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ANCHOR BOLT SETTING PLAN 
PIER 4 

SECTION A-A PLAN 

Q 

~ 
<:> 

_j 

l?op cF 4'.'7C ... ~~ 
t:..'ey :53.?.89 

,;.,_ --,---J'--"t=-=;;:;&~P----~ 
13[ ~, 

~ 

elev. ti . 

.8ofkr Tin ;z' 
'f/fllcal Pier 4 

ELEVATION 

.'4-P/10/@oHorn' 

FOOTING PLAN 

fil..Li. 

e:::=s: 

W.P. 143 

I 

/g' I ?'f' : 1. 4 - ;Ji, 'I Anchor l!o/15 
it-tJ"projecfion above concr<i'f~ 

ANCHOR BOLT SETTING PLAN 
_____ffil__i 

Nofe: All anchor bolf.s for 
Piers4,5and 6, ,8r,i:iqe3.11 
to be CCJsf-in-place_ 

SECTION C-C 

l]op o:f" t2Jncre/e 
t:.levw34.4-Z 

!I-JJ.1501 Allernale 
Space with JI-Pit/OZ 

!-

6/-7%" A1,. ------..-! 
i ;!£ '? /Jnchor fJo!f.s. 
@/lz' projeclion. 

,i_ S35S8.-!!55..8. 
s;TA 12.+4/,(.$-f 

ANCHOR BOLT SETTING PlAN 

.illL.2-

r T 
t?-PltO0 

PLAN 

ffi l.c.&r.q.34.59 

I I I 
I i I ~ 

f?-Pl/07 

IZ-P/105 
onsfrudion Joinf 

f A 
100 

l 
{LJ {L 

w LA_j 

301 
P30?i 
p303 

Ouf lo our 

~I_ 
/ne/Ud/!5 Z furn:, a/- each a>d 

.l.ll 

!;,'(J'lop 

180 

eA.R NO. SIZE 

4 
4 

3 

37 11 
24 14 
24 14 

13 4 
6 4 

31 5 
62 5 

20 11 
JO 11 

BILL OF REINFORCEMENT 

DIMENSIONS LOCATION LENGTH TYPE 
A a 

n 4 

7'-0'' 103 4'-0' ,,_5,, Column 

6'-0" 103 3'-01 1 '-611 Column 

/23 28 1 -21 Ccll.Hltn 

71-a11 100 141 -611 Footing 

0'-6"' !04 9'-611 1 1 -011 Footing 

'-2" Str, Column 

PIE. 5 
5"-9 11 103 2 1 -911 1 1 -6JI Column 

9'-J-11 103 6-1-JU !'-6" Cot1111n 

231-/1 180 Cohmn 

5'-8" 103 3I_9u 11-011 Co/mm 

1'-8" 100 8 1 -611 

19' -8" 100 6'-6" 
0 1 -611 1 1 -0 11 

1 1 -6 11 1 1 -011 

Cansfru::hm.hinl wilh 
e'5-:l2':.3'0'l(e.;wa'I 

WJ1h i?'J,Je',,cr'cr!ri:'lwo'IOifP! 

ELEVATION 

FOOTING "LAN 

..lliU 

IJafter l~n/2' 
"Jiipica/ Pier 5 

8----
1 

1"6i 4!fi" I 
IZ"O' 

t1.'6' 

-,-­
'--l:lev:5 

ELEVATION 

Q,.._-r~ ,,e ""- -o~ c.¥; 

Z¥'4,-(.."'!) .-.~'1:1 ,;.1Jr,;T10JJ'S A.TI\.. OF ?\ER-$ .W. U.b. 

i~ ~ ro-P 1104: (!Jott=2 I! 
IZ'O" I 

~OOTING PLAN 

.fil!J.. 

3'dear 
,'Tc/p 

PILE DATA 
Na, and £stfm, 

Pll~ Type Pier 4 Pfer 5 Pier· 6 

12BP53 1-#125' 

12BF53 Test Pf lo I • 135' t•13:J' 

QUANTITIES 
Item 

Excavation Closs ii£ 
Concrete I/ix /AS 

!J) Oaes Not fncludo Test Pll•s 

COl'tlPUTED PILE LOADS-TONS/PILE 

Load Pfer4 Pfer5 Pier 5 

lnoad Load 25 16 35 

Live load 4- 8 1 

ov~rturning 35 31 25 

Total 65 55 67 

SPIRAL OATA 

Bar P.J0T f302 P303 

Outs/do Ola. 4 1 -8" 3 1 .. s" J'-811 

Hofght . 28'-2'' 35'-7 FI2'-4" 

Pitch 6" 6" 6" 

Spiral rod $/Zt1 1" p 8 ,, ; ,,,, f 
£sttmat,rl Weight 326 32! 294 

Unit Pier 4 Pier 5 Pier 6 
Cu, Yd, 72 96 103 
Cu. Yd. 33 48 43 
Cu. Yd. 21 32 32 

Lbs. 10,995 19,021 10,043 
lbs, 59,625 86 130 92 750 

Each 1 
No. 

I· 

I I 
®To be Included in price bid 

for ol"fler !rems. 

1-1.N.T.B. BR. NO. 2A, 2C-2K, 3A-3E 

TRUNK HIGHWAY NO, 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE I.CUTES IN DULUTH 

BRIDGE NO. 69801 

I 



/ 

A 

8 

E 

P.C.C. Sia l/+23.IJCX} 
b3bS:IJ-.!!65.iJ. 

Provide -fonqent partion in 
exTeri'or beam~ of~nd:s of' 
*eel cop b<11arn 

P.C.C. for /Jeams 1: 1,1' 

,7i:-kl.5~~~ 
.For O,:am,, Btf e 

j,4reoA Sego/in, ,Women/ 

DEAD LOAD DEFLECTIONS 

UNIT 2 

0 .018 .03I .0/CI .014 o 
0 .020 .037 .021 .016 0 
endat'Beorn 

0 .005 .OM 0 
0 .001} .005 0 

UNIT 2 

UNIT 1 

~t Pier 3 (F,,red} 

\ P.C.C t&r !Jeom,s Af lJ 

P.c.sfa.oroaooo 2Z"'1'AYe.W.-~ 
Sta. 9,_99.796 535.5.13. -.5'M.l! It Pkr 2{brptn4ion} 

FRAMING PLAN 
NoScob 

All diaphragms are 7'':ff>e A 
unle65 ot'herwi:se shown. 

Legend: ! Type A Dfophragrn 
Tqpe B D1aphragrn 
Type K Diapl,rog,n 

31-J•&o~BtC ~'.51:,/e.l 
J4"x/j" &rm> A i Pter I-

• " Baff Fl fl"xl" 

::;-
:::r 
('y 

Batt . 12"xf" 

r- t Piert{cxponsion) 
. ,,,....,___t brp~"an-Joinf 

r 

Bolt Fjl. -/2"x2" 
8t1fl: Ff, - 12·x1 • 

QU Aln!TIES 

., 

/c=svv\ 
5}0it0 

stru~turul steel (It lfD .J.J()6} Z24, '¥10 pot//JCIS 

CAMBER Floor Ortrins (rgp• 8-.J) 

IIEAM i.bp./1 r.:I14 p;,,r4 1:5.li3 r.s."z Pier.5 r.S.1 1 P~rZ Pivl itxp..tt l'I.Atvt 

A 1110& t:le:;i 13!0~· to!o~ q!11Jf;' ~!'f~ ~~" ~¾' ;1!1fr" h:' 
11 1~t51.J. 13t~fi 1~!z~•v2L11f;t ,0~2f q!5¾; 11h1-tf' g!~JJ; 2~1074 z!7' o!711,;' 
E 15!11~ 1#~.J;; ,~o~• 1z!e~~o~,~ 

• lnd,cofe,; ehd orBeam 

I 

/ 
::i--

I'<} 

H.N.1.11. BR. NO. 2A, 2C-2K, 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTEISTAT€ ROUTES IN DUlUTH 

-·BRIDGE NO. 69801 
FRAMING PLAN 

APPROVED: J-.io-tr 

.";· .. .'. :._.: ~ SHEET N0.13 OFl19SHHrS 
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L 

£ Bearing I 
ExfMns1on ----I 
Joint Tjpe p \ 

£ Pier T ( Expansion ) 

To :;c.-Pl 
F.-J9,: of Slab 

Girde.r A 

I . .... 

..... ,t 

!:)~ - t-'"L."' , ... , 

555.B. 
t. 535 s.a.-

F5/ 
(j E 

iJC .006 .005 
,IT .007 .006 

!=!!!'~! 
.dC 

A tJT 

.dC 
B .6T 

C 
,:c 
iJT 

D 
~c 
.6T 

E IJ.C 
.6T 

F l!C 
l!T 

DEAD LOAD DEFLECTIONS 
Gdr. A z; C 0 

Girder lJ7 

Girder C 

All 01aphra9ms are ,:Ype C 
un/<:$.S olhcrwi:,e nalt::d. 

Legend 

@ 01aphra9m lyp,:; z; 

@ Diaphragm l}pe O 

© Oiaphra9m Type L 

Q)oiaphro9m T1:1peJ 

I: F 
F53 llC .003 .005 .00# .00,( :oo, .003 

~ "NW~ f~I I 
:A 8CPEF 

F5Z .IJC .003 -.00/ 0 0 .ooz ooz 
tJT .003 -.00/ 0 0 .ooz .ooz 

E:! P? ..2~ ~ .1'!! !'! .!! -~ .?~ ~ EJ 
-.013 0 .(#() .050 .023 0 .OZ2 _/),f6 .036 0 -:-.OIi 
-.016 0 .04/J .IJ60 .0UJ 0 .026 .055 .043 0 -.013 

-.0i6 0 .0#3 .057 .031 0 .00!1 .0e6 .ozz 0 -.006 
-.0/9 0 .053 .070 .038 0 1)/1 .033 .. 026 0 -.001! 
-.014 0 .042 . 056 .030 0 .oos • 
-.017 () .05/ .068 .o~ 0 .OOT'J, 

-.014 0 1).10 .054 .02/j 0 .OIZ .037 .03' •o 
-.017 0 .050 .066 .035 0 .015 .0-16 .043r1<0 

-.Ol:J 0 .O:J7 .(};(6 .02,#. 0 .0/6 .035 .027 0 -.006 
-.016 0 .045 .058 .02.!J 0 .020\.0-13 .034 0 -.0/0 
-.0/3 0 .O:J!J .050 .024 0 .01/J \ .0.fO .031 0 1-:009 
-.016 0 .0/6 .060 .02!1 0 .0221.0-18 .037 0 1-.0// 

* indic.af~s end of gird4r 

FRAMING PLAN 
No Scafe 

µ-EJ~flierT 

' ' 

£ Pi,:r 6 (f',i,:d) 
Sign Brtdgt:. 

E Field 

Splice 2 Pee Z•Z.O.tJ/6 

<:> ... 
~ ... 
• ti., 

.,,~ 

.:,~ 

~ 
o; 

~ 

"' 

~ 
I( 
~ ... 
" "' 

CAMBER DIAGRAM 

£F-SJ~ r£F.>:Z 
Pier& 

o I I 

' ;;; 
<:S 

~ 
'\: 

~ ., 
~ . 
"' 

£ Pier5 
(Fixed) 

£ Field 
Sp/i" I 

E.~r. 

E Bearing 
Cxpansi'on 
Joint Type ·a• 

-See Steel CapBeomOet-c,rs 

Er.S~t Ej 
IZ 

I z 13 -I f ~ T 8 19 J.o 
=u 3 i 14 

fl >-.I ..<T~ 

~ Relerence Line 840.00 I I! 
G!!!l~! l :: ~ 4 s :. 7 :I ': : .ft .. -~ .. r'I r,1 .. '" ,~ C.LI. W 

A 6'-/¥8 6'-l.-:- St.II~• 5,9-,,,,• jC,ffo' 5'-0~ ,/<//ft, 4!/0¾ -l'-5 WI jc,o-,, 3'-2' Z'-4¼ econ; 6.f0.00 
II 'plJ!/',/ 5<8~ ~!6¾; jlj~ ./<//!lie' 4'-TY,/ .f'-6h/ 4<4,Ya' 3'11 '?1'13'-I !i's 2<7% Z!Ofts f'./Of/6 -.5'it< 
C 5<4¾' ;-• .;-J,/ 5'ZYr 4'11'11' -l'-73/6' l'..Jl?ttl l'-Z¾ -1•-1~· ''!0""6• 
D 5<0!/1,/ 4ClfW ,IC/0411 4'7'¾' ,f,'-4Pe" ~'.../4'1• 4'-0W- 3'-1111 3<6'J1<1 jCOYs Z'-4" - /!6/t'• 

E ,,cT'f,t .f'-73/11' -1<5# f'-Z,!t, w-1w, J'-77/•' 3<61', J'-j)}f,; j'./ 3/J&12'6!1', /!lf1f•' l'-5W r-Z'h5' 1}'--1/'tl . 
F 4<3,ii 1'2l"a 4'•01ft 3<!1% .5'-6· J'-Zl"AI :J'-PY,s 2'""' Z'7%'12'0W l'-5'116' - 0<8Pa' OC.5,1 

• indicates e,;d of girder 

f 
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l 

f &ar1ng 
Expansion To{nt-f 

:Jwn Lenaths 
( along ,;_ Gdr.J 

G<lr. A 
Gdr lJ 

Gdr. C 

Gdr. D 

Gdr E 

Gdr. F 
6dr: A 

/Gdr lJ 
Ar.:;, 'A• /I 6dr C 

Gdr.A 
f Gdrl! 

5hear Lu4 fl Gdr C 
Spacmg \\ Gdr 0 

GdrA 

Gdr. 8 

I/ 
Too 6dr C 

Flange Ii!. 

1\6dr.o 

Gdr.A 

Gdr. 13 
I/ 

/Jo/tom Gdr. C 
Flange, If 

i\Gdr o 

Gdr. c 
tF 

Gdr,A 
I Gdr. /j 

01dphraam 
V Gdr.C 

Spaong ~ Gdr, 0 

\Gdr.E 
\Gdr.F 

,1: 

x ;.'j 
--0 

Y- '-. -
H 0 

. 
I 
I 
I 
I 

' 

.,__£Pu:r 7 

J'-0" 
J'-0' 

8'-0' 

~'-OYt" 
8'-0!z' 
13'-01',' 

8'-0'" 
8'-0' 
D'-0' 

!J'-OJle" 
6'-0Ye' 

Ni 
~•-o• 
8'-0' 

8'-0' 
8'·0~' 

8'·0/'l' 

8'-0' 
8'-0" 
8'-0" 

ti'-Off:' 
8'-0/1!' 
~'-Djz' 

::;--
\fl 
T 
1(1 -

13'-0" 
1·-0• 
8'-0' 
lJ'-01/ 
8'-0' 
Luas 
8'-0" !Z e //' 
7'-0' JO@ II" 
8'-0' 16@ 11• 

8'-0' 3 t!I II' 
B'-0' le t!I II' 

OJ Span 

J 

l6'-4W 
!6'-3}',,,• 

v 

16~- 7-ff!Jg' 

77'-0sta• 
77'-5 1!/t&' 

/6 "'abf zz• 
ZI e ;,bf e2' 

z, "'abt zz• 
/8 ~ abt. Z2' 

4 503 I! 16'-,I.-¥,,:;• 

,f spa. e 16'-2.%.., 

I SD.'?@ 161-/3/4"' 

✓ 

i'e'- z~ • I 
!5'-5' Gu·d~r Ends 

i!0'-0' 

!6'-0" !6'-5' 
IB'-0' Z4'-0' 
20'-0' 

No Luos 
14 t!! JI' zz·-o• 15 <!! //' 

II<! II' 113'-0" el'-0' IZ @ II' I 
zz 81/' /6'-0" 16'-5" 
fl @ti'· 18'·0" Z4'-0' 
II 8 II' 201-0 11 Z0'-0' 12 <! JI' 

E 12 1 11/4 11 

101-0• 10'·0.." 

, fl IZ• /3/a', le IZ ,z 
14'-0' 

£ IZ•IY2 
10•-o• 

11,• Veb R. 

C I 

,! 
I 

101-0• 1 101-0' 

i!.12•1'/~ 
10<0' /6'-5 • 

I ' 

Ii! I?'• 13/4 
ro· -o• 10•-o· 

EJ,. •Z 
10<0' 10'-0' 

/6'-5Y,o' 

16'-5' 
16'-,f..J"..-• 

/6'-3-'/AS' 

·1.·- ~ V I :.; -✓ 1 
C" ~ 
·'S"; ., 

GIRDER ELEVATION 
No Scale 

7 

/6'-33/, 

SUMMARY Of QUANTITIES - BRIDGE 3A UNIT 3 

STrvcf-ural Steel (MH0330C) if'S:J,~O po,,nds 
F'loorDroi"ns (Tc,oe 83) ,? 

B,;,orinq As,;emt,!ies {Tqpe 5FI) 2 Units 

~----

1i: Pier 5 - ~ fJt!!arrng 
txp.;;,nsion Joint 

50'-Tf/e' 
59'. /1 5/s' 

81'-t/-fz" 
8J'-j.J/J61 

B0'-5' 

16"' abt zz· 
/!I <!! ab~ ZZ' 

30 @ abt zz• 
t/3 s abt zz• 

I '.J <3 II" 

II" II" 

04 5pan 

3 spa. 1§1 /61 -SY,' 

.f spa 

.3 spa. ~ l6'-4" 

@ l6'-3' 

IY-0' 
B'-0' 

8'-0' 8'-0' 

No Luos 

6'-0" 8'-0" 

B'-0' 
! 8'-o• I 

i IJ'-Oflz', 

H.N.T.&, Bl, NO. 2A, 2C-2K, 3A-3E 

TRUNK HIGHWAY NO, 35 
STAT'E OF MINNESOTA 

DEPAltTMENT OF HIGHWAYS 
INTERSTATE lOUTES IN DULUTH 

BRIDGE NO. 69801 

GIRDER ELEVATION 

UNIT 3 

BRIDGE 3A 
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I : 
.L 

Note: 

~ 

,~94~--~ef-+~ +-+-+--~ HH-0-''----"-

~· 
'NB22A<eW 

7!of, Pi er _;0;r, l::rm::0:ri~t;;, a~:f~~~dure; 
bottom corner nuts (Tnd adjust, 

-tighten lower top corner nuts, 
-tighTen remaining bottom~nuts 

ta hear uniformly <1gafnst the bottom 
~lange> 

-tlghten all lower top nuts to a 
minimum nf 200 foot lo. torque, 

-fJtt:'J/7fft:::,, t;ge n:::•and the 
column shal I De Ti/ led wirh a non­
shrink grout'. :Je~ Spteia/ Provi'.sions-. 

The anchor bolts shull be nefd 
ln place du,tng concreting hy a/" 
S:i'Je/ template. 

IYPNZ 

q; 
,f535S8-35SBj 

GirderF 

Note: 

Rodz'i of Girders shall 
correspond to radi f shown on 
Framing Pl an Sheet. 

Measured a,! 
I!! Pr'erS 

WP/43 

6itder 1Jiinen,ian D.e.l!B::.en 7b,e Fla!Jll.e.s 

ll'- 0° /01- 7Jn 

L ,u;,.· 
f'-' /ILB. 22 Ave. W. 

(!J:Bearin9 Expansion 
-~---- Joint-

Slu.lM0.5/Z \, \ 
,q 

, . _yCtJ,"trkrF 

l., 535S.B.-35SB. . 

1Pier5 

·r.:.:;.,._.,_ ..... e36¥J 

DETAIL D 

Scale: i•= /!-O' 

Rudil of Girders shall 
correspond to rudi i shown on 
Framing Plan Sheet. 

..;,,/er E 
ii fit. @-d:c. aod. ti. l'iec.,2 fiAli Pier 5 Cap Beam erection Procedure.; 

-position cap /Jeam on shoes, 

Birder Oimensicn/:Jelween .PIOf?$e:> 
@ tl gkder ff/ pier 4--

A 31!1 

8 

E 

F 

~:~~~I'()' 

~ 1 7¥pe ~ S/J"fk,,_--+---
7ie 

&~ 
~I ...... 
-~ ,rm· ~ 

.< Top Aange f-ovJeb weld moy be gr-o:,-,e 
•,velded as shou;n Parboffom Ptcnge 

(,Pier4 

SECTION &-A 
Seal,: ~-. ,. ()· 

B 

N:,t-es, 

DETAIL A 
xa1s.-J,~ /!o-

/,t,7/ all .sfiFli:ner phfes h 

RJr 1i•o1 .bclf tlelt1i/, see '1 
"'9ar" on # -fhntJe of cop. rtAPier4 

.!Jelail C. £ 36xz\ 

Pi• : · rt'te 
,·I/!. ' /..fir ! ; ,. 

S I 
Ni, 2 

O'- 7ff.' ,t,,- ~ side 
/< 4%,-r h- s,,.,.n; .we 

B 

.rale:3"• /!0-

7j,pe ,/ 
~ 

G 

A 

JJ 

e 

F 

V'\'E.'il. +• SXl"i 'PLl•,H: 
~Ia R 5-£rx ,- \>LA"T'E 

«'Pier~ 

/!6• i 1< 6' 

i I 
I 

SECTION B-B 
,Sc,,J,: K,'w/!()" 

VIEWC-C 
Scale: ~-. /!0-

.:JIT .,Jcafe: J•~f!{Y 

,s• 

3· "'i> 
3• 

S/iffener 3 

C-.-te,Pier-4-n,:,r 
shav,r, 

Pie,-5 

. j.s1,oe~1-6' i!L6" · Aa:ess apeninq 
Tr;p1cul,f:_lcn!fe and . . --4) eosf side on/tfl-See Mail Ai 
webf-o/ /2, . ,t.S!Jt,e • 

None: !,f,1/ all slif/eme,s io E ELEVATION r"--' tJ/nk 
/Jear on n,p fhnqe of' 02p bednT. Seated•- fl(}"®- y .3• 

i!!Pter5---I 

f-""'~,,;:g.5 

(\:" I r -/htJIJ.I!, H"'"'""" «,,,;, 

'M!dsurliJa, 

SECTION f.F 
· 'i5a,h: I'• /'--o• 

,\b,k,, 
/Jeff <JllXIP /vpia,I 
il:p F /kJH(YII f'bnqes 

VIEW v-.G 
&ule. Jr ... /!(J" 

-tighten tie down nuts, 
· -complete sup_erstructure con­

crete on adjacent spans.-
-re/eosd ti~ down nuts, . 
-caver curved -surfaces or tie-

down washers with heavy coot'ing of' 

grea':.~'etight•n tie down nuts to a 
minimum torque of 200 foot lb. 

Anchor bolts shall be held ~n 
p-Jsitlon during concreting by <1 2" 
'Ste,:/ tm11p/at,. 

Notes: 
For de'ftrfls oF materials and 

Tin/sh not shown on shoes see Bearing 
Ass«11bly Oetails, 

For details of" girder and beam 
secJ-itins not shown see Framing Plans. 

Prior ta p/<10-ement pf the deck 
concr~te the enti r~ area of the cap 
bem, that will be In contact with 
the o-oncrete shall be cov11red with 
a prat11ctive coating similar or · ;3~0/ t'o KDppers Campanv Bltumastlc 

The deck slab shall h hwnche<I 
ta the top of the cup beam. 

No deed food ct1mt:Jer is n!'tj,Uirer:I 

~P/.ATE 
~CCE~ ,:;,OO~ 

H.N.T.&. IIR. NO. 2A 2C-2K 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE ROUTES IN DULUTH 

. ,BRIDGE NO. 69801 

. STEEL CAP BEAM DETAILS . -: PIER -4 AND PIER 5 . ·· .. 
BRIDGE 3A . 

APPROVE;~;;i~l·IB .. 
SHEET N0.16 OF119SHEETS 69801 



('," 

' . 
. L 

Sliffenl!r 

39.,_%2 

l\cc.«~!adOor(se.e . 
' /l'lewA-A, I 
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NOTES: 
THE RECONSTRUCTED BRIDGE RAILING SHALL CONTAIN A WELDED WIRE FABRIC ALTERNATIVE 
FOR THE REINFORCEMENT. SEE SHEET 200. FOR DETAILS. SEE SPECIAL PROVISIONS. 

ALL DIMENSIONS ARE APPROXIMATE. FIELD VERIFY. 

(D DIMENSIONS SHOWN ARE AT OUTSIDE EDGE OF CURB • 

® LARGE AREAS OF THE SOFFIT ARE DELAMINATED, AREAS WILL BE CHIPPED TO REMOVE 
REMAINING LOOSE CONCRETE.SANDBLAST CLEAN AND PATCH USING SHOTCRETE.INCLUDED 
FOR PAYMENT UNDER PAY ITEM II CONCRETE SURF ACE REP AIR" • SEE SPECIAL PROVISIONS. 

@ THE DECK EXHIBITS TRANSVERSE CRACKING AT 4 TO 6 FOOT INTERVALS. SEAL DECK 
CRACKS, INCLUDED FOR PAYMENT UNDER PAY ITEM "SEAL BRIDGE DECK CRACKS". 
SEE SPECIAL PROVISIONS. 

© THE RECONSTRUCTED RAILING SHALL ALLOW THE EXISTING DECK DRAINS TO 
CONTINUE TO FUNCTION. 

@ REMOVE II ONE LINE" RAILING AND PIPE RAILING, INCLUDED FOR PAYMENT UNDER 
PAY ITEM "REMOVE CONCRETE CURB AND RAIL". 

@ NEW CONCRETE RAILING TYPE F MODIFIED. INCLUDED FOR PAYMENT UNDER PAY 
ITEM II RECONSTRUCT CONCRETE RAILING TYPE l" SURF ACE FINISH RAIL AFTER 
RECONSTRUCTION. SEE SPECIAL PROVISIONS. 

CT) REPAIR SPALLING ALONG STRIP JOINT. INCLUDED FOR PAYMENT UNDER PAY 
ITEM II CONCRETE DECK PAT CHING" • SEE SPECIAL PROVISIONS. 

@ NEW CONCRETE END POST.INCLUDED FOR PAYMENT UNDER PAY ITEM 
11 RECONSTRUCT CONCRETE END POST". SEE SPECIAL PROVISIONS. 
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1irder 

Tenth 
Point 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
li 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

"' 26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

7 Member Properties Used in Reanalysis 

Noncomp Dead 

J Iy Ix 
(in4) (in4) (in4) 

6953 5 
6953 5 
6953 5 
6953 5 
6953 5 
6953 5 
6953 5 
6953 5 
6953 5 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 
8289 10 

15886 47 . 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 
12970 35 

6861 4 ;!~n ! 8388 0 4 
8937 11 t() 4 
9507 fS'?IO 4 

10098 6 cs- 4 
10711 4 
1081 7 - 4 
16-734 - 16 

9514 3 
9514 3 
9514 3 
9514 3 
9514 3 
9514 3 
9514 3 

13797 9 
13797 9 
22809 44 
10926 4 
12462 9 
12462 9 
12462 9 
12462 9 
12462 9 
12462 9 
12462 9 
10926 4 
24370 53 
16734 16 
16734 16 
10817 ·: 4 

234 
234 
234 
234 
234 
234 
234 
234 
234 
288 
288 
288 
288 
288 
288 
288 
288 
288 
288 
288 
505 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
216 
216 
216 
216 
216 
216 
216 
216 
216 
360 
180 
180 
180 
180 
180 
180 
180 
288 
288 
504 
216 
270 
270 
270 
270 
270 
270 
270 
216 
540 
360 
360 
216 

Superimposed Dead 

Ix 
(in4) 

6953 
13608 
13721 
13851 
13977 
14101 
14231 
14367 
14508 

8289 
8289 

17201 
17483 
17762 
18045 
18331 
18411 
18411 

8289 
8289 

15886 
12970 
22134 
22442· 
22777 
23126 
23498 
23891 
24300 
24715 
12970 

6861 
16028 
17013 
18032 
19085 
20174 
21298 
22457 
10817 
16734 

9514 
19474 
19474 
19474 
19474 
19474 
19474 
13797 
13797 
22809 
10926 
26995 
26995 
26995 
26995 
26995 
26995 
26995 
10926 
24370 
i6734 
16734 
22656 

J Iy 
(in4) (in4) 

409 
420 
431 
444 
456 
469 
483 
497 
513 

10 
10 

576 
606 
637 
670 
705 
715 
715 

10 
10 
47 
35 

510 
533 
558 
586 
616 
649 
684 
722 

35 
4 

623 
_, 623 
1'1623 

11 :::t 623 
~623 
cr- 623 

623 
4 

16 
3 

621 
621 
621 
621 
621 
621 

9 
9 

44 
4 

628 
628 
628 
628 
628 
628 
628 

4 
53 
16 
16 

623 

4304 
4643 
5000 
5441 
5908 
6402. 
6962 
7596 
8313 

288. 
288 

11532 
13415 
15563 
18081 
21024 
21933 
21933 

288 
288 
505 
450 

7373 
8399 
9664 

11161 
12985 
15200 
17878 
21024 

450 
216 

19200 
19200 
19200 
19200 
19200 
19200 
19200 

216 
360 
180 

19164 
19164 
19164 
19164 
19164 
19164 

288 
288 
504 
216 

19254 
- 19254 

19254 
19254 
19254 
19254 
19254 

216 
540 
360 
360 

19200 

Live Load 

d- / I+} :lolO 

l)'P f\-,ea... ~ LID ;1" -z.. 

a.p?n>"' ;('A.«~c.S 

Ix 
(in4) 

J Iy 
(in4) (in4) 

'lf\~)C "T',,;ic.-K'(\.f...s~ ... t '' 

d~~<o•' 

6953 1219 
18754 1251 
18874 1284 
19009 1323 
19140 1361 
19266 1399 
19397 1440 
19532 1484 
19670 1530 

8289 10 
8289 10 

23362 1712 
23634 1802 
23898 1895 
24159 1994 
24418 2098 
24490 2128 
24490 2128 

8289 10 
8289 10 

15886 47 
12970 35 
30666 1477 
31048 1545 
31455 1622 
31868 1704 
32297 1794 
32739 1892 
33187 1999 
33629 2111 
12970 35 

6861 4 

i~H~9 
.. ~iiii 

25206 Q1f11863 
26657 ($~1863 
28157 «-<1863 
29707 1863 
10817 4 
16734 16 

9514 3 
25309 1861 
25309 1861 
25309 1861 
25309 1861 
25309 .1861 
25309 1861 
13797 9 
13797 9 
22809 44 
10926 4 
36658 1868 
36658 1868 
36658 1868 
36658 1868 
36658 1868 
36658 1868 
36658 1868 
10926 4 
24370 53 
16734 16 
16734 16 
29974 1863 

12444 
13461 
14533 
15855 
17256 
18738 
20420 
22322 
24471 

288 
288 

34019 
39669 
46115 
53668 
62497 
65223 
65223 

288 
288 

-S:.'11 Ri~., 1y mt:i')(. 

":J:.'!'f; ~ i sa.,,. .::. :t-.< ffH'.~,)(' 

J.1r +-o? t ~- mC)(' 

O.y-bo.+-' 1 s~ mf-). x 

505 p2-~c 
450. 

21218 
24298 
28092 
32583 
38057 
44701 
52735 
62172 

450 
216 

57169 
57169 
57169 
57169 
57169 
57169 
57169 

216 
360 
180 

57133 
57133 
57133 
57133 
57133 
57133 

288 
288 
504 
216 

57223 
57223 
57223 
57223 
57223 
57223 
57223 

216 
540 
360 
360 

57169 

T-13 



tv~n ~t"<'\';. ·--- S t..~ p~c ~ 1'-." {) Q~,..r: r'J. !(..,!I:= Li v(..Loc.~ 

:l'-l .J J,_ 'j :t ... .,l "S,, y -::(-.:; j -r. ;I 
64 10817 4 216 22656 623 19200 29974 1863 57169 
65 10817 4 216 22656 623 19200 29974 1863 57169 
66 10817 4 216 22656 623 19200 29974 1863 57169 
67 10817 4 216 22656 623 19200 29974 1863 57169 
68 10817 4 216 22656 623 19200 29974 1863 57169 
69 15454 17 342 15454 17 342 15454 17 342 
70 15454 17 342 15454 17 342 15454 17 342 ? 1--?:.A 
71 15454 17 342 30548 634 19326 41499 1873 57295 
72 15454 17 342 30548 634 19326 41499 1873 57295 
73 15454 17 342 30548 634 19326 41499 1873 57295 
74 15454 17 342 30548 634 19326 41499 1873 57295 
75 15454 17 342 30548 634 19326 41499 1873 57295 
76 15454 17 342 30548 634 19326 41499 1873 57295 
77 15454 17 342 30548 634 19326 41499 1873 57295 
78 19738 28 432 19738 28 432 19738 28 432 
79 29157 92 648 29157 92 648 291571 92 648 J::-- s;\·,bu.1,J 
80 29543 92 648 29543 92 648 29543 ( 92 648 Pl.o - :. A 
81 29157 92 648 29157 92 648 29157) 92 648 \._~e_ •£.t; ,r,.~.__Q_ 

82 22809 44 504 22809 44 504 22809 44 504 
@'., o{'-.e.1·g,',1. .... :::,~_:'..~ 

83 17513 26 396 33645 642 19380 46018 1881 57349 
84 17513 26 396 33645 642 19380 46018 1881 57349 
85 17513 26 396 ' 33645 642 19380 46018 1881 57349 
86 17513 26 396 ' 33645 642 19380 46018 1881 57349 ! 
87 17513 26 396 f 33645 642 19380 I 46018 1881 57349 I 

\ 
88 17513 26 396 l 33645 642 19380 46018 1881 57349 
89 17513 26 396 33645 642 19380 46018 1881 57349 
90 19603 31 397 19603 31 397 19603 31 397 \J~-'2,A 
91 12948- 30 397 l 12948 30 397 l 12948 30 397 4-- - RA <::J 
92' 11986 21 374 21208 633 19359 28777 1872 57328 

~ ~. \-.. ... v-..il- ' ~ t1 .... ...{.-t...~-

f I tC1w·"\c,-1.~•e.. 

93 11986 21 374 ! 21208 633 19359 28777 1872 57328 
94 11986 21 374 21208 633 19359 28777 1872 57328 
95 11986 21 374 t 21208 633 19359 28777 1872 57328 
96 11986 21 .374 

I 
21208 633 19359 28777 1872 57328 I, 

" 97 11986 21 374 { 21208 633 19359 28777 1872 57328 
98 11986 21 374 l 21208 633 19359 28777 1872 57328 
99 11986 21 374 I 11986 21 374 11986 21 374 

100 19714 21 374 
i 

19714 21 374 19714 21 374 {)4 --~Pi 
101 19714 21 374 19714 21 374 19714 21 374 

-. 102 8894 9 269 8894 9 269 8894 9 269 
··1_03 8894 9 269 17064 625 19253 22816 1865 57222 
104 8894 9 269 17064 625 19253 22816 1865 57222 
105 8894 9 269 17064 625 19253 22816 1865 57222 
106 8894 9 269 17064 625 19253 22816 1865 57222 
107 8894 9 269 17064 625 19253 22816 1865 57222 
108 8894 9 269 17064 625 19253 22816 1865 57222 
109 8120 8 .270 8120 8 270 8120 8 270 
110 13782 35 468 13782 35 468 , 13782 35 468 ?",;) -3(~ 
111 13782 35 468 13782 35 468 ( 13782 35 468 
112 8120 8 270 17218 626 19254 l 22984 1865 57223 
113 8120 8 270 17218 626 19254 ! 22984 1865 57223 
114 8120 8 270 17218 626 19254 ' 22984 1865 57223 
115 8120 8 270 17218 626 19254 I 22984 1865 57223 
116 8120 8 270 17218 626 19254 22984 1865 57223 
117 8120 8 270 17218 626 19254 

I 
22984 1865 57223 

118 8120 8 270 17218 626 19254 22984 1865 57223 
119 8120 8 270 8120 8 270 8120 8 270 
120 13782 35 468 13782 35 468 ,. 13782 35 468 
121 13782 35 468 13782 35 468 I 13782 35 468 p2. -::,(➔ 
122 7151 5 234 7151 5 234 7151 5 234 
123 7151 5 234 15959 624 19218 21244 1864 57187 
124 7151 5 234 15959 624 19218 21244 1864 57187 
125 7151 5 234 15959 624 19218 21244 1864 57187 
126 7151 5 234 15959 624 19218 21244 1864 57187 
127 7151 5 234 15959 624 19218 21244 1864 57187 
128 7151 5 234 15959 624 19218 21244 1864 57187 
129 7151 5 234 7151 5 234 7151 5 234 Pt- 1::, A 130 7151 5 234 7151 5 234 7151 5 234 
131 13884 43 486 13_884 43 486 13884 43 486 "-- c;-+ h,.,.,o~, •·:'.i/'"'v-..-:... 
132 13775 42 486 25166 652 19470 34141 1891 57439 
133 13775 42 486 25166 652 19470 34141 1891 57439 
134 13775 42 486 25166 652 19470 34141 1891 57439 
135 13775 42 486 25166 652 19470 34141 1891 57439 
136 13775 42 486 25166 652 19470 34141 1891 57439 

\,: '.37 13775 42 486 25166 652 19470 34141 1891 57439 
L38 13775 42 486 25166 652 19470 34141 1891 57439 
139 13775 42 486 25166 652 19470 34141 1891 57439 

(,j,b_,.+~e.," +-140 13775 42 486 13775 42 486 13775 42 486 

1-(Lf 
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1irder 7 Elastic Section Properties for Stiffness Analysis 

----- Noncomp ------Comp------
(n = 8) 

Tenth I 
Point 

na 
from 
Bott 

na I na 
from 
Bott 

na 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
8290. 
8290. 
8290. 
8290. 
8290. 
8290. 
8290. 
8290. 
8290, 
8290. 
8290. 

15887. 
12971. 
12971. 
12971. 
12971. 
12971. 
12971. 
12971. 
12971. 
12971. 
12971. 

6862. 
735l. 
7859. 
8388. 
8938. 
9508. 

10099. 
10712. 
10817. 
16734. 

9515. 
9515. 
9515. 
9515. 
9515. 
9515. 
9515. 

13797. 
13797. 
22810. 
10926. 
12462. 
12462. 
12462. 
12462. 
12462. 
12462. 
12462. 
10926. 
24371. 
16734. 
16734. 

from 
Top Flg 

15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.51 20.11 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
15.31 20.69 
18.75 18.75 
16.22 20.91 
16.22 20.91 
16:22 20.91 
16.22 20.91 
16.22 20.91 
16.22 20.91 
16.22 20.91 
16.22 20.91 
16.22 20.91 
16.22 20.91 
16.34 19.33 
16.86 19.90 
17.38 c--120.48 
17.90 21.05 s..9 
18.42 '21.62 -
18. 94 - 22 .19 ~ 
19.47 22.75 
19.99 23.3 
20.08 23.42 
22.25 22.25 
21.62 21.62 
21. 62 21. 62 
21. 62 21. 62 
21. 62 21. 62 
21.62 21.62 
21. 62 21. 62 
21.62 21.62 
22.00 22.00 
22.00 22.00 
22.75 22.75 
21.75 21.75 
18.22 
18.22 
18.22 
18.22 
18.22 
18.22 
18.22 
21. 75 
22.88 
22. 25 
22.25 

25.65 
25.65 
25.65 
25.65 
25.65 
25.65 
25.65 
21.75 
22.88 
22.25 
22.25 

6953. 
18754. 
18874. 
19009. 
19140. 
19267. 
19398. 
19532. 
19670. 

8290. 
8290. 

23362. 
23635. 
23898. 
24160. 
24419. 
24491. 
24491. 

8290. 
8290. 

15887. 
12971. 
30667. 
31049. 
31456. 
31869. 
32298. 
32739. 
33188. 
33630. 
12971. 

6862. 
21143. 
22450. 
23804. 
25207. 
26658. 
28158. 
29708. 
10817. 
16734. 

9515. 
25309. 
25309. 
25309. 
25309. 
25309. 
25309. 
13797. 
13797. 
22810. 
10926. 
36659. 
36659. 
36659. 
36659. 
36659. 
36659. 

, 36659. 
l 10926. 
'24371. 

16734. 
16734. 

15.51 
30.43 
30.57 
30.74 
3.0. 90 
31.05 
31.21 
31. 37 
31.54 
15.31 
15.31 
31. 61 
31.89 
32.16 
32.42 
32.69 
32.76 
32.76 
15.31 
15.31 
18.75 
16.22 
29.61 
29.90 
30.20 
30.50 
30.82 
31.14 
31.47 
31.79 
16.22 
16.34 
33.80 
34.66 
35.52 
36.37 
37.22 
38.07 
38.92 
20.08 
22.25 
21.62 
39.81 
39.81 
39.81 
39.81 
39.81 
39.81 
22.00 
22.00 
22.75 
21.75 
38.03 
38.03 
38.03 
38.03 
38.03 
38.03 
38.03 
21.75 
22.88 
22.25 
22.25 

from 
Top Flg 

20.11 
5.20 
5.05 
4. 89 
4.73 
4.58 
4.42 
4.26 
4.09 

20.69 
20.69 

4.39 
4.11 
3.84 
3.58 
3.31 
3.24 
3.24 

20.69 
20.69 
18.75 
20.91 

7.51 
7.23 
6.93 
6.62 
6.31 
5.98 
5.66 
5.33 

20. 91 
19.33 

2.96 
3.19 
3.43 
3.67 
3.91 
4.15 
4. 39 

23.42 
22.25 
21.62 

3.44 
3.44 
3.44 
3.44 
3.44 
3.44 

22.00 
22.00 
22.75 
21.75 

5.84 
5.84 
5.84 
5.84 
5.84 
5.84 
5.84 

21.75 
22.88 
22.25 
22.25 

------Comp-----­
(3n = 24) 

I 

6953. 
13609. 
13 722. 
13851. 
13978. 
14102. 
14232. 
14367. 
14508. 

8290. 
8290. 

17202. 
17484. 
17762. 
18045. 
18331. 
18412. 
18412. 

8290. 
8290. 

15887. 
12971. 
22134. 
22442. 
22778. 
23127. 
23499. 
23891. 
24301. 
24716. 
12971. 

6862. 
16029. 

. 17,014. 
18032. 

. 19086. 
20174. 
21298. 
22457. 
10817. 
16734. 

9515. 
19474. 
19474. 
19474. 
19474. 
19474. 
19474. 

1113797. 
13797. 
22810. 

j 10926. 
j 26995. 
r 26995. 
i 26995. 

26995. 
26995. 
26995. 
26995. 
10926. 
24371. 
16734. 
16734. 

na 
from 
Bott 

na 
from 
Top Flg 

15.51 20.11 
24.00 11.62 
24.15 11.48 
24.31 11.31 
24.47 11.15 
24.63 11.00 
24.79 10.83 
24. 96 10. 66 
25.14 10.48 
15.31 20.69 
15.31 20.69 
25.05 10.95 
25.35 10.65 
25.66 10.34 
25. 96 10. 04 
26.27 9.73 
26.36 9.64 
26.36 9.64 
15.31 20.69 
15.31 20.69 
18.75 18.75 
16.22 20.91 
23.20 13.93 
23.43 13.69 
23.69 13.44 
23.95 13.18 
24.23 12.89 
24.53 12.60 
24.84 12.29 
25. 15 11. 97 
16.22 20.91 
16.34 19.33 
27.66:,--9.1 
28.36 fl- 9.49 
29.06 ~ 9.89 "? 
2 9 . 7 5 Nl O . 2 9 o 
30.44 10.69 
31.13 11.10 
31.81 11.50 
20.08 23.42 
22.25 22.25 
21.62 21.62 
33.23 10.02 
33.23 10.02 
33.23 10.02 
33.23 10.02 
33.23 10.02 
33.23 10.02 
22.00 22.00 
22.00 22.00 
22.75 22.75 
21. 75 21. 75 
30.21 13.67 
30.21 13.67 
30.21 13.67 
30.21 13.67 
30.21 13.67 
30.21 13.67 
30.21 13.67 
21. 75 21. 75 
22.88 22.88 
22.25 22.25 
22.25 22.25 

y,;nt-eJ 
1 J r+I ?..or 0 

.T-15 



tJ""<-o"''"' P.· ~ L.Q-<'i~ (\ ... 'd G(.';\;"'tp1 3--e-. "'~'i 1'1· 

ni,..£;;=.., .... .f;, 'I. f\/1. '1>Y..~ ('.J>.W,;;.M 

1 
n;::,. (:,.,..,. ne;,. ,;;,,.,'"' 

-r -z>\t "'"' e~* "f.,;,p ¥'->P.lt-- "'i.;;,('• FI,\, · ~ t:;;,= -r~ 
63 10817. 20.08 23f42 29974. 39.07 4.43 22657. 31. 93 11. 57 ._. 
64 10817. 20.08 23.42 29974. 39.07 4.43 22657. 31. 93 11.57 
65 10817. 20.08 23.42 29974. 39.07 4.43 22657. 31. 93 11.57 
66 10817. 20.08 23.42 29974. 39.07 4.43 22657. 31. 93 11. 57 
67 10817. 20.08 23.42 29974. 39.07 4.43 22657. 31. 93 11.57 
68 10817. 20.08 23.42 29974. 39.07 4.43 22657. 31. 93 11.57 
69 15455. 18.95 25.42 15455. 18.95 25.42 15455. 18.95 25.42 
70 15455. 18.95 25.42 15455. 18.95 25.42 15455. 18.95 25.42 {),. -:.A 
71 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
72 15455. 18.95 25.42 41500. 37.71 6.67 30549. 29.89 14 .48 
73 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
74 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
75 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
76 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
77 15455. 18.95 25.42 41500. 37. 71 6.67 30549. 29.89 14.48 
78 19738. 22.50 22.50 19738. 22.50 22.50 19738. 22.50 22.50 
79 29158. 23.25 23.25 29158. 23.25 23. 25 29158. 23.25 23.25 

pto-~A 80 29544. 23.25 23.25 29544. 23.25 23.25 29544. 23.25 23.25 
81 29158. 23.25 23.25 29158. 23.25 23.25 29158. 23.25 23.25 
82 22810. 22.75 22.75 22810. 22.75 22.75 22810. 22.75 22.75 
83 17514. 18.83 25.92 46019. 37.27 7.48 33645. 29.33 15.42 
84 17514. 18.83 25.92 46019. 37.27 7.48 33645. 29.33 15.42 
85 17514. 18.83 25.92 46019. 37 .27 7.48 33645. 29.33 15.42 
86 17514. 18.83 25.92 46019. 37.27 7.48 33645. 29.33 15.42 
87 17514. 18.83 25.92 46019. 37 .27 7.48 33645. 29. 33 15.42 
88 17514. 18.83 25.92 46019. 37.27 7.48 33645. 29.33 15.42 
89 17514. 18.83 25.92 46019. 37 .27 7.48 3,3645. 29. 33 15.42 

pi5-~A 90 19604. 19.63 25.12 19604. 19.63 25.12 19604. 19.63 25.12 
91 12949. 16.25 21.21 12949. 16.25 21. 21 12949. 16.25 21.21 
92 11986. 18.24 18.24 28777. 31. 39 5.09 21208. 25.53 10.95 
93 11986. 18.24 18.24 28777. 31.39 5.09 21208. 25.53 10.95 
94 11986. 18.24 18.24 28777. 31. 39 5.09 21208. 25.53 10.95 
95 11986. 18.24 18.24 28777. 31.39 5.09 21208. 25.53 10.95 
96 11986. 18.24 18.24 28777. 31.39 5.09 21208. 25.53 10.95 
97 11986. 18.24 18.24 28777. 31.39 5.09 21208. 25.53 10.95 
98 11986. 18.24 18.24 28777. 31.39 5.09 21208. 25.53 10.95 
99 11986. 18.24 18.24 11986. 18.24 18.24 11986. 18.24 18.24 py-?:,~ 100 19714. 19.24 19.24 19714. 19 .24 19.24 19714. 19.24 19.24 

101 19714. 19.24 19.24 19714. 19.24 19.24 19714. 19.24 19.24 r· 8894. 17.92 17.92 17.92 17.92 8894. 17.92 17.92 ~02 8894. 
-sL03 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 ,_ 
104 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 
105 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 
106 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 
107 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 
108 8894. 17.92 17.92 22816. 32.19 3.65 17065. 26.40 9.44 
109 8121. 15.95 19.89 8121. 15.95 19.89 8121. 15.95 19.89 p,::.-b~ 110 13783. 18.60 18.60 13783. 18.60 18.60 13783. 18.60 18.60 
111 13783. 18.60 18.60 13783. 18.60 18.60 13783. 18.60 18.60 
112 8121. 15.95 19.89 22985. 32.33 3.50 17218. 26.10 9.74 
113 8121. 15.95 19.89 I 22985. 32.33 3.50 17218. 26.10 9.74 
114 8121. 15.95 19.89 I 22985. 32.33 3.50 17218. 26.10 9.74 
115 8121. 15.95 19.89 l 22985. 32.33 3.50 17218. 26.10 9.74 
116 8121. 15.95 19.89 

I 
22985. 32.33 3.50 17218. 26.10 9.74 

117 8121. 15.95 19.89 22985. 32.33 3.50 17218. 26.10 9.74 
118 8121. 15.95 19.89 22985. 32.33 3.50 17218. 26.10 9.74 
119 8121. 15.95 19.89 8121. 15.95 19.89 8121. 15.95 19.89 
120, 13783. 18.60 18.60 l 13783. 18.60 18.60 13783. 18.60 18. 60 "2.-'?;A 
121 13783. 18.60 18.60 l 13783. 18.60 18.60 I 13783. 18.60 18.60 
122 7152. 15.65 19.94 I 7152. 15.65 19.94 ! 7152. 15.65 19.94 
123 7152. 15.65 19.94 21244. 32.48 3.10 \ 15960. 26 .31 9.27 
124 7152. 15. 65 19.94 I 21244. 32.48 3.10 \ 15960. 26.31 9.27 
125 7152. 15.65 ·19. 94 ! 21244. 32.48 3.10 I 15960. 26 .31 9.27 
126 7152. 15. 65 19.94 1 21244. 32.48 3.10 i 15960. 26.31 9.27 
127 7152. 15.65 19.94 l 21244. 32.48 3.10 l 15960. 26.31 9.27 
128 7152. 15.65 19.94 ! 21244. · 32 .48 3.10 l 15960. 26 .31 9.27 
129 7152. 15.65 19.94 l 7152. 15.65 19.94 7152. 15.65 19.94 p\-';A. 130 7152. 15. 65 19.94 i 7152. 15.65 19.94 7152. 15.65 19.94 ' l 131 13775. 16. 35 20.98 I 13775. 16 .35 20.98 13775. 16:35 20.98 
132 13775. 16. 35 20.98 34141. 31.52 5.82 l 25166. 24.90 12.43 
133 13775. 16. 3 5 20.98 f 34141. 31. 52 5. 82 l 25166. 24.90 12.43 
134 13775. 16. 35 20.98 i 34141. 31.52 5.82 I 25166. 24.90 12.43 t 
135 13775. 16. 35 20.98 

l 
34141. 31. 52 5.82 \ 25166. 24.90 12.43 

36 13775. 16. 35 20.98 { 34141. 31. 52 5.82 I 25166. 24.90 12.43 
\ 37 13775. 16. 35 20.98 i 34141. 31.52 5.82 25166. 24.90 12.43 

138 13775. 16. 35 20.98 I 34141. 31. 52 5.82 l 25166. 24.90 12.43 
139 13775. 16 .35 20.98 

I 
34141. 31.52 5.82 25166. 24.90 12.43 

Pt-bl,4 h~, ~ -\-140 13775. 16. 35 20.98 13775. 16.35 20.98 ! 13775. 16.35 20.98 

l--/0 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Global 
Display Sections for Member Cales 3 

Include Shear Deformation Yes 

Area Load Mesh (inA2) 144 
tvl~f1:l'e Tolerance (in)· 

· .. 

P-Delta Analysis Tolerance 0.50% 
: 

Hot Rolled Steel Code AISC :ASD 13th (Direct Analvsis Method 
Cold Formed SfeeFCoc:H'/ AISI 0'-1'LASD · 

. 

Wood Code NOS 2005: ASD 
®bod Temoerature. . <100P: .· 

Concrete Code ACl2005 
M~.sonrv Code MSJC 05/IBC 06 ASD' 

Number of Shear Reqions 4 
Reciion Soacinq Increment (in) 4 .· .· 

Biaxial Column Method Exact lntearation 
'Palme Beta Factor (PCA) · 

... . 65_. ·. . 

Concrete Stress Block Rectanqular 
Use Cracked .Sections . Yes,·. . . ' 

Bad Framinq Warninqs No 
Unused. Force Warriinq~ Yes·· . 

Footinq Overturninq Safety Factor 1.5 
Q'ff&ck Concrete Bearinq 

. 
Yes . . . .. . 

Self Wt, Overburden in DL for Desicin Yes 
Footind Concrete Weiaht -· ': 

. . : .145 kfftAj . ·. · . 

Footinci Concrete fc 3 ksi 
F ootiriq Concrete Ee ·: · 4000 ksL · .. . 

Footina Steel fv 60 ksi 
rv'linirn'umSteel. .· ·. 0.0018 .. 

•·· 

Maximum Steel 0.0075 
Pbotina Too Bar 

. 

#3 
·, 

. .. 

Footinq Top Bar Cover 3.5 in 
If botinq BottOrn Ba'r · .. #4 ... ·· 

Footina Bottom Bar Cover 3.5 in 
8:Ji~?l~.staT Bar · ·#3·· ·. 

.. . • . 

Pedestal Bar Cover 1.5 in 
Pedestal Ties #3 

... 

General Material Properties 
Label E fksil G fksil Nu 

1 □en Conc4NW 3644 1584 .15 
2 aen Alum· 10600 4077-. .3 
3 aen Steel 29000 11154 .3 
4~ RIGID 

... 
1e+6 ·. •· :3 •·· 

. 

Member Primary Data / 
Label I Joint J Joint K Joint Rotate(deal Section/Shaoe Tvoe 

I 1 M1-1 H1 N16 125303 Beam 
. 2 M1-2 . N16 N17 . 110817 ·seam •·. 
i 3 M1-3 N17 P3-3C 116734 Beam 
Ii 4 

· .... ,.:,_,, 

M2~1 p3:c.3c . N22 · l16'IB4 Bearn 

May 10, 2010 
3:06 PM 
Checked By: r,;7lllc-1 

Therm (\1 E5 Fl Densitvrk/ft"31 
.6 .145 

1.29 .173 
.65 .49 
0 0 

Desian List Material. Desian Rules 
None gen Steel Tvnical 
Nohe gen Steel Tvoicaft. 
None gen Steel Tvnical 
None. g.e,n Steel Tvbical 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

. Member Primary Data (Continued) / 
Label I Joint 

5 M2-2 N22 

7 M2-4 N20 

9 M2-6 N18 

11 M3-2 N26 
: 12 M3-3 N25 

13 M3-4 N24 
14 M3;,.5 N23 
15 M4-1 P1-3C 
16' M4-2. N28. 
17 M4-3 N27 
18 MS-1 H2 
19 M6-1 P7-3A 

21 M6-3 N30 
22 M6-4 · N29 
23 M7-1 P6-3A 

- 24 M7-2 N34 
25 M7-3 N33 

27 M8-1 P5-3A 

29 M9-2 N36 
,..--~, 30:. -. Mg;.3 N35 

31 M10-1 P4-3A 
? 1 32 · M10-2 . N41 

33 M10-3 N40 
.34 M10-4 N39 
35 M10-5 N38 

37 M11-1 P3-3A 
38. M11-2 -N45 
39 M11-3 N44 
40 ·· Mf1-4 i N43 ·. 
41 M11-5 N42 

43 M12-2 N48 

45 M12-4 N46 

47 M14-1 H4 

49 M3-3A-COL P3-3A-FTG 
•· ·_ 50 . f\i16.:.3A-COL :P6c3A-FTG 

51 M5-3A-COL P5-3A-FTG 

J Joint 

N19 
N18 ' 

P2-3C 
N26 
N25 
N24 
N23 

P1-3C 
N28 
N27' 
H2 

P7-3A 
N31 

'N30 
N29 

P6-'3A 
N34 

. N33 ' 
N32 

P5-3A · .. 
H3 

N35 
p4,.3A·' 
N41 

K Joint 

.::.'..N4o·· ··· : 
N39 

, N38 -• 
N37 

P3-3A,. 
N45 

N43 
N42 

P2-3A 

N47 

P1-3A 
H4 
HS 

P3-3A 

P5-3A 

Member Advanced Data / 
Label I Release J Release 

I 1 M1-1 
1'&2 ·-M1--2 ... 
I 3 M1-3 

.4 M:t-1 . . .. 
I 5 M2-2 
I' 6 M2..i3 

, 

Rotate/den\ Section/Shane Tvoe 

.· 

109514 Beam 
,,. 125309 ' Beam 

109514 Beam 

122809 Beam 
I228oe ·· - · · seaml 
110926 Beam 
136658 · Beam 
110926 Beam 

· 124370 Beam 
124370 Beam 
11°6734· · Beam 
129974 Beam 
115454 Beam 
115454 Beam 

. 141499 Beam 
119738 Beam 
129157 · · . Beam 
129157 Beam 
122809 • Beam 
146018 Beam 
119603 Beam 
119603 Beam 
12a111 · seam. 
111986 Beam 

·119714 ~Beam 
119714 Beam 

· 111'986 Bea.in 
108894 Beam 

. _122816 Beam 
108120 Beam 
113782 · •Beam 
113782 Beam 
1oa120 Beam 
122984 Beam 

113782 Beam 
-113782" Beam 
107151 Beam 

-12.1244: - --• Beam 
107151 Beam 
107151 Beam · 
134141 Beam 

Desinn List 
None 
N6fie -. 
None 

None 
None. 
None 

'None 
None 
None 
None 

·None.· 
None 
None • 
None 
None 
None 

None 
None 
None 

None 
:None. 

None 
Nohe· 
None 

None 

None 

None 
,.None, 

None 

None 

None 
CRND60 . : . Column .. 
CRND54 Column None 

P6-3A-Pier Column None\ 
P5-3A-Pier Column None 

I Offsetfinl J Offsetrinl TIC Onlv Phvsic::il 
Yes 
Yes· 
Yes 
Yes 
Yes 
Yes 

May 10, 2010 
3:06 PM 
Checked By:~ 

Material Desian Rules 
gen Steel Tvoical 

gen Steel Tvoical 

gen Steel Tvoical 
g~ri Steel . TvnicaJ .. 
gen Steel Tvoical 
g~n- Steel . . Tvoical · . 
gen Steel Tvoical 
·g~n Steel . Tvblcal 
gen Steel Tvoical 
gen Steel Tvbical 
gen Steel Tvoical 
m~n·:steel . Tvnical .. 
gen Steel Tvoical 
gen steel Tvoical 
gen Steel Tvoical 

. g~n Steei Tvoical 
gen Steel Tvoical 
geh -Steel Tvbical 
gen Steel Tvoical 
g~n : steel · · · Tvbical 
gen Steel Tvoical 
gen Steel =Tvbica:I : 
gen Steel Tvoical 
gen -$feel Tvoical 
gen Steel Tvoical 
.gen -Steel , · Tvoidil ·· 
gen Steel Tvoical 
gen Steel Tvbical . 
gen Steel Tvoical 
gen steel TvbIcar 
gen Steel Tvoical 
g'.en Steel Tvoical 
gen Steel Tvoical 
g~n steel · Tvbical 
gen Steel Tvoical 
g_en•.:steel·. ·-. · JVoidal · 
gen Steel Tvoical 
· g~n:: Steel - . Tvnicai 
gen Steel Tvoical 
.gen Ste:el .fvofoal 
gen Steel Tvoical 

Coric4000.:;, •· T\ibical • 
Conc4000... Tvoical 
g~n :Coric;.,_ -Tvbital 
gen Cone... Tvoical 

TOM Inactive 

• .. 
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: LHB 
: jdf 

May 10, 2010 
3:06 PM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked Byc;g;_-4 

. Member Advanced Data (Continued) / 
Label I Release 

7 M2-4 

9 M2-6 

11 M3-2 

13 M3-4 

15 M4-1 
· 16 M4.:.2 

17 M4-3 
tJa . . · · .. M5-1 xoooxx 

19 M6-1 

21 M6-3 
··.· 22. . M6-4 

23 M7-1 

25 M7-3 
: 25· • M7-4 

27 M8-1 
2a · .M9-1 
29 M9-2 

31 M10-1 
32 ·. · M10'-2 , r' 33 M10-3 

fr' 34 <, M10-4 ·. ·.· . 
35 M10-5 

8 36 M10-6 
37 M11-1 

39 M11-3 
40 < M11-4. 
41 M11-5 

43 M12-2 

45 M12-4 
46 · >M13-1 
47 M14-1 

49 M3-3A-COL 
50 · M6:.:3A-COL .. 
51 M5-3A-COL 

J Release I Offsetrinl 

·: _. 

xoooxx 

.·XOOOXX .· 

BenPIN 

BenPIN 

Joint Coordinates and Temperatures ._/ 
Label X fftl 

1 H1 0 
:·:2 p3.:..3c .·J . 65.02 .. 

3 P2-3C 146.04 
~1i4:' P1..;3C 241.87 

5 H2 308.47 
:ef 6. 

,::•.-, p7:.3A. · 316'.47: 
7 P6-3A 399.1 

'',.a· P6-3A-FTG 
·. J•• 

399;1 

J Offsetlinl 

Y lftl 
0 
cf 
0 
0 
0 
0 
0 

'~34:2 

T/C Onlv Phvsical TOM 
Yes 
Yes 
Yes 

Yes 
Yes · 
Yes 

·ves 
Yes. 
Yes·· 
Yes 
Yes 
Yes 

· Yes; 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
. ·. . .c.::Yes· .: .. 

Z lftl 
0 
0 ··;: .. 

0 
0 
0 
0 
0 
(j 

Yes 

Yes 

Yes 

Yes 
:. Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Temo [Fl 
0 
Q' 
0 
0 
0 

' 0. 
0 
0 

Inactive 

Inactive 
. inactive. 
Inactive 

Detach From Diao ... 

· .. ·. 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P4_GirderABeamA_PierTranslation.r3d] Page 3 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

?Joint Coordinates and Temperatures (Continued) ·./· 
Label Xfftl Yfftl Z fftl 

9 P5-3A 482.07 0 0 
r'1'0Ji,ji. P5-3A-FIG'if"·' · · · 482.07 .:30.42_ ·. · 0 

11 H3 490.07 0 0 
J12 P4-3A 557.06 0 o. 

13 P4-3A-FTG 557.06 -33.75 0 
14 P3~3A 622.94 0 0 
15 P3-3A-FTG 622.94 -31.04 0 

''-1'6;l P2-3A 689.;22 0 0 
17 P1-3A 742.42 0 0 

/18 HS 802.8 .o -· 
0 

19 H4 747.56 0 0 
20 N16. 52.02 0 0 
21 N17 58.02 0 0 
22 N18 138.04·. 0 0 
23 N19 128.04 0 0 
24 N2b 123.04 0 0 
25 N21 81.02 0 0 
26 N22- 72.02 0 0 
27 N23 232.87 0 0 

128 -.N24. 222.87 0 0 
29 N25 165.04 0 0 
30 N26··. 155.04 0 0 
31 N27 261.87 0 0 
32 , ·. N2S:- 248.87: 0 0 
33 N29 389.1 0 0 

r:·'.· 34 ,N3b· 377.1 0 Q, 

35 N31 324.47 0 0 
- 36 ---N32 · 474.-07: · -0.,•. .. , -o:: 

37 N33 419.1 0 0 
38 N34 : 409.1 0 : 0 
39 N35 551.06 0 0 

1. 40 N36 .. . 544.06 .. 0 . 0 
41 N37 616.94 0 0 

.:·42 N38 609.94 0 0 
43 N39 573.06 0 0 
44 · N4o· . : 570.06' . ··:_ 0 o: 
45 N41 565.06 0 0 

N42 · 683;22 
.. 

0 d 46 ·.·, 

47 N43 678.22 0 0 
48 N44· .. 635,94 · 0- 0 
49 N45 630.94 0 0 
50 -.·· N46 ··. 734.42 0 . .. o,:. 
51 N47 703.22 0 0 
52 N48 697.22· .... 0 o. 

Joint Boundary Conditions ./ 
Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.rk-ft/radl 

1 H1 Reaction Reaction Reaction Reaction 
2 P3-3C ·Reaction• Reaction 

.· 
Reaction· 

3 P2-3C Reaction Reaction Reaction 
. 4 ·' P1~3C 

, . 
Reaction·-·. ·Reaction Reaction 

5 P7-3A Reaction Reaction Reaction 
6 P4-3A-FTG Reaction· Reaction Reaction:. · · Reaction 
7 P2-3A Reaction Reaction Reaction 

r e •, p1..:3A, ·Reaction··. = Reactkm - ·••- Reaction 
9 HS Reaction Reaction Reaction Reaction 

Temo fFl 
0 
0. 
0 

-·• o, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
b 
0 
0 
0 
0 
0 

·.Q 

0 
'· 0 

0 
0 
0 

.. .0 
0 
0 
0 
()·', 

0 
0 
0 
0 
0 
o: 
0 

:0 
.. 
.. 

.. 

May 10, 2010 
3:06 PM 
Checked By:c.,;::r\.t'-'\ 

Detach From Diao ... 

-,,.:-·· 

.,.:,• 

·. 

.- . 
., 

.. .. 
,· 

·' 

. ' . 

Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footina 

Reaction ·Reaction·. 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Joint Boundary Conditions (Continued) ✓-

May 10, 2010 
3:06 PM 
Checked By: C:)7.-~ 

Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.rk-ft/radl Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footina 
P6-3A Reaction 

11 P5-3A Reaction Reaction 
: 12 P3-3A Reaction . Reaction • 

Joint Loads and Enforced Displacements (BLC 1 : Unit Horizontal Load) 
Jo'nt Label LDM Direction k*s"2/ft ... 

1 P4-3A L X 

Basic Load Cases / 
BLC Descri tion Cate o X Gravit Y Gravit Z Gravit Joint Point DistributedArea M ... Surface ... 

1 Unit Horizontal Load None 1 

Load Combinations ✓ 
Descri tion Sol. .. PD .. SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

1 X Translation Yes 1 75.1 
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I-2.t+ 



Company 
Designer 
Job Number 

: LHB 
: jdf 

090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

May 10, 2010 
3:07 PM 
Checked By:~ 

Joint Deflections (By Combination) ✓ 
LC Joint Label X finl Yfinl Z rinl X Rotation rradl Y Rotation fradl Z Rotation rradl 

1 1 H1 0 0 0 0 0 1.795e-8 
f2' 1 p3:..3c 0 0 0 0 0 _ :-4.65Ve~8Y;,{i1 

3 1 P2-3C 0 0 0 0 0 2.101e-7 
4 1 Pt-3C 0 0 0 0 0 -9.868e;.7 --
5 1 H2 0 -.001 0 0 0 -2.04e-6 

{6 1 P7-3A 0 -- 0 - 0 - - - 0 0 1A43e-5 
7 1 P6-3A 0 0 0 0 0 -3.546e-5 
8 1 P6'23JK;:.F:tG 0 0 0 0 0 0 
9 1 P5-3A 0 0 0 0 0 1.485e-4 
10 1 P5-3A-FTG . 0 0 0 0 0 0 
11 1 H3 .639 .018 0 0 0 6.737e-4 
12 

,,--
- 1 P4-3A 

C ·-- -. .639'-' 0 0 0 0 -1.852e-3 ------ ' -

13 1 P4-3A-FTG 0 0 0 0 0 0 
14 1 P3-3A 

--
.639 o- 0 0 0 4.529e-4 . 

15 1 P3-3A-FTG 0 0 0 0 0 0 
' 16 1 P2-3A - -.639 0 - _- 0 0 0 -9.766e;.5 

17 1 P1-3A .639 0 0 0 0 4.005e-5 
18 1 H5 0 0 - 0 --_- - 0 0 · -3.726e-6 
19 1 H4 0 .002 0 0 0 -3.726e-6 
20 1 N16- _·. -. : . 

0 -- 0 0 - 0 0 -1.349e-8 
21 1 N17 0 0 0 0 0 -3.144e-8 
22 1 ,- --- N18 0 0 - 0 0 ,0 t.591e-7 
23 1 N19 0 0 0 0 0 6.936e-8 

···24 1 N20 0 _---- 0- ---

0 0 0 .1.365e-8 - -

25 1 N21 0 0 0 0 0 -6.931e-8 -, 
•N22 •- 0 _- ·-o•· --- _- - 0 ·o 0 -s.so1e::.a 26' 1' -

27 1 N23 0 0 0 0 0 -7.313e-7 
28 1 N24 

-,_ ; - 0 0 0 
--

0 0 --1.787e-7 
29 1 N25 0 0 0 0 0 2.777e-7 

I 30 1 N26 .-_ 0 0 0 0 0 ---- -- --___ 2.548e~7 
31 1 N27 0 0 0 0 0 -1.641e-6 
32 1 N28 0 0 -- 0 0 0 -1:186e--6 ; - - ', 

-

33 1 N29 0 .004 0 0 0 -2.365e-5 
34 1 N3O - 0- _----.006- 0 ·- 0 0 -_ -5.687e.:6 -
35 1 N31 0 .001 0 0 0 1.356e-5 
36 - 1 N32-- 0 - :.. .. 01 0- 0 0 T353e-s·-
37 1 N33 0 -.01 0 0 0 -4.097e-5 

- 38 1 N34 -•- 0 -.005 0 0 0 -4.325e-5 -' - -_ 

39 1 N35 .639 .115 0 0 0 -1.378e-3 
40 1 N36 .639 ; .t:95 0. 0 0 --5.6.e~4 
41 1 N37 .639 -.038 0 0 0 5.62e-4 
42 1 ,_ N38 .639 . - -.09 0 0 0 6.14e~4 --

43 1 N39 .639 -.223 0 0 0 -3.266e-4 
; 44. 1 N40 .639 ;.,205 .o 0 0 -7,197e-4 

45 1 N41 .639 -.147 0 0 0 -1.255e-3 
46 1 -N42· - .639 .008 

--
0 0 0 -1.205e-4 ---

47 1 N43 .639 .016 0 0 0 -1.32e-4 
48 I 1 N44 .639 .045 0 0 0 L025e-4 
49 1 N45 .639 .034 0 0 0 2.709e-4 
50 1 N46 .639 :....004 0 0 0 3.407e-5 
51 1 N47 .639 -.01 0 0 0 -1.222e-5 

: 52 1 N48 
-__ -

.639 -.007 0 0 0 _ -5.952e-5 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Global 
Display Sections for Member Cales 3 

Include Shear Deformation Yes 
·. __ - ._. 

Area Load Mesh (in"2) 144 
JVterqe Tolerance (in) . ·. 
P-Delta Analysis Tolerance 0.50% 

Hot Rolled Steel Code Al SC : ASD 13th (Direct Analvsis Method 

Wood Code NOS 2005: ASD 
Wood Temperature 
Concrete Code ACI 2005 
tv1asdnM code .MSJC 05/18006 ASD: .· 

Number of Shear Reqions 4 
R'eciiorfSoacinq Increment (in) 4 · ... 

.·· 

Biaxial Column Method Exact lntemation 
13ai'me Beta Factor (PCA) .65 .. 
Concrete Stress Block Rectanqular 
{J§eCracked Sections . Yes ' 

Bad Framinq Warninqs No 
Unused'FOrce WaminQs 

.. 

Yes .':. 

Overturnin 1.5 
oncreteB ·.ves. 

Yes 
· ,14.5 k/ft"3 
3 ksi 

. 4000 ksi .·· 
60 ksi 
0.0018 

Maximum Steel 0.0075 
#3 
3.5 in 
#4 
3.5 in 

1.5 in 
P§'clestal Ties . 

General Material Properties 
Label E fksil G fksil Nu 

1 aen Conc4NW 3644 1584 .15 
2 aen.Alum· 10600. 4077··. .3 
3 aen Steel 29000 11154 .3 
4 .· RIGID 1e+(3·. .3 

Member Primary Data ,/ 
Label I Joint J Joint K Joint Rotate/deal Section/Shaoe Tvoe 

I 1 M1-1 H1 N16 125303 Beam 
2 M1~2 N16 · N17 .. . ·' 110817. Beam 
3 M1-3 N17 P3-3C 116734 Beam 

I 4 M2""1 P3-'3C N22. ·.· 116734 Beam· 

May 10, 2010. 
3:08 PM 
Checked By:G"YU'\ 

Therm /\1 ES Fl Densitvrk/ft/'31 
.6 .145 

1.29 .173 
.65 .49 
0 0 

Desian List Material Desian Rules 
None gen Steel Tvoical 
None gen Steel Tvoical 
None gen Steel Tvoical 
f\.Jone. gen SteeJ ·Tvoical 

RISA-3D Version 8.1.3 [Q:\ ... \. .. \ ... \ ... \ ... \ ... \ ... \090147 _3A_P4_GirderABeamA_PierRotation.r3d] 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Primary Data (Continued) ,/ 
Label I Joint J Joint 

5 M2-2 N22 N21 

7 M2-4 N20 N19 

9 M2-6 N18 P2-3C 

11 M3-2 N26 N25 

13 M3-4 N24 N23 
14 M3.,.5 . N23: P1-3C 
15 M4-1 P1-3C N28 
16 M4-2 • N28'. · ·. N27 
17 M4-3 N27 H2 

' 19 M6-1 P7-3A N31 
'.f20 Ms:.2 .. , . N31 N30< 

21 M6-3 N30 N29 

23 M7-1 P6-3A N34 

25 M7-3 N33 N32 
26 · M7-4 N32 · P5-3k 
27 M8-1 P5-3A H3 

29 M9-2 N36 N35 

35 M10-5 N38 N37 

37 M11-1 P3-3A N45 

39 M11-3 N44 N43 

41 M11-5 N42 P2-3A 

43 M12-2 N48 N47 

45 M12-4 N46 P1-3A 

47 M14-1 H4 HS 

49 M3-3A-COL P3-3A-FTG P3-3A 
.·50· ·M6-.3A-COL P6-3A-FTG P6,.3A 
51 M5-3A-COL P5-3A-FTG P5-3A 

Member Advanced Data / 

K Joint Rotate<dea\ Section/Shane Tvne 
109514 Beam 

109514 Beam 

122809 Beam 
• 122ao9: Beam· -
110926 Beam 

·· 136658 Beam 
110926 Beam 

124370 Beam 

129974 Beam 

115454 Beam 
·•· < : 141499 ., · Beam 

119738 Beam 
.· .. · > > i291s1 Beam 

... ·.:, .... ~·'. .· .-: ... • 

•· .. · ': .. 

129157 Beam 
122809. ·,. ·. Beam 
146018 Beam 

119603 Beam 
' 128771. · · · Beam 1 • 

111986 Beam 
.. i:t9714 :: ·•· · . · Beam· 

119714 Beam 
:. I11Ms<. Beam· 

108894 Beam 
122816 •. ·· .. •Beam 
108120 Beam 

'· :113182< : Beam 
113782 Beam 

122984 Beam 

113782 Beam 
' i 1-3782· . . . . Bearrl 

107151 Beam 

107151 Beam 
·I011s1 seam 
134141 Beam 

CRND60' Column 
CRND54 Column 

P6'-3A-Pier Column 
P5-3A-Pier Column 

Label I Release J Release I Offsetrinl J Offsetfinl TIC Onlv 

1 M1-1 
2 Mf-2' 

.. .. 

3 M1-3 .. 4·. , Mt-1· 
. .. .. 

I 5 M2-2 
6 M2.;.3 .. .. .. . " -: .. 

May 10, 2010 
3:08 PM 
Checked By:c.,:J'"!c:t 

Desi□n List Material Desian Rules 
None gen Steel Tvoical 

None gen Steel Tvoical 
· ... None. . gen Steel ·. Tvo1cal 

None gen Steel Tvoical 
Nohe g\:m steel· · Tvoical 
None gen Steel Tvoical 
Norie gen Steel. .. · · Tvoica.F 
None gen Steel Tvoical 
NOne .. . geh Steel .. Tvbicar 
None gen Steel Tvoical 

. None. .. · gen Steel • Tvoical 
None gen Steel Tvoical 
None . • gen Stefei' : Tvoital 
None gen Steel Tvoical 
None gen: Steel Tvoical. 
None gen Steel Tvoical 

. None gen Steel· TvoicaL 
None gen Steel Tvoical 
Nohe gen Steel .. TvoicaL 
None gen Steel Tvoical 
None gen Steel Tvbica1 
None gen Steel Tvoical 
None gen Steel 'T~i:bical 
None gen Steel Tvoical 

·· .. None · . gen Steel'· Tvbicai • 
None gen Steel Tvoical 

; Nemer gen. Steel ' Tvoical 
None gen Steel Tvoical 
Norie 913n Ste.el TvriicaF · 
None gen Steel Tvoical 

None gen Steel Tvoical 

None gen Steel · Tvoical 
.. None·· .· gen Ste.el• ·Tvbicali 

None gen Steel Tvoical 

None gen Steel Tvoical 
None · · gen Steel : .. · Tvoical . 
None gen Steel Tvoical 
Wone .. ·.··: geri .. Steel . Tvoicai. 
None gen Steel Tvoical 
None . ·· Conc:4000.:. Tvoical 
None Conc4000... Tvoical 
None g~n Cone;.. · Tvnical . 
None gen Cone... Tvoical 

Phvsical TOM Inactive 
Yes 

·• Yes,- ;,., .. 
Yes 
Yes 
Yes 
Yes · . 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Advanced Data (Continued) / 
Label I Release J Release I Offse tri n 1 J Offsetrin 1 TIC Onlv 

7 M2-4 
8 <C•< rv,2ts/ ,, ,,~·. 

' 

9 M2-6 
b ta0 M3-1 , ·, . 

11 M3-2 
12 M3~3 ·. 

13 M3-4 
14 M3-5 ·•, 
15 M4-1 

·t 16 .· M4~2 
·. 

17 M4-3 
18 M5-1 ., xoooxx .· 

.· 

19 M6-1 
20 M6"-2 
21 M6-3 
22 M6-4 , 

23 M7-1 
i 24 M7'"2 ·, 

25 M7-3 
26 ,, M7-4 

,,, •, <- , .· 
, 

27 M8-1 xoooxx 
28 M9-1 
29 M9-2 
30 M9-3 , , ,·· 

, 

·, 

31 M10-1 
32 ,, ' M10~2 ·. ,• 

·.•,. 
·. • ,, 

33 M10-3 
34 M10-4 ,• ., 

35 M10-5 
36 M10-6 ,,,, 

, 

37 M11-1 
38 ·. M11-2 . ·. .· .... 

··. 

39 M11-3 
40 M11~ 

. 
.· 

41 M11-5 
42 M12,.1 .. - · .. ··, , .· 

, 

·• •. , ,. , 

43 M12-2 
44 I. Mt2~3 .. . . · . 

45 M12-4 
46 .. · M13,:1 · .. XOOOXX·.· ••' ·. ,·-· , ·• 

47 M14-1 
48 'M4;,,3A-COL . 

, 

· ........ 

49 M3-3A-COL BenPIN 
tt5.©'.1 , M6~3Ac.COL BenPIN 

. • 

•. ·. __ :-· . 

51 M5-3A-COL BenPIN 

Joint Coordinates and Temperatures 
Label X fftl Y fftl Zfftl 

1 H1 0 0 0 
2 

, ·.· ·· .. 

P3~3C · 65.02 ·• 0 , 0 
3 P2-3C 146.04 0 0 
4 

•. · -.· .. P1-3C 241.87 0 0 
5 H2 308.47 0 0 
5' P7-3A 316.47 

, 0 .· 0 
7 P6-3A 399.1 0 0 .. 
8 .P6-3A-i=TG 399,1 -'34.2 0 

Phvsical 
Yes 
Yes 

.· 

Yes 
'· 

Yes . ' 
,· 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes ,·, 

Yes 
Yes. 
Yes 
Yes 
Yes 
Yes.·· 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Tern□ fFl 
0 
0 
0 

.o 
0 
0 
0 
0 

May 10, 2010 
3:08 PM 
Checked By: C::5v-'\ 

TOM Inactive 

,·· . 

·. 

.• 

, 

,, 

.· 

• 

,• 

·' 

.. 

. 

., 

. 

· . 

Detach From Dian ... 

, · .. 

.• 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

May 10, 2010 
3:08 PM 
Checked By: 0 :r w, 

Joint Coordinates and Temperatures (Continued) ./ 
Label Xfftl Yfftl Zfftl Temn rFl Detach From Diao ... 

13 
:f.14 

17 
.18 · 
19 

"'20 
21 

. 22 

23 
24 

27 
28·• 
29 
30 
31 

33 

·_ r,~ -~:-- -. 
. ,_CY \35· · .. 

37 
.38. 

41 

43 
44 
45 
46 
47 

51 
52 

P5-3A 

H3 
P4-3A 

P4-3A-FTG 

P3-3A-FTG 

P1-3A 
·HS· 
H4 
N16 
N17 
N18 
N19 

. N20 -· 
N21 
N22 
N23 

N25 
N26 
N27 

. N28 
N29 
N3O 
N31 

· N32 · 
N33 
N34 
N35 
N36 
N37 
N38.-· 

N41 

N43 

N45 
N46 
N47 
N48 

'. 

482.07 
· 482.07 

490.07 
557.06 .. : 
557.06 

·. 622.94 ·. 
622.94 
689.22 · 
742.42 

· · 802.8 · · 
747.56 

58.02 
138.04 .. · · 
128.04 

.123.04 ' 
81.02 
72:02 ·. 
232.87 

·.-222.87. 
165.04 

261.87 

389.1 
<311A' : .. ·-

324.47 
. 474:0?· 

419.1 

551.06 
·.:_ '544.06 . 

616.94 

573.06 

565.06 

678.22 
.. \635.94 

630.94 

703.22 
. 697.22 .... 

0 
-30.42 - · 

0 

-33.75 
0 

-31.04 
o· 
0 
0 
0 
0 
0 

0 
O· 
0 

0 

0 

0 

0 
... ··. 0 

0 
Q. 

0 

0 
0 
0 

0 

0 

0 

0 

.. 

0 
·o. 

0 

0 
0 
0 
o· 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
:o 
0 

. d .. 
0 

. o·:· . -.' 
0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

0 
-0 
0 

0 
0 

0 

0 

0 
.·· 0 

0 
o. 
0 
0 
0 

0 
0 
0 

0 

0 
0 .. 
0 

0 

w; \\ O\\\''\ 'f~i ii'"\Od"\ ,...,~~(,:Y_ v;\\ YiOt-c_e,fl"-j +hrou:5'-..., 
Joint Boundarv Conditions fl 

Joint Label X fk/inl I Y fk/inl Z [k/inl X Rot.rk-ft/radl Y Rot.rk-ft/radl Z Rot.fk-ft/radl 
1 H1 Reactiori Reaction Reaction Reaction 
2 p3:.:3c ::/- Reabti.on·. Reaction< 

·•. Reaction .•• 
.· 

3 P2-3C ( Reaction Reaction Reaction 
i: 4 P1-3C : ,'Ii.) Reactlori 0Reaction. •: ·Reaction . ;, 

5 P7-3A ~·-. Reaction Reaction Reaction 
;;..:·Ef' ... P.B'MJm'EMGfi£ «stOO?J ReactrM. · Reactfori · . . ·. Reaction Reaction .. Reaction 

7 P5-3A-FTG S221 Reaction Reaction Reaction Reaction Reaction 
· t~1rs~ P4-3A--FTG Re·action-··· 1.f: Reaction- . Reactkfri -.· ···.-·•Reaction 'Reaction Reaction·· 

9 P3-3A-FTG S114.6 ...J Reaction Reaction Reaction Reaction Reaction 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \O90147 _3A_P4_GirderABeamA_PierRotation.r3d] 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Joint Boundary Conditions (Continued) 

May 10, 2010 
3:08 PM 
Checked By: (,_S,v\ 

Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.fk-ft/radl Y Rot.fk-ft/radl Z Rot.fk-ft/radl Footina 
' 10 P2.:3A Reaction- . Reaction -Reaction· .. 

•". 
11 P1-3A Reaction Reaction Reaction 
-12 HS Reaction Vi:Rea"ctiorff . · Reaction·· ···Reaction-·•· ·, 

Joint Loads and Enforced Displacements (BLC 2 : Unit Moment) 
Joint Label LDM Direction k*s"2/ft... 

1 P4-3A L Mz 

Basic Load Cases / 
BLC Descri tion Cate o Joint Point DistributedArea M ... Surface ... 

i 2 · Unit Moment None 

Load Combinations \/ 
Descri tion Sol. .. PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

1 Z-Rotation Yes 2 100 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P4_GirderABeamA_PierRotation.r3d] Page 5 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Joint Deflections (By Combination) 
LC Joint Label Xfinl Yfinl Zfinl X Rotation fradl 

1 1 H1 0 0 0 0 
ti2( 1 P3-3C -;'' 0. 0 -· 0 

•. ·:;, -. ,;_- :.Q".-.:·:_ . •• . 

3 1 P2-3C 0 0 0 0 
,4 -1 

•. P1:..acr , . 0 
,.,,. 

0 ·•_-_(j··.··· .. ·:. .. ·• o·. -. 

5 1 H2 0 0 0 0 
6 r p7-.;3A· 

.. 
0 .o- ... 0 o· . 

7 1 P6-3A 0 0 0 0 
8 1 

~-. 
P6-3A-FTG 0 0 0 0 ~; .. 

9 1 P5-3A 0 0 0 0 
'1{li 1 P5-3A-FTG _,, 0 0 0 0 

11 1 H3 -.022 -.001 0 0 
;~ 12 1 p4.::3A." ':: •: -.022 0 0 

.. 
... (J 

13 1 P4-3A-FTG 0 0 0 0 
14 1 p3.;;3A ··•·· 

: .. ·-.022.···· 0 0. •.• 
., .. n .. ••. 

15 1 P3-3A-FTG -.008 0 0 0 
' 16 1 p2:.3:A .. ·:...022 . 

0 .···o . .Q ·. -· .. . ,:• 

17 1 P1-3A -.022 0 0 0 
.1a 1 

.. 
HS 0 0 0 0 

19 1 H4 0 0 0 0 
20 1 N16· > : 0 ·, . b ·o 0 
21 1 N17 0 0 0 0 
22 1 N18 ·-·- . • .. ff 0 0 0 ._.·. 

23 1 N19 0 0 0 0 
•·24 1 .N200c.: 

.,_ ,. o·· ·. .. :.·o .. 
0 

.•- .Q' ,. ·--. . .. ,. 

25 1 N21 0 0 0 0 
26 1 ' ,: .N22 · ·.-·.· .. 0 o· . 0 ,. ,()':. .. . ·- :~ ·',· i :-: -- 27 1 N23 0 0 0 0 
28 1 

. N24·· • ... ,.·.-o· ... 
·.O 

.. . . · . 
0 

.. 0 . ., ' ·'· 
29 1 N25 0 0 0 0 

· .. 30,· 1 . ,. .. · . N26. 
.. ·.··o: 0 ·o·. 0 

31 1 N27 0 0 0 0 
32 

.. 
1 ·ON28 0 0 0 ··o .. . . . 

33 1 N29 0 0 0 0 
34 1 N30>: .. ,. ,. .. ··o.i :0 .:· 0 0 ,· ., 

35 1 N31 0 0 0 0 
36. 1 . . ... .· ... -N32 : .. o· ·. b 0 :: 0 . ... .· .. 

' 
.. 

37 1 N33 0 0 0 0 
38 t _;_. N34,· .. .:t:' ·.o . ··.-

0 0 {t. . . · ; . 

39 1 N35 -.022 -.008 0 0 
40 

.· 1 N36 .·• ·-.022 -J)t3· o: oo·· : ·.,·. ,. 

41 1 N37 -.022 .003 0 0 
·i42 

. .1 ·.· .. 
N38•. >:022·.·· .. ····.· .. 006·· 0 .. 

. . 

0 .. : .. 

43 1 N39 -.022 .015 0 0 
44 1 N40 

.•.· -• .. -.022· ·• .014 O· 0 ... ... -- . . 

45 1 N41 -.022 .01 0 0 
{?46 1 ··.'N42' . .:.022 0 0 : o··. 

47 1 N43 -.022 -.001 0 0 ,. 

. 4'8 N44 . ·-.022 ,-.003 0 0 1 .. 

49 1 N45 -.022 -.002 0 0 
50 1 N46 '-.022. .. o 0 '. 0 ,. ·- ., 

51 1 N47 -.022 0 0 0 
52· 1 ··N48. .·::,022· 0 0 ·o= 

. 

•. 

May 10, 2010 
3:08 PM 
Checked By: ( .,ji,t-\ 

Y Rotation rradl Z Rotation rradl 
0 0 

·. 0 0 ·. . . 
0 -1.41 e-8 .. 
0 6.623·e~a'"': · ,. :·· 

0 1.369e-7 
.. O, -9 .. 687e-7 

0 2.385e-6 
1;._ . 0 0 

0 -1.002e-5 
0 0 
0 -4.539e-5 
0 1.24Be:.A:, 
0 0 
0 ·• :..3_os2e-5 
0 0 
0 ·:- s.si3te-6, 
0 -2.69e-6 
O· 2.503e-7 
0 2.503e-7 
b ·, 0 
0 0 
o·: ..:1.068e-a 
0 0 
0 •, 0 
0 0 

' 0. .'o> 
0 4.908e-8 
6 ,. ·. .. t2e.;.a 
0 -1.864e-8 

···o··· .. < t. 7:te.;;a . 
0 1.101e-7 
0, 7.963e~s 
0 1.591e-6 

.o . . 3.836e:..7 
0 -9.098e-7 :o, 4.967e-6 ... 

0 2.752e-6 
·.-:o- 2.908e-6 

0 9.287e-5 
0 3.775e..:s .. ·· 
0 -3.786e-5 
O· 4.135e-5 
0 2.204e-5 
0 4.:8s2e.:.5 
0 8.457e-5 
ff B.096e'-6 
0 8.86e-6 
0 ~.e31e~s 
0 -1.827e-5 
0 -~L289.e~6 
0 8.212e-7 
0 .. 3.998e-6. 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P4_GirderABeamA_PierRotation.r3d] Page6 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Joint Deflections (By Combination) 
LC Joint Label Xfinl 

1 7 N2 0 
i:l2· 7 

.. N3 0 
3 7 N4 0 

;.: 4 ''<·7··. Ns:· 0 
5 7 N6 0 

:1§:6. . o/''" N11 · 0 
7 7 N12 0 

:·•1r· 1"''" N13 0 
9 7 N15 0 

'10 t N16 o, 
11 7 N17 0 

Bridge 69801 3A Pier 4 

Yfinl Zfinl 
0 0 
0 0 
0 0 

.·.·o. .·. ·a .......... 
0 -.002 
0 0 
0 0 
0 0 
0 0 

'.:,,•. 
0 -.002 
0 -.002 

X Rotation fradl 
2.533e-8 
... (jft~ . 

0 
•• t;829e-4.· 

7.893e-4 
2:533e.:a 
2.533e-8 

'{;;;. 
0 

1.829e-4 
7.893e4 
7.893e-4 

May 10, 2010 
3:03 PM 
Checked By: C...::fth\ 

Y Rotation fradl Z Rotation rradl 
0 0 
0 .· 0 
0 0 

.. ..:4.4559:..5 0 
-1.927e-5 0 

· •~5.619e-8 · 0 
-5.619e-8 0 
-5.961e-3 0 
-5.433e-3 0 

.-2.883e-5 0 
-2.883e-5 0 

RISA-3D Version 8.1.3 [Q:\ ... \. .. \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 1 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

·· Joint Boundary Conditions 
Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.rk~ftlradl 

1 H1 Reaction Reaction Reaction Reaction 
Reactioll'- -- Reactioh'\ Reaction· 

3 P2-3C Reaction Reaction Reaction 

5 P7-3A Reaction Reaction Reaction 
S100;2 · . ReEtction .·· · Reaction ; . ReactiorF 

7 P5-3A-FTG S221 / Reaction Reaction Reaction 

9 P4-3A S64.5 ..J ,Reaction Reaction Reaction 

11 P2-3A Reaction Reaction Reaction 
12 . - P1-3A ·. Reaction . Reaction, .. Reaction 
13 HS Reaction Reaction Reaction Reaction 

Mar 9, 2010 
8:49AM 
Checked By: G._r\-"'\ 

Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footinn 

·. : 

Reaction. - ... Reaction 
Reaction Reaction 

Reaction S109398 v 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 1 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Global 
Disolay Sections for Member Cales 3 
Max Internal Sections for Member Cales 99 .. . .. . :,· . . .. . ·· .. 

Include Shear Deformation Yes 
lhclude Warpinq ·• No 

... ,.· 
••r, 

. ... . ,. . ·, . . . . 

Area Load Mesh (inA2) 144 
:~•~qeTolerance (in)'·· · . .; •.;l.-' ..... ·:,/ .<12:'.'!i' .. · --·•. . : ,. 
P-Delta Analysis Tolerance 0.50% 
Veli:ic:al Axis y· . 

. ·. . 
' .. 

Hot Rolled Steel Code AISC : ASD 13th (Direct Analvsis Method 
Cold Formed Steel Code · : 

. 
·. AISI 01: ASD . ' 

Wood Code NOS 2005: ASD 
Wood Temoerature . . . . < 1 00F' :' . .· .. 

' 
Concrete Code ACI 2005 
Masdhrv Code · MSJC 05/IBC 06ASD 

Partne Beta Fact 
Concrete Stress 
use crack· 
Bad Framin 
UhUs.edFo 

Footin 
r)JCfiec.· .. 

. JSelf Wt Overburde 
· FootH;i oncrete · .-. 

Footin ncrete fc 

Pedestal Bar Cov 
Pedestal Ties · 

General Material Properties 
Lab"'I E fksil Gfksil Nu 

1 aen Conc4NW 3644 1584 .15 
2 ··. aeh Ah.lrrf .. 

· 10600 4077 ,3 .. 

3 aen Steel 29000 11154 .3 
A :i RIGlD .·.-·,: 1e+s···· .·•· .. 3 ,.·· . 

Member Primary Data 
Label I Joint J Joint KJoint Rotate/deal Section/Shaoe Tvoe 

I 1 M1-1 H1 N16 125303 Beam 
' 2 rv,1;:2 .. .·N16 .N17.:• .. .. .'· 110817. Beatrf'. · 
I 3 M1-3 N17 P3-3C 116734 Beam 
I 4 M2:.c1: 

.. 

p3:::3c :N22 ::·: ·: <· ·.·116734· •' Beam· .. 

Apr26,2010 
11:36 AM 
Checked By: C.S"'-'\_ 

ThArm /\1 E5 F) DensiMk/ft"31 
.6 .145 

129 ·.1.73 ·- · .. · 
.65 .49 

. o·- 0 

Desian List Material Desian Rules 
None gen Steel Tvoical 
None gefr St~el ·.• Tvnicar · 
None gen Steel Tvoical 
None ' 

. gen: Steel · •tvhicat .. ·• 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 1 
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LHB Apr 26, 2010 
11:36 AM 

Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked By: 0..:S f..,,\ 

. Member Primary Data (Continued) 
Label I Joint J Joint K Joint Rotate<dea) Section/Shane Tvoe Desian List Material Desian Rules 

5 M2-2 N22 N21 109514 Beam None gen Steel Tvoical 
6 M2-3 N21 N20 · 125309 Beam N6ne -· gen Steel Tvoical 
7 1\112-4 N20 N19 109514 Beam None gen Steel Tvoical 

9 M2-6 N18 P2-3C 122809 Beam None gen Steel Tvnical 
10. M3-1 P2-3C · N26 ··-122809 -· • Beam None gen/Steel - Tvbical.· · 
11 M3-2 N26 N25 110926 Beam None gen Steel Tvnical 
12 M3-3 N25 N24 136658 .· Beam .Norie. .g~m Steel . Tvoical 
13 M3-4 N24 N23 110926 Beam None gen Steel Tvoical 
14 M3-5 N23 P1-3C •· 124370.,_ Beam None : gen Steel Tvbical 
15 M4-1 P1-3C N28 124370 Beam None gen Steel Tvoical 
16 M4:..2 N28 N27 , 116734. Beam None gen· Steel Tvnical 
17 M4-3 N27 H2 129974 Beam None gen Steel Tvoical 
18 MS-1 H2 P7-3A 115454 Beam · ··. None gen Steel Tvi:>ical 
19 M6-1 P7-3A N31 115454 Beam None gen Steel Tvnical 
20 M6-2 N31 N30 141499 Beam None gen Steel Tvoical 
21 M6-3 N30 N29 119738 Beam None gen Steel Tvoical 
22 M6--4. N29 P6~3A ·• 129157 .Beam. N6ne,' ilenSteel Tvoical 
23 M7-1 P6-3A N34 129157 Beam None gen Steel Tvoical 

25 M7-3 N33 N32 146018 Beam None gen Steel Tvoical 

27 M8-1 P5-3A H3 119603 Beam None gen Steel Tvoical 

29 M9-2 N36 N35 111986 Beam None gen Steel Tvnical 

33 M10-3 N40 N39 108894 Beam None gen Steel Tvoical 

35 M10-5 N38 N37 108120 Beam None gen Steel Tvoical 

37 M11-1 P3-3A N45 113782 Beam None gen Steel Tvoical 

39 M11-3 N44 N43 122984 Beam None gen Steel Tvoical 

41 M11-5 N42 P2-3A 113782 Beam None gen Steel Tvoical 

43 M12-2 N48 N47 107151 Beam None gen Steel Tvnical 

45 M12-4 N46 P1-3A 107151 Beam None gen Steel Tvoical 

47 M14-1 H4 HS 134141 Beam None gen Steel Tvoical 
48 M4-3A-COL R4-3A~FTG P4,.3A ·· · . • CRND60 . Cblllmri . None .. , Coric;-4000.:. Tvbica] 
49 M3-3A-COL P3-3A-FTG P3-3A CRND54 Column None Conc4000... Tvoical 

1 50 -1\/1€f-3A-COL P6-3A-FTG P6'-3A .· ; p5:..3A~Pier ColUrriri None gen Gohc .. ; TVbical 
51 M5-3A-COL P5-3A-FTG P5-3A P5-3A-Pier Column None gen Cone... Tvnical 

Member Advanced Data 
Label I Release J Release I Offsetrinl J Offsetrinl TIC Onlv Phvsical TOM Inactive 

1 M1-1 Yes 
2 M1..:2 ., 

:- _-.. Yes-< . -:. ·. --· ·• 
3 M1-3 Yes 

1 '4· M2-1 
·. Yes 

5 M2-2 Yes 
6 M2::3 '-'.· . y ·'• .. ... es· 

RISA-30 Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page2 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

. Member Advanced Data (Continued) 
Label I Release J Release I Offsetrinl J Offsetrinl T/C Onlv 

7 M2-4 
8 M2-5 
9 M2-6 
10 M3-1 
11 M3-2 
12 M3.:.3 

.. 
.. 

13 M3-4 
14 M3:..5 . 

15 M4-1 
16 M4~2 · : . . 

17 M4-3 
18 M5.:1 xoooxx· 
19 M6-1 
20 M6-2 
21 M6-3 
22. · M6-4 
23 M7-1 
24 M7~2 
25 M7-3 
26 M?-4 . 

27 M8-1 xoooxx 
28 M9-1 
29 M9-2 
30 •Mg.:3 -_,._ .. 

. . :. .. ... . ; 

31 M10-1 

r1 -32-·-· · M10.:2 / .. ·.·· --

33 M10-3 
,'V 

34 'M10¼ .- -· . 
.-

35 M10-5 
. 36 Mto~ •, 

. 

37 M11-1 
38 'M11'-2 

,-. 
. 

39 M11-3 
40 ·,;• M11AY 

_, .. .-· ,. ,, .. .... ·•- . . 

41 M11-5 
42' ' M12~1 ,_·: 

43 M12-2 
44 '• M12;:3. .. .. -·, 

"• ·-- . _ .. · . .·. 

45 M12-4 
46 M13;;,,1 ·. xoooxx 
47 M14-1 
48 M4.:3A-COL 

•' 

-· 

49 M3-3A-COL BenPIN 
50 M6-3A-COL ·. BenPJN· 
51 M5-3A-COL BenPIN 

Joint Coordinates and Temperatures ✓ 
Label xrftl Y rftl Z rttl 

1 H1 0 0 0 
2 P3-3C 65:02· 0 0 
3 P2-3C 146.04 0 0 
4 P1"-3G . 241.87 .o 0 
5 H2 308.47 0 0 
6 P7-'3A· 316.47. . 

0 0 I 

7 P6-3A 399.1 0 0 
8 P6-3A-FTG .. 399,1 .;.34;2·· 0 

-

Phvsical 
Yes 
Yes, 
Yes 
Yes 
Yes 

·ves 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes·_-_--
Yes 

; Yes. .. 

Yes 
0 Yes 
Yes 

<Yes : 
Yes 

-· Yes· 
Yes 

-Yes··: 
Yes 

-Yes> . 
Yes 
Yes>_ 
Yes 
Yes. 
Yes 
Yes 
Yes 

-·Yes 
Yes 
Ye~/ 
Yes 
Yes;-
Yes 
Yes 

.·-· 

Yes 

Apr26,2010 
11:36 AM 
Checked By: e,::r1,<-'\ 

TOM Inactive 

.· 

,, 

•·. -·. 

... 

•'• : 

,, 

Inactive 

,. 

Terna fFl Detach From Dian ... 
0 
0 
0 
0 
0 
0 
0 
0 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page3 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr26,2010 
11:36 AM 
Checked By: C ,:Tv.,\ 

Joint Coordinates and Temperatures (Continued) 
Label x rm Yfftl zrm Temn fFl Detach From Diao ... 

9 P5-3A 482.07 0 0 0 
10 P5-3A-FTG 482,07 -'-30.42 0 0 
11 H3 490.07 0 0 0 
12 .P4-3A ·- 557:06 0 0 0 
13 P4-3A-FTG 557.06 -33.75 0 0 
14 

,· . P3L3A 622.94 0 0 0 
15 P3-3A-FTG 622.94 -31.04 0 0 
16 P2-3A 689.22 0 0 0 
17 P1-3A 742.42 0 0 0 
18 HS : , 802.8 0 0 0 
19 H4 747.56 0 0 0 
20 N16 52.02 0 0 0 .· 

21 N17 58.02 0 0 0 
22 N18 · 138.04 0 0 0 
23 N19 128.04 0 0 0 
24 N20 123.04 - 0 0 0 
25 N21 81.02 0 0 0 
26 N22 72.02 · 0 0 0 
27 N23 232.87 0 0 0 
28. N24 . 222.87 --_-·o 0 0 

· . 
, 

29 N25 165.04 0 0 0 
30 .• N26 155.04 0 · .. .· 0 >0 
31 N27 261.87 0 0 0 
32. N28 248:87· 0 0 .•· 0 

.· , 

·, 

33 N29 389.1 0 0 0 
: 34 ,, ·.N30 , 377.1 .· ·-._. 0 

,, 

0 0 ·. ,· •. 

35 N31 324.47 0 0 0 . 
36 N32 ·. ,_ 474.07-- 0 0 

·._ •, 0 . . 
.. ·._ 

37 N33 419.1 0 0 0 
38 N34. 409.1-- 0 0 0 , 

, 

·. 

39 N35 551.06 0 0 0 
40 N36 , .. -· 544:06 0 0 ·o ., ·:··· -,. _,· 

.•. . 

41 N37 616.94 0 0 0 
42 N38 609.94-. 0 0 ·. 0 , 

, 

43 N39 573.06 0 0 0 
44 N40 

·.· s10:0Ei ·_ , ,. o·· 0 
,· 

0 , ·•, .· 

45 N41 565.06 0 0 0 
46 N42 68322 ·•. 0 0 0 
47 N43 678.22 0 0 0 
48 N44 635.94 0 0 ., 0 
49 N45 630.94 0 0 0 
50 N46 734.42- : 0 0 ··. . _·· ,, 0 ., . ,: 

51 N47 703.22 0 0 0 
52 N48 697.22 . . 0 .o o ... --_ 

Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.fk-ft/radl Y Rot.fk-ft/radl Z Rot.fk-fVradl Footinn 
1 H1 Reaction Reaction Reaction Reaction 
2. P3-3C Reaction Reaction Reaction , 

3 P2-3C Reaction Reaction Reaction 
4 P1-3C . ·,, Reaction Reaction Reaction ,, 

, ·. 

5 P7-3A r i'.::,_:::i t'L,.r. '1 Reaction Reaction Reaction 
6 P6-3A-FTG _· \JS1~- ·Reaction. Reaction .- - Reaction Reaction-_- Reaction 

I 7 P5-3A-FTG S221 Reaction Reaction Reaction Reaction Reaction 
8 P4-'-3A-FTG S143.2 . Reaction Reaction Reaction ReactiOri ·- Reaction 
9 P4-3A S64.5 Reaction Reaction Reaction Reaction S109398 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page4 



LHB Apr26,2010 
11:36 AM 

Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked By: C ;;'S'H \ 

Joint Boundary,Conditions (Continued) 
Joint Label X fk/inl Y fk/inl Z fk/inl X Rot.rk-ft/radl Y Rot.fk-ft/radl Z Rot.rk-ft/radl Footina 

10 P3-3A-FTG S114.6 Reaction . Reaction •.Reaction. Reaction·· · Reaction· 
11 P2-3A Reaction Reaction Reaction 
12 . P1'-3A Reaction. Reaction ·.Reaction· 
13 HS Reaction Reaction Reaction Reaction 

Joint Loads and Enforced Displace~ents (BLC 1 : P4-3A Reaction Influence) / 
Joint Label LDM Direction k*s"2/ft ... 

1 P4-3A D y 

Joint Loads and Enforced Displacements (BLC 2 : P5-3A Reaction Influence) ✓ 
Joint Label LDM Direction k*s"2/ft... 

1 P5-3A D y 

Joint Loads and Enforced Displacements (BLC 3 : P6-3A Reaction Influence) V 
Joint Label LDM Direction k*s"2/ft ... 

1 P6-3A D y 

Joint Loads and Enforced Displacements (BLC 8 : Horizontal Load) ✓ 
Joint Label LDM Direction k*s"2/ft ... 

1 P4-3A X 
·2 P6-3A·. X 

a.,~ \l.dY\ ~, ps-~Pr 
'..· r)Member Point Loads (BLC 7 : P4-3A 2 Truck at 50 ft) ✓ 
. .,,,,.. 

Member Label Direction Maanitudefk k-ftl Locationfft %1 
1 M10-4 y -8 36.8 

'2 M10-4. 
. .. y -32 .· ··.• .· 22:a· 

3 M10-4 y -32 8.8 
·4 M9;.1 :. : y -8 41.79. . 

.· ·• . 

5 M9-1 y -32 27.79 
6 . rv,9:1.· y -32· .··. . 1-3:79 .. 

Member Point Loads (BLC 9 : P4-3A Truck Max Reaction) ✓ 
Member Label Direction Maanitudefk k-ftl Locationrtt %1 

1 M9-1 y -8 47 
2 M9;,.3• .· ·.· · . . · ... ·.y -32 o,: .. . .. 

3 M10-2 y -32 0 

Member Point Loads (BLC 10: P4-3A Truck Max Moment) V 
Member Label Direction Maanitudefk k-ftl Locationfft % l 

1 M9-1 y -8 20.5 
2 .. M9-1 y .. 

-32 34.5 ·. ·. 

3 M9-1 y -32 48.5 

Member Point Loads (BLC 12 : P4-3A Type 3 Reac) t/ 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

1 M9-2 y -17 6 
2 Mg:.3: .. .y.· -17 3 ·. 

3 M10-2 y -14 1 

( ✓ Member Point Loads (BLC 13 : P4-3A Type 3S2-40 Reac) 
Member Label Direction Magnitude[k,k-ft] Location[ft, %] 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 5 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

';( Member Point Loads (BLC 13: P4-3A Type 3S2-40 Reac) (Continued)/ 
Member Label Direction Maanitudefk k-ftl 

1 M10-4 y -12 
'i2' M10-2 --- : ---

y·- -17 -
3 M10-1 y -17 

: '4 ' M9;.1 <' -- ',' 
-,, y __ ·-..:17 

5 M9-1 y -17 

Member Point Loads (BLC 14: P4-3A Type 3S3 Reac) V 
Member Label Direction 

1 M10-4 y 
2 Mto.:3 y 
3 M10-2 y 
4 M9.:.1 - -, y _, 
5 M9-1 y 
6 M9;.1 " 

y-_: 

Member Point Loads (BLC 18: P4-3A SU7 Reac) \_/ 
Member Label Direction 

1 M10-2 Y 

3 M10-1 Y 

5 M9-3 Y 

7 M9-1 Y 

r-)Member Point Loads (BLC 19: P4-3A Std A Reac) V 
:v 

Member Label Direction 
1 M10-4 Y 

3 M10-2 Y 

5 M9-2 Y 

7 M9-1 · Y 

Member Point Loads (BLC 20 : P4-3A Std B Reac) V 
Member Label Direction 

1 M10-4 y 
2 - M10-3 - .Y ,, 

3 M10-2 y 
4 : M10-1' ,.·. .-: . ·Y 
5 M9-1 y 
6 M9:..f.- : y.,,,:- ' 

' ' '' ' ',• 

7 M9-1 y 

✓ 
Member Point Loads (BLC 21 : P4-3A Std C Reac) 

Member Label Direction 
1 M10-4 y 
2 M1d;.4 ' -- Y.' 
3 M10-3 y 
4 M1b-2 y 
5 M10-1 y 
6 M9,.1 y ,_ 

I 7 M9-1 y 
8 ' M9-1 Y--- --

Mannitudefk k-ftl 
-13 
-13 
-13 
-16 
-16 
-9 

Maanitudefk k-ftl 
-8 

-17 

-8 

-11.5 

Maanitudefk k-ftl 
-16 

-16 

-16 
· - -16 

-8 

Maanitudefk k-ftl 
-16 
'-20 
-20 

_·-20 
-20 
-20 
-20 

Maanitudefk k-ftl 
-15 
-18 
-18 
.:18 
-18 
..:18 
-18 

-·-48 

_, ___ 

Apr26,2010 
11:36 AM 
Checked Byt"'"S v~"\ 
~ 

Locationfft %1 
10 
3 
7 

- 45_99: 
41.99 

Locationfft %1 
2.5 
1.5 ·.·; 

2.5 
52.49 
48.49 

- 38A9.-

Locationfft %1 
3.5 

3.5 
, 5.5 -

48.49 

Locationfft %1 
1 
0, ,' 

' ' 

1 

0 
49_99, 
37.99 

Locationfft %1 
8' 
1 
2 
6 

49.99 
45.99 
41.99 

Locationfft %1 
11.5 
1.5 ' ' 

.5 
- 1.5 
5.5 

49.49 
45.49 

·41A9 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Point Loads (BLC 21 : P4-3A Std C Reac) (Continued) / 
Member Label Direction 

9 M9-1 Y 

Member Point Loads (BLC 22: P4-3A P411 Reac)/ 
Member Label Direction 

1 M10-4 y 
2 M10-4 y 
3 M10-4 y 
4 M10~4 y 

·. 

5 M10-2 y 
6 M10-2 y 
7 M9-1 y 
8 M9-1 y 
9 M9-1 y 
10 M9-1 y · .. 

11 M9-1 y 

Member Point Loads (BLC 23: P4-3A P413 Reac) / 
Member Label Direction 

1 M9-1 y 
2 M9-1 

' y . ' . ' ,· ,',· 

3 M9-1 y 
4 M9:.1 ,,' C y ',' •··'' 
5 M9-1 y 
6 M9.'"1. ·.·•··. 

,·, 

.. y 
7 M10-2 y 
8 M10-3 

', '•, y ',, 
' . '., 

9 M10-4 y 
10 

·, 

M10-'4 
·, y 

,·' ' ·. : ·.· ... ,-

11 M10-4 y 
12 M10-4 ·.·Y ' ,, 

13 M10-5 y 

/ Member Point Loads (BLC 24 : P4-3A C152b Reac) v 
Member Label Direction 

1 M10-4 y 
2 . M10~4. 

' 
y ' 

3 M10-2 y 
4 'M10--2 ' 

y 
5 M9-1 y 
6 M9-1 

,' y ',' 

7 M9-1 y 
8 M9-1 ····· 

' ' ·•. y 

Member Point Loads (BLC 25: P4-3A C174b Reac) 
Member Label Direction 

1 M10-4 y 
2 M10:-4 y 
3 M10-4 y 
4 M10-'2 

' y 
5 M10-1 y 
6 M9-1 y 
7 M9-1 y 
s. M9-1 y 
9 M9-1 y 

,C 

/ 
V 

Ma nitude k k-ft 
-18 

Maanitudefk k-ftl 
-15 

· -19.2 
-19.2 
-19.2 · 
-19.2 
-19.2 
-19.2 
-19.2 
-19.2 
-,19.2 
-19.2 

Mannitudefk k-ftl 
-20 
-20 
-20 

·, -20 
-20 
-20 
-20 

... -20 
-20 

' 

·.•.· -'20 
-20 
--20 
-15 

Ma□nitudefk k-ftl 
-16 

-'21.4 
-21.4 
-21.4 
-18 

. -18 
-18 
-18 

Maanitudefk k-ftl 
-14 
-20 
-20 
-20 
-20 
-20 
-20 
-20 
-20 

'' 

:,.· .. 
' .. 

', ' 

'•, 

. 

', 

,,·' 

'' 

', 

Apr26,2010 
11 :36 AM 
Checked By:(,,JH\ 

Location ft% 
37.49 

Locationfft %1 
26.5 
16.5. 
12.5 
8.5 
4.5 
.5 

40.49 
36.49 
24.49 

· 20.49 
16.49 

Locationfft %1 
6 
10 

.•' ' 

• 

14 
34 
38 

·, 42 
2.01 
1.01·· ',' ' 

2.01 
22;01 
26.01 
30.01 
3.13 

Locationfft % l 
9.5 
0 
4 

' 0 
51.49 

· · .. 47.49· 
43.49 
39.49 

Locationfft %i 
16.5 
5.5 
1 

1.25 
4.75 
49.74 
45.24 
37.49 
32.99 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

t( Member Point Loads (BLC 26: P4-3A C198 23 Reac) t,/ 
Member Label Direction Ma□nitudefk k-ftl 

1 M10-4 y -14 
2 M10-4 : y -23 
3 M10-4 y -23 
4 M10-2 •.·· . ,·' y ·-: .. . - : '-23 
5 M10-1 y -23 
6 M9-1 · y -23 
7 M9-1 y -23 
8 M9-1 y -23 
9 M9-1 y -23 

Member Point Loads (BLC 27: P4-3A C214b Reac) / 
Member Label Direction Mannitudefk k-ftl 

1 M10-4 y -14 
2 M10:..4 :Y -20 
3 M10-4 y -20 
4·' .. : ' . M10.:.4 y ,, . ·: · ... · :.20 

5 M10-2 y -20 
6 M10-1 

'' .. ·- y .,•·. .:.20 
7 M9-1 y -20 
8 . M9-1 ·· 'Y· .. · . .:.2d 
9 M9-1 y -20 
10 . M9.:.1· y " -20 
11 M9-1 y -20 

nMember Point Loads (BLC 28 : P4-3A C237b Reac) 
,) Member Label Direction Ma□nitudefk k-ftl 

. 1 M10-4 Y -13 
::.18:1 

3 M10-4 Y -18.7 

5 M10-4 Y -18.7 
6' M1ff-3 ' ·.· .. Y 
7 M10-2 Y -18.7 

9 M9-1 Y -18.7 

11 M9-1 Y -18.7 

13 M9-1 Y -18.7 

Member Point Loads (BLC 29 _: P4-3A C256b Reac) / 
Member Label Direction Ma□nitudefk k-ftl 

1 M10-5 y -16 
2 M10:-4 

: y·: ··-20 ,· 

3 M10-4 y -20 
4 · M10a.4 . ' y ',' : ' -20 
5 M10-4 y -20 
6 M10-3 :.,y -20' 
7 M10-2 y -20 
8. .·. M9'-1 ·y .. ' .· ~20 
9 M9-1 y -20 

' 10 · M9.:.t y 
' ·-20 

11 M9-1 y -20 
I 12 · M9-1 Y. -20· 

13 M9-1 y -20 

' 

,• 

, .. 

' 

. ~-- > . 
' 

Apr26,2010 
11:36 AM 
Checked By: (.j-v.-1 

Locationfft %1 

'', 

24 
13 
8.5 
,3,:. 
6.5 

•47.49 
42.99 

··29.49 
24.99 

Locationfft %1 
28.5 

'' 

17.5 
13 
,33 
3.83 
7.33 
45.32 
40.82 · 
36.32 
23.65· · 
19.15 

Locationfft %1 
35.88 
24.88. 
20.38 

1.88 

.88 
42i37 
37.87 

19.37 
14.87. 
10.37 

Locationfft %1 
3 

· 28 .. 88 
23.88 
18.88 
3.21 
1.21 
1.21 

· 40.2-' 
35.2 
30:2· 
14.53 
9·_53 
4.53 

·' ,. 

'' 

RISA-30 Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 8 
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( ( 

.\ 

LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Point Loads (BLC 30 : P4-3A C200i Reac) ✓-
Member Label Direction Maanituderk k-ftl 

1 M9-1 y -20 
2· M9-1 

. y -20 ·. 

3 M9-1 y -20 
4 M9-2 ·• 

y .·. ;;.20 
5 M9-3 y -20 
6 M10-1 

.. · y. '-20 
7 M10-1 y -20 
8 M10-3 y -20 . 
9 M10-4 y -20 
10 M10-4 .y -20 

Member Point Loads (BLC 31 : P4-3A Type 3 Tor) / 
Member Label Direction Maanitude[k k-ftl 

1 M9-1 y -14 
2 M9-1 y -17 
3 M9-1 y -17 

.,,.4'·· 

Member Point Loads (BLC 32 : P4-3A Type 3S2-40 Tor) t/ 

Member Label Direction Maanitude[k k-ftl 
1 M9-1 y -12 
2 M9.:1 y -17 
3 M9-1 y -17 

4 · M9.,.1 . y -17 
5 M9-2 y -17 

.. , ./ 
Member Point Loads (BLC 33 : P4-3A Type 3S3 Tor) 

Member Label Direction Maanitude[k k-ftl 
1 M9-2 y -13 
2 M9~1 y -13 
3 M9-1 y -13 
4 M9-1 ·.•· y .,.16 · . 

5 M9-1 y -16 
6 M9-1 y ·. -9 

Member Point Loads (BLC 37: P4-3A SU7 Tor) ✓ 
Member Label Direction Maanitudefk k-ftl 

1 M9-1 y -8 
2 M9-1 y _;8 
3 M9-1 y -17 
4 .·.· M9..:1.· · .. •·Y ~17 ' 

5 M9-1 y -8 
6 M9-1 .·Y ... -8 
7 M9-1 y -11.5 

Member Point Loads (BLC 38 : P4-3A Std A Tor) 
Member Label Direction Maanitude[k k-ftl 

1 M9-2 y -16 
2 M9-1 y . -16 
3 M9-1 y -16 
4 M9-1 .. .Y -16 
5 M9-1 y -16 
6 M9:.1 ·' .y -16 
7 M9-1 y -8 

.. 

· . 

' 

.· 

Apr 26, 2010 
11 :36 AM 
Checked By: (,_3-'t,•-~\ 

Locationrft %1 
19 

32,5 ·.· 

44.5 
1.01 
3.01 
1.51 
6.01 
2.51 
11.01 
24.01 

Locationfft %1 
30 
42 
46 

Locationfft % l 
6 

21 
·. 

25 
53 

3.01 

Location[ft %1 
2.51 
52.5 
48.5 
23.5 
19.5 

· 9.5. 

Locationrft % l 
52 
48 
44 
40 
36 
32 · 
22 

Locationrtt %1 
2.01 
52 
48 
30 
26 
22 
10 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Point Loads (BLC 39 : P4-3A Std B Tor) ✓ 
Member Label Direction Ma□nitudefk k-ftl 

1 M9-1 y -16 
2 M9.:.1 y -20 
3 M9-1 y -20 
4 

·, 

M9-1 y -20 .· 

5 M9-1 y -20 
6 M9-1 y -20 
7 M9-2 y -20 

Member Point Loads (BLC 40 : P4-3A Std C Tor) J 
Member Label Direction Ma□nitudefk k-ftl 

1 M9-1 y -15 
2 M9-1 •. y -18 
3 M9-1 y -18 
4 M9"1 y -18 
5 M9-1 y -18 
6 M9--1 y ..;18 
7 M9-1 y -18 

,, 

8 M9-2 y, ·, -18 
9 M9-2 y -18 

Member Point Loads (BLC 41: P4-3A P411 Tor) / 
Member Label Direction Ma□nitudefk k-ftl 

1 M9-2 y -15 
2 M9 .. 1 ,, y .·· -19.2 

(--· ": 3 M9-1 y -19.2 
,4 M9-1 ·, y-::·,., . -,19,2 ,, 

5 M9-1 y -19.2 
6 M9-1 

,.• -y -19.2 ,•, ·. , 

7 M7-4 y -19.2 
8 M7-A 

•,' y -19.2 ,. ,· 

9 M7-3 y -19.2 
10 MT-3 

. y . 

-19.2 ,' ·. 

11 M7-3 y -19.2 

Member Point Loads (BLC 42: P4-3A P413 Tor) 
Member Label Direction Ma□nitudefk k-ftl 

1 M7-3 y -20 
2 M7-3 y -20 
3 M7-3 y -20 
4 M7-'3 ,.y -20 
5 M7-3 y -20 
6 M7..;3 , , , y -20 
7 M9-1 y -20 
8 M9:..1 y -20 
9 M9-1 y -20 
10 M9:..1 y -20 
11 M9-1 y -20 
12 M9-1 y -20 
13 M9-2 y -15 

. Member Pomt Loads (BLC 43 : P4-3A C152b Tor) 
,/ 

Member Labe.l Direction Ma□nitudefk k-ftl 
1 M9-1 y -16 
2 ,, M9-1 , ·. y -21A 

I 3 M9-1 y -21.4 
I 4 M9.,1 y ,• --21.4·,. 

·, ,, -.... ·._· .,· 

,· 

,·, 

, 
, 

, 

.,, 

Apr26,2010 
11:36 AM 
Checked By:r.:::r,"'·\ 

Locationrft %1 
8.75 
18.75 
22.75 
26.75 
49.75 
53.75 
3.76 

Locationfft %1 
2.5 
12:5 ,' 
16.5 
20.5. 
24.5 

.•·• 47.5 
51.5 
1.51 
5.51 

Locationfft % 1 
3.01 
4T 
43 
39 
27 

, 

23 
4 

,. 

0 
42.97 
38.97· 
34.97 

Locationfft % l 
14.46 
18.46 
22.46 

·42.46 · 
46.46 
50.46 
14.49 
18.49 
22.49 
42.49 
46.49 
50.49 
6.5 

Locationfft %1 
6 

15.5 
19.5 

. 23.5 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Member Point Loads (BLC 43: P4-3A C152b Tor) (Continued) 
Member Label Direction Mannituderk k-ftl 

·5 M9-1 y -18 
6 M9-1 y -18 
7 M9-2 y -18 
8 M9-2 y ;.18 

Member Point Loads (BLC 44: P4-3A C174b Tor) / 
Member Label Direction · Mannituderk k-ft1 

1 M8-1 y -14 
2 M9-1 y •. -20 
3 M9-1 y -20 
4 M9-1 y -20 
5 M9-1 y -20 

. 6 .· M9-1 ·y .. -20 
7 M9-1 y -20 
8 M9-2 y. -20·· : 
9 M9-2 y -20 

. Member Point Loads (BLC 45: P4-3A C198 23 Tor) ✓ 
Member Label Direction 

1 MN Y 
2 M?--4 Y 
3 M8-1 Y 

5 M9-1 Y .,rx r .· .. ~t~ ·.· < ., . \~· . ·.·.; > 
8 M9-1 · · >< : ' .... _. Y, ·. · .... -. 
9 M9-3 Y 

Member Point Loads (BLC 46 : P4-3A C124b Tor) / 
Member Label Direction 

1 M7-3 y 
2 M7;.:3 y: 
3 M7-4 y 
4 M7-4'. ,. ·y 
5· M8-1 y 
6 · .. M9:..1 

. y 
7 M9-1 y 
8 M9'-1 y 
9 M9-1 y 

cib 1\/19-1.< 
·. ; Y· . ' ·:, 

11 M9-2 y 

Member Point Loads (BLC 47: P4-3A C237b Tor) ✓ 
Member Label Direction 

1 M9-3 y 
2 . M9'-1. 

. y .... 

3 M9-1 y 
4, 

.. 
M9"1 Y· . _, . .. 

5 M9-1 y 
6 ·M9:..1 · I- y·· 

( 7 M9-1 y 
8 .M7'4' y. --~ 

.. 

9 M7-3 y 
1.0 M7-,;3 ' -.y .. 

11 M7-3 y 

Maanituderk k-ftl 
-23 
-23.· 

-23 
·.·• ·. -2.a:c:· 

-23 
. ;.;23 

-14 

Mannitudefk k-ftl 
-20 

·. --20,, 
-20 

·. ,:20 
-20 
-,20 
-20 
,-20 
-20 
~20: 
-14 

Mannituderk k-ftl 
-13 

·'-
-18.7 . • 

-18.7 
. ~18.7 •. 
-18.7 
::.1a:?.· 
-18.7 

.. -187 
-18.7 

•. 

-18.T 
-18.7 

.. 

. ·.· . .. ~. 
.. 

.. 

Apr 26, 2010 
11:36 AM 
Checked By: t·s V-·\ 

, 

Locationrft % l 
47 

· .. · 51 
1.01 
5.01·· 

Location[ft %1 
2 
5 

9.5 
17.25 
21.75 
43_75· 
48.25 

. 2.01 · 
6.51 

Locationfft %1 
50.97 

.5 
6 

2.s•· 
28.5 

· .. •·33,: · 

46.5 
. 51: 

1.01 

Locationfft %1 
39.3 

.· ..... 43:a 
1.5 

.. 
6 

2.5 
23.5 
28 

32'.5 
45.17 

.. 
49.67 
6.68 

Locationrft %1 
0 

.. 
49.99 
45.49 

: . 
40c'99 
26.99 
22.49 
17.99 

·. 

.49; ; . 

50.96 
46.46 
32.46 

. 

. · .... 

. 

.. · '. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

/ ,Member Point Loads (BLC 47 : P4-3A C237b Tor) (Continued) ✓ 
Member Label Direction Ma nitude k k-ft 

12. M7-3 Y 
13 M7-3 Y -18.7 

Member Point Loads (BLC 48 : P4-3A C256b Tor) / 
Member Label Direction Mannituderk k-ftl 

1 M9-2 y -16 
·2 M9-.1. · y -20 

3 M9-1 y -20 
4 

. 
. . M9,;1 y · -20 

5 M9-1 y -20 
6 M9i-1 y -20 
7 M9-1 y -20 
8 M7-3. Y· -20 
9 M7-3 y -20 
10 M7~3 y -20 
11 M7-3 y -20 
12 M7~3; \ ... y -20 
13 M?-2 y -20 

Member Point Loads (BLC 49 : P4-3A C200i Tor) / 

' 

Member Label Direction Maanituderk k-ftl 
1 M10-1 y -20 
2 .M9.:;2'.•· .. ·. . y• .. 

-20 .. · . .· 

3 M9-1 y -20 ,-, ... :: ·M9:.1 
.;,;_ .. ,- .. ., : > ·, .y -20·· 

.. ·.·,. ··.,· 

M9-1 y -20 
.,.-

6 . '. -: ,- ·. M9-1 .• y .. 
-20 .. ... ., 

7 M9-1 y -20 
8 M9-1 

. , ... y .· ·I . -20 . ·, 
9 M8-1 y -20 
10 

·. .M7-3· ·. y .:20·· .. • .·. 
. .. 

Member Distributed Loads (BLC 4 : P4-3A Lane Load) ,/ 
Member Label Direction Start Mannitude[k/ft d .. End Mannitude[k/ft d ... Start Locationrtt % l 

1 M8-1 y -.64 -.64 o 
~r M9.'.1 

., y 1·. ' > -.64 -.64 b . 

3 M9-2 y -.64 -.64 o 
4 M10-1 Y· -:64 · -.64 0 
5 M10-2 y -.64 -.64 0 
6 Mi0-4 

,. y··· .,.._54,. -.64' 0 ' , .. . 

7 M9-3 y -.64 -.64 0 
8 M10-3 ,. Y·· ' -.. 64' ·.· ..:.64 b 
9 M10-5 y -.64 -.64 0 
1·0 M10-6 •y .:._54 -.64 o 
11 M12-1 y -.64 -.64 0 
12 . M12~2 y --~.64 · · -.64 o. • 
13 M12-3 y -.64 -.64 0 
14 M12-4 ··.y .;._54 . : . -.64 o• . ·. . 

15 M6-4 y -.64 -.64 0 
16 M6-3 y -.64 •. 

-.. 64 0. 
17 M6-2 y -.64 -.64 0 
18 M6-1 y ..:.64· ::..64· 0 
19 M3-5 y -.64 -.64 0 
20 M3-4 y ..:~64 .:;_:54 ·. (): 

21 M3-3 y -.64 -.64 0 

Apr 26, 2010 
11:36 AM 
Checked By:( ,;r-"'11, 

Location ft% 
27.96 
23.46 

Locationrtt %1 
6.15 
49.14 
44.14 
39.14 
23.47 
18.47 
13.47 
33.44 
28.44 
23.44 
7.77 
2;77 
7.77 

Locationrft %1 
0 

····O 
42.49 
32:99 
28.49 
23.99 
14.99 
4.49· 
.49 

49.96 

End Locationrft %1 
0 
0 
0 
0 . 

0 
. ff 

0 
0 .. 

0 
0 
0 
o 
0 
0 
0 
0 
0 
0 
0 
o· 
0 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

(' ,Member Distributed Loads (BLC 4: P4-3A Lane Load) (Continued) / 
Member Label Direction Start Maanitudefk/ft d .. End Maanitudefk/ft d ... Start Locationfft %1 

22 M3-2 y · -.64 -.64 0 
23 M3-1 y -.64 -.64 0 
24 M1-3 y · .. 

-.64 . . :.._54 0 
25 M1-2 y -.64 -.64 0 
26 M1-1 y . '-.64 ' -.64 

.· 

0 . .. 

Member Distributed Loads (BLC 5 : P5-3A Lane Load) '"/ 
Member Label Direction Start Maanitudefk/ft d .. End Ma□ nitudefk/ft d ... Start Locationfft %1 

1 M7-3 y -.64 -.64 0 
2 M7-1 y -.64 -.64 0 
3 M7-2 y -.64 -.64 0 
4 M7-4 y .. 

-.64 -.64 0 
5 M8-1 y -.64 -.64 0 
6 M9-1 y ..:..64 - -.64 ·._ 0 

7 M9-2 y -.64 -.64 0 
8 -· M9-3 y i 

-.64 -.64 · 0 •. 

9 M11-1 y -.64 -.64 0 
10 .·· M11-2 y .· -.64 .. i -.64 0 
11 M11-3 y -.64 -.64 0 
12 M11~4 ·.' ·1 .y- _··.·.:.:54 -.64 0 
13 M11-5 y -.64 -.64 0 
14 M13-1 

.•.· y .''-',64 ·-.64 0 ; .. 

15 M14-1 y -.64 -.64 0 
16 --•·· M5--,1 '. y i.64 -.64- ' 0 ' 

17 M4-3 y -.64 -.64 0 
18 . ·. M4:..2 

. 

.. · . y ' -'.64. -.64' 0 · . 

19 M4-1 y -.64 -.64 0 
20 .. 

.. • M2--6 .· . ' ' y -.64· -.64 o· 
21 M2-5 y -.64 -.64 0 

. 22 M2-4 y -.64 -.64" 0 
,· .. 

23 M2-3 y -.64 -.64 0 
24 M2,..2 . . · . y -.64 -.64 0 
25 M2-1 y -.64 -.64 0 

Member Distributed Loads (BLC 6 : P6-3A Lane Load) / 
Member Label Direction Start Maanitudefk/ft d .. End Ma□ nitudefk/ft d ... Start Locationfft %1 

1 M7-3 y -.64 -.64 0 
2 M7A y .. ·. ,.._54 · ·. ;._54 0 
3 M7-2 y -.64 -.64 0 
4 M7-1 y -".64 -.64 ·, O' 
5 M6-4 y -.64 -.64 0 

·, 6 -M6-3 y . -.64 -'.64 0 
7 M6-2 y -.64 -.64 0 
8 M6-1 y ~.64 · .. -.64. 

.. 

0 
9 M3-5 y -.64 -.64 0 
10 M3A y -.64 · -.64 ·o 
11 M3-3 y -.64 -.64 0 
12 . M3'-2 ' y -.64 -.64 0 
13 M3-1 y -.64 -.64 0 
14 M1~3 y . -.64 -.64 0 
15 M1-2 y -.64 -.64 0 
16 M1-1 y -.64 -.64 0 ' .. ·. 

17 M10-1 y -.64 -.64 0 
18 M10-2 

.. y -:64 -;64 0 
19 M10-3 y -.64 -.64 0 
20 M10~4 y · '-.64" ..:._54 0 
21 M10-5 y -.64 -.64 0 

Apr26,2010 
11:36 AM 
Checked By: c_ .. StA"""· 

End Locationrft %1 
0 
0 
0 
0 
0 

End Locationfft %1 
0 
0 
0 
.o 
0 
0 
0 
o· 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ii 0 ·· .. _ i 

0 
. 0 

0 

End Locationfft %1 
0 
0 
0 
0 
0 

·. 0 " 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 26, 2010 
11:36 AM 
Checked By: L.....) ... ~\. 

Member Distributed Loads (BLC 6 : P6-3A Lane Load) (Continued) ✓ 

r-
--

Member Label Direction Start Maanitude[k/ft d,.End Ma□nitude[k/ft d ... Start Locationfft %1 
22 M10-6 y "-:64 -.64 0 
23 M12-1 y -.64 -.64 0 
24 M12-2 y '.:.:64 • ..:.64 0 
25 M12-3 y -.64 -.64 0 
26 M12:..4 ·y.• ·····0:_54· ... . • .. 

-.64 
. ·' .. 

0 

✓ Member Distributed Loads (BLC 11: P4-3A Lane Max Moment) 
Member Label Direction Start Ma□nitudefk/ft d .. End Maanitudefk/ft d ... 

1 M8-1 y -.64 -.64 
2 M9..:1 Y.· -.64 -.64 
3 M9-2 y -.64 -.64 
4 M9-3 ·v .. . -:64 -.64 
s· M6-4 y -.64 -.64 
6 M6-3 y .. --.64 -.64-. 
7 M6-2 y -.64 -.64 
8 . M6-1 y .::64 -.64 
9 M3-5 y -.64 -.64 
10 M3-4. y ·.~.64 -:54· 
11 M3-3 y -.64 -.64 
12 M3.::2 ·>y · -.64 

... 

.;:54 : 

13 M3-1 y -.64 -.64 
14 M1:..3· y . ..:.64 -.64 
15 M1-2 y -.64 -.64 

'16 . 'M1~1 y. ,· .. -.'64.· .. · .. . 
· -.64· ·• 

17 M11-1 y -.64 -.64 
18 ··-M11"'.2 . '.y .:.64 .. ;._64 
19 M11-3 y -.64 -.64 
20 M11-4 _.y. ..:.64 -.64 ••. 
21 M11-5 y -.64" -.64 
22· 

.. 

' M13~1 y -.64. -.64> 
23 M14-1 y -.64 -.64 

Moving Loads ✓ 

Start Locationrtt %1 
0 
0 
0 
O" 
0 
0 
0 
0 ·. 

0 
0 
0 
0 . 

0 
0 
0 
0 i . 

0 
o. 
0 

. 0 . 

0 
o. 
0 

End Locationfft %1 
0 

. 

0 
.. 0 

0 
.. 

0 

End Locationfft %1 
0 
0 
0 
0 
0 
0 
0 
ci 
0 

. : o. 
0 
0 
0 
0 
0 

· .. 0 .• 
0 

· ... Q 

0 
() 
0 
0 
0 

Tao Pattern lncreme ... Both Wavs 1st Joint 2nd J ... 3rd J ... 4th J ... 5th J ... 6th J ... 7th J ... 8th J ... 9th J ... 10th ... 
1 M1 HS20-44-14FT .25 Yes P1-3C P2-3A 

.2· M2 ·TANDEM : -.2s· .. ·: Yes Pf-3C, P2~3A . 

3 M3 2TRUCKSAT50FT .25 Yes P1-3C P2-3A 

4 .•.M4·. POST-TYPE3UNIT .. · 1 ·· '· Yes>·· Pi-3C- Pt-3A 

5 MS POST-TYPE3S2-4 ... 1 Yes P2-3C P1-3A 
5.< .Me: POST-TYPE3_S3U,,:- f: .. .•.· Yes· :. P2:.;3C. · pf:..3A 

7 M7 POST-SU4-TRUCK 1 Yes P2-3C P1-3A 

.. 8·' M8 POST-SUS~ TRUCK , ... ·.1 . Yes·· P2;.3C P1:..3A 

9 M9 POST-SU6-TRUCK 1 Yes P2-3C P1-3A 

10 •-.M10 POST-SU7-TRUC~ 1 Yes P2,,,3c· P1"3A ·. 

11 M11 PERMIT-STD-A-TR.. 1 Yes P2-3C P1-3A 

12 M12 . PERMIT~STD~EHR;. 1 Yes p2..:3c P1°3A 

13 M13 PERMIT-STD-C-TR ... 1 Yes P2-3C P1-3A 

14 M14 . PERMIT-P411~TRU, .. 1 
. Yes··· P2-3'c P1-3A. 

15 M15 PERMIT-P413-TRU ... 1 Yes P2-3C P1-3A 

16 M16·•· PERMIT-STD-C152B . 1 Yes P2:..3C ·Pt-3A 

17 M17 PERMIT-STD-C174B 1 Yes P2-3C P1-3A 

18 M18 •· PERMIT-ST.D"C198: .. 1 Yes· P2-3C: P1-3A ·. 

19 M19 PERMIT-STD-C214B 1 Yes P2-3C P1-3A 

20 M20 PERMIT-STD:.-C2378 .1 ·Yes p2..:3c P1~3A 
.. 

21 M21 PERMIT-STD-C256B 1 Yes P2-3C P1-3A 

22· . PERMIT~STD"C200J .. · : . .M22 ·. ·:1 Yes> p2::.:3c , P1~3A: .. ~-' .. ; · .. .· : --· ', 

RISA-30 Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147_3A_P456_GirderABeamA.r3d] Page 14 
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: LHB 
: jdf 

Apr 26, 2010 
11:36 AM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked By: (;:re,¥\,_ 

<.5lwh u 
. (- ..... M=ov:_i.:.;.n_g_L_o=a=d=s..._(=C=o=nt=in;.;.;u=e=d=}-✓ _______________________ _ 

T aa p tt a em ncreme ... B thW 0 avs s om n ... r ... t . .. t ... t . .. t ... t -·· 9t . .. 0t 1 tJ. t 2 dJ 3dJ 4hJ 5hJ 6hJ 7hJ 8hJ hJ 1 h . .. 
23 M23 PERMIT-STD-C152 ... 1 Yes P2-3C P1-3A 

24 •M24 PERMIT-STP;C174 •.. ··• 1 . Yes P2~3C , P1~3A 
.. 

" 
.. 

25 M25 PERMIT-STD-C198 ... 1 Yes P2-3C P1-3A 

26 'M26 PERMIT-:STO-G214 ... . 1 : Yes· .. · P2-3C. P:1f3A ... 

27 M27 PERMIT-STD-C237 .. 1 Yes P2-3C P1-3A 

28, M28 PERMIT-STD-C256 ... 1 Yes P2-3C · P1-'3A 

Moving Load Patterns ✓ 
Pattern Label Load Direction Distance 

(k) (ft) 
HS20-44-14FT -8 

I 
V 0 

-32··· .v · 14 
-32 V 14 

I. 
TANDEM -25 . • __ -I:. y 0 

I --..:2s. .y 4. 

I 2TRUCKSAT50FT -8 y 0 
I .. .. . _·. -c32 ,y 14 •. · .. 

-32 y 14 
•- •~8,._• . ·y •·· .. so: 
-32 y 14 

I ·-:-32<.·, y._.·.· 14· . 

r:~I POST-TYPE3UNIT 

I 
-14 

I 
y 

I 
0 

I 
.· - ;;:17.···· y 12 

-~✓- -17 y 4 

I POST-TYPE3S2-40UNIT -12 y 0 
I 

.. 

'-17 ·. y 15 ._· .. .. ··"-'. .. 

-17 y 4 
I •· : c.17,: .. y .. 28· . 

-17 y 4 

I POST-TYPE3S3UNIT -9 y 0 
I --:-16> .Y 10 _ 

-16 y 4 
I •. : .. .. • ·.:.13>·. ·:: . y 25 .-. ·. ·. 

-13 y 4 
I .:13_ ·y 4 .. 

~ .. 

POST-SU4-TRUCK 

I 
-12 

I 
y 

.·•·• I 

0 

I 
.-8 y· •.. .10 
-17 y 4 
-17. y .. 

4 

I POST-SUS-TRUCK -12 y 0 
I ·. · ... -8 y 10 

-8 y 4 
I. . .;.17 .. y .··• • . 

4 
-17 y 4 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 15 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads · 

r( Moving Load Patterns :_;,? 
Pattern Label Load Direction Distance 

(kl (ft) 

I POST-SU6-TRUCK -11.5 y 0 
I .· .. . ··. '._;8: y. ; 10 

-8 y 4 
I .· "."17 y· . 4 

-17 y 4 
1· .-8 ... y 4 

I POST-SU7-TRUCK -11.5 y 0 
I :..s ·. y 10 

-8 y 4 
I .;17 y 4 

-17 y 4 
I .:8·· . y 4 

-8 y 4 

I PERMIT-STD-A-TRUCK -8 y 0 
I .. . .. 

-16'· . . y . : .12 . 

-16 y 4 
I "."16 y· ... 4: . 

-16 y 18 
I .: -16 .:. < ·; ; ; .y ·. 4 

-16 y 4 

I PERMIT-STD-8-TRUCK -16 Y 0 
10. · 
4 

,c -20 Y 23 
'-20'• > < · .; y• ' 
-20 Y 4 

I PERMIT-STD-C-TRUCK -15 y 0 

-18 y 4 

-18 y 4 
I 23 .. · 

-18 y 4 
I . · .. y 

-18 y 4 

I PERMIT-P411-TRUCK -15 y 0 
I :,192: ·•-;,,- ··y .. 10 

-19.2 y 4 
I ~19,2 i. y 4 

-19.2 y 12 
I -19.2 y .4 

-19.2 y 35 
I :.19;2 y . 4. 

; 
.. 

-19.2 y 12 
I ··~19.2 Y•··. . 4. 

-19.2 y 4 

Apr26,2010 
11:36 AM 
Checked By: /' :r vv\. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Moving Load Patterns ✓ 
Pattern Label 

I PERMIT-P413-TRUCK 
I 

I . 

I 

I 

I 

I "".. 

I PERMIT-STD-C152B 
I 

I 

I . 

I 

I PERMIT-STD-C1748 
I . 

. ·.· 

I 

I 

I 

I PERMIT-STD-C198 23 
I . 

I · ... 

I 

I 

I PERMIT-STD-C214B 
I 

I 

I 

I 

I 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Load Direction Distance 
(k) /ft) 

-15 y 0 
-:-20 y 10 
-20 y 4 
-20. y 4 
-20 y 20 
-20 

.·. y 4 
-20 y 4 
-20 y 35 
-20 y 4 
-20 y 4 
-20 y 20 
-20 y 4 
-20 y 4 

-16 y 0 
-21.4 y 9.5 
-21.4 y 4 
-21.4 y 4 
-18 y 23,5 
-18 y 4 
-18 y 4 
-18 y ·• .. 4 

-14 y 0 
.;20 .· .. · y ,•·: 1t ·. 

-20 y 4.5 
-20 . y . .•·:. 7.75 
-20 y 4.5 
-20 ·. 

.. y 22 . 

-20 y 4.5 
-20 

.. · . y 7,75 · · .. . 

-20 y 4.5 

-14 y 0 
-'23 y 11. 
-23 y 4.5 
-23 .·· y .13_5 
-23 y 4.5 
-23 y .. ·.·· 26 ··. 

-23 y 4.5 
-23 y 13:5 ·. 
-23 y 4.5 

-14 y 0 
-20 y 11 . 
-20 y 4.5 
-20 y . 12.67 
-20 y 4.5 
-20 y 4.5 
-20 y 29 
-20 y 4.5·. 
-20 y 4.5 
-20 y ·. 12.67 
-20 y 4.5 

. 

Apr26,2010 
11:36AM 
Checked By: C:t'l,"\ 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

( Moving Load Patterns \/ 
Pattern Label 

I PERMIT-STD-C237B 
I 

I . 

I 

I 

I 

I 

I PERMIT-STD-C256B 
I 

I 

I 

I 

I. 

PERMIT-STD-C200J 

I . 

I 

I 

PERMIT-STD-C152B-LONC: 
I .,. 

I 

I 

I 

PERMIT-STD-C 17 4B-LONG 
I . 

I .. -· 

(( I 
.,. 

I 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Load Direction Distance 
(kl (ft) 

-13 y 0 
-18.7 .. y 11 
-18.7 y 4.5 

.. -18.7 .• · . ·' . 
y 4.5 .. 

-18.7 y 14 
-· -·18.7 y .. 

4.5 
-18.7 y 4.5 
-18.7 . y. 33.5 
-18.7 y 4.5 
-18;1· y 4.5 
-18.7 y 14 
-18.7 .. y 4.5 
-18.7 y 4.5 

-16 y 0 
-20 ·. y .· 11 
-20 y 5 
-20 y .5 
-20 y 15.67 

.· •-20:., y 5 
-20 y 5 

•. -20 .. y 36 
-20 y 5 

.·_· .. ;.20iC :Yi 5 
-20 y 15.67 

' ;.20·' .· ,, ··y. . 5 
-20 y 5 

-20 y 0 
y .. 13.5 

-20 y 12 
10~5 

-20 y 9 
,· y 

-20 y 4.5 

-20 y 11.5 
13 

-16 y 0 
. -21A y .. ' 

9_5·: 
-21.4 y 4 
~21k y · .. 4 
-18 y 33.5 
-18 

. ·. y 4 
-18 y 4 

- .:18 .y 4 

-14 y 0 
-20 y 11 
-20 y 4.5 

' -20 :Y . 7.75 · 
-20 y 4.5 
;:20 •.. y ,32' 
-20 y 4.5 
-20 y 7.75 
-20 y 4.5 

' 

. 

Apr26,2010 
11:36 AM 
Checked By: ( ·-rt-I.\ 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Moving Load Patterns ✓ 
Pattern Label Load 

(kl 
RERMIT-STD-C198 23-LONG -14 
I -23. 

-23 
I ---23 

-23 
I - -_ 

--23 
-23 

I -23 
-23 

PERMIT-STD-C214B-LONC: -14 
I - '."20 

-20 
I -20 

-20 
I -20 

-20 
I -20 

-20 
I -20 

-20 

PERMIT-STD-C237B-LONC: -13 
I -18.7-_ 

-18.7 
! -18.7 

-18.7 
I -_ "18.7 

-18.7 
I -18.7 

-18.7 
I -18.7 

-18.7 
I -18.7 -

-18.7 

PERMIT-STD-C256B-LONC: -16 
I - -___ -· -20 

-20 
I - -20 

-20 
I -20 

-20 
I -20 

-20 
I -20 

-20 
I -20 

-20 

Basic Load Cases / 
BLC Descrintion Catenorv 

1 P4-3A Reaction lnflue .. None 
I 2 P5-3A Reaction lnflue .. None 
I 3 P6-3A Reaction lnflue., None 

--_ 

-

-_ 

-

X Gravitv 

Direction Distance 
/ft) 

y 0 
y 11 
y 4.5 
y - 13.5 . 
y 4.5 
Y< 36 
y 4.5 
y 13.5 
y 4.5 

y 0 
y 11 
y 4.5 

-Y 12.67 
y 4.5 
y 4.5 
y 39 
y 4.5 
y 4.5 
y 12.67 
y 4.5 

y 0 
y- -•-11 
y 4.5 

---_ Y- 4.5 
y 14 
y 

- 4_5--
y 4.5 
y 48.5 
y 4.5 
y - -_ 4.5 
y 14 
y - 4.5 
y 4.5 

y 0 
-

-y 11 
y 5 
y -- 5 
y 15.67 
y ---- 5 
y 5 
y 51 
y 5 
y 5 
y 15.67 
y 5 
y 5 

Y Gravitv Z Gravitv Joint 
1 
1 
1 

. 
_-

-_ 

-

Point 

Apr26,2010 
11:36 AM 
Checked By: (_ J !.,."\ 

Distributed Area /Me ... Surface / ... 

--

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 19 

Ir-foO 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 26, 2010 
11:36 AM 
Checked By: C,,,...~ ... \. 

B.asic Load Cases (Continued) 
BLC Descrintion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area !Me ... Surface/ ... 

4 · P4-3A Ume Load None 26 
5 P5-3A Lane Load None 25 
6 ; P6~3ALane Load · None .26 
7 P4-3A 2 Truck at 50 ft None 6 
8 :. ... _ HodzOiltaF Load < None. 2 

,' .-
' ' 

9 P4-3A Truck Max Re ... None 3 
· 10 P4-3ATruck Max Mo ... Nohe 3 
11 P4-3A Lane Max Mo ... None 23 
12 P4-3A Type 3 Reac · None 3 
13 P4-3A Type 3S2-40 R ... None 5 
f4· P4-3AType 3S3 Reac ·None' .6. 
15 P4-3A SU4 Reac None 
16 P4-3A SU5 Reac Nohe ,. 

17 P4-3A SU6 Reac None 
18' . P4-3ASU7 Reac None i 7 
19 P4-3A Std A Reac None 7 
20 P4-3AStd B Reac ·None 7 
21 P4-3A Std C Reac None 9 
22 P4~3A P411 Reac None· ·. 11. · 
23 P4-3A P413 Reac None 13 
.24 · .. · P4-3.A. C152b Reac ··None. ,. 

: . . · .. 8 ... . · . 

25 P4-3AC174b Reac None 9 
26· P4~3A C198. 23 ,REiac .. None. . 9 
27 P4-3A C214b Reac None 11 
28. ',.·. p4,;,3AC2~7bReac· 

·' · None··· .·•.··. '• 

13 . .·,.' ,' 
"·: '• .· . "· .. 

.,, 29 P4-3A C256b Reac None 13 
;; .30'. p4,.;3:A C200il~eac . None.· " ,.··,10·'' ·i:'·· -", . . ·_: .. 

· ... . 
" >"'- 31 P4-3A Tvoe 3 Tor None 3 

·32·' P4-3AJ'ype 3S2-40;T:. •··None 5· ··. 
33 P4-3A Type 3S3 Tor None 6 

.34,, · : .. p4:.:3A$U4Tor ,· 
. 

None• 
35 P4-3A SU5 Tor None 

, .. 36 · P4,.3A.SH6 Tor · . 
. Notief . . 

37 P4-3A SU7 Tor None 7 
· .. 38: P4"'3A Std ATor · None•.· . .,,. .. . ·,•;.•·. 7,_· :·" .• ,! .. •··· 

,, .,: " 

39 P4-3A Std B Tor None 7 
40 P4-3A Std C Tor None· .. - 9 

,.· ·. 
-. 

41 P4-3A P411 Tor None 11 
·42 P4-3A P413Tor· Ndne· 13 . 

. . 
. 

43 P4-3A C152b Tor None 8 
·44, p4 .. 3A C174bTor N·one··· ·.'- .9 
45 P4-3AC198 23 Tor None 9 

.·46 P4-3A C124b.Tor 1 -Nohe' " 11- ·. . 

47 P4-3A C237b Tor None. 13 
48 . P4,-3AC256b Tor ·Nb'ne· :· 13 
49 P4-3A C200i Tor None 10 

Load Combinations / 
Descriotion Sol. .PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

1 P4-3A Influence 1 1 
·2· P5,-3A Influence 2 1 

,,., 
3 P6-3A Influence 3 1 
4 P4{ane Load·. 4 " 1 
5 PS Lane Load 5 1 
6 P6 Lane Load 6 ·1 

,., 
·" 

7 Movina Truck M1 1 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr26,2010 
11:36 AM 
Checked By: (;::rL--v'I... 

Load Combinations (Continued) ✓ 
~ I & h ,:,). 

D escnntIon 0 ... ... . .. acor S I PD SR BLCF t BLCF actor BLCF actor BLCF actor BLC Factor BLC Factor BLC Factor BLC Factor 
8. · Movlna Tandem 

. 1.·.·•- . 
._- ... M2 1-

9 Movina 2 Truck at 50ft M3 1 
10 p4: 2 Truck af 50 ft; ·7•· 1 
11 Horizontal Load 8 1 

-12 •- __ P4 Ma.~TnJck Re'action -. - " ·•'-,-.·. ··•--·g· 1· "· . ,-

13 P4 Max Truck Moment 10 1 
14 P4 Max Lane Moment 11 1 
15 POST-TYPE3UNIT M4 1 
16 POST-TYPE3S2-40UNIT MS 1 
17 POST-TYPE3S3UNIT M6 1 

-18 POST-SU4~TRUCK M7 1 . ---~-

19 POST-SUS-TRUCK M8 1 
20 POST::Sll6-'TRUCK M9 1 
21 POST-SU7-TRUCK M10 1 
22. PERMIT-STD-A-TRUCK - M11 1 .- .. 

', 

23 PERMIT-STD-B-TRUCK M12 1 
•24: PERMIT~STo-c::.TRUCK .. M13 1 -· 

25 PERMIT-P411-TRUCK M14 1 
26 .- PERMlT,PM3~TRUCK . .· .-

M1s t . · .. -

27 PERMIT-STD-C152B M16 1 
28 PER.MIT~STD-C174B M17 /1: -_. 

29 PERMIT-STD-C198 23 M18 1 
·30, PERMIT-STD-C214B · M19 ._ 1 ·-
31 PERMIT-STD-C237B M20 1 
32. PERMJT.:,STb..'.C256B ..- · . M21 -1' " . < 

·.• -.-, 

r~ 33 PERMIT-STD-C200J M22 1 
34- .. • p4;;3J\'.Tvoe 3 Reac Yes.-- · ... ; _.- ~ 12 •F-

·. . 
.- .. 

/ 

35 P4-3A Type 3S2-40 Reac Yes 13 1 
36. P4-3A-l\ioe3S3 Reac Yes. ·_-., 14 . ti . 

. ·. ,. 
.. ·. ,,-• . . 

37 P4-3A SU4 Reac Yes 15 1 
38 '•- p4.:,3AsU5ReaC '. Yes1' 16 

-. 1-: . .-
39 P4-3A SU6 Reac Yes 17 1 

. 40. ; P4..'.3ASU7Reac· .. Yes-• 18• :·:1•· , . 
',• .. 

41 P4-3A Std A Reac Yes 19 1 
A2' _•---• p4::.3fl{'Std BReac( Yes . 20 _·'•-1- .• .- . '. -· 
43 P4-3A Std C Reac Yes 21 1 

.·44. ·- •, p4:..3A P4f1 Read < Yes . • 22 ·· t' .. . 

45 P4-3A P413 Reac Yes 23 1 
A6- · P4..'.3AC152b Reac Yes 24 ; 1 : .. 

'. . 

47 P4-3A C174b Reac Yes 25 1 
48 p4.:3Ac198 :: 23 R.eac Yes 26 f .L ·' 

49 P4-3A C214b Reac Yes 27 1 
50 · P4'-3A'C237b Reac Yes 28 1, . 

51 P4-3A C256b Reac Yes 29 1 
52. p4:.:3gc2ooi Reac . Yes 30 . 1: .. 

53 P4-3A Tvoe 3 Tor Yes 31 1 
54 P4-3AType :3S2-40Tor Yes 32 1 . " 

55 P4-3A Tvoe 3S3 Tor Yes 33 1 
56 P4~3A s·u4Tor Yes· 34 1 .- . ·.-

57 P4-3A SUS Tor Yes 35 1 
58 · p,if'3A SUS Tot Yes· 36 ··1.-; 
59 P4-3A SU7 Tor Yes 37 1 
-eo p4.:.3Astd AT6r Yes 

,·. 38' 1· •,' 

( 
- 61 P4-3A Std B Tor Yes 39 1 

62 p4..'.3Astd CTor Yes· 40 1 
i 63 P4-3A P411 Tor Yes 41 1 

64 p4;..;3A P413 Tor Yes 
'• 42 1 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr26,2010 
11:36 AM 
Checked By:~t-1, 

· ( Load Combinations (Continued) ·✓ 
Descriotion So ... PD ... SR BLCF ... actor BLCF actor BLCF actor BLCF actor BLCF actor B LC Factor B C Factor B C Factor L L 

65 P4-3A C152b Tor Yes 43 1 
66 P4-3AC174bTor : Yes. 

., 

44 ·.·• 1 
. .. 

67 P4-3A C198 23 Tor Yes 45 1 
·.·.68 • P4::C.3AC124bTor- Yes 46 1 

69 P4-3A C237b Tor Yes 47 1 
?ff. ·p4,.3A C256b Tor. Yes 48 1 .. 

71 P4-3A C200i Tor Yes 49 1 
72 PERMIT-STD-C152B-LO ... . M23 1 . 

73 PERMIT-STD-C174B-LO ... M24 1 
74 PERMIT-STD-C198 23-L.. M25 1 

. 

75 PERMIT-STD-C214B-LO ... M26 1 
76 PERMIT-STD-C237B-LO .. , M27 1 
77 PERMIT-STD-C256B-LO ... M28 1 
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Ul 
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W d \ no-\- c_ o-., \--ro \ 
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~ 

Loads: BLC 1B, P4-3A SU7 Reac 

r-j. LHB. 
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-17k_-17k_ 
-14k 

9 . 9 " l ii •I~ I I . -~ . €9 . E 

w$-1 
w$-1 ~ 

w$-1 

1<;: .. "'-' 

~/11 t~ 
--,:,r-,,-

~ti, 

(J ,l 

loads: BLC 31, P4-3A Type 3 Tor 
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-16k-1Gk 

c:-, L~ 

-Bi .... -

1TTl 
. a:::,, 1.--:::, [~· 

l..::'j':1 '(J7 -~ q_.1 & v 

~ 
~ 

* 
~ 

(A <__, 
·1 0 
~ (,1 
. ,:-
---~ < --· . .,,,..~ 
Q 

Loads: BLC 33, P4-3A Type 3S3 Tor 

N ILHB 
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( plq U1..., hcld.iu- or,\y) 

I.~ Q .tn- C':\ _C. 
'--V \:.)'./ 'W \:f-/ ~ \_j 

flA$-J 
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L~ 

\..:'.V 

~ 

Loads: BLC 35, P4~3A SUS Tor 
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[J_x 

c::, L~ 

\:.j7 <P 

flA$--j 
~ 

Loads: BLC 36, P4-3A SU6 Tor 

LHB 

J ljdf 
~ f-----0-9-01_4_7 ------------< 
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•17k-17k 

-11.51 -Bk -Bk -Bk -Bk 

,--.... ,,.--..,, l l ~ ,,,1 l ~ ,,.--..,, a::, r---, 
\_:,, "=v ·s;w \_:,, '-l7 v 

~H 
t-1,,~ *1 

t-1,,~ 

<::_. 

;1 
-11<• ... --
{)( 

Loads: BLC 37, P4·3A SU7 Tor 
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t:Lx 

-16k-16k-16k -16k-16k-16k 

0 c:, ··1 ....... ... ...... /L 

\:.V \J7 '":£) 

fJA$--i 
M/4H ~ 

Loads: BLC 3B, P4-3A Std A Tor 
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\:.p 

~ 
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~ 1~8 I I 
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Loads: BLC 39, P4-3A Std B Tor 

-20k,-20k-20k 
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~ 
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.. e, . G 
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__ .;.. 0 
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·--..,,..,. ,..,> 
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Loads: BLC 40, P4-3A Std C Tor 
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Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

.. Er .. · · EB · E 

~ 

Apr 19, 2010 at 11:11 AM 

090147 _3A_P456_GirderABeamA.r3d 

'-­
V'J r 
-- l-i 
S1 1: 
0 



7 
I 

0 -

-, 
,,-~, . ' . '."-'-'"'\ 

' ,· ;!}1--------------------------------- ~! -----

fix 

-19.2ll9.~ll9.2k -19.~lt9.2k 

6,· . *** U~ .. 

,lA$-l 
~ 

Loads: BLC 41, P4-3AP411 Tor 

LHB 

jdf 

090147 

•· 

-10.:;nt.e.2~ -1e.21t.9.2~e.2~ 
-1sk 

** 
Hi .Lil ___ 

~ 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

. . Er) .. .. EB . € 

~ 

Apr 19, 2010 at 11 :11 AM 

090147 _3A_P456_GirderABeamA.r3d 

'-­(,\8 
ti~ 
i.;:., 



-~·-. 

~ 

t:Lx 

-20k-20k-20k -20k-20k-20k -20k-20k-20k 

_a_ ........ ...... C\ ....... 
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W$-l 
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... ...... -11 ~ 
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·sw '-.:.T./ 
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W$-l 
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'J 
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;:... ..-> 
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&.xJ 

c::, 
\:.'f./ 

~ 

\~ Loads: BLC 43, P4-3A C152b Tor 
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~ 
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Er . . J ,.U U U ll~ ___ . -~ .. ci- 6 . . t:r::l . 

fl.A$-I 
~ ~ 

fl.A$-I 

i !~ ... ,_, 
i-,1• ~~ rl• 
- .. .- 7-~-f; 

ti~~ __ );~ 

' ~ 

~ Loads: BLC 44, P4-3A C174b Tor 
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-14k 
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\~ Loads: BLC45, P4-3AC198 23Tor 
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-20k-20k -20k -20k -20k 

,:,;:. ... ,,._. 
~ '--k 
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~ 

l 7 Load,: BLC 46, P4-3A C124b Toe 

l LHB 

~ ._jd_f __________ ______, 

~ 090147 
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fix 

-18.7'<18.71<18.7k -18.7~8.7-k18.7k 

Q ..... ••• Q 
,.:_'f../ '17 

~ 
~ 

-i Loads; BLC 47, P4-3A C237b Tor 

LHB --., 

Q ljdf I 
~ 090147 
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T\~------------------------------
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Joint Reactions (By Combination) 
LC Joint Label X rkl Y rkl Z[kl 

1 4 H1 0 19.811 0 

3 4 P2-3C 0 31.954 

5 4 P7-3A 0 18.944 0 
·• 6 •·· ·• 4 . P6--3k.fTG·.. O. ·• . 30.545 · 

7 4 P5-3A-FTG 0 21.006 0 

9 4 P4-3A 0 50. 739 " 0 
10 . 4. P3-3A-FTG ... · · O 17.31 · . 0 
11 4 P2-3A O 18.753 0 

·. 12 ·. 4. . · Pt~3A ·. O· . 15.493 
13 4 H5 O O 0 

15 4 COG (ft): X: 379. 79 Y: 0 Z:O 
0 ·: 

17 5 P3-3C 0 29.648 

19 5 P1-3C O 21.997 

21 5 P6-3A-FTG 0 25.89 0 

23 5 P4-3A-FTG O O 0 

29 5 Totals: 0 281.754 0 

31 6 H1 O 19.807 0 

33 6 P2-3C O 31.874 O 

35 6 P7-3A O 15.814 0 

37 6 P5-3A-FTG O 19.112 0 

39 6 P4-3A O 23.761 0 
40' ·.. 6 P3-,3A-FTG • 0 > · 20:.197 0 
41 6 P2-3A O 18.142 0 

43 6 H5 0 0 0 

45 6 COG (ft): X: 367.586 Y: 0 Z: 0 

Mar 9, 2010 
11:04 AM 
Checked By:~ 

MX [k-ftl MY [k-ftl MZ rk-ftl 
0 0 0 

0 
0 0 0 

0 0 0 

0 0 0 

0 0 -7.435 v,,. 

0 0 0 
0 

0 0 0 
. .: .. · :: .. 

0 0 

0 0 

0 0 0 

0 0 0 

0 0 

0 0 0 

0 0 0 

0 

0 0 

0 0 0 . ·. o··. 
0 0 74.559 
0 
0 0 

0 0 

RISA-3O Version 8.1. 1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 16 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint X fkl 

1 H1 max 0 
2 .. min 0. 
3 P3-3C max 0 

24: . . · ·min 0 - . I-·-

5 P2-3C max 0 
.6 . -

. 'ini11 · I·. 0 
7 P1-3C max 0 
8 min o<.-·· 
9 P7-3A max 0 
10 

.. 

min 
·. O·.• .. . · 

11 P6-3A-FTG max 0 
12 - .-,.• 

... 
rnin o< 

13 P5-3A-FTG max 0 
14 < rnin .· . 0 
15 P4-3A-FTG max 0 
16····•. ·. min I 0 ·•· .. .< 

17 P4-3A max 0 
. 

18·. min O•.,. -

19 P3-3A-FTG max 0 
20 

. ·.·, , •rnin, 0 .·.• ·•' ' - , 
21 P2-3A max 0 
22 . ·· .. ,,.·- frlin ·:. 0 

- . 

23 P1-3A max 0 
-•··24 ::-: ·- min Q·i 

- 25 H5 max 0 
26 

.. . -. 
min . ·,_ 0 

-. 

27 Totals: max 0 
28 .·.·.··min. ·- 0 --

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Y rkl LC Z fkl LC MX fk-ftl 
7 .026 7 0 7 0 
T ... :..275 ·7. 0 T 0 
7 1.392 7 0 7 0 

. 7 ii <t3 i 7 0 .. ·7 0 
7 .509 7 0 7 0 

- ·. 7 · -5A58 7 0 7 .· 0 
7 66.843 7 0 7 0 
7 

.. 

·'/885 7 0 7 0 
7 71.5 7 0 7 0 

< ·7· , ;:.5,359 7 o··.· 7 0 
7 70.612, V7 0 7 0 .·_. 1··. 

-8289 ,7- -.. ··.O 
. · . 

7 0 
7 71.335 \ 7 0 7 0 

·7:'_. 1 :..E>.174 7 0 7 0 
. 

7 0 7 0 7 0 
- ·7 .. '()_ ]. 0 

-
7 0 

7 69.684 '-"7 0 7 0 
T - ~6,968 7 . 0 T 0 
7 68.829 7 0 7 0 
7 ~6.0.18 '7 0 7 - ···o .. -

7 66.023 7 0 7 0 
.··.·.7 .. -:. -6'.434.• T ·'· .o 7 > 0 

7 1.141 7 0 7 0 
1·•- 7 <~5.551-•-: 7 .o .. 

7 · .. · ff •· ·-· 

7 0 7 0 7 0 
-·:_ 7 .. ·•, .. ·.-_· •O-··< -·T ···•· -•. O< ··T 

. .. 
0 

7 72 7 0 7 
i\ 7 ·- s-· . ·: 

7 - .. 0 ·.•.·· 7 --

LC MY fk-ftl 
7 0 
T . 0 
7 0 
7 0 

._ 
, 

7 0 
7 0 ··• 
7 0 
7 0 I , . .. 

7 0 
7 .. ·o·· 
7 0 
7 -·o , 
7 0 
7 0 
7 0 
7 0 
7 0 
7·· ... ·.·o 
7 0 
7 Q> 
7 0 
7.· 0 ,. 
7 0 
•7 ,o 
7 0 
7 . o· 

Mar 9, 2010 
10:56 AM 
Checked By: (.,:::s-1,-c,\ 

LC MZ fk-ftl LC 
7 0 7 
7 0 ·. 7 
7 0 7 
T .i, 0 

. -·r ·. 

7 0 7 
7 ·.· 0 7 
7 0 7 
7 0 

· . 7·_ ··.· , 

7 0 7 
7 

.. o· -. 7 
7 0 7 
7 1- 0 .. -· 7 
7 0 7 
7 o·-·. 7 
7 0 7 
7 - .-.o, 7 
7 167.208 7 
7 t :tf7d~ss 1''1 r-r 
7 0 7 
1 .····. 0 7 
7 0 7 
7 

··-·· .... Q 
. - 7 

7 0 7 
7 ·0, _7 
7 0 7 
7 0 . 7 .. -

- .-
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Mar 9, 2010 
11:00 AM 
Checked By:~A. 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 8 .019 8 O 8 O 8 O 8 O 8 

3 P3-3C max O 8 1.037 8 O 8 O 8 O 8 O 8 

5 P2-3C max o 8 .37 4 8 O 8 O 8 O 8 O 8 

7 P1-3C max O 8 49.596 8 O 8 O 8 O 8 O 8 

9 P7 -3A max O 8 54. 136 8 O 8 O 8 O 8 O 8 

11 P6-3A-FTG max O 8 49.965 ,vs O 8 0 8 0 8 0 8 

13 P5-3A-FTG max O 8 53.982 ✓s O 8 0 8 0 8 0 8 

15 P4-3A-FTG max O 8 0 8 0 8 0 8 0 8 0 8 

17 P4-3A max O 8 49.967 -.ll'a o 8 o 8 o 8 126.305 a 

19 P3-3A-FTG max O 8 49.871 8 0 8 0 8 0 8 0 8 

21 P2-3A max o 8 49.779 8 O 8 O 8 O 8 O 8 

23 P1-3A max O 8 .864 8 0 8 0 8 0 8 0 8 

·_,r·:!•1--=~=~'-._+--,-~H~s=,-____ ~,~,*-}~-'-;ca=ih-'-+:.,--,<..,...,~-:,--';,g'-:--c-,\·--_..:+_-,-<-i,-.. - ➔:,....,,._·_·:·-,,,_::->~ga.,.,_.---,, __ .,..--;-, •. ,~gs---/;,---, ___ ~g'-. ...,...,,--+-,'--:--t--___ --,g-._---1~~~;--+, .. ,....,.·...,,..··-:--,:g--,-.:~+_.:-c":...,,.:.:-t:-. ,-,-,--~g--,,---t-__ ~~---1-'·.: 

27 Totals: max O 8 50 8 0 8 
· ... 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Envelope Joint Reactions 
Joint X fkl LC Y fkl LC Z [kl LC MX fk-ftl 

1 H1 max 0 9 .019 9 0 9 0 
2 inih 
3 P3-3C max 0 9 1.392 9 0 9 0 

.. min 
5 P2-3C max 0 9 .375 9 0 9 0 

.. •'' -mm 
7 P1-3C max 0 9 66.843 9 0 9 0 

9 P7-3A max O 9 80.846 9 0 9 0 

11 P6-3A-FTG max O 9 97.984 ,, 9 0 9 0 

13 P5-3A-FTG max O 9 81.087 ,V9 0 9 0 

15 P4-3A-FTG max O 9 0 9 0 9 0 

17 P4-3A max O 9 74.456 ,r9 O 9 o 

19 P3-3A-FTG max O 9 69.584 9 0 9 0 

21 P2-3A max O 9 66.023 9 0 9 0 

23 P1-3A max O 9 .927 9 O 9 O 

,. r; :<~~. H~> :f: .. g_ i.y -. g:·f•"/ ~,. -•·-- g>. ~, . .: g_. 
27 Tota rs: max O 9 144 9 O 9 

.( 

LC 
9 

9 

9 
9 
9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Mar 9, 2010 
11 :01 AM 
Checked By:~IAA. 

C/&:>I !O 

MY fk-ftl LC MZ fk-ftl LC 
0 9 0 9 

0 9 0 9 

0 9 0 9 
0 9 0 • 9 · 
0 9 0 9 
0 9 0 •9 
0 9 0 9 

0 9 0 9 

0 9 0 9 
9 -0 ... 9 

0 9 0 9 

9 136.97 9 

0 9 0 9 

0 9 0 9 

0 9 0 9 

0 9 0 9 
0 
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21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Joint Reactions (By Item) 
LC Joint Label 

1 11 H1 
2 11 P3-3C 
3 11 P2-3C 

.. 

4 11 P1-3C .. 

5 11 P7-3A 
6 11 P6-3A-FTG 
7 11 ·P5-3A-FTG 
8 11 P4-3A-FTG 
9 11 P4-3A 
10 11 P3-3A-FTG 
11 11 P2-3A 
12 11 P1~3A 
13 11 HS 
14 11 Totals: 
15 11 COG (ft): 

·. 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Xfkl Yfkl Zfkl 
0 0 0 
0 ·O 0 
0 0 0 
0 I· 0 0. 
0 0 0 

. .,.407 0 0 
-.593 0 0 

0 0 0 
-.624 0 0 
-,376 0 0 

0 0 0 
0 0 0 
0 0 0 

. -2 0 0 
NC NC NC 

MX fk-ftl 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

May 21, 2010 
1:09 PM 
Checked By:c_;::s VA 

c,h~c,\C.-'<.o oV= 

~~Ji4jJC> +-ur-<3t:i.~--c) 

MY fk-ftl MZ fk-ftl 
0 0 
0 0 
0 0 
0 0 
0 0 
0 13.914 
0 18.044 
0 0 
0 0 
0 11.678 · 
0 0 
0 0 
0 0 

·. 

RISA-3D Version 8, 1.3 [Q:\,.\.,.\,.,\,,.\.,,\,.,\69801_3A_P4\090147 _3A_P456_GirderABeamAr3d] · Page 2 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Joint Reactions (By Item) 
LC Joint Label 

1 11 H1 
2 11 P3~3C 
3 11 P2-3C 
4 11 P1-3C 
5 11 P7-3A 
6 11 . P6~3A-FTG·· 
7 11 P5-3A-FTG 
8 11 P4-3A.:FTG 
9 11 P4-3A 
10 11 . P3~3A-FTG 
11 11 P2-3A 
12 11 P1.,-3A 
13 11 HS 
14 11 · Totals: 
15 11 COG (ft): 

Pier4,5,6-3A, Girder A and Beam A, Live Loads 

X rkl Y rkl Zrkl 
0 0 0 
0 0. 0 
0 0 0 
0 0 

. ·. 

0 
0 0 0 

-.377 0 0 
-.623 0 0 

0 0 0 
-.624 0 0 
-.376 0 0 

0 0 0 
0 0 0 
0 0 0 
-2 0 0 
NC NC NC 

MX fk-ftl 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

May 21, 2010 
1:09 PM 
Checked By: c..Jtr\ 

ivdhec\ c h.HL sJtt)10 
('e. .. .(,, \-B-z.-K. ~ll 4 /t Q 

MY rk-ftl MZ rk-ftl 
0 0 
0 

.· 

0 
0 0 
0 0 
0 0 
0 12.901 
0 18.945 
0 0 
0 0 
0 11,678 
0 0 
0 0 
0 0 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA:r3d] Page 1 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Mar 9, 2010 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 
10:57 AM / 
Checked By: ,,,,:,__~:;· ,,h, 

\--tor~=l:o(\+--Q \ Lood ..C'O('""· s~nared 6r0-k~0~ r-=o(lQ..$ 

Joint Reactions (By Combination) 
LC Joint Label X [kl Yfkl Z fkl MX fk-ftl MY fk-ftl MZ [k-ftl 

1 11 H1 0 0 0 0 0 0 
2 11 

. . .. 

P3-3C 0 .•. o.· 0 0 0 
. . 

0 .. ,. . .·· 

3 11 P2-3C 0 0 0 0 0 0 
4i . 11 ·.< P1-'3C·/ ... · •·· ·,. >0 ·,.:· .... 0 . 0 . . 0 

. 
0 0 •., · .. '. 

5 11 P7-3A 0 0 0 0 0 0 
6 · 11. ~···· P6~3A:EtG•"t' , • t _;347;,f 0 .. · 0 0 .. 0 11.87 
7 11 P5-3A-FTG -.653 0 0 0 0 19.862 
8 11 'P4-3A-FTG o .. · .. 0 ·.· 0 . . 0 .ff 0 
9 11 P4-3A -.624 0 0 0 0 0 
10 •. 11 

., 

P3-3A~ETG•· ' '-.:376 o.·. 0 
:· 

0 .• 0 11.678 . .... 

11 11 P2-3A 0 0 0 0 0 0 
12 11 P1..:3A · ... ····.· 0 0 

.. 
0 

· .. · . 
0 0 0 •,·.·. , .. .. : . 

13 11 H5 0 0 0 0 0 0 
14 11 Totals:· .•. ··. -2 0 0 >. ··. 

. . •· . .. 

15 11 COG (ft): NC NC NC 

RISA-3D Version 8.1.1 (Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 13 
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Company 
Designer 
Job Number 

LC 
1 12 
2 12 
3 12 

1·4- 12 
5 12 
6 12 
7 12 

·8 12 
9 12 
10 12 
11 12 
12 12 
13 12 
14 12 
15 12 

' . 

LHB 
jdf 
090147 

Joint Label 
H1 

P3-3C ·_ 
P2-3C 
Pf-3C 
P7-3A 

· P6-3A-FTG 
P5-3A-FTG 
P4-3A-FTG 

P4-3A 
P3~3A::.FTG 

P2-3A 
P1-3A 

HS 
. Totals: 
COG (ft): 

'SA-3D Version 8.1.1 

Pier 4,5,6-3A, Girder A and Beam A, live Loads 

X rkl Y [kl ZJkl MX fk-ftl MY fk-ftl MZ [k-ftl 
0 0 0 0 0 0 
0 0 . 0 0 0 0. 
0 0 0 0 0 0 
0 -.001 0 O· 0 0 
0 .033 0 0 0 0 
0 -.233 · 0 0 0 0 
0 1.959 0 0 0 0 
0 0 / 0 0 0 0 'f 

0 69.683 t/ 0 0 0 -8.68 V 
0 ·.676. 0 0 0 0 
0 -.141 0 0 0 0 
0 .025 0 0 0 O" 
0 0 0 0 0 ·O 
0 72 0 

X: 555.728 Y:O Z: 0 

[Q:\ ... \ ... \ ... \.:.\ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6--3A, Girder A and Beam A, Live Loads 

Joint Reactions (By Combination) 
LC Joint Label X [kl Y fkl Z fkl 

1 13 H1 0 0 0 
2 13 P3'"3G 

. .. · ... ·. 
0 •.,..003 0 . . 

3 13 P2-3C 0 .011 0 
4 13 P1~3C ... :<'•. ···•.o . .. · ~.019 . · .. 0 
5 13 P7-3A 0 .435 0 
6 13 · P6-3A--FTG · · ·o .. ·. · .::3_095 .·. 

0 ... 

7 13 P5-3A-FTG 0 25.992 0 
:': 8 13 P4-3A-FTG 

·. 
0. •·.· •oi · ... ·. ./ o> 

9 13 p4.:.3A 0 53.649 ....;" 0 
10 13 p3.::3A_:_FTG 

. 
0 -6.018 0 .. 

11 13 P2-3A 0 1.274 0 
12 13 P1-3A 0 

... 
.:..226 0 

13 13 HS 0 0 0 
14 13 Totals: 0 .: 

.. 

.. 72 .· 0 
15 13 COG {ft): X: 529.237 Y: 0 Z:O 
16 14 H1 ; (0 19.81 t 0 . . · .. 

17 14 P3-3C 0 19.85 0 
18 14 P2-3C ·o ., 

31.955 0 
19 14 P1-3C 0 35.626 0 
20 14 ··P7-3A : I 0 18.983 ·· .. 0 . 
21 14 P6-3A-FTG 0 30.273 0 
22 14 P5.,.3A-FTG ·_:: .... ·o.:,· .. • 23.29.: .. · 0 
23 14 P4-3A-FTG 0 0 / 0 
24 14 . ··•·p:f:3A1 0 " 23'.702 \, 0 . 

25 14 P3-3A-FTG 0 21.508 0. 
26· 14 .· ·. ·, .. p2.::3A\•. < . · .. · i) . .· .. ·21,366 .. ·.•.· 0 
27 14 P1-3A 0 20.843 0 
28 14 H5. . 

,·'· ·.•·o ·17.677 0 
29 14 Totals: 0 284.883 0 
30 14 COG (ft): X:402.942•. Y:O ·.· ·.z: o 

IVli:11 v, ..__. 

8:50AM 
Checked By: e,_-y-v✓; 

MX fk--ftl MY fk--ftl MZ fk--ftl 
0 0 0 
0 0 0 
0 0 0 
0 . · 0 

. 
0 

0 0 0 
0 0 0 
0 0 0 
0 0 : .. · . 0 : 
0 0 -170.951 "-' / 
0 0 ; () 

0 0 0 
0 0 .. 0 . 
0 0 0 

: . .... 

0 
.... 

0 .. 0 . 
0 0 0 
0 .• .. . 

0 . o•. 
0 0 0 
0 ... .. 0 · . 0 
0 0 0 

. 0 . ·o " .. 0 
0 0 0 
0 0 

.. 
;'~92.104>\.. V 

0 0 0 
0 . '·. 0 ·.·. 0 
0 0 0 
a 0 ·. 0 

-:·. 

L- C- ~ ?:, I ~ ._.,_L-'1 ~ ~t,.t,~k_ ?D'~; +; ()y,,_.Q d ,~., 
'{'(')O-.. )4 -r O (' D t.t.,..L l 

11
1'-x\ .~ · t!._ L..a {\...Q..- le:>£Ad 1 ~-+t~r\e..o\. ~r L<- _y...:> 1 ;:, .~· 1~· 

J'Y\~x ~ or C v.L. 

RISA-30 Version 8.1.1 [Q:\. .. \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3dJ P2 
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21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 
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Note: 

Rad! i of Ci rders shall 
correspond to radi l s/,01¥n on 
Framing Plan Sheet4 

Girder Dimension between .PIGnje~ 
ti> t girder fl/ pter 4. 

IYP/4l 

Pf er _g0 ;n,:;a~0:rz~t;j,,o~npf~i:dure; 
bottom corner nuts crnd adjust, 

-tiqllten lower top corner nuts, 
-tighten remaining bottom~nuts 

to bear uni f"ormly against the bottom 
f'/ange, 

-tighten al I lower top nuts ta a 
minimum r.f 200 Toot lb. torque, 

-tighten and set top nuts. 
The void between the cap and the 

column shal I be Ti I led with u non­
shrink grout. Se~ Spec/0/ Provi'sions-. 

The unchor bolts shul/ he held 
in place during concreting by q /" 
steel template~ 

,t; 
f55558-35SBi 

Girder F 

1[6iderE 

PLAN 
r!Jcale: J.~ = /!.O"' 

Note: 

Radii of GI rders shall 
correspond to ,rad! f shown on 
Framing Plan Sheet. 

W!Ji&' D,merJSJ{)n Behfeen Top Flanges 
@ If rJird;r ml 4 Pier > 

3' 

3• 

:r 

flC 0" 

i- ~O,i-rlerD 

- , -~;,~1;,,,, 
L ~ aur:bE-r-, NB 22 Ave. \.N. 

!!AH 
.,Scale: 4'•/!0' 

r<tColdmn 

f!_Bearing Expansion 
- ---- Jo,nr 

¢,Pier 5 

c;;.a;..,.-.,.._ ... e;;.36Yi 

<1!Pit1r5 
/YPI# 

Slo./M0.5/Z \; \ 

-L\'1-r , : _ \' ~&nhF 

l-4! 535SB.-S55E. . 

DETAIL 0 

Scale: i•= f!O' 

fr 

Pier 5 Cap 8ef.if11 erection Procedure; 
-position cap /J~am on shoes, 
-tighten tie down nllfs, 

· -comp/et~ sup~rstructure cor;­
crete on adjacent spans.-

-releas" tie down nuts, 
-cover curved :surfaces aT tie 

down washers with heavy caafing af 

A 3,f• 

A 

JJ 

E 

F 
Stiffener .3 s aces :u 3'0"· q!o• e-o.J• /!6' 

grea:~"ettgllfen tie do1ttn nuts to a 
minimum torque of 200 loot U, .. 

8 

E 

F 

~ 
71/,Df?d'Sli 

7ie re 

j,.. il 
«., s 

;..., 
-~ nan· f 

a< Top Flange -fov.,eb watd maY' be groo-✓e 
welded a:s shown l'ar b::>tfom /:Yonge 

8 

'-

Mail ,:,J ~ Mail 8 
;,,. Acr::e:s op,!lninq 

iasfsidt!~ 
ELEVA ii ON rsee JJ,t/ail A.> 

$oak: f4 .... .,. If.- O" OEiAIL A 
S..--ab:II: l!O' 

,t4'?x3 
_/3rouf {See 

,-'J;:.,.,,ebtl! 
Pier+ 

. . _ Special Provisions J 

~ !6""; c,·i "'',0e•it1•I dflMcivu1s 
I"'--..-'~--· 6--:·---;;---t"~---:-,-'4'~·-;.4-•=---l•~➔"-l I .. f!n"tder B uni/ 

/'wet:,/e ~ 

Y-- 1 JI,.· illillill!LD'ID 

YJ 6,rx,/ Ihle 

SECTION ;!.-A 
Scat,,: k• • t- o· 

Sea/,; ' fz'. I'- IJ' 

,t_ Gin:kr£ 

.Z-6'1?> 
-~Co/u;m'J 

O' - 7ft: -fbr Na-It, .side 
/! 4J,., /iv- S:,,th, 5#? 

7jpe ,/ 
.51fff,,n.,r 

B 
-.&:a/e:3"• /!O" 

G 

?\'o.'il,-',.-5 XI~ ?L"i'E 
?11,.R. s-~-x ,-,,.__.Te. 

SECTION B-B 
.kif, 11,1 • ,z er 

C,,.,,,r/l,Pier,f. nor 
.shov,n 

I TYPE E 

®-

' '1-CJ1~• 
E E D A A 

I I ! I I ~ t!9"0I anqles r SI!~ Dela,llJJ 

2'--6'fo /. 6' 
g Column 

·. <i!Pier 5 
. ~ r' ' I r /;,:,t.(/)k He;.':!r,::m l(td:s 

.$co.le ' I'· 1< o· 

.surface 

de~ 

X2·°4' 
I 

;,• 

1-0- /0711 

SECTION F-f 
· :;5a,k, /', r- o• 

<Jlt:<lf' 711pical 
iq, I .8olfom fhnqes 

VIEW G-G 
- '· /., ,1-. .. 

cJ/..!JU::. ;C"'J·U 

/'ha;,! 8mtf fbinf 

Anchor bolts shull b• h,ld {n 
p?sltian during concreting Oy a 2 11 

·steel t,mplat,. 

Notes, 
For def'ofls of muier/a/s and 

finish not shown on shoes see Bearing 
Ass=blg o,tafls. 

For def'af/s or girder and beam 
s~tions not shown see F.ram/11g P/dns. 

Prior to p/acom,nt ~F the deck 
concrflf't: th~ entire ore-a a f the cap 
h•an that wl II be (n contuct with 
the concrete s/Jal J he covered with 
a protect/ v~ coating slmi far or · 5~0/ to Koppflrs Campany SftUtnastfc 

The deck slab shull ho haunched 
to ihe '/"op of the cap beam .. 

No cteod load camt:,er is ni''l,uira:I 

WlEB/'lAT€ 
4Ft.ATI: 

A,C.C:E:S~ DOOR 

SEC.TION R-R 

H.N.T.B. !R. NO. 2A 2C-2K 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE ROUTES IN DULUTH 

,BRIDGE NO_ 69801 

.STEEL CAP BEAM DETAILS 
PIER 4 AND PIER 5 

BRIDGE 3A 
.,; .-, .•. ~ ~ 

APPR.OVEO~~;);i'Jl: t~ 
DES. "e:Y. 

SHEET H0.86 OF119SHEETS 69801 -
CH. -x·;.-_-1 . . . . ; . . 

. --;-

. ~..t'~ .. 
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3/8" It 
UNO 

N. SIDE 

DIMENSION B, TYP 

4k 
I 

1'-7 7/8'J 

t----- it_ PIER 4-3A 

! ,._, w· 
1 

1'-10" 

PIER 4-3A GEOMETRY 

SCALE: 0 2' 

1" 1\£B Pl.A TE, BOlH SIDES 

I---- it PIER 4-3A 

4i4h 4g 4f 
I I I I 

4j 4e 
I I 

I 3" ,. I 
4j 'L 4e 

4d4c 

4d4c 

8'-2 5/8" 

8'-1 15/16" 

4a 

I 
4a 

1/2l 

I 

S. SIDE 

I~ 

4b 

I 
4b 

~ 

' ;-

10'-3 5/8" 

5j 

______ 3_6'_' 111_D_E _____ -+--.-t---4_2'_' \\1_D_E __ +-V_A'-"-RIE=.c,S--+--____ 36_"_111_D_E ----1-BOTTOM FLANGE \\1DTH 

It 36X3/4 

2'-6" 

It 36X3/4 
PIER 4-3A UNO 

SCALE: 0 

PIER 4-3A SECTION CUTS 

SCALE: 0 2' 

4f = 4-
4g = 4-
4h = 3-1 
4i = 3-1 
4· = 3-1 
4k = 3-

4g = 8-2 
4h = 7-6 
4i = 7-1 7 
4· = 10-7 
4k = 6 -0 

1/2" It 

It 36X3/4 

It 36X3/4 
PIER 5-3A UNO 

SCALE: 0 1' 

.. 

1/2" It 

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICA 110N, OR REPORT WAS PREPARED BY ME 
OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL 
ENGINEER UNDER THE LAWS OF THE STA11E OF MINNESOTA. 

NAME: ---------------UC. NO. -----DATE -------

5'-3 7 /8" 

'-----It PIER 5-3A 

5'-3 1/4" 

f-1t. BRG (TYP.) 

36" X1 1 /2" It 

31-011 

TlllE: 

11-611 11-6 11 

PIER 5 3A GEOMETRY 

SCALE: 0 i 

5k 5f 
[-------It_ PIER 5-3A 
I 5d 

l5e 51 5g 

I I 
I 9" I ,-, 
I I 
I 
I 

5h lsc 5i 
I 

5fl I I 15c I 
5e 51 5g 5h 5d 5i 

PIER 5-3A SECTION CUTS 

SCALE: 0 2' 

DIMENSION C DIMENSION D 
Sa = 3-9 15/16 Sa = 24-1 3 16" 
Sb= 2-10 1/2" Sb = 28-7 1 4 
Sc - 5-17/8" 5c = 18-5 5 8" 
5d = 5-2 1/4 5d=18-37 8" 
Se= 5-7 5/8" 5e = 10-3 13/16" 
Sf= 5-7 3/16" 5f = 10-2 5716" 
Sa - 5-6 9/16" Sa = 11 -9 178" 
Sh - 5-31/4 Sh = 16 -9 7 /8" 
Si = 4-10 13/16" 5i = 19-7 1/8" 
Si - 4 5 11 /16" Si- 6-d" 
5k - 5-3 5/16" 5k = 9-0" 
51 - 5-71/8" 51 = 11 -0 7 /8" 

DES: 

STEEL CAP BEAM CHK: 

PIER 4 AND PIER 5 BRIDGE 3A Sheet 

I DR: 

I CHK: 

No. 

9'-0 9/16" 

10'-3 9/16" 

5a 5b 
I I 

,....... J (p .. 

CJM I APPROVED: Bridge No. 
I 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properlies: BR3A~4a 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 36.625 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 18.313 

Y-bar(Bot) = 18.313 

Equivalent Properties: 

Area, Ax = 80.344 

Inertia, lxx = 2.009E+004 

Inertia, lyy = 1.191 E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 1096.83 

Modulus, Sx(Bot) = 1096.83 

Modulus, Sy(Left) = 661.60 

Modulus, Sy(Right) = 661.60 

Radius, rx = 15.811 

Radius, ry = 12.175 

Plastic Modulus, Zx = 1199.96 

Plastic Modulus, Zy = 886.10 

Torsional, J = 11.279 

in ,./ 
in ,7 
in 

in 

in 

in 

in 

in 

in"2 

in"4 

in"4 

in"4 

in"3 

in"3 

in"3 

in"3 

in 

in 

in"3 

in"3 

in"4 

Section Diagram 

t:.?-

Feb 2, 2010 
13:26 PM 
Checked By: C_.::'\V--\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4a (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 
/ 

1.000 1.000 
/ 

Width (in) 36.000 ✓ 36.000 ✓ 0.375 1,,./' 0:375 ✓ ,,. 
Height (in) 0.750 / 0.750 i/ 35.125 · ✓- 35.125 \.7 \/ 

Xo (in) 0.000 0.000 -15.188 ✓ 15.188 ✓ 
Yo (in) 17.938 ,_/ -17.938 ✓' 0.000 0.000 

Ax (inA2) · 27.000 27.000 13.172 13.172 

lxx (inA4) 1.266 1.266 1354.25 1354.25 

lyy (inA4) 2916.00 2916.00 0.154 0.154 

Additional Properties of Shapes in Section: BR3A-4a (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 77.110 77.110 

Sy-Right (inA3) 162.00 162.00 0.823 0.823 

rx (in) 0.217 0.217 10.140 10.140 

ry (in) 10.392 10.392 0.108 0.108 

Zx (inA3) 5.063 5.063 115.67 115.67 

Zy (inA3) 243.00 243.00 1.235 1.235 

J (inA4) O.OOOE+OOO 0.000E+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: c:s·V"\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-4b 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 27.500 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 13.750 

Y-bar(Bot) = 13.750 

Equivalent Properties: 

Area, Ax = 73.500 

Inertia, lxx = 1.076E+004 

Inertia, lyy = 1.033E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 782.63 

Modulus, Sx(Bot) = 782.63 

Modulus, Sy(Left) = 573.98 

Modulus, Sy(Right) = 573.98 

Radius, rx = 12.100 

Radius, ry = 11.856 

Plastic Modulus, Zx = 849.00 

Plastic Modulus, Zy = 782.21 

Torsional, J = 10.957 

in ✓ 
in ✓ 
in 

in 

in 

in 

in 

in 

inA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

Section Diagram 

\) 
i 

Feb 2, 2010 
13:26 PM 
Checked By: G.._ ""\'Vt/\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properlies of Shapes in Section: BR3A-4b (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)" 1.000 1.000 1.000 1.000 

Width (in) 36.000 ✓ 36.000 / 0.375 ✓ 0.375 v 
Height (in) 0.750 / 0.750 V 26.000 ✓ 26.000 V 
Xo (in) 0.000 0.000 -15.190 ✓ 15.190 v"" 
Yo (in) 13.375 ✓ -13.375 ✓ 0.000 0.000 

Ax (in"2) 27.000 27.000 9.750 9.750 

lxx (in"4) 1.266 1.266 549.25 549.25 

lyy (in"4) 2916.00 2916.00 0.114 0.114 

Additional Properties of Shapes in Section: BR3A-4b (Local Axis, for n=1) 

Sx-Top (in"3) 3.375 3.375 42.250 42.250 

Sy-Right (in"3) 162.00 162.00 0.609 0.609 

rx (in) 0.217 0.217 7.506 7.506 

ry (in) 10.392 10.392 0.108 0.108 

ZX (in"3) 5.063 5.063 63.375 63.375 

Zy (in"3) 243.00 243.00 0.914 0.914 

J (in"4) 0.000E+000 0.000E+000 0.0O0E+00O 0.000E+00O 

Feb 2, 2010 
13:26 PM 
Checked By: C::K' v,'l 
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Company : LHB 
Designer : jdf 

Feb 2, 2010 
13:26 PM 

Job Number: 090147 Checked By:G::r\N\ 

Section Properties: BR3A-4c 

Number of Shapes- = 4 

Total Width = 36.000 in ✓ 
Total Height = 41.625 in v 
Center, Xo = 0.000 in 

Center, Yo = 0.000 in 

X-bar(Right) = 18.000 in 

X-bar(Left) = 18.000 in YI 

Y-har(Top) = 20.813 in \ .. _ .. " ..... -,,, .,,,,..,.,r"-',·"·'"" , •• -_,. • •• ,.,_, ;;,., r. 

Y-bar(Bot) = 20.813 in 
! 
I 

i 
i 

Equivalent Properties: ! 

Area, Ax = 84.094 inA2 

Inertia, lxx = 2.660E+004 inA4 

Inertia, lyy 1.277E+004 inA4 
I ·--·x 

= i 
Inertia, lxy = 0.000 inA4 I 

i 
I 

Modulus, Sx(Top) = 1277.86 inA3 i 
i 

Modulus, Sx(Bot) = 1277.86 inA3 
I 

I 
Modulus, Sy(Left) 709.65 inA3 i 

= i 
... _, ........... -~---·--·. ··-. •-<··<' .,.._,_"_ ·•---.,.,.-, .. 

Modulus, Sy(Right) = 709.65 inA3 

Radius, rx = 17.784 in 

Radius, ry = 12.325 in 

Plastic Modulus, ZX = 1405.50 inA3 Section Diagram 

Plastic Modulus, Zy = 943.05 inA3 

Torsional, J = 11.455 inA4 

✓ 

e,,.::rt-=- 5l.J. f • I '-I y >' l..J q o 'JC I. 2 -:. 2::i Ll. ~ p I+-
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4c {Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 ✓ 36.000 ✓ 0.375 ✓ 0.375 ✓ 
Height (in) 0.750 ✓ 0.750 ✓ 40.125 ✓ 40:125 ✓ 

Xo (in) 0.000 0.000 
/ 

-15.188 ✓ 15.188 ✓ 

Yo (in) 20.438v -20.438 ✓ 0.000 0.000 

Ax (inA2) 27.000 27.000 15.047 15.047 

lxx (inA4) 1.266 1.266 2018.81 2018.81 

lyy (inA4) 2916.00 2916.00 0.176 0.176 

Additional Properties of Shapes in Section: BR3A-4c (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 100.63 100.63 

Sy-Right (inA3) 162.00 162.00 0.940 0.940 

rx (in) 0.217 0.217 11.583 11.583 

ry (in) 10.392 10.392 0.108 0.108 

ZX (inA3) 5.063 5.063 150.94 150.94 

Zy (inA3) 243.00 243.00 1.411 1.411 

. J (inA4) 0.O00E+000 0.000E+00O 0.000E+000 0.000E+00O 

'(" I . 

Feb 2, 2010 
13:26 PM 
Checked By: CTWl 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-4d 

Number of Shapes = 4 

Total Width = 36.000 ✓ in 

Total Height ✓ 
I 

= 42.688 in 

Center, Xo = 0.000 in 

Center, Yo = 0.000 in 

X-bar(Right) = 18.000 in 

X-bar(Left) = 18.000 in 

Y-bar(Top) = 21.344 in 

Y-bar(Bot) = 21.344 in 

Equivalent Properties: 

Area, Ax = 136.38 inA2 

Inertia, lxx = 3.539E+004 inA4 

Inertia, lyy = 2.563E+004 inA4 

Inertia, lxy = 0.000 jnA4 

Modulus, Sx(Top) = 1658.14 inA3 

Modulus, Sx(Bot) = 1658.14 inA3 

Modulus, Sy(Left) = 1423.86 inA3 

Modulus, Sy(Right) = 1423.86 inA3 

Radius, rx = 16.109 in 

Radius, ry = 13.709 in 

Plastic Modulus, Zx = 1980.52 inA3 Section Diagram 

Plastic Modulus, Zy = 1762.81 inA3 

Torsional, J = 37.237 inA4 

/ 
0t-:::- I 3Co. Y , I <./4 y: 4q o ')( ,. ~ ~ '55~ F\-' 

Feb 2, 2010 
13:26 PM 
Checked By: C,,..:flM, 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4d (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n) 1.000 1.000 1.000 1,000 

Width (in) 36,000 J 36.000 ./ 1.000 v 1.000 ✓ 
,! 

Height (in) 0.750 ✓ 0,750 ✓ 41.188 41.188 

Xo (in) 0.000 0.000 -15.500 ✓ 15.500 V 
-20.969 ✓ 

< 

Yo (in) 20,969 V 0.000 0,000 

Ax (inA2) 27.000 27,000 41.188 41.188 

lxx (inA4) 1.266 1.266 5822.57 5822.57 

lyy (inA4) 2916.00 2916,00 3.432 3.432 

Additional Properties of Shapes in Section: BR3A-4d (Local Axis, for n=1) 

Sx-Top (inA3) 3,375 3.375 282,74 282.74 

Sy-Right (inA3) 162.00 162.00 6.865 6,865 

rx (in) 0,217 0.217 11.890 11.890 

ry (in) 10.392 10,392 0.289 0.289 

Zx (inA3) 5.063 5,063 424.10 424,10 

Zy (inA3) 243.00 243.00 10.297 10.297 

J (in"4) 0.O00E+000 0.0O0E+0O0 0.000E+000 0.0O0E+0O0 

Feb 2, 2010 
13:26 PM 
Checked By: c__;::r,,i,.-\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-4e 

Number of Shapes = 4 

Total Width = 42.000 

Total Height = 45.750 

Center, Xo = 0.000 

Center, Yo = -8.402 

X-bar(Right) = 21.000 

X-bar(Left) = 21.000 

Y-bar(Top) = 31.277 

Y-bar(Bot) = 14.473 

Equivalent Properties: 

Area, Ax = 237.00 

Inertia, lxx = 6.706E+004 

Inertia, lyy = 4.163E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 2143.97 

Modulus, Sx(Bot) = 4633.20 

Modulus, Sy(Left) = 1982.19 

Modulus, Sy(Right) = 1982.19 

Radius, rx = 16.821 

Radius, ry = 13.253 

Plastic Modulus, Zx = 3095.79 

Plastic Modulus, Zy = 2868.00 

Torsional, J = 395.30 

in ✓ 
in ✓ 
in 

in 

in 

in 

in 

in 

inA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

YI 
i 
i 

I 

i 
I 
i 
i 

·-·-·-·-·-·-·-·-·-t--·--·-·-·-·--· 

. 

Section Diagram 

✓ 
Ji../4 vYqO)(J,-;t;. 61&,6 plf 

Feb 2, 2010 
13:26 PM 
Checked By: (,;::fttl\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properlies of Shapes in Section: BR3A-4e (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)' 1.000 1.000 1.000 1.000 
l 

Width (in) 36.000 ✓ 42.000 ✓ 1.000 ✓ 1.000✓ 
Height (in) 0.750 ✓ 3.000 ✓ 42.000 ./ 42.000 ✓ 
Xo (in) 0.000 0.000 -15.500 ✓ 15.500 ✓ 

Yo (in) 22.500 ✓ -21.375 ✓ 1.125 ✓ 1.125 ✓ 

Ax (in"2) 27.000 126.00 42.000 42.000 

lxx (in"4) 1.266 94.500 6174.00 6174.00 

lyy (in"4) 2916.00 1.852E+004 3.500 3.500 

Additional Properties of Shapes in Section: BR3A-4e (Local Axis, for n=1) 

Sx-Top (in"3) 3.375 63.000 294.00 294.00 

Sy-Right (in"3) 162.00 882.00 7.000 7.000 

rx (in) 0.217 0.866 12.124 12.124 

ry (in) 10.392 12.124 0.289 0.289 

Zx (in"3) 5.063 94.500 441.00 441.00 

Zy (in"3) 243.00 1323.00 10.500 10.500 

J (in"4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: c_:::_r\,V\ 
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. Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-4f 

Number of Shapes 

Total Width 

Total Height 

Center, Xo 

Center, Yo 

X-bar(Right) 

X-bar(Left) 

Y-bar(Top) 

Y-bar(Bot) 

Equivalent Properties: 

Area, Ax 

Inertia, lxx 

Inertia, lyy 

Inertia, lxy 

Modulus, Sx(Top) 

Modulus, Sx(Bot) 

~\Modulus, Sy(Left) 

Modulus, Sy(Right) 

Radius, rx 

Radius, ry 

Plastic Modulus, ZX 

Plastic Modulus, Zy 

Torsional, J 

= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 

= 
= 

4 

42.000 

48.500 

0.000 

-8.745 

21.000 

21.000 

32.995 

15.505 

242.50 

7.720E+004 

4.295E+004 

-0.000 

2339.80 

4979.31 

2045.13. 

2045.13 

17.843 

13.308 

3409.85 

2953.25 

397.39 

in ✓ 

in ✓ 

in 

in 

in 

in YI 
i 

in ! 

in 

jnA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 Section Diagram 

inA3 

inA4 

/ 
LJt = ~ 'i ~. ~ "i' I 14~ ')( '-I q D x. I. :l ;. qq O f \~ 

Feb 2, 2010 
13:26 PM 
Checked By: c...:r~v\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4f (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 ✓ 42.000 ✓ 1.000 v 1.000 ✓ 
Height (in) 0.750 v 3.000 7 44.750 ✓ 44.750 ✓ 
Xo (in) 0.000 0.000 -15.500 ✓ 15.500 / ,,. 
Yo (in) 23.875 ✓ -22.750✓ 1.130 ,/ 1.130 / 

Ax (in"2) 27.000 126.00 44.750 44.750 

lxx (in"4) 1.266 94.500 7467.89 7467.89 

lyy (in"4) 2916.00 1.852E+004 3.729 3.729 

Additional Properties of Shapes in Section: BR3A-4f (Local Axis, for n=1) 

Sx-Top (in"3) 3.375 63.000 333.76 333.76 

Sy-Right (in"3) 162.00 882.00 7.458 7.458 

rx (in) 0.217 0.866 12.918 12.918 

ry (in) 10.392 12.124 0.289 0.289 

Zx (in"3) 5.063 94.500 500.64 500.64 

Zy (in"3) 243.00 1323.00 11.188 11.188 

, J (in"4) O.OOOE+OOO 0.000E+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: c::rlfa\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-4g 

Number of Shapes 

Total Width 

Total Height 

Center, Xo 

Center, Yo 

X-bar(Right) 

X-bar(Left) 

Y-bar(Top) 

Y-bar(Bot) 

Equivalent Properties: 

Area, Ax 

Inertia, lxx 

Inertia, lyy 

Inertia, lxy 

Modulus, Sx(Top) 

Modulus, Sx(Bot) 

; (' Modulus, Sy(Left) 

Modulus, Sy(Right) 

Radius, rx 

Radius, ry 

Plastic Modulus, Zx 

Plastic Modulus, Zy 

Torsional, J 

(,Jt 

= 4 
t'. 

= 36.000 ✓,, in 

= 49.063 ✓ in 

= 0.000 in 

= -7.682 in 

= 18.000 in 

= 18.000 in 

= 32.213 in 

= 16.849 in 

= 225.63 inA2 

= 7.543E+004 inA4 

= 3.636E+004 inA4 

= 0.000 jnA4 

= 2341.65 inA3 

= 4476.80 jnA3 

= 2020.01 inA3 

= 2020.01 inA3 

= 18.285 in 

= 12.695 in 

= 3437.21 inA3 Section Diagram 

= 2619.69 inA3 

= 343.08 inA4 

✓ 

22 S I Co -r l LJ 4 "' '-I q D"" I 1 :l e. CJ 21 p I "9 

·. ·,1 

Feb 2, 2010 
13:26 PM 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4g (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 ✓ 36.000 V 1.000 v 1.000 v 
Height (in) 0.750 / 3.000 ✓ 45.313 V 45.313 ✓ 

Xo (in) 0.000 0.000 -15.500 v 15.500 ✓ 
✓ " ✓ .7 ✓ Yo (in) 24.156 -23.031 1.125 1.125 

Ax (inA2) 27.000 108.00 45.313 45.313 

lxx (inA4) 1.266 81.000 7753.05 7753.05 

lyy (inA4) 2916.00 1.166E+004 3.776 3.776 

Additional Properties of Shapes in Section: BR3A~4g (Local Axis, for n=1) 

Sx-Top (in/\3) 3.375 54.000 342.20 342.20 

Sy-Right (in/\3) 162.00 648.00 7.552 7.552 

rx (in) 0.217 0.866 13.081 13.081 

ry (in) 10.392 10.392 0.289 0.289 

5.063 81.000 513.31 513.31 

243.00 972.00 11.328 11.328 

O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: C,..:::rtM, 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properl.ies: BR3A-4h 

Number of Shapes 

Total Width 

= 4 

✓ 
I 

= 36.000 

Total Height = 47.375 \/ 
Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 23.688 

. Y-bar(Bot) = 23.688 

Equivalent Properties: 

Area, Ax = 145.75 

Inertia, lxx = 4.544E+004 

Inertia, lyy = 2.788E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 1918.35 

Modulus, Sx(Bot) = 1918.35 

Modulus, Sy(Left) = 1549.03 

Modulus, Sy(Right) = 1549.03 

Radius, rx = 17.657 

Radius, ry = 13.831 

Plastic Modulus, Zx = 2311.13 

Plastic Modulus, Zy = 1908.13 

Torsional, J = 40.377 

/ 
in 

in 

in 

in 

in 

in 

in 

in 

jnA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

yt 

i 
i 
i 

Feb 2, 2010 
13:26 PM 
Checked By: C;:3"lP\ 

--------------·-· j ------------- - - -------~ 
! X 

i 

i 

Section Diagram 

✓ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4h (Local Axis, for n=1) 

Sh.No. 1 2 · 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.ooo ✓ 36.000 ✓ 1.000 ✓ 1.000 V 
Height (in) 0.750 V 0.750 ✓ 45.875 ✓ 45.875 v 
Xo (in) 0.000 0.000 -15.500 ✓ 15.500 ✓ 

Yo (in) 23.313 v -23.313 ✓- 0.000 0.000 

Ax (inA2) 27.000 27.000 45.875 45.875 

lxx (inA4) 1.266 1.266 8045.39 8045.39 

lyy (inA4) 2916.00 2916.00 3.823 3.823 

Additional Properties of Shapes in Section: BR3A-4h (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 350.75 350.75 

Sy-Right (inA3) 162.00 162.00 7.646 7.646 

rx (in) 0.217 0.217 13.243 13.243 

ry (in) 10.392 10.392 0.289 0.289 

Zx (inA3) 5.063 5.063 526.13 526.13 

Zy (inA3) 243.00 243.00 11.469 11.469 

J (inA4) 0.000E+000 0.00OE+000 0.000E+000 0.O00E+000 
if\ 
\ 7 

Feb 2, 2010 
13:26 PM 
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Company : LHB 
Designer : Jdf 
Job Number: 090147 

Section Properlies: BR3A-4i 

Number of Shapes = 4 

Total Width = 36.000 ✓,,, 
Total Height = 46.438 ✓ 
Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 23.219 

Y-bar(Bot) = 23.219 

Equivalent Properties: 

Area, Ax = 87.703 

Inertia, lxx = 3.385E+004 

Inertia, lyy = 1.361E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 1458.02 

Modulus, Sx(Bot) = 1458.02 

Modulus, Sy(Left) = 755.91 

. Modulus, Sy(Right) = 755.91 

Radius, rx = 19.647 

Radius, ry = 12.456 

Plastic Modulus, Zx = 1612.20 

Plastic Modulus, Zy = 997.87 

Torsional, J = 11.625 

wt = B--=r:-=t- ' -' 

in 

in 

in 

in 

in 

in yt 

in 

in 

jnA2 
I 
i 

inA4 i 
----·-·---- -·-·-·-·-------1------------~--·-

inA4 
I 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

jnA3 Section Diagram 

inA3 

inA4 

✓ 
I <../ '-/ -x ~ q t> '>' I , :)_ ::. 35B f {f.., 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4i (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n) 1.000 1.000 1.000 1.000 

Width (in) 36.000 \/ 36.000 V 0.375 ./ 0.375 ✓ 
Height (in) 0.750 ✓ 0.750 ✓ 44.938 ✓ 44.938 J 
Xo (in) 0.000 0.000 -15.188 / 15.188 / 

Yo (in) 22.844 / -22.844 ✓ 0.000 0.000 

Ax (inA2) 27.000 27.000 16.852 16.852 

lxx (inA4) 1.266 1.266 2835.81 2835.81 

lyy (inA4) 2916.00 2916.00 0.197 0.197 

Additional Properties of Shapes in Section: BR3A-4i (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 126.21 126.21 

Sy-Right (inA3) 162.00 162.00 1.053 1.053 

rx (in) 0.217 0.217 12.972 12.972 

ry (in) 10.392 10.392 0.108 0.108 

Zx (inA3) 5.063 5.063 189.32 189.32 

Zy (inA3) 243.00 243.00 1.580 1.580 

J (inA4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: c..,_:rv&j 
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Company :LHB Dec 17, 2009 
Designer : jdf 15:02 PM 
Job Number: 090147 Checked By: C,..:'.s' ~.,,,\ 

(( 
": s:·lislto 

Section Proe,erties: BR3A-4l 

Number of Shapes = 4 

Total Width = 42.000 in ✓ 
Total Height = 47.375 in ✓ 
Center, Xo = 0.000 in 

Center, Yo = -8.609 in 

X-bar(Right) = 21.000 in 

X-bar(Left) = 21.000 in v. 
42.000 

Y-bar(Top) 32.294 in 
21.DOO ~ 21.000 -I = 

Y-bar(Bot) = 15.081 in 

Equivalent Properties: 

Area, Ax 240.25 inA2 ill! 
= ~ 

Inertia, lxx = 7.295E+004 inA4 
~ 
'"l 

Inertia, lyy 4.241E+004 inA4 
~ 

= 

Inertia, lxy = -0.000 inA4 
---·- . ----·-· 

Modulus, Sx(Top) 2258.85 inA3 
l( 

= 

Modulus, Sx(Bot) = 4837.23 inA3 ~1 
( Modulus, Sy(Left) = 2019.38 inA3 j I I 

// Modulus, Sy(Right) = 2019.38 inA3 

Radius, rx = 17.425 in 

Radius, ry = 13.286 in 

Plastic Modulus, ZX = 3279.32 inA3 Section Diagram 

Plastic Modulus, Zy = 2918.38 inA3 

Torsional, J = 396.09 inA4 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 1 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-4j (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 V 42.000 v 1.000 v 1.000 ✓ 
Height (in) 0.750 ✓ 3.000 ✓ 43.625 ✓ 43.625 ✓ 
Xo (in) 0.000 0.000 -15.500 ✓ 15.500✓ 

✓ ✓ 
C 

✓ ✓ Yo (in) 23.310 -22.190 1.125 1.125 

Ax (in"2) 27.000 126.00 43.625 43.625 

lxx (in"4) 1.266 94.500 6918.71 6918.71 

lyy (in"4) 2916.00 1.852E+004 3.635 3.635 

Additional Properties of Shapes in Section: BR3A-4j (Local Axis, for n=1) 

Sx-Top (in"3) 3.375 63.000 317.19 317.19 

Sy-Right (in"3) 162.00 882.00 7.271 7.271 

rx (in) 0.217 0.866 12.593 12.593 

ry (in) 10.392 12.124 0.289 0.289 

Zx (in"3) 5.063 94.500 475.79 475.79 

Zy (in"3) 243.00 1323.00 10.906 10.906 

J (in"4) 0.O00E+0O0 0.0O0E+000 0.O00E+000 0.000E+000 

Feb 2, 2010 
13:26 PM 
Checked By: ~ 11~ 
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Company 
Designer 
Job Number 

Global 

LHB 
jdf 
090147 

Dis la Sections for Member Cales 

Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

3 

Mar 9, 2010 
11:30AM 
Checked By:~ 

,Max lnlerria!Sections fofMeiiibe( CalCS' 
Include Shear Deformation 

Are 
Mer 
P-D 

Hot Rolled Steel Code AISC : ASD 13th 
AISI 01:ASD 

Wood Cod NOS 2005: ASD 
WciodTem 
Concrete Code ACI 2005 
Mason · MSJC 05/IBC06ASD··· 

Nu 
Re 

Bad Framin 
u.nusedFo 

Footin Overturn 

F66tin 
Footin 
r:01nitn 
Maxi 

Footi 
Footr 
Footi 

General Material Properties 
Label Therm \1E5 F Densi k/ft"3 

.6 .145 
2· 1.29 
3 .49 

0 

Member Primary Data / 
Label I Joint T e Desi n List Material 
M1-1 Beam None gen_Steel 

3 M1-3 gen_Steel 

RISA-30 Version 8.1.1 · (Q:\.,.\ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_NonCompDead.r3d] 



LHB Mar 9, 2010 
11 :30 AM 

Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead Checked By: (;:tvt~r 

Member Primary Data (Continued) V 
Label I Joint J Joint K Joint Rotatefdenl Section/Shane Tvne Desian List Material Desian Rules 

5 M2-2 N22 N21 109514 Beam None gen Steel Tvoical 

7 M2-4 N20 N19 109514 Beam None gen Steel Tvoical 

9 M2-6 N18 P2-3C 122809 Beam None gen Steel Tvoical 

11 M3-2 N26 N25 110926 Beam None gen Steel Tvoical 
12 1 · M3.:.3 N25 .. N24 < ·· .. 112462 Beam .. None geri Steel Tvoical . 
13 M3-4 N24 N23 110926 Beam None gen Steel Tvoical 

15 M4-1 P1-3C N28 124370 Beam None gen Steel Tvoical 

17 M4-3 N27 H2 110817 Beam None gen Steel Tvoical 

19 M6-1 P7-3A N31 115454 Beam None gen Steel Tvoical 

21 M6-3 N30 N29 119738 Beam None gen Steel Tvoical 

23 M7-1 P6-3A N34 129157 Beam None gen Steel Tvoical 

25 M7-3 N33 N32 117513 Beam None gen Steel Tvoical 

27 M8-1 P5-3A H3 119603 Beam None gen Steel Tvoical 

29 M9-2 N36 N35 111986 Beam None gen Steel Tvoical 

31 M10-1 P4-3A N41 119714 Beam None gen Steel Tvoical 

33 M10-3 N40 N39 108894 Beam None gen Steel Tvoical 

35 M10-5 N38 N37 108120 Beam None gen Steel Tvoical 

37 M 11-1 P3-3A N45 113782 Beam None gen Steel Tvoical 

39 M11-3 N44 N43 108120 Beam None gen Steel Tvoical 

41 M 11-5 N42 P2-3A 113782 · Beam None gen Steel Tvoical 

43 M12-2 N48 N47 107151 Beam None gen Steel Tvoical 

45 M12-4 N46 P1-3A 107151 Beam None gen Steel Tvoical 

47 M14-1 H4 H5 113775 Beam None gen Steel Tvoical 
48 M4-3A-COL P4°3A-fTG P4-3A · . . . ..... · CRND60 •· ColLimn Nohe .. Conc4ooo .... Tvoical 
49 M3-3A-COL P3-3A-FTG P3-3A CRND54 Column None Conc4000... Tvoical 

51 M5-3A-COL P5-3A-FTG P5-3A P5-3A-Pie; Column None gen Cone... Tvoical 

Member Advanced Data ✓ 
Label I Release J Release I Offsetrinl J Offsetfinl T/C Onlv Phvsical TOM Inactive 

1 M1-1 Yes 
2. .. · ... ·.M1--2 . .· . < ·.• .· .. .. . .•· .... .·i-.·-.·._ ... ·• Yes. - .· 

. .. . 
3 M1-3 Yes 
4 M2~1. 

,. .. 
··. .... Yes 

. 
.. ... 

5 M2-2 Yes 
6 M2:.3. 

.··. . . .. . .. 

< -·. Yes ·•· ·. :._, .. .. . .·. ·: . __ · . . .. 
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: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

-Member Advanced Data (Continued) ✓ 
Label I Release J Release I Offsetrinl J Offsetrinl TIC Onlv Phvsical 

7 M2--4 Yes 

9 M2-6 
•>- -.- . -

11 M3-2 

13 M3-4 Yes 
- . 

15 M4-1 Yes 

17 M4-3 

19 M6-1 

21 M6-3 Yes 

23 M7-1 Yes 

25 M7-3 

27 MB-1 XOOOXX Yes 

29 M9-2 

31 M10-1 Yes 
· f'-, :;:32:t ':. ::.:rv110;:;2t'/.1::: :·•· ,·,, < \: / [ ''../' :' / )? --/ __ · .. -. ---· ,_/, /. ._\ ·/ · ... > · . >:;;.,· :L :'Ye.sii;· 

Yes 33 M10-3 

35 M10-5 

37 M11-1 

39 M11-3 

41 M11-5 

43 M12-2 

45 M12-4 

47 · M14-1 

49 M3-3A-COL BenPIN 

51 M5-3A-COL BenPIN 

--·-.· -.­
·._. 

-... 

Joint Coordinates and Temperatures ✓ 
Label X fftl _y [ftl 

1 H1 0 0 

3 P2-3C 146.04 0 
;·•_Q._'-.·-

0 

7 P6-3A 399.1 0 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Zfftl Temn TFl 

0 0 

0 

0 0 

0 0 

Mar 9, 2010 
11:30 AM 
Checked By: C.i'1'\;Y\ 

TOM Inactive 

___ . 

- __ . 

·-: . . '' 

.· Inactive 

Detach From Dian ... 

- .. •. 
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: jdf 

Mar 9, 2010 
11:30AM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead Checked By:c.:r v«1 

Joint Coordinates and Temperatures (Continued) V 
Label X fftl Y rftl Z fftl Temo rFl Detach From Dian ... 

9 P5-3A 482.07 0 0 0 

11 H3 490.07 0 0 0 

13 P4-3A-FTG 557.06 -33.75 0 0 

15 P3-3A-FTG 622.94 -31.04 O· 0 

17 P1-3A 742.42 0 0 0 

19 H4 747.56 0 0 0 

21 N17 58.02 0 0 0 

23 N19 128.04 0 0 0 

25 N21 81.02 0 0 0 

27 N23 232.87 0 0 0 

29 N25 165.04 0 0 0 

31 N27 261.87 0 0 0 

33 N29 389.1 0 0 0 
(. ~-". 34> N30 \\ <;:::\ ,:· ';iJ'77A-'. ·, ·-•.:_\,. 0 >"'> I·;.:; '.'·Y.0°!:' -.-·/ '\ ,::' -f b/' . -·: ·• '. i -· __ x::y, 

.• 
0
35, N31 324.47 0 0 0 

37 N33 419.1 0 0 0 

39 N35 551.06 O 0 0 

41 N37 616.94 0 0 0 
·. ·: 

43 N39 573.06 0 0 0 

45 N41 565.06 0 0 0 
.. : . 

47 N43 678.22 0 O O. 

49 N45 630.94 0 0 0 

51 N47 703.22 0 0 0 

Joint Boundarv Conditions 1.../ 
Joint Label . X fk/inl Y fk/inl Z fk/inl X Rot.rk-fUradl · Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footin\ 

1 H1 Reaction Reaction Reaction Reaction 

3 P2-3C ~t}l.,rx,,,f,."1__, Reaction Reaction Reaction 

5 P7-3A r ~ °'... . Reaction Reaction Reaction 

7 P5-3A-FTG \ S221 \ Reaction Reaction Reaction Reaction Reaction _ / 
8 
9 P4-3A S64.5 V Reaction Reaction Reaction Reaction S109398 · ,.:::::;: 

RISA-3O Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A..:..P456_ GirderABeamA_NonCompDead.r3d] P~4 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

Joint Boundary Conditions (Continued) 

Mar 9, 2010 
11:30 AM 
Checked By: GS.A.-\ 

Joint Label X fk/inl Yfk/inl Z fk/inl X Rot.rk-ft/radl Y RoUk-ft/radl Z RoUk-ft/radl Footina 
10 P3:C.3A-FTG S114.6 .·. Reaction Reaction ·•-•···Reacti6n .. Rec3ction· · Reaction·. ·. 

11 P2-3A Reaction Reaction Reaction .. 
12 

.. 
..-P1-3A ' . . . Readion 

. 
Recil:dion. ·_ .. i.Readion•· : < ··• . 

. . .. ••.··· . ,. . ·. 

13 H5 Reaction Reaction Reaction Reaction 

Joint Loads and Enforced Displacements (BLC 1 : P4-3A Reaction Influence) 
Joint Label LDM Direction Ma nitude k k-ft k*s"2/ft ... 

P4-3A D y 1 

Joint Loads and Enforced Displacements (BLC 2 : P5-3A Reaction Influence) 
Joint Label LDM Direction k*s"2/ft ... 

1 P5-3A D y 

Joint Loads and Enforced Displacements (BLC 3 : P6-3A Reaction Influence) 
Joint Label LDM Direction k*s"2/ft... 

1 P6-3A D y 

Joint Loads and Enforced Displacements (BLC 4 : Model MDX Loads) 
L D M Direction 

. 1 

Joint Loads and Enforced Displacements (BLC 5 : Unit Load at P4-3A) v 
Joint Label LDM Direction k*s"2/ft ... 

1 P4-3A L Mz 

Member Point Loads (BLC 4 : Model MDX Loads) 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

M1-1 y %60 
2 ···.%90. 
3 M1-1 y -.12 

5 M2-3 y -.175 %75 
%35· · 

7 M2-5 Y -.18 %15 

9 M3-3 Y -.18 

11 M3-3 Y -.18 %25 
12 
13 M4-2 Y ~18 

15 M4-3 y -.18 %65 
y 

17 M5-1 y -.18 0 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_NonCompDead.r3d] Page 5 
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Company : LHB 
Designer : jdf 

Mar 9, 2010 
11:30 AM 

Job Number · : 090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead Checked By: c:.r,",,:\ 

Member Point Loads (BLC 4 : Model MDX Loads) (Continued) - V\Ju !?:,L. r...'~ v -s e D 
Member Label Direction Maanitude[k k-ftl Locationfft %1 

19 M6-2 Y -.18 %48 

21 M6-3 Y -.18 %40 

23 M7-3 Y -.18 46.36 

25 M7-3 Y -.18 13.14 

27 M9-1 Y -.145 53.59 

29 M9-1 Y -.145 26.8 

31 M9-1 Y -.145 0 

33 M10-4 Y -.145 16.88 

35 M11-3 Y -.145 20.14 

37 M11-3 Y -.145 36.71 

39 M12-3 Y -.145 21.47 

41 M14-1 Y -.145 2 

43 M14-1 Y -.145 11.04 

45 M14-1 Y -.145 44.19 

Member Distributed Loads (BLC 4 : Model MDX Loads) 
Member Label Direction Start Ma□ nitudefk/ft d .. End Ma□ nitudefk/ft d ... Start Locationfft %1 End Location[ft %1 

1 0 0 

M1-3 y -1.04 -1.04 0 

5 M2-2 y -.99 -.99 0 0 

y -1.02 -1.02 0 0 
·O :, 

9 M2-6 y -1.11 -1.11 0 0 
. 

•. 0 
11 M3-2 y -1.03 -1.03 0 0 

13 M3-4 -1.03 -1.03 0 0 
14 I · ... ·M3-5 

" .Q 0 
15 -1.12 -1.12 0 0 
16 
17 M4-3 y -1.03 -1.03 0 0 
18 

M6-1 y -1.07 -1.07 0 0 
·y 

21 M6-3 y -1.09 -1.09 0 0 
22 0 
23 M7-1 y -1.16 -1.16 0 0 
24. y 0 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_NonCompDead.r3d] Page 6 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

Member Distributed Loads (BLC 4 : Model MDX Loads) (Continued) 
Member Label Direction Start Ma□nitudefk/ft d .. End Maanitudefk/ft d ... Start Locationrft %1 

25 M7-3 Y -1.08 -1.08 0 

27 M8-1 Y -1.13 -1.11 

29 M9-2 Y -1.1 -1. 1 

31 M 1 0-1 Y -1. 17 -1. 17 

33 M10-3 Y -1.06 -1.06 0 

35 M10-5 Y -1.03 -1.03 0 
b 

37 M11-1 Y -1.09 -1.09 0 

39 M11-3 Y -1.03 -1.03 0 

41 M11-5 Y -1.09 -1.09 0 

43 M12-2 Y -1.02 -1.02 O 

45 M12-4 Y -1.02 -1.02 0 

47 M14-1 Y -1.09 -1.09 0 

( r·"', Moving Loads 

Mar 9, 2010 
11:30AM 
Checked 13y: C<r~ 

End Locationfft %1 
0 

0 

0 

0 
0 
0 

.-· ... 

0 

0 

0 

0 

0 

0 

a Pattern In creme ... Both Wa s 1st Joint 2nd J ... 3rd Jo ... 4th Jo ... 5th Jo .. 6th Jo ... th Jo ... 8th o ... 9th Jo ... 1 0t J ... 
No Data to Print ... 

Basic Load Cases 
BLC Descriotion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area /Me ... Surface L .. 

1 P4-3A Reaction lnflue.. None 1 

3 P6-3A Reaction lnflue.. None 

"" 5 Unit Load at P4-3A None 1 

Load Combinations 
Descrintion Sol. .. PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC FactorBLC Factor 

1 P4-3A Influence 1 1 
•• 2' p5..:3Alrifluence 

3 P6-3A Influence 

v 5 Unit Load at P4-3A 5 1 
\/ EL . Rot.load at p4:::3A Yes i. ·· 5> 169 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_NonCompDead.r3d] Page 7 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

Joint Deflections (By Combination) 

Mar 9, 2010 
11:28 AM 
Checked By:C.:i t;j 

LC Joint Label X rinl Y rinl Z finl X Rotation fradl Y Rotation fradl Z Rotation fradl 
1 6 H1 O O O O O -2.879e-8 

3 6 P2-3C O O O O O -1.504e-7 

5 6 H2 O O O O O 1. 189e-6 

7 6 P6-3A O O O O O 1.307e-5 

9 6 P5-3A O O O O O -4.448e-5 

11 6 H3 O -.005 O O O -2.51e-4 
.::12· >ff · · •· \> i:;:4L3;S:itt.' · :, 'c.·• as: <>: •·. o,>. "> ._ '; o, · ... o· ··· . o .... · f"l:fso4e:'.4't ✓ 

13 6 P4-3A-FTG O O O O O 0 

15 6 P3-3A-FTG O O O O O 0 

· 17 6 P1-3A O O O O O -2.879e-5 

19 6 H4 O -.002 O O O 2.679e-6 

21 6 • N17 0 0 0 0 0 3.999e-8 

23 6 N19 O O O O O -7.404e-8 

,-.. , 25 6 N21 0 0 0 0 0 6.697e-8 
\_ ·'2sr ;, 6' : .. ·•···.•,>/ N22·: · : .. c ><<.o;;:: :;::.• .;/:":r o'.:.!t:< >'J.'co• .... •·.··• ·: : ·.· /O' : >:<c ::.:o\>; < 2:; .s:azesta·/> 

27 6 N23 0 0 0 0 0 4.361e-7 

29 6 N25 O O O O O -2.065e-7 

31 6 N27 0 0 0 0 0 7.755e-7 

33 6 N29 0 -.001 O O O 1.008e-5 

35 6 N31 0 0 0 0 0 -7.553e-6 

37 6 N33 0 .004 0 0 0 1.606e-5 

39 6 N35 O -.031 O O O 3.988e-4 

41 6 N37 O .013 O O O -1.904e-4 

43 6 N39 O .068 O O O 1.978e-4 

45 6 N41 0 .04 O O O 3.69e-4 

47 6 N43 O -.008 O O O 6.37e-5 

49 6 N45 0 -.013 O O O -1.184e-4 

51 6 N47 0 .006 0 0 0 1.986e-5 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_NonCompDead.r3d] ~ge 2 "7... 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Non-Comp Dead 

Joint Reactions (By Combination) 
LC Joint Label X rkl Yfkl Z fkl MX fk-ftl 

1 6 H1 0 0 0 0 
2 6 .·< p3:.,3c··· .: :.: .• C 

·, .··o > .\ i .: • 0 ···.••·· 0 · .. 0 ·.· I .. ··. 

3 6 P2-3C 0 .001 0 0 
4> <6 . · .ptc'.:3C ... ·: 

1::. c:• 0 • ~.002 .. 0 . 0 ., .. ·• ·. ·•· 

5 6 P7-3A 0 .024 0 0 
6 6 . P6-3A--FTG 

. .. ·: 0 --.127. Q• .. · . o·. . -_.:, ... ·. · .. 

7 6 P5-3A-FTG 0 .947 0 0 
.• 

8 6 .P4-3A-FTG .. > 0 · ..•. .· ···.·o 0 0 
. 

·. 

9 6 P4-3A 0 .317 0 0 
10 6 P3~3A-FTG· 

.. 
. 0 -1.482 0 0 

11 6 P2-3A 0 .413 0 0 
12 6 . P1:c3A. .: 

. · . 

0 : . 
.i.091 0 o··.· . 

13 6 HS 0 0 0 0 
14 6 

:. Totals:···· :/ : ' ..·.·.· .... 0 • .. -· ... -•·, 0 ··.o ·. . • < . 
' : : ·: · .. 

15 6 COG fft): NC NC NC 

>. 

Mar 9, 2010 
ii:28 AM 
Checked By: c ::'\VA, 

MY fk-ftl MZ fk-ftl 
0 0 

---- .. - ·:- 0 < 0 
. 

·.·. 

0 0 
.•· ... ·· ·. (). () . .. 

C ·: . 

0 0 . ... 
0 

.·. 
0 . . 

0 0 
0 0 . 

0 -52.556 
., 

.. 0 0 
0 0 

: 0 0 
0 0 

. 
·1. 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads 

Global 
Displav Sections for Member Cales 3 
Max Internal Sections for Member Cales 99 •.. 
Include Shear Deformation Yes 
Tnclude Wamina No 
Area Load Mesh (inA2) 144 
Merae Tolerance (in) . 12 · . 

. . 
P-Delta Analysis Tolerance 0.50% 
Vertical Axis y 

Hot Rolled Steel Code AISC : ASD 13th 
Cold Formed Steel Code AISI 01: ASD 
Wood Code NOS 2005: ASD 
Wood.Temperature <100F .· 

Concrete Code ACI 2005 
Masonry Code MSJC 05/IBC 06ASD 

Number of Shear Reqions 4 
Reqion Soacina Increment (in) 4 .·. 

Biaxial Column Method Exact lnteqration 
Parme Beta Factor (PCA) . 65 

. 
.. .. 

Concrete Stress Block Rectanaular 
Use Cracked Sections Yes - . : 

Bad Framinq Warninqs No 
Unused Force Warninqs Yes 

Footinq Overturninq Safety Factor 1.5 
C'f1eck Concrete Bearinq .·· Yes ·. .· 

Self Wt, Overburden in DL for Desiqn Yes 
Footinq Concrete Weiqht 

.. · .145 kfft/\3 
Footinq Concrete fc 3 ksi 
Footing Concrete Ee 4000 ksi 
Footinq Steel fy 60 ksi 
NHhimum Steel 0.0018. 
Maximum Steel 0.0075 
FootinaTop Bar #3 .. 
Footinq Top Bar Cover 3.5 in 
Fbotina Bottom Bar #4 . 
Footinq Bottom Bar Cover 3.5 in 
Pedestal Bar .. · #3 
Pedestal Bar Cover 1.5 in 
Pedestal Ties #3 

General Material Properties 
Label E fksil G fksil Nu 

1 aen Conc4NW 3644 1584 .15 
~-- --- __ aen Alum 10600 4077 .3 

3 □en Steel 29000 11154 .3 
4 RIGID . · 1e+6 .3 

Member Primary Data ✓ 
Label I Joint J Joint K Joint Rotate/deal Section/Shane Tvne 

1 M1-1 H1 N16 119242 Beam 
2 M1-2 N16 N17 110817 Beam 
3 M1-3 N17 P3-3C 116734 Beam 
4 M2-1 P3-3C ·N22 .· 

116734 Beam .·· 

Mar 9, 2010 
1:24 PM 
Checked By: G.:'.fV"'l 

Therm f\1 E5 F\ DensitvrkfftA31 
.6 .145 

1.29 .173 
.65 .49 
0 0 

Desian List Material Desian Rules 
None gen Steel Tvoical 
None gen Steel Tvbical 
None gen Steel Tvoical 
None gen Steel · Tvbical 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads 

Member Primary Data (Continued) \/ 
Label I Joint J Joint K Joint Rotate/den\ Section/Shane Tvne Desian List 

5 M2-2 N22 N21 109514 Beam None 
6 M2-3 N21 N20 119474 Beam None 
7 M2-4 N20 N19 109514 Beam None 
8 M2-5 N19 N18 · 113797 Beam None 
9 M2-6 N18 P2-3C 122809 Beam None 
10 M3-1 P2-3C N26 122809 Beam None 
11 M3-2 N26 N25 110926 Beam None 
12 M3-3 N25 N24 126995 Beam None 
13 M3-4 N24 N23 110926 Beam None 
14 M3-5 N23 P1-3C 124370 Beam None 
15 M4-1 P1-3C N28 124370 Beam None 
16 M4-2 N28 N27 116734 Beam None 
17 M4-3 N27 H2 122656 Beam None 
18 M5~1 H2 P7-3A 115454 Beam None 
19 M6-1 P7-3A N31 115454 Beam None 
20 M6-2 N31 N30 130548 Beam None. 
21 M6-3 N30 N29 119738 Beam None 
22 M6-4 N29 P6-3A 129157 ·Beam None 
23 M7-1 P6-3A N34 129157 Beam None 
24 M7-2 N34 N33 122809 Beam None 
25 M7-3 N33 N32 133645 Beam None 
26 M7-4 N32 P5-3A . 119603 Beam None 
27 M8-1 P5-3A H3 119603 Beam None 
28 M9:.1 H3 · N36 121208· Beam None 
29 M9-2 N36 N35 111986 Beam None 
30 M9:.:3 N35 P4-3A .• 119714 Beani None 
31 M10-1 P4-3A N41 119714 Beam None 
32 M10-2 N41 N40 

·. 

111986 Beam None 
33 M10-3 N40 N39 108894 Beam None 
34 M10-4 N39 N38 117064 Beam None 
35 M10-5 N38 N37 108120 Beam None 
36 M10-6 N37 P3'-3A 113782 Beani None 
37 M11-1 P3-3A N45 113782 Beam None 
38 M11-2 N45 N44 108120 Beam None 
39 M11-3 N44 N43 117218 Beam None 
40 M11A N43 N42 · 108120 Beam None 
41 M11-5 N42 P2-3A 113782 Beam None 
42 M12-1 P2..:3A N48 113782 Beam None 
43 M12-2 N48 N47 107151 Beam None 
44 M12-3 · N47 N46 115959 Beam None 
45 M12-4 N46 P1-3A 107151 Beam None 
46 M13-1 P1-3A · H4 107151 Beam· None 
47 M14-1 H4 HS 125166 Beam None 
48 M4~3A-COL P4-3A-FTG P4-3A CRND60 Column None 
49 M3-3A-COL P3-3A-FTG P3-3A CRND54 Column None 
50 M6-3A-COL P6-3A-FTG P6-3A P6-3A~Pier Column None 
51 M5-3A-COL P5-3A-FTG P5-3A P5-3A-Pier Column None 

Member Advanced Data ✓ 
Label I Release J Release I Offsetrin1 J Offsetfinl T/C Onlv Phvsical 

1 M1-1 ·yes 
2 M1-2 Yes 
3 M1-3 Yes 
4 M2-1 Yes 
5 M2-2 Yes 
6 M2-3 Yes 

Mar 9, 2010 
1:24 PM 
Checked By: C,.-::rv-1 

Material Desian Rules 
gen Steel Tvoical 
g,en Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
geh Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoital 
gen Steel Tvoical 
gen•·steel Tvoical 
gen Steel Tvoical 
gen Steel Tvbical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvbical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 
gen Steel Tvoical 

Conc4000 ... Tvoical 
Conc4000 ... Tvoical 
gen Cone ... Tvoical 
gen Cone ... Tvoical 

TOM Inactive 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147 _3A_P456_GirderABeamA_SuperimpDead.r3d] Page 2 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads 

Member Advanced Data (Continued) 
Label I Release J Release I Offsetrinl J Offsetrinl TIC Onlv 

7 M2-4 
8 M2-5 
9 M2-6 
10 M3"'1 
11 M3-2 
12 M3~3 
13 M3-4 
14 M3-5. 
15 M4-1 
16 . M4-2 
17 M4-3 / 
18 MS:-1 xoooxx' 
19 M6-1 
20 M6-2 
21 M6-3 
22 M6-4 
23 M7-1 
24 M7-2 
25 M7-3 
26 . M7-4 .I 

27 M8-1 xoooxx 
28 M9-1 
29 M9-2 
30 Mg:.3 
31 M10-1 
32 M10'-2 
33 M10-3 
34 M10-4. 
35 M10-5 
36 M10-6 
37 M11-1 
38 M11,...2 
39 M11-3 
40 M11'-4 
41 M11-5 
42 M12-1 
43 M12-2 
44 M12~3 
45 M12-4 / 

46 M13;.1 . xoooxx \ ··. 

47 M14-1 
48 M4-3A-COL 
49 M3-3A-COL BenPIN 
50 M6-3A-COL BenPIN 
51 M5-3A-COL BenPIN 

Joint Coordinates and Temperatures 
Label Xrftl y [ftl zrm 

1 H1 0 0 0 
2 P3-3C 65.02 0 0 
3 P2-3C 146.04' 0 0 
4 P1'-3C 241.87 0 0 
5 H2 308.47 0 0 
6 P7-3A 316.47 0 0 
7 P6-3A 399.1 0 0 
8 P6-3A-FTG 

.. 

399,1 .· -34.2 0 

Phvsical 
Yes 

· Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Temn [Fl 
0 
0 
0 
0 
0 
0 
0 
0 

Mar 9, 2010 
1:24 PM 
Checked By: t.cS""~ 

TOM Inactive 

Inactive 

Detach From Diao 
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Mar 9, 2010 
1:24 PM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads Checked By: c,;:rl./4\ 

Joint Coordinates and Temperatures (Continued) 
Label x rm Yfftl Z rttl Temo rFl Detach From Dian ... 

9 P5-3A 482.07 0 0 0 
10 P5-3A-FTG ·482.07 -30.42 0 0 
11 H3 490.07 0 0 0 
12. P4-3A· 557.06 

..• ·o .. 0 0 
13 P4-3A-FTG 557.06 -33.75 0 0 
14 P3~3A 62i94. 0. 0 0 
15 P3-3A-FTG 622.94 -31.04 0 0 
16 P2-3A 689.22 0 0 0 
17 P1-3A 742.42 0 0 0 
18 HS· · 802.8. 0 0 o· 
19 H4 747.56 0 0 0 
20 N16 52.02 0 0 0 
21 N17 58.02 0 0 0 
22· N18 138.04 0 0 0 
23 N19 128.04 0 0 0 
24 ,, N20 .. 123.04·· 0 0- 0 
25 N21 81.02 0 0 0 
26 N22 72.02 0 0 0 
27 N23 232.87 0 0 0 
28 N24 , 222.87 0 0 0 
29 N25 165.04 0 0 0 

. 30 N26 .155.04 · 0 0 0 
31 N27 261.87 0 0 0 
32 N28 248.87 0 0 ·0 
33 N29 389.1 0 0 0 
34 N30 377.1 0 0 0 
35 N31 .324.47 0 0 0 
36 N32 474.07 0 0 o: 
37 N33 • 419.1 0 0 0 
38 N34 409;1 0 •. 0 0 
39 N35 551.06 0 0 0 
40 N36 544.06 0 0 0 
41 N37 616.94 0 0 0 
42 N38 609.94 0 0 0 
43 N39 573.06 0 0 0 
44' N40 570.06 0 0 0 
45 N41 565.06 0 0 0 
46 N42 683.22 0 0 0 
47 N43 678.22 0 0 0 
48 N44 635.94 0 0 0 
49 N45 630.94 0 0 0 
.50 N46 734.42 0 0 0 
51 N47 703.22 0 0 0 
52 N48 697.22 0 0 0 

Joint Boundarv Conditions/ ' 
Joint Label X fk/inl Yfk/inl Z fk/inl X Rot.rk-ft/radl Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footinb 

1 H1 Reaction Reaction Reaction Reaction I 
2 P3-3C .'t 'V-:"~ f Reaction Reaction Reaction.- \ 

P2-3C 
. .,,~ - J-.' 

Reaction Reaction Reaction l 3 ~ .......... ~f;,o 
• M ~ '¾,• .~ •1, • ~• r 

4 P1-3C ti) -!J :::;' ;~ Reaction Reaction Reaction I 
5 P7-3A i:',.l·--; Reaction Reaction Reaction I 

I 

6 P6:..3A;_FTG rs100.2 1 Reaction · Reaction Reaction Reaction Reaction I 
7 P5-3A-FTG I S221 \ Reaction Reaction Reaction Reaction Reaction / ., .... 

8 P4-3A-FTG S143i2 ReactiOn · ·Reaction Reaction Reaction Reaction / 
9 P4-3A S64.5 Reaction Reaction Reaction Reaction S109398 ~ ... 
RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \090147_3A_P456_GirderABeamA_SuperimpDead.r3d] 



Mar 9, 2010 
1:24 PM 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads Checked By: C3'1.i1 

Joint Boundary Conditions (Continued) 
Joint Label X rk/inl Y rk/inl Z fk/inl X Rot.rk-ft/radl Y Rot.rk-fl/radl Z Rot.fk-ft/radl Footina 

10 p3.:.3A-FTG S114.6 Reaction Readion Reaction Reaction Reaction 
11 P2-3A Reaction Reaction Reaction 

. 12 . P1-3A . Reaction· Reaction· Reaction 
13 H5 Reaction Reaction Reaction Reaction 

Joint Loads and Enforced Displacements (BLC 1 : P4-3A Reaction Influence) 
Joint Label LDM D"rection k*s"2/ft. :. 

1 P4-3A D y 

Joint Loads and Enforced Displacements (BLC 2 : P5-3A Reaction Influence) 
Joint Label LD M Direction Ma nitude k k-ft k*s"2/ft... 

1 P5-3A D y 1 

Joint Loads and Enforced Displacements (BLC 3 : P6-3A Reaction Influence) 
Joint Label LDM Directio k*s"2/ft ... 

t P6-3A D y 

Joint Loads and Enforced Displacements (BLC 4 : Unit Rot Load at P4-3A) V 
Joint Label LDM Direction Ma k*s"2/ft ... 

1 P4-3A L Mz 1 

l ·r, Member Point Loads 
· Member Label Direction Ma nitude k k-ft Location ft % 

No Data to Print ... 

Member Distributed Loads 
Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% End Location ft % 

No Data to Print ... 

Moving Loads 
Ta Pattern lncremen ... Both Wa s 1st Joint 2nd J ... 3rd Jo ... 4th Jo ... 5th Jo ... 6th Jo ... t Jo ... Bth Jo ... 9th Jo ... 10th J ... 

No Data to Print ... 

Basic Load Cases 
BLC Descriotion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area (Me ... Surface ( ... 

1 P4-3A Reaction lnflue .. None 1 
2 P5-3A Reaction lnflue .. · Ncine 1 
3 P6-3A Reaction lnflue .. None 1 

v 4 Unit Rot Load at P4~3A Norie 1 

Load Combinations 
D escnntIon 0 •.. . .. . .. acor ac or ac or acor S I PD SR BLCF t BLCF t BLCF t BLCF t BLCF actor BLCF actor BLCF actor BLCF actor 

I 1 P4-3A Influence 1 1 

( I 2 PS:-3A lnfh.ience .· 2 1 
3 P6-3A Influence 3 1 

,1.,.. 4 Unit Rot Load at P4-3A . 4 1 
5 Rot Load at P4-3A Yes 4 55.2 
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: jdf 

Mar 9, 2010 
2:53 PM . 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads Checked By: e,;rt;t:,t 

Joint Deflections (By Combination) 
LC Joint Label Xrinl Yrinl Zfinl X Rotation fradl Y Rotation fradl Z Rotation fradl 

1 5 H1 0 0 0 0 0 0 
2 5 P3-3C . ~ .. 0 0 0 0 0 0 
3 5 P2-3C 0 0 0 0 0 -2.004e-8 
4 5 . P1-3C 0 ·o · . 0 o·: 0 .· 8.676e:.8•· 
5 5 H2 0 0 0 0 0 1.825e-7 
6 5 P7,-3A 0 0 0 0 0 -1.267e-6 
7 5 P6-3A 0 0 0 0 0 2.758e-6 
8' 5 P6-3A-FTG 0 0 0 0 0 0 
9 5 P5-3A 0 0 0 0 0 -1.079e-5 
10 5 P5-3A-FTG 0 0 0 0 0 0 
11 5 H3 0 -.001 0 0 0 -5.416e-5 
12 5 r~·Ff4:31('J 0 0 0 0 0 "·· 1.296"e.;4 \ '. 

13 5 P4-3A-FTG 0 0 0 0 0 0 
.14 5 P3-3A ·.· o· 0 0 0 0 -3.477e-5 
15 5 P3-3A-FTG 0 0 0 0 0 0 
16 5 P2;.3A·. 0 0 0 0 0 8.211e'-6 
17 5 P1-3A 0 0 0 0 0 -3.705e~ 
18 5 H5 0 0 0 0 0 3.448e-7 
19 5 H4 0 0 0 0 0 3.448e-7 
20 5 N16 0 0 0 0 0 .·•o:.: 
21 5 N17 0 0 0 0 0 0 
22' 5 N18 0 0 .. 0 0 0 -1.544e-8 
23 5 N19 0 0 0 0 0 0 
24 5 N20 · 0 0 0 0 0 ·.· 0. 
25 5 N21 0 0 0 0 0 0 
26 5 

.. · N22'.. .. 0. 0 0 0 0 o,.:· 
27 5 N23 0 0 0 0 0 6.608e-8 
28 5 . •. N24·· 0 

.· 
0 0 · .. · 0 0 2.151e~a 

29 5 N25 0 0 0 0 0 -2.717e-8 
30. 5 N26: 0 0 0 0 0 -2A2ec:s 
31 5 N27 0 0 0 0 0 1.397e-7 
32 5 N28 ·• 0 ·O 0 0 0 1.029e-7 . 
33 5 N29 0 0 0 0 0 1.92e-6 
34 5 .. .. •· N30 ·' .. ·.· 0 o· 0 0 0 · 6.412Ef-7 
35 5 N31 0 0 0 0 0 -1.205e-6 
36 5 

· .. N32.·· ·O 0 0 0 0 -6.152e.:.6 
37 5 N33 0 0 0 0 0 3.322e-6 
38 5 N34 .. · 0 0 0 0 0 3;346e~. 
39 5 N35 0 -.008 0 0 0 1.002e-4 
40 5 .· N36··.·•· 0 -.014 0 0 0 4.956e-5 
41 5 N37 0 .003 0 0 0 -4.262e-5 
42 5 N38··· 0 .007 0 . 0 0 -4.742e-5 
43 5 N39 0 .016 0 0 0 3.151e-5 
44 5 N40 0 .015 0 0 0 5.672e'-5 
45 5 N41 0 .01 0 0 0 9.111e-5 
46 5 N42 0 o· 0 ·a 0 1.004e-5 
47 5 N43· 0 -.001 0 0 0 1.113e-5 
48 5 N44 0 -.004 0 0 0 -1.02e.:.5 
49 5 N45 0 -.003 0 0 0 -2.198e-5 
50 ·s N46· 0 0 o. .o 0 -3.24e-6 
51 5 N47 0 d 0 0 0 1.558e-6 
52 5 N48 0 0 " 0 0 0 s.241e.:.s 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Superimposed Dead Loads 

Mar 9, 2010 
2:53 PM 
Checked By:/' .,".fl.'\~ 

Joint Reactions (By Combination) 
LC Joint Label Xfkl Yfkl Zfkl MX fk-ftl MY fk-ftl MZ rk-ftl 

1 5 H1 0 0 0 0 0 0 
2 5 P3-3C 0 0 0 0 0 0 
3 5 P2-3C 0 0 0 0 0 0 
4 5 P1-3C. 0 0 0 .. 0 o· 0 
5 5 P7-3A 0 .007 0 0 0 0 
6 5 P6-3A-FTG 0 -.042 0 0 0 0 
7 5 P5-3A-FTG 0 .34 0 0 0 0 
8 5 P4-3A-FTG 0 0. 0 0 0 0 

./ 9 5 P4-3A 0 .082 0 0 0 -14.181 
10 5 P3-3A-FTG 0 -.475 0 0 0 0 
11 5 P2-3A 0 .11 0 0 0 0 
12 5 P1-3A ·0 -.021 0 0 0 0 
13 5 HS 0 0 0 0 0 0 
14 5 Totals:.· 0 0 0 
15 5 COG (ft): NC NC NC 
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Company 
Designer 
Job Number 

;{ Global 

: LHB 
: jdf 
: 090147 

Dis la Sections for Member Cales 

Bridge 69801 3A Pier 4 

MaX. I nterna(Sectiotis for Member Cales . 
Include Shear Deformation 

P-Delta Anal sis Tolerance 
Vertical A.xis > · 
Hot Rolled Steel Code AISC: LRFD 13th 
c·otd Formed Steel Code AISL01: ASD' 
Wood Code NOS 2005: ASD 
Wood Teoiperature ' 

.,· <•100f,;,, ::,:-··; 

Concrete Code ACI 2005 
:Masdnl\l, Code'· . ' 

.·. 
. MSJC 05/IBC 06 ASD<" ·· . 

4 

Concrete Stress 
usectacRe· 
Bad Framin 

General Material Properties 

I 1 I 
Label G[ksi] 

A36 Steel 
E [ksi] 
29000 11154 

Hot Rolled Steel Properties 
Label E ksi G ksi Nu 

1 A36 29000 11154 .3 

Hot Rolled Steel Section Sets 

Nu 
.3 

Apr 26, 2010 
11:31 AM 
Checked By:G.::ri,,"'1 

Therm (\1 ES F) 
.65 

Density[k/fl"3] 
.49 

Therm \1 ES F Densi k/ "3 Yield ksi 
.65 .49 36 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A:...P4_Pier.r3d] Page 1 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Member Primary Data 
Label I Joint 

1 M1 N2 
·-2; "M4 - -· N11--

3 MS N12 

J Joint K Joint 
N6 

N12, 
N13 

Bridge 69801 3A Pier 4 

Rotate(dea) Section/Shane Tvne 
BR3A-4a-Revi. .. Beam 
-- -cSlab' Beam 

Slab Beam 
-· .. -. ·-

Desian List 
None 

· None ._·. 

None 

Apr 26, 2010 
11:31 AM 
Checked By: G;:P•~ 

Material Desian Rules 
A36 Steel Default 
----••--A3B>• .. - :,Tvoical 

A36 Tvoical 
4 M6 ... , '•N'13<- ---•N1s.· .. -X, -· ~ --~·Slab::: ,I3"eam· None' ,,: ·- A36' . </t\tbical .. .. 

5 M7 N1S N16 Slab Beam None A36 Tvoical 
6 rv,a· N16 _.,, • --- N17 Slab'· Beam Nohe A36_- Tvoical 

Member Advanced Data 
Label I Release J Release I Offsetrinl J Offsetfinl TIC Onlv Phvsical TOM Inactive 

·1 M1 Yes Yes 
2 

·-
•M4- ·' .,-- --•-•-yes Yes . -,,.· 

3 MS BenPIN Yes Yes 
4>: -- M6.-.•·--- BehPIN , : 

BehPIN -,Yes>. Yes 
·- ·,·-·.· 

--

5 M7 BenPIN Yes Yes 
'6 ---•M8\-·_,·, __ :-ic .·., .. _.-,_ ·-·· .. -. ,:·,- ,.· 

·,_,-' Yes·_ --- .Yes'. 

Joint Coordinates and Temperatures 
Tern F Detach From Dia ... 

1 

.5 

7 

9 

11 N17 24.82 0 

Joint Boundary Conditions 
Joint Label X [k/inl Y [k/inl Z [k/inl X Rot.rk-ft/radl Y Rot.rk-ft/radl Z Rot.rk-ft/radl Footina 

Reaction Reaction Reaction Reaction Reaction Reaction 

N13 SlaveN3 SlaveN3 SlaveN3 SlaveN3 

5 N16 SlaveN6 SlaveN6 SlaveN6 SlaveN6 

Joint Loads and Enforced Displacements (BLC 2 : Lanes Separate) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 3 : Lanes Together R) -
Joint Label 

1 N2 

Joint Loads and Enforced Displacements (BLC 4 : Trucks Seperate) 
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s"2/ft ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801 3A P4\090147 3A P4 Pier.r3d] Page 2 - - - - - - - /l ,:z_ 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Apr26,2010 
11:31 AM 
Checked By:~ 

1.(- Joint Loads and Enforced Displacements (BLC 4 : Trucks Separate) (Continued) 
Joint Label LD M Direction 

1 N2 L Mx 5.54 
5:22 

Joint Loads and Enforced Displacements (BLC 5 : Trucks Together R) 
Joint Label LDM Direction 

1 N2 Mx 
2 . 5.22. 

Joint Loads and Enforced Displacements (BLC 6 : Trucks Together L) 
Joint Label LDM Direction 

1 N2 L Mx 5.54 
N6; 1.65 

Joint Loads and Enforced Displacements (BLC 7 : Centrifugal Force) 
Joint Label LDM Direction 

1 N2 L y -14.43 
·•. -2A7: 

-8.5 

-8.5 
·-8.5 -·, 

Joint Loads and Enforced Displacements (BLC 8 : Noncomp Dead) 
Joint Label 

Joint Loads and Enforced Displacements (BLC 9 : Superimposed Dead) 
Joint Label LDM Direction Maanitudeffk k-ft) fin rad). (k*s"2/ft... 

1 N2 L y -24.02 
'::2·-; : -N3: > L :;;, .:• _:,ye;··_-·· ?L ·y ,·_\::'-••,',•'':'. ····--22;66 .- . . .-.,. 

3 NS L y -23.34 
_;:.4-. .. 

. · _:· ·.·· .. _N6//· __ .· L-' ··:-_y .\ _..' .,;24:05 ,. . 

5 ~8""' I\.\?_ L Mx 14.2 
- 5!il\ ht> V C,5\/V\ 5\ i.~\10 

Joint Loads and Enforced isplacements (BLC 10: Lanes TogetherL) 
Joint Label LDM Direction 

N2 L Mx 
2.29. 

Joint Loads and Enforced Displacements (BLC 11 : 1 Truck Left) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 12: MDX Bracing Load) 
Joint Label 

1 
2i88 

3 2.76 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 3 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 13 : 1 Lane Left) 
Joint Label L D M Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 14 : Braking Force) 
Joint Label LO M Direction 

1 N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 15: Max Lane Torque) 
Joint Label LO M Dfrection 

1 N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 16: Max Truck Torque) 
Joint Label LO M Direction 

N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 17 : Unit Torque at F) 
Joint Label LO M Direction 

1 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 18 : 1 Truck Right) 
Joint Label LO M Direction 

1 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 19: 1 Lane Right) 
Joint Label LO M Direction 

1 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 20 : Type 3 + SU7 R) 
Joint Label LO M Direction 

N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 21 : Type 3S2-40 + SU7 R) 
Joint Label LDM Direction 

1 N2 L Mx 
2 N6 L MX 

Joint Loads and Enforced Displacements (BLC 22 : Type 3S3 + SU7 R) 
Joint Label LD M Direction 

1 N2 L Mx 
N6 L Mx 

Joint Loads and Enforced Displacements (BLC 23 : Std A + SU7 R) 
Joint Label L D M Direction 

1 N2 L Mx 
2 N6 L: Mx 

Joint Loads and Enforced Displacements (BLC 24: Std B + SU7 RJ 
Joint Label LDM Direction 

N2 L Mx 

Apr 26, 2010 
11:31AM 
Checked By: c....:::rv~\ 

k*s"2/ft. .. 

18.78 
17.64 

58.8 
55.4 

106.1 6/C. 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

2.07 

nitude k k-ft 
5.68 
A6 

5.68 
1.7 

1.69 • 

k*s"2/ft ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 4 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 24 : Std B + SU7 R) (Continued) 
Joint Label LDM Direction 

2 N6 L. Mx-

Joint Loads and Enforced Displacements (BLC 25 : Std C +SU7 R) 

2 

Joint Label 
N2 
N6. 

L OM Direction 
L Mx 
L Mx 

Joint Loads and Enforced Displacements (BLC 26: P411 + SU7 R) 
Joint Label LDM Direction 

N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 27: P413 + SU7 R) 
Joint Label LDM Direction 

1 N2 L Mx 
2 NB L Mx 

Joint Loads and Enforced Displacements (BLC 28: Std C152b + SU7 R) 
Joint Label LDM 

N2 L 
N6 L 

Joint Loads and Enforced Displacements (BLC 29 : Std C17 4b + SU7 R) 
Joint Label LDM 

N2 L 
N6 L 

Joint Loads and Enforced Displacements (BLC 30: Std C198 23 + SU7 R) 
Joint Label LDM Direction 

N2 L Mx 
N6 L 

Joint Loads and Enforced Displacements (BLC 31 : Std 214b + SU7 R) 
Joint Label LDM Direction 

N2 L Mx 
2 N6 .. L 

Joint Loads and Enforced Displacements (BLC 32 : Std C237b + SU7 R) 

2 

Joint Label 
N2 
Ne·· 

LDM 
L 
L 

Direction 
Mx 
Mx 

Joint Loads and Enforced Displacements (BLC 33 : Std C256b + SU7 R) 
Joint Label LDM 

1 N2 L 
2 N6 L 

Joint Loads and Enforced Displacements (BLC 34 : Std C200i + SU7 R) 
Joint Label L D M Direction 

1 N2 L Mx 
2 N6 ·L 

Apr 26, 2010 
11:31 AM 
Checked By: (-,,3·\«\ 

2.67 
1.69 · 

23.76 
1.69 

22.64 
1.69 

3.65 
1.69 

5.97 
. 1.69 

.84 
. 1.69 

5.81 

31.09 
1.69 

12.54 
1..69 .·· 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801 3A P4\090147 3A P4 Pier.r3d] Page 5 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 35 : Type 3 + SU7 T) 
Joint Label LO M Direction 

N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 36 : Type 3S2-40 + SU7 T) 
Joint Label LO M Direction 

1 N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 37: Type 3S3 + SU7 T) 
Joint Label LO M Direction 

N2 L Mx 
2 N6 L Mx. 

Joint Loads and Enforced Displacements (BLC 38 : Std A + SU7 T) 
Joint Label LDM Direction 

1 N2 L Mx 
2 L Mx 

Joint Loads and Enforced Displacements (BLC 39 : Std B + SU7 T) 
Joint Label 

1 N2 
N6· 

Joint Loads and Enforced Displacements (BLC 40 : Std C +SU7 T) 
LDM Direction 

L Mx 
L Mx 

Joint Loads and Enforced Displacements (BLC 41: P411 + SU7 T) 
Joint Label LO M Direction 

N2 L Mx 
2 N6 ·L 

Joint Loads and Enforced Displacements (BLC 42: P413 + SU7 T) 
Joint Label Direction 

1 N2 Mx 
2 N6 Mx 

Joint Loads and Enforced Displacements (BLC 43 : Std C152b + SU7 T) 
Joint Label LDM Direction 

1 N2 L Mx 
N6 L ·Mx · 

Joint Loads and Enforced Displacements (BLC 44: Std C174b + SU7 T) 
Joint Label LO M Direction 

N2 L Mx 
N6 L Mx 

Joint Loads and Enforced Displacements (BLC 45: Std C198 23 + SU7 T) 
Join Label LD M Direction 

1 N2 L Mx 
2 L Mx 

Apr26,2010 
11:31AM 
Checked By: c....:rv.1 

118.34 
22.49 

118.34 
27.27 

118.34 
29.17 

k*s"2/ft. .. 
138.14 

. 35.19 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft.. 
156.99 
35.19 

174.72 
35.19 

nitude k k-ft 

k*s"2/ft... 
153.01 
35.19 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 6 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 46 : Std 214b + SU7 T) 
Joint Label LDM Direction 

N2 L Mx 
2 N6· L Mx 

Joint Loads and Enforced Displacements (BLC 47: Std C237b + SU7 T) 
Joint Label LDM Direction 

N2 L Mx 
N6 L Mx 

Joint Loads and Enforced Displacements (BLC 48 : Std C256b + SU7 T) 
Joint Label LDM Direction 

1 N2 L Mx 
2 N6 L Mx 

Joint Loads and Enforced Displacements (BLC 49 : Std C200i + SU7 T) 
Joint Label LDM Direction 

N2 L Mx 
N6 L Mx 

Joint Loads and Enforced Displacements (BLC 50 : Type 3 R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 51 : Type 3S2-40 R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 52 : Type 3S3 R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 53 : Std A R) 
- Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 54 : Std B R) 
Joint Label LDM .Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 55 : Std C R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 56: P411 R) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 57: P413 R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 58 : Std C152b R) 
Joint Label L,D,M Direction 

Apr26,2010 
11:31 AM 
Checked By{',.;,,\;,.,,__,, 

153.31 
. 35.19 

155.55 
35.19 

160.91 
35.19 

169.93 
35.19 

k*s"2/ft ... 

Magnitude[(k,k-ft), (in,rad), (k*s"2/ft ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 7 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 58: Std C152b R) (Continued) 
Joint Label L DM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 59 : Std C17 4b R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 60: Std C198 23 RJ 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 61 : Std 214b R) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 62 : Std C237b R) 
Joint Label L OM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 63 : Std C256b R) 
Joint Label LDM Direction 

1 N2 L Mx 

.. Joint Loads and Enforced Displacements (BLC 64 : Std C200i R) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 65 : Type 3 T) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 66 : Type 3S2-40 T) 
Joint Label LDM Direction 

N2 · L Mx 

Joint Loads and Enforced Displacements (BLC 67 :Type 3S3 T) 
Joint Label L OM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 68 : Std A T) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 69 : Std B T) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 70 : Std C T) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 71: P411 T) 

Apr 26, 2010 
11:31 AM 
Checked By: e,_:.ff-•"\ 

k*s"2/ft... 

k*s"2/ft... 

k*s"2/ft ... 

k*s"2/ft... 

k*s"2/ft... 

k*s"2/ft... 

k*s"2/ft... 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

Joint Label L,D,M Direction Magnitudef(k1k-ft) 1 (in,rad), (k*s"2/ft ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 8 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 4 

Joint Loads and Enforced Displacements (BLC 71: P411 T) (Continued) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 72: P413 T) 
Joint Label LDM Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 73 : Std C152b T) 
Joint Label LDM Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 74: Std C174b T) 
Joint Label LD M Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 75: Std C198 23 T) 
Joint Label LO M Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 76: Std 214b T) 
Joint Label LDM Direction 

N2 L Mx 

,r .. Joint Loads and Enforced Displacements (BLC 77 : Std C237b T) 
:. f Joint Label L D M Direction 

1 N2 L Mx 

Joint Loads and Enforced Displacements (BLC 78 : Std C256b T) 
Joint Label LD M Direction 

N2 L Mx 

Joint Loads and Enforced Displacements (BLC 79 : Std C200i T) 
Joint Label LDM Direction 

N2 L Mx 

Member Point Loads (BLC 2 : Lanes Seperate) 
Member Label Direction Maanitudefk k-ftl 

1 M4 y -2.54 
2 M4 ' y ··. -5.07 . • .. · 

3 MS y -5.07 
4 . . MS y. .·•· · .. _.··· ..:5,07 . 

.· 

5 MS y -5.07 
6 MS y . -5.07 
7 MS y -5.07 
8 M5 y .. • 

. : .· '-5:07 . 

9 MS y -5.07 
10 ·Ms y ·. .· .. · -s.01.·· -.· .. ·· 

·. .. 
11 MS y -2.54 
121 ·.· MEL . y : ·, . ·) . ~2(54. .· 

13 M7 y• -5.07 
14 M7 

· .. ·• . . y · ... •. ·•· 
. .···. ·-:·-.· .... ~5:07/ ·. .. . 

15 M7 y -5.07 
16 

. -·- M7 y .· -5.ot·· : . 

.· 

•· 

Apr26,2010 
11:31AM 
Checked By: c-.::Y-t•\\ 

k*s"2/ft. .. 

k*s"2/ft... 

k*s"2/ft ... 

k*s"2/ft... 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

k*s"2/ft ... 

Locationfft % 1 
0 
1 

.25 
1.25 
2.25 
3.25 
4.25 
5.25 
6.25 
7.25 . 

8.25 
4.07 
.94 
L94 
2.94 
3.94i 
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LHB Company 
Designer. 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 2 : Lanes Seperate) (Continued) 
Member Label Direction Maanitude[k k-ftl 

17 M7 y -5.07 
18 M7 y -- ;:;5_07 • _-

-, -

19 M7 y -5.07 
20 ._ M7 y -- -,, -5.07 _., 

21 M8 y -5.07 
22 - M8' y _- - -2.54 ' 

Member Point Loads (BLC 3 : Lanes Together R) 
Member Label Direction Maan itudefk k-ftl 

1 M5 y -2.54 
2 M5 - .--- y ~5.0T 
3 M5 y -5.07 
4 MS ' ' ' y -5.07 
5 M5 y -5.07 
6---_ -· 

MS .. 
_·_ y ..:5_07· -, 

' -. _,, - -_ 

7 M5 y -5.07 
8 -- M5 y -5.07 
9 M6 y -5.07 
10 M6-- y .· 

--5.07 _-_ -- ' ·- ._·--, ' . 
11 M6 y -2.54 

I 12 - -· M6 y ,- -

-2i54 < -_ ' ------ --

13 M7 y -5.07 
14· 

-
M7••· 

-,- y._--- -· - - i -.< -S.bt ,_ --

15 M7 y -5.07 
16 

- -- _-, 

M7 
- y ' - - -.- -•. -5:07 ---- " 

17 M7 y -5.07 
18 

-_ : 
' •MT ·- " - y ,·• ' -5;07< -,. --_' ,--

19 M7 y -5.07 
20 

-_ - M7·- y - c.5:07 , 
21 M8 y -5.07 

- 22 ' M8 y -.- '-2:54 
-, 

-- '·' _, 

Member Point Loads (BLC 4 : Trucks Seperate) 
Member Label Direction Maanitudefk k-ftl 

1 M5 y -34.85 
2 -- M5 _,'-. 

- -'. y ,, -,- •• '- ~34.85 
3 M7 y -34.85 

4 
_, 

M7 
.- y < -34.85 

--
-. .' .-, -

Member Point Loads (BLC 5 : Trucks Together R) 
Member Label Direction Maanitudefk k-ftl 

1 M5 y -34.85 
2 M6 y _-. ~34.85 ' --

3 M7 y -34.85 
4 M7 

-- y ·_ 

-34.85 

Member Point Loads (BLC 6 : Trucks Together L) 
Member Label Direction Maanitudefk k-ftl 

1 M5 y -34.85 
2 - . ' M5 -· 

-- y - _-_ ,·-. - --- .- ;..34_35 
3 M6 y -34.85 
4 M7> y .:.34.85 - ---

- •· 
--

Member Point Loads (BLC 10: Lanes Together L) 
Member Label Direction Magnitude[k,k-ft] 

-- -

--

' -.-

--

' 
-- :, 

-·-

' 

-

---
-, 

Apr26,2010 
11:31AM 

- Checked By: c;fl .. &\ 

Locationfft % 1 
4.94 

,-·- 5.94 
6.94 

. __ 7.94 
.75 
1.75 

Locationrft %1 
1.07 
2.07 
3.07 

--·4.07 
5.07 
6.07 
7.07 
8.07- -

.07 
1.07 

---

2.07 
4.07' ' 
.94 
1.94··-·_ 
2.94 

- ·3~94 ' . 
4.94 
5.94 

-.-

- -·-

6.94 
7.94 
.75 

_, 

1.75 ._ 

Locationfft %1 
.25 

6.25 •. -

1.94 
-7:94 

Locationfft %1 
5.07 
2.01·-
1.94 
7.94 -

- ~-- -

Locationrft %1 
.25 

- 6.25 -
1.25 

--. ·3.12 ' - - -

Location[ft, %] 
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-[L ~fl 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

. Member Point Loads (BLC 10: Lanes Together L) (Continued) 

1 

3 

5 

7 
8 
9 
10· 
11 
12 
13 
14 I 

15 
16 
17 
18· 
19 

21 
·22 ·•· 

Member Label 
M4 

M5 

M5 

M5 
M5 
M5 

M5 

M6 
M6 
M7 

M7 
MT 
M7 
M7 
M7 

Direction Maanitude[k k-ftl 
Y -2.54 

,.--

Y -5.07 

Y -5.07 

Y -5.07 
· y . -5.07. 

Y -5.07 

Y -2.54 
·- · Y - --. . . -2.54 

Y -5.07 
Y .:.5_()7 
Y -5.07 

y -5.07 
--5.07 

y 

y -5.07 
'-

Member Point Loads (BLC 11 : 1 Truck Left) 

Member Point Loads (BLC 13 : 1 Lane Left) 
Member Label Direction 

1 y 

MS y 

5 MS 
6 
7 M5 y 

9 M5 y 

11 MS y 

Member Point Loads (BLC 15: Max Lane Torque) 
Member Label Direction 

1 y 
2 ... ·.·, 

' -

3 y 

5 MS y 

7 MS y 
- .,,,_.,: .. 

9 
-10 

y 

Maanitudefk k-ftl 
-2.54 

-5.07 

-5.07 
,-5.07° 
-5.07 

-2.54 

Maanitudefk k-ftl 
-1.18 

-2.37 

-2.37 

-1.18 

. ,' -··.-· 

Apr26,2010 
11:31 AM 
Checked By: C..J"TN\ 

Locationrtt %1 · 
0 

- 1 
.25 

-, 
,-, 

2.25 

4.25 
5:25 
6.25 
7.25 -
8.25 

-- 1'.25'· 
2.25 
3.25 
.12 

2.12 
· 3~12. 

4.12 

6.12 
. 7.12 .· 

Locationfft %1 
0 

.25 

2.25 
3.25 
4.25 

6.25 
725. 
8.25 

Locationrft %1 
0 
1 

.25 
1.25 
2.25 

4.25 
525 -. 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCritical Piers\69801_3A_P4\09014 7 _ 3A_P4_P ier.r3d] Page 11 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 15: Max Lane Torque) (Continued) 
Member Label Direction Maanitude[k k-ftl 

13 M7 y -2.37 
14 MT .·, y .· '-2.37 
15 M7 y -2.37 

·-.16 .·. M7 . y · .. -2.37 
17 M7 y -2.37 

. 18 M7 y ~2.37 · 
19 M7 y -2.37 
20 M7 y -2.37 
21 M8 y -2.37 
22 M8 

.·· . y -1.18 

Member Point Loads (BLC 16: Max Truck Torque) 
Member Label Direction Maanitudefk k-ftl 

1 MS y -26.9 
2 

•. 

MS 
·. y . -26.9 

3 M7 y -26.9 
4 . M7 y · . -26,9 ·. 

Member Point Loads (BLC 18: 1 Truck Right) 
Member Label Direction Ma nitude k k-ft 

1 M7 y -34.85 
2 M7 y -34.85 · 

.. Member Point Loads (BLC 19: 1 Lane Right) 
Member Label Direction Maanitudefk k-ftl 

1 M6 y -2.54 
2 ·.· .: M7 ·.: 

.. .. . y -5.07 
·.·· . . .:· . . . 

3 M7 y -5.07 
4 . •· M7 y -5.07 .. •• 

5 M7 y -5.07 
6 . ·•·· .. M7 : y ·. . ... 

~5.07 ... .. : 

7 M7 y -5.07 
8 ··M7 y . . ~5.07 ·.· . . 

9 M7 y -5.07 
10 · · .. .·. MS 

. y ..-5:07 
.. 

11 MS y -2.54 

Member Point Loads (BLC 20: Type 3 + SU7 R) 
Member Label Direction Maanitude[k k-ftl 

1 M5 y -37.57 
2 .• · ... Ms y -37.57 . : 

3 M6 y -23.64 
.4 M7 ··. 

.· y . ~23.64 . 

Member Point Loads (BLC 21 : Type 3S2-40 + SU7 R) 
Member Label Direction Maanitude[k k-ftl 

1 M5 y -37.57 
2 M5 y c37:57 • ·. 
3 M6 y -34.65 
4 M7 y .· 

c34.f35 

Member Point Loads (BLC 22 : Type 3S3 + SU7 R) 
Member Label Direction Ma nitude k k-ft 

M5 y -37.57 
y -37,57 

. 

·' 

. ·. 

.· . 

.. 
.. .. 

.. 

· .. 

'. 

Apr 26, 2010 
11:31 AM 
Checked By: C,---S"",<•\ 

Locationfft %1 
.94 
1.94 
2.94 

. 3.94 
4.94 
5.94 
6.94 
7.94 

.. 

.75 
· 1.75 

.. 

Locationrft % l 
.25 

· 6.25 
1.94 
7.94 .·. 

Location ft% 
1.94 
7.94 

Locationfft %1 
4.07 
.,94 .. ·· .. .·· .. 

1.94 
2.94 .··· 
3.94 

·. 4.94 
5.94 
6.94 . 
7.94 
.75 
1.75 

Locationfft %1 
.25 

.6.25 ·•· 
1.25 
3.12 

Locationfft %1 
.25 

. 6.25 . 

1.25 
3.12 

Location ft% 
.25 

625 
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I 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 22 : Type 3S3 + SU7 R) (Continued) 
Member Label Direction Ma nitude k k-ft 

3 M6 y -35.42 
4 M7 y c.35.42 

Member Point Loads (BLC 23 : Std A + SU7 R) 
Member Label Direction Maanitudefk k-ftl 

1 MS y -47.59 
2 Ms 

.. 
y I 

-47:59 
. 

.· 

3 M6 y -37.57 
4 M7 y ··. -37.57 

Member Point Loads (BLC 24 : Std B + SU7 R) 
Member Label Direction Maanitudefk k-ftl 

1 MS y -60 
2 .M5 

., y •; •. -60 ; , ,· 

3 M6 y -37.57 
4 .. •·M7 ·. ·y ··_37_57 

Member Point Loads (BLC 25 : Std C +SU7 R) 
Member Label Ma nitude k k-ft 

MS -68.02 
;..68.02 
-37.57 

Member Point Loads (BLC 26 : P411 + SU7 R} 
Member Label Direction Ma nitude k k-ft 

1 M y -67.19 
2 y ~67.19 
3 M6 y -37.57 

, , 

4 M7 y ,.37.57. 

Member Point Loads (BLC 27: P413 + SU7 R) 
Member Label Direction Maanitudefk k-ftl 

1 M5 y -69.21 
2 M5 y •' 

• -69.21 
,·. 

.. . ; 

3 M6 y -37.57 
.· 4 ·.M? 

,' y . -37.57 ·. •. . · · . ,· .. 

Member Point Loads (BLC 28 : Std C152b + SU7 R) 
Member Label Direction Maanitudefk k-ftl 

1 MS y -65.97 
·2 , ; MS y ~65:97 

.·. 

.. · .. · .. ,; 

3 M6 y -37.57 
4 M? y '. , 

~37.57 

Member Point Loads (BLC 29: Std C174b + SU7 R) 
Member Label Direction Ma nitude k k-ft 

MS y -71.6 
2 M5 -71.6 
3 M6 -37.57 

M7 

Member Point Loads (BLC 30: Std C198 23 + SU7 R) 
Member Label Direction Magnitude[k,k-ft] 

.· 

·. 

.··, 

Apr26,2010 
11:31 AM 
Checked By: C-~\P\ 

Location ft % 
1.25 
3.12 

Locationfft %1 
.25 

6.25 · 
1.25 
3.12 ·. 

Locationm % l 
.25 

6.25 
1.25 

. 3 .. 12 

Location ft % 
.25 

1.25 

Location ft % 
.25 

6.25 
1.25 
3.12. 

Locationfft % l 
.25 

,•,6.25> 

1.25 
3;12 

Locationfft % l 
.25 

6.25 
1.25 

.· 3.12 

Location ft % 
.25 

6.25' 
1.25 

• 3.12 

Location[ft, %] 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 30: Std C198 23 + SU7 R) (Continued) 
Member Label Direction Maanitude[k k-ftl 

1 MS y -73.61 

3 M6 y -37.57 

Member Point Loads (BLC 31 : Std 214b + SU7 R) 
Member Label Direction Maanitudefk k-ftl 

1 MS y -75.11 
2 :·. .,rv,5.•·. y :.75,11 
3 M6 y -37.57 
4 

.· .•.fill], · .. •• y -31.57 

Member Point Loads (BLC 32 : Std C237b + SU7 R) 
Member Label Direction Maanituderk k-ftl 

1 MS y -71.12 
y 

3 M6 . y -37.57 
y 

Member Point Loads (BLC 33 : Std C256b + SU7 R) 
Ma nitude k k-ft 

1 -68.76 

Member Point Loads (BLC 34 : Std C200i + SU7 R) 
Member Label Direction Maanitude[k k-ftl 

1 MS y -78.57 

3 y -37.57 

Member Point Loads (BLC 35 : Type 3 + SU7 T) 
Member Label Direction . Maanitudefk k-ftl 

MS y -28.84 

3 M6 y -18.3 

Member Point Loads (BLC 36 : Type 3S2-40 + SU7 T) 
Member Label Direction Maanitude[k k-ftl 

1 MS y -28.84 
2 .· ... -:Ms : y ·-28:a4.:a . 

3 M6 y -25.18 
4 · M7 y · ,--2sA8 

Member Point Loads (BLC 37: Type 3S3 + SU7 T) 

.. · .. 
·- .. :, 

; .. 

Apr26,2010 
11:31 AM 
Checked By: c:rv✓, 

Locationfft %1 
.25 

6.-25 
1.25 

Locationrft %1 
.25 

6.25 
1.25 

·- . 3;12 

Locationrft %1 
.25 

1.25 

Locationrtt %1 

1.25 

Locatianrft %1 
.25 

Locationfft % 1 
.25 

6:25 
1.25 

·.· _. 3~12 

Member Label Direction Ma nitude k k-ft Location ft% 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 14 
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I 
\, 

LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 38 : Std A + SU7 T) 
Member Label Direction 

1 M5 y 
2 M5 

. .. y · ... 
3 M6 y 
4 : M7 

.. y •· · .. 

- . 

Member Point Loads (BLC 39 : Std B + SU7 T) 
Member Label Direction 

1 M5 y 
2 ··. M5 y .. 

3 M6 y 
.. 

4 . M7. •·• y 

Member Point Loads (BLC 40 : Std C +SU7 T) 
Member Label Direction 

1 M5 y 
2 M5 y 
3 M6 y 
4 

. 
MT ·.· ... y ·. · .. 

Member Point Loads (BLC 41 : P411 + SU7 T) 
Member Label Direction 

1 M5 y 
2 y 
3 M6 y 
4 M7 

Member Point Loads (BLC 42: P413 + SU7 T) 
Member Label Direction 

1 M5 y 
2 

. . . 
• MS 

.· ... ·: . ·: y»: .· . .· •· 

3 M6 y 
4 M7 ·. . ··. y 

Member Point Loads (BLC 43 : Std C152b + SU7 T) 
Member Label Direction 

1 MS y 
2 

. : 
MS 

: · . y ... .. 
· .. 

3 M6 y 
4 . M7 . . y . ·.· .· 

Member Point Loads (BLC 44: Std C174b + SU7 T) 
Member Label Direction 

1 MS y 
2 ·. MS y 
3 M6 y 
4 M7 y 

Member Point Loads (BLC 45: Std C198 23 + SU7 T) 
Member Label Direction 

1 MS y 
2 Ms y 
3 M6 y 
4 MT y 

Ma□nitudefk k-ftl 
-35.85 

: -35.85 
-28.84 
~28.84 

Maanitudefk k-ftl 
-43.96 
-43.96 
-28.84 
-28.84 

Mannitude[k k-ftl 
-48.21 
-4821 
-28.84 

.-28.84. 

Ma nitude k k-ft 
-40.07 

. -40.07 
-28.84 
--28:84 

Ma□nitudefk k-ftl 
-44.17 

.. -44.17 
-28.84 

. -28.84 

Maanitudefk k-ftl 
-47.78 
-47:78 
-28.84 

.· . ~28.84 .. 

Maanitudefk k-ftl 
-48.14 
-48:14 
-28.84 

· -28.84 . 

Ma nitude k k-ft 
-42.29 
-42.29. 
-28.84 
'-28.84. 

.. < 

Apr26,2010 
11:31 AM 
Checked By:c:::rL-...,, 

Locationfft %1 
.25 . 

6.25 
1.25 

.· 3.12 

Locationfft %1 
.25 
6.25. 
1.25 
3.12 

Locationfft % l 
.25 

· 6.25 
1.25 

· 3:12 

. Location ft % 
.25 

6.25 
1.25 
3.12 

Locationfft %1 
.25 

6.25 .·. 

1.25 
3.12 

Locationrtt %1 
.25 

6.25 · 
1.25 
3.12 

Location[ft %1 
.25 

6.25 
1.25 

. 3.12 

Location ft % 
.25 

6.25· 
1.25 
3.12 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Bridge 69801 3A Pier 4 

// 
1. .Member Point Loads (BLC 46: Std 214b + SU7 T) 

Member Label Direction 
1 MS y 

y 
3 M6 y 

' - ' 

Member Point Loads (BLC 47 : Std C237b + SU7 T) 
Member Label Direction 

1 MS y 
2 MS ,y ' 

3 M6 y 
4 M7 y 

Member Point Loads (BLC 48 : Std C256b + SU7 T) 
Member Label Direction 

1 MS y 
l.;:2: 

.,_ ·, . 'i ·M5 y 
'• ' -

3 M6 y 
,_ 4· •··•.M7 .. y 

Member Point Loads (BLC 49 : Std C200i + SU7 T) 

1 
Member Label 

M6 
>.·: .. ·Mt' 

Direction 
y 

Member Point Loads (BLC 50 : Type 3 R) 
Member Label Direction 

MS y 

Member Point Loads (BLC 51 : Type 3S2-40 R) 
Member Label Direction 

MS y 
y 

Member Point Loads (BLC 52 : Type 3S3 R) 
Member Label Direction 

MS y 

Member Point Loads (BLC 53 : Std A R) 
Member Label Direction 

1 MS 
2. 'MS 

Member Point Loads (BLC 54 : Std B R) 
Member Label Direction 

1 MS y 

"- - · Member Point Loads (BLC 55 : Std C R) 
Member Label Direction 

' ,, 

Maonitucterk k-ftl 
-41.14 

-28.84 

Maonitudefk k-ftl 
-42.61 
-42.61· ' 
-28.84 
:..28.84 

Maonitucterk k-ftl 
-43.73 

·. < -43.73 
-28.84 

.•._, ' -28;84:' 

Mannitudefk k-ftl 
-49.05 

,-

-28.84 
· · ·. , '.:2EL84' ·, .. -.·· -.• 

Ma nitude k k-ft 
-23.64 

Ma nitude k k-ft 
-34.65 

Ma nitude k k-ft 
-35.42 

Ma nitude k k-ft 
-47.59 

Ma nitude k k-ft 
-60 

Magnitude[k,k-ft] 

Apr26,2010 
11:31 AM 
Checked By: c:fV'\ 

s·J ;L.J/J.o 

Locationm %1 
.25 

.. 6.25 
1.25 

Locationfft %1 
.25 

·.· 6.25 
1.25 
3.12 

Locationfft %1 
.25 

6 .. 25 '' 

1.25 
3:12. ' 

Locationm %1 
.25 

6.25 
1.25 
3.12 ·, .. _',, 

Location ft % 
.25 

·····e.2s · 

Location ft % 
.25 

6.25 

Location ft O o 

.25 

Location ft % 
.25 

Location ft % 
.25 

·.·. 6.25 

Location[ft,%] 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801 3A P4\090147 3A P4 Pier.r3d] Page 16 -- .--- ~-11 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 55 : Std C R) (Continued) 
Member Label Direction 

1 MS y 
2 MS y 

Member Point Loads (BLC 56: P411 R) 
Member Label Direction 

1 MS y 
2 M5 y 

Member Point Loads (BLC 57: P413 R) 
Member Label Direction 

1 M5 y 
2 MS y 

Member Point Loads (BLC 58 : Std C152b R) 
Member Label Direction 

1 M5 y 
2 M5 y 

Member Point Loads (BLC 59: Std C174b R) 
Member Label Direction 

1 M5 y 
2 MS y 

. · Member Point Loads (BLC 60: Std C198 23 R) 
Member Label Direction 

M5 y 
2 y 

Member Point Loads (BLC 61 : Std 214b R) 
Member Label 

M5 
rv15 

Member Point Loads (BLC 62 : Std C237b R) 
Member Label Direction 

1 MS y 
2 M5 y 

Member Point Loads (BLC 63 : Std C256b R) 
Member Label Direction 

1 MS y 
2 M5 ·y 

Member Point Loads (BLC 64 : Std C200i R) 
Member Label Direction 

M5 y 
M5 y 

Member Point Loads (BLC 65 : Type 3 T) 
Member Label Direction 

1 M5 y 
2 M5 y 

Ma nitude k k-ft 
-68.02, 

.. -68.02 

Ma nitude k k-ft 
-67.19 
-67.19 

Ma nitude k k-ft 
-69.21 
-69.21 · 

Ma nitude k k-ft 
-65.97 
-65.97 

Ma nitude k k-ft 
-71.6 

Ma nitude k k-ft 
-73.61 

Ma nitude k k-ft 
-71.12 
:..71.12 

Ma nitude k k-ft 
-68.76 
~68.76 

Ma nitude k k-ft 
-78.57 
-'78.57 

Apr26,2010 
11:31 AM 
Checked By: C:::Si--'-'l 

Location ft% 
.25 

6.25 

Location ft% 
.25 

6.25 

Location ft% 
.25 
6.25 

Location ft % 
.25 
6.25 

Location ft % 
.25 

· 6.25 

Location ft % 

Location ft% 
.25 

6.25 

Location ft% 
.25 

6.25 

Location ft% 
.25 

6.25 

. Location ft % 
.25 

6.25 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 17 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 66 : Type 3S2-40 T) 
Member Label Direction 

MS y 

Member Point Loads (BLC 67 : Type 3S3 V 
Member Label Direction 

MS y 
2 . - M5 y 

Member Point Loads (BLC 68 : Std A TJ 
Member Label Direction 

1 M5 y 
2 MS y 

Member Point Loads (BLC 69 : Std B TJ 
Member Label Direction 

1 MS y 
2· MS· y 

Member Point Loads (BLC 70 : Std C TI 
Member Label Direction 

MS y 

-'\.Member Point Loads (BLC.71: P411 TJ 
Member Label Direction 

MS y 
y 

Member Point Loads (BLC 72: P413 TJ 
Member Label Direction 

MS y 

Member Point Loads (BLC 73 : Std C152b TJ 
Member Label Direction 

MS y 

Member Point Loads (BLC 74: Std C174b TJ 
Member Label Direction 

MS y 
y· 

Member Point Loads (BLC 75: Std C198 23 T) 
Member Label Direction 

1 MS y 
y.· 

Member Point Loads (BLC 76: Std 214b T) 
Direction 

y 
y 

Ma nitude k k-ft 
-25.18 
'-25.18 

Ma nitude k k-ft 
-26.24 
-26.24. 

Ma nitude k k-ft 
-35.85 
'..35.85 

Ma nitude k k-ft 
-48.21 

Ma nitude k k-ft 
-40.07 

Ma nitude k k-ft 
-44.17 

Ma nitude k k-ft 
-42.29 

Ma nitude k k-ft 
-41.14 

Apr26,2010 
11:31 AM 
Checked By: (.:Sli-\ 

Location ft % 
.25 

6.25· 

Location ft% 
.25 
6.25 · 

Location ft% 
.25 

6.25 

Location ft% 
.25 

6.25' 

Location ft% 
.25 

. ··. 6.25 

Location ft % 
.25 

6:25 

Location ft % 
.25 

·· .. · 6.25 

Location ft% 
.25 

Location ft % 
.25 

6.25.•· 

Location ft % 
.25 

6.25 

Location ft O o 

.25 
6.25 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 18 
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\. 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Member Point Loads (BLC 77 : Std C237b T) 
Member Label Direction 

1 M5 y 

Member Point Loads (BLC 78 : Std C256b T) 
Member Label Direction 

1 M5 y 
2 M5 .Y 

Member Point Loads (BLC 79 : Std C200i T) 
Member Label Direction 

1 M5 y 
2 MS y 

Member Distributed Loads (BLC 1 : Pier Cap Weight) 

Ma nitude k k-ft 
-42.61 

Ma ni ude k k-ft 
-43.73 

: '"43.73 - · 

Ma nitude k k-ft 
-49.05 

Member Label Direction Start Maanitudefk/ft d .. End Maanitudefk/ft d ... Start Locationfft %1 
1 M1 y -.3 -.358 0 
2 .. M1 .·y,:; .. · '-.595 :.;921 •-·;. .•·· 7;16 

•. 

3 M1 y -.921 -.99 8.16 
4 

.. Ml. y ,<99· ... ·· :;._968 9 . .. •. 

5 M1 y -.968 -.557 13.16 
6 .· . . . 'Mt :.;· .. ·y :,..:_343 ; . --.3 ·: ..... 15•/,' 

. ~ Member Distributed Loads (BLC 14 : Braking Force) 
Member Label Direction Start Maanitudefk/ft d .. End Maanitudefk/ft d ... Start Locationfft %1 

1 z .907 
.. 

3 M6 z .907 .907 0 .. , .. ,.z._· .. 
5 MB z .907 .907 0 

Basic Load Cases 

Apr26,2010 
11:31 AM 
Checked By: C~l 

Location ft % 
.25 
625. 

Location ft % 
.25 
625' 

Location ft % 
.25 
6.25. · 

End Locationfft %1 
7.16 
:8.16' 

9 
\•.13.16 

15 
100: -- ' 

End Locationfft %1 
0 

0 

0 

BLC Descrintion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area /Me ... Surface !. .. 
1 Pier Cao Weiaht 

3 Lanes Toaether R 
. 4, · Trucks Senefafe -
5 Trucks Toaether R 

.. 6> TrucksTodether L 
7 Centrifuaal Force 
8 Noiic:01110 Dead · 
9 Superimposed Dead 

10 . taneif Tckietherl 
11 1 Truck Left 

· 12 MDX BiaciriO Load 
13 1 Lane Left 

15 Max Lane Toraue 
1s· MaxTruckTorm:ie 
17 Unit Toraue at F 

21 Type 3S2-40 + SU? R 

RISA-3D Version 8.1.3 

DL 

LL 

LL 

LL 
•ot. 
DL 

LL 

LL 

LL 
LL 
LL 

,> . LL::.', .··• 
LL 

..... 

.. ·.,; 

··: ' ..•.. 

. _ .. : .. 

2 

2 

6 

5 

1 

1 

2 

1 -. ·. 1 

1 
2 .· 
2 

22 
22 

4 

22 
2 

11 
.. · .. · 
. .... -

6 

z: ··•· "•''< •. 
11 

·4 .· .. 
4 

.•. 

· .. ·· 

. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Basic Load Cases (Continued) . 

Bridge 69801 3A Pier 4 

Apr26,2010 
11:31 AM 
Checked By: r -3'·\,J\ 

BLC Descriotion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area <Me ... Surface <. .. 
. ··4·,.' 

23 Std A + SU? R LL 2 4 
2. 4 

25 Std C +SU? R LL 2 4 
'.-_ .·_ 

27 P413 + SU? R LL 2 4 
2 4 

29 Std C174b + SU7 R LL• 2 4 
_ 30 Std C198 23 + SU7 R LL ·. 2 
31 Std 214b + SU? R- LL 2 4 
32 · . Std C237b + SU7 R • . LL . 4 
33 Std C256b + SU? R LL 2 4 

· 34· Std C200i+· SU7 R LL -2: '4 
35 Tvoe 3 + SU7 T LL 2 4 

37 Tvoe 3S3 + SU? T LL 2 4 
38' :· Std A+ SUTT . LL .· 
39 Std B + SU? T LL 2 

- 40 Std C. +SUTT . · LL· 
41 P411 + SU? T LL 2 4 

43 Std C152b + SU7 T LL 2 4 

45 Std C198 23 + SU7 T LL 2 4 .. 
; ( 4 7 Std C237b + SU? T LL 

· 48\ __ 'Std ¢2561:f+, SLJ7 T . · Lh , · __ -•·: :( 
2 4 

:' :_:;.'.··i,,:-::;,•>,,::,2>::-. :·.· ·:/•4:·: , .. _. :· .. ,,,·-_ _ , .. ·:,.:. 
49 Std C200i + SU7 T LL 2 4 

51 Tvoe 3S2-40 R LL 1 2 

53 Std AR LL 1 2 
·. '. '. . 

55 Std CR LL 1 2 

57 P413 R LL 1 2 
_• .... _ : 

59 Std C174b R LL 1 2 
. 60-: :std G198o'23'R LL' 
61 Std 214b R LL 1 2 

63 Std C256b R LL 1 2 
· .. 

65 Tvoe 3 T LL 1 2 
66 ··,Tvbe3S24O T .· LL 
67 Tvoe 3S3 T LL 1 2 

-- 68 .-- · <StdAT LL 
69 Std BT LL 1 2 

... · ._· 

71 P411 T LL 1 2 

73 Std C152b T LL 1 2 ... 

. 75 Std C198 23 T LL 
(~ 1 7EF ·; StdI2146:T "· _ .. · ' LL· _-.. ___ .· ,'. · ... 
· . I 77 Std C237b T LL 

1 2 ·.; -_:-_ ,_: t':_ '-'. , . 2 :' 
1 2 

k78:: , . Std d25.Eib t . LL , -_ - - ' ·:1 ::c:J>_ ·;: ,2·'\··< ... ::-..< ,_-_-· 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \FractureCriticalPiers\69801_3A_P4\090147 _3A_P4_Pier.r3d] Page 20 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

'Basic Load Cases (Continued) 
BLC Descri tion Cate o 

79 Std c200· T LL 

Load Combinations 

Bridge 69801 3A Pier 4 

X Gravit Y Gravit Z Gravi Joint 
1 

Apr26,2010 
11:31 AM 
Checked By: <..,SU\ 

Point Distributed Area Me ... Surface ... 
2 

Descriotion Sol .. PD ... SR ... BLC FactorBLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 
1 Lanes Seoerate 2 1 4 1.33 7 1 14 1 
2 Lanes·Tociether R - 3 1 5 1.33 .7 1 14 1 
3 Lanes Toaether L 10 1 6 1.33 7 1 14 1 

' 4 . .One Lane Left , 13 1:2 11 1.596 7 .6. 14 .6 
5 All Dead Loads DL 1 
6 · Max,Torciue 15 '1 16 1.33 7 .77 14 1 . 
7 100kioft Toraue 17 100 

9 MaxOnelaneTorque 15 1.2 16 1.596 7 .462 14 .6 
10 ..... Tvoe 3 + SU7 R Yes 20 1.33· 7. .88 14 .8T- · · ··.·. · 
11 Tvoe 3S2-40 + SU? R Yes 21 1.33 7 1.03 14 1.09 
12 · tvne 3s3·.+ sut R Yes •. 22 f.33 · 7 1..05 14. 1:09 1 

• 

13 StdA+SU7R Yes 23 1.33 7 1.22 14 1.26 

15 StdC+SU7R Yes 25 1.33 7 1.51 14 1.64 

17 P413+SU7R Yes 27 1.33 7 1.53 14 2.31 
.. 

19 Std C174b + SU? R Yes 29 1.33 7 1.56 14 1.75 
r.,,,.·, 20: .StdC1.98f'23 1:i:i'.SlJtRYes'? .. : _; 3ot;3'3 t f59:,t41i9t-~·· , :. -.,, .. ·_.· > .· .. ·· ... '.' - ., > 

\ : 21 Std 214b + SU? R Yes 31 1.33 7 1.61 14 2.02 
22:, stdc23:1o·+stJtR;Yes1· · f<'3t t3a T 1J)6-142'i'1B'•,>· .·· < ,, ·· :.: i; ... ·- .. 
23 Std C256b + SU? R Yes 33 1.33 7 1.52 14 2.32 

25 Tvoe 3 + SU? T Yes 35 1.33 7 .68 14 .87 

27 Tvoe 3S3 + SU? T Yes 37 1.33 7 . 79 14 1.09 

29 Std B + SU? T Yes 39 1.33 7 1.04 14 1.48 

31 P411 +SU7T Yes 41 1.33 7 .99 14 1.98 

33 StdC152b+SU7T Yes 43 1.33 7 1.1 14 1.6 

35 StdC198 23+SU7TYes 45 1.33 7 1.02 14 1.91 

37 StdC237b+SU7T Yes 47 1.33 7 1.02 14 2.19 

39 Std C200i + SU? T Yes 49 1.33 7 1.12 14 1.93 

41 Tvoe 3S2-40 R Yes 51 1.596 7 .6 14 .67 

43 Std AR Yes 53 1.596 7 .82 14 .87 
.. 

45 Std CR Yes 55 1.596 7 1.17 14 1.33 

47 P413 R Yes 57 1.596 7 1.19 14 2.13 

49 Std C174b R Yes 59 1.596 7 1.23 14 1.45 

51 Std 214b R Yes 61 1.596 7 1.29 14 1.78 
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\ 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Apr26,2010 
11:31 AM 
Checked By: CJ·t""''\ 

Load Combinations (Continued) 
D . f escrm ton 0 •.. . .. ... acor actor a or acor SI PD SR BLCF t BLCF BLCF ct BLCF t BLCF actor BLCF actor BLCF actorBLC Factor 

53 Std C256b R Yes 63 1.596 7 1.18 14 2.13 
·54, · · Std C200i fl > Yes :.64 1.596 :7' · 1;35 14 1.67. .. 

.·. .- ·•·. 

55 Tvoe 3 T Yes 65 1.596 7 .31 14 .4 
56 ·· · Ti/oe 3S2~0T .. Yeis ·:-c .·· '66 1'596 .·7. ;43.- 14 .:er _.,_ .. - .: ..... -·.· . _; i,.· - .~,.. . . .... ~ 

57 Tvoe 3S3 T Yes 67 1.596 7 .45 14 .67 
58 

... . Std )(T·. 
.. Yes- ,: 

68 1 '.!596 ·•7· · :62 14 ·.81 .... . 

59 Std BT Yes 69 1.596 7 .76 14 1.13 
.60 Std CT·· -•· Yes -70 1.596 :7 .83 14 1:33 
61 P411 T Yes 71 1.596 7 .69 14 1.73 
62 . ' P413T Yes ·1z 1.596 .. 1·· ':76 14 2.13 
63 Std C152b T Yes 73 1.596 7 .82 14 1.27 
64 StdC174bT Yes 74 1.596 7 .83 14 1.45 

.. 
: 

65 Std C198 23T Yes 75 1.596 7 .73 14 1.65 
66 .. Std214bT-· . •Yes 76 1.596 7 .71 14 1.78 : 

67 Std C237b T Yes 77 1.596 7 .73 14 1.98 
'68' Std C256bT Yes 1 78 1.596 .7 .76 .14 2.1·3 
69 Std C200iT Yes 79 1.596 7 .84 14 1.67 
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lix 

M4 
•N11 "/ii12 M5 

~13 
M6 

~15 M7 
MB 

"fii16 ...,.N17 

- 921 kff!)9k/ft 

.,klft . '"'illillWl mm i,;y11111111111mrnfh~~ '"' 
3 4 N5 J I I I J J l J J J I J J J I I ·1 [l 

0-e------e-e--e------e--88 

Loads: BLC 1, Pier Cap Weight 

LHB 

f'-- jdf Bridge 69801 3A Pier 4 Jan 19, 201 0 at 3:56 PM 
\ N 090147 090147_3A_p4_Pier.r3d 

+ 



0 )~.------
fu_x 

-5.07k -5.07k -5,07k -6.07k -5.07k -5.07k -5.07k 
-2.54k 

-5.07k -5.07k 

-5.07k -5.07k 
-2.54k 

-5.07k_ --5.D7k -5,07k -5.07k -5.07k -5.07k -5.07k 
N1 -2.54k 

-2.54k 

N17 

.73k-ft 

N2 

Na 

G--0- - - - - - - --8-8- ---0- ~ 

Loads: BLC 2, Lanes Separate 

(' LHB 

\ jdf Bridge 69801 3A Pier 4 Mar 9, 201 0 at 3:49 PM 

~ 090147 090147 3A P4 Pier.r3d ill - - -



-~-~,\ 

lix 

-5.Dlk ."l ·1 .. 1 -5.Dlk -5.0lk 

'"l ''1 
-5.07k 

-5.0lk -5.0lk -5.0lk -5.0lk -5.07k 
-5,07kl -5.07k1 -5.07k

1 -5.07k 

-254l ! l l -2.54k -2.5'1k 

t ~J_J _y 

N11 N12 

13 

N16 N17 

t°59k-ft 

JN2 
N3 "'!ii4 

0---0- - - - - - - --8-S-
j 5k-ft 

N 

6 

-8------- --08 

Loads: BLC 3, Lanes Together R 

LHB 

-r:::. ljd! 
~ • 090147 I I ~ • 

Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:50 PM 

090147 _3A_P4_Pier.r3d 



,,.---... 

~-~( · __________________ _ 
--~. 

tl.x 

-34.85k 

-34.85k 

-34.BSk 

• -34.B5k 
N11 'N12 • 

N1~ .. 
,,1Q • N°15 -N17 

0----0---------0-S-

-~ • r.v;, 

N3 

4 

__ --- ~ 
N2 

-8--

Loads: BLC 4, Trucks Seperate 

LHB 

(\ ljdf I I I 
~ oso141 I 
-t-' 

Bridge 6980t 3A Pier 4 Mar 9, 201 O at 3:50 PM 

090147 _3A_p4_Pier.r3d 



.,,-.... ----._ , -----,_ 

~( ), _________ _ "\' 

b_x 

°NTT Nti 

~1 
"'!ID 

~1 
"'Im' l =1 

N'iB' •N17 

,k•ft 
, i22k·ft . N 

N6 

~~--------~-&-~----·--- -~ 

Loads: BLC 5, Trucks Together R 

~ILHB . N jdf 

1><::,090147 

Bridge 69801 3A Pier 4 Mar 9, 201 0 at 3:50 PM 

090147 _3A_P4_Pier.r3d 



________ ( 
-,, 

U.x 

-34.B5k 
I 

-34.85k 
-34.BSi 

-34.BSk 

l + t ... 
'fm ~,. 

e A,s 

N16 N17 

.54k-n 

N2 N 4 6 N6 
1.65k-lt 

0- -0- - - - - - - ---0-S- - -e- - - - - - - -0- -08 

Loads: BLC 6, Trucks Together L -1~8 £:~Q I 
~ 

Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:50 PM 

090147 _3A_P4_Pier.r3d 



(;-- --) 
~~-

~': 

tlx 

N11 -----,;f\2 

13 
""ITTo 

N1o ~N17 

ml 
:S.tsk -2-4~ 

•ti.OK .. N'I 
'I'll, -1:1 ....... 

1'16 -8.5k 

0- ---0- - - - - - - ---e-s- - -8- - - - - - - --0- -08 

Loads: BLC 7, Centrifugal Force 

LHB 

T\ ljdf Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:50 PM 
\ 0-J I 090147 / / 090147_3A_P4_Pier.r3d · 

() 



( 
.,---::) 

\ 
\ .. 

&.x 

' 

N11 Ni< 

1'113 
N15 

"'" N17 

-86.24k 

52.Bk-O ~-•1 ~9.1 u -77.79k 
N2 

·Na 
N4 

52.6k-ft 
No u 

NB 

G-- -0- - - - - - - --0-8-- --0- - - - - - - .F- - -0:D 

. 

Loads: BLC 8, Noncomp Dead 
. 

LHB 

"'- jdf Bridge 69801 3A Pier 4 Mar 9, 201 0 at 3:50 PM 
l 

JJ 
090147 090147 _3A_P4_Pier.r3d 

-



.- ~ ..... --•, 

\ 

t1.x 

N 

N17 

-24.02k 

-22.66k 
-23.34k 

? ~ * i -24.05k 

( ' •m ~ g 
\ 0--0-------- -e-&--0- -02) 

\ 
~-,,,, 

........... --...,_ 
. ~ ---- tn --,--.~--- --- . ,,.,, C 

-~-··-•--·=• .. ~ ..... .,_____ · VL, :;__ Ir,,~-- .. -1,-,.,. ~.,..r' '•. . . -- ~· ,._ ... ,., .. --------'---~---/"""·~-· 

Loads: BLC 9, Superimposed Dead 

~ 
LHB 

\ . jdf Bridge 69801 3A Pier 4 Mar 9, 201 0 at 3:50 PM 

)J 090147 090147 _3A_P4_Pier.r3d 
~~------------'---------------------'-------------' 



( 
fix 

-=r1-i -i t N 

.73k-ft 

N2 

.. l ··i .. l ·1 ·11 -5.07k -5.07k 

I I -2.54l 
i t ~,. 

-5.07k, -5,071 -5.071 -5.07~ -5.07~ -5,07~ -5.D7k 

-t • i i i i i-2.5L 
----,,N17 

N3 4 N5 .29k-ft 

0--0-----------8-8- ---0-

Loads: BLC 10, Lanes Together L 

7'"~B 
jdf 

WI 090147 
\N 

Bridge 69801 3A Pier 4 

N6 

-0- -8(0 

Mar 9, 2010 at 3:50 PM 

090147 _3A_P4_Pier.r3d 

--<\ 



---

tlx 

-34.85k 

-34.BSk 

1lr 
N11 N1~ • 

!'fl-' 
-ms-

NIB N17 

i.54k-n 

F 
N3 "~4 

NS 

NG 

0--8- - -·- - - - --8-& -0- -0--88 

Loads: BLC 11, 1 Truck Left 

~ ILHB 
I jdf 

~ 090147 

Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

090147 _3A_P4_Pier.r3d 



""" \ 

~ 
U\ 

----.. 
( ":-, 
' ., 

!;ix 

N11 
"'" 

"'" ,,,. 
N10 N17 

f2 ·~ l ~ 
0--0----· ---- ~.-s---4-------=ek__-88 

• 6k 

' 

Loads: BLC 12, MDX Bracing Load 

LHB 

jdf Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

090147 
., 090147 _3A_P4_Pier.r3d 



----,r-..,,__ 

~ 
:::i 

tlx 

'°" .,,.1 • .,i ""1 .,., ·"'\ '°l '"l ··1 
'"" t. Jr t. i _'") -
t '" '" ... '" '", 

r :Jk-0 
r2 

N3 "N4 

0---0- - - - - - - --8-8-

N5 

N6 

-8- -0--88 

Loads: BLC 13, Lane Lelt Only 

LHB 

jdf Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

090147 090147 _3A_P4_Pier.r3d 

~----...... 



_,,-- ... . ---\ 

~ 
\ 

.,/ 

lix 

. 
., 

~k/ft .907k/ft •m~ • 
a·~~~k/ft 

; ·M~Ik/ft 

.907k/ft 
rM • •N17 

r7Bk-ft 

IN2 
N3 '''Jll4 r7.B4k-ft 

o,5 

-£ . . 0--0- - - - - - - ---e-s--- --0- - - - - - - - --EB 

Loads: BLC 14, Braking Force 

~ LHB 
i 

(..}J jdf Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

-v 090147 090147 _3A_P4_Pier.r3d 



'•, 

fix 

-2.37k -2.37k -2.37k -2.37k -2.37k -2.371~ -2.37k -2.37k -2.37k 
-1.18k 

-2.37k -2.37k -2.37k 

-1181 
-2.37k -2.37k -2.37k -2.37k -2.37k 

-1.18k 

N17 

8.Bk-ft 

N2 

NJ 
Ns 

&--- -0- - - - - - - - -e-s--- --8------- -~ 

Loads: BLC 15, Max Lane Torque 

r:::-1LHB 
jdfff -------1 

l Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

jJ 090147 090147 _3A_P4_Pier.r3d 
~~---------'--------------------'-----------~ 



,,,--.. 
( ( 
---------- ----------

.\\ 
1 • 

Eix 

-26.9~ 

-26.9k 

-26.9k 

-26.9k i I 
NH i 

"lq,j3 
e fq;5 :t 

!'N,s 
----i.11 

0-- -0- - - - - - - - -e-e- - -0-

100k-ft 

, •. ,~ ~ r.v;, 

N3 4 __ -- v\J 

N2 

0 
Loads: BLC 16, Max Truck Torque 

LHB 

t}) jdf Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

~ 090147 090147_3A_P4_Pier.r3d 



. .-----·-....,, 

&.x 

N. 
N12 

-l'Ql;:j 
,,n., 

'1\116 -N17 

9N2 

• N6 
~ ~ ·~ i 

0--0---------e-s-----e------- --e:IJ 

Loads: BLC 17, Unit Torque atF 

{'--~HB 
' jdf 

~ 090147 
CJ 

Bridge 69801 3A Pier 4 Mar 9, 2010 at 3:51 PM 

090147 _3A_P4_Pier.r3d 

~, 
.·~· 



,,,.--.. 
( 

I tlx I \ .. 

~' 

'ITT; M4 
N12 M5 

"1ff3" MB 
"'Im 

··1 
M7 

~1 
N16 

MB 
-N17 

'N:;-

M1 N3 4 N5 , i22k-ft 
N6 

~~--------~-&-~------- -~ 

Loads: BLC 18, 1 Truck Right ~1f---LHB -------11 ljdf 

--+:: 090147 

Bridge 69801 3A Pier 4 

1 

Apr 15, 2010 at 3:21 PM 

090147 _3A_P4_Pier.r3d 
;---



.-·--...., 

lix 

-5.07k 

Nil M4 

-5.07k -5.07k 
-5.07k -5.07k -5.07k -5.07k -5,07k -5,07k 

N1~ M5 

-N1a 
M6 

-2541 
• ... w 

·Nt5 '11 • ,, ,, -2.54k 

• N16 J's 1N17 

'N2 

No M1 
"'N4 

0--0-----. ----8-8--
i 5k-ft 

N5 

6 

-8------- --E(i) 

Loads: BLC 19, 1 lane Right 

~ILHB I 
~ ~;0147 Bridge 69801 3A Pier 4 

1 

Apr 15, 2010 at 3:21 PM 

090147 _3A_P4_Pier.r3d 



--.. 

~( ___ ___;_____:___ ___ ,( ______ _ ~ 

tlx 
-.\ 

-37.57k 

•37.57k 

• • ·23.61 
-23.•·i 

- OM 

0--0---·------. -0--8--0----.. -----0--08 

Loa~s: BLC 20, Type 3 + SU7 R 

"°{"::: LHB 

, jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :34 PM 

,-\:; 090147 090147_3A~P4_Pier.r3d 

~ 



( ·~ 
,, 

\ \ '• 

lix 
', 

-37,57k 

-37,57k 

u =1 -34.65k 

u t 

,.68k-ft 

I 
r46k-n 

I 

0- -0- - - - - _. - - - -0- -e- - & - - - - - - - -0- -~ 

' 

Loads: BLC 21, Type 3S2-40 + SU7 R 

r:;: LHB 

\ 

t 
jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:34 PM 

090147 090147 _3A_P4_Pier.r3d 



tlx 

-37.57k 

-37.57k 

-35.42k ... -35.42k 

• ... • 

-~ '·"" 

G--0----------0---8--0---------0--(x] 

Loads: BLC 22, Type 3S3 + SU7 R 

\ 

i\° ~B 
Jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :34 PM 

~ I 090147 

()1 
090147 _3A_p4_pier.r3d 



_,.--.., 
·-~ 
--------------

.-.. \ 
'-----~ 

tlx 

-47.59k 
I 

"'"l -37.571 
-37,51 • 

ea 

·- ,_, 

0--0----------0--9--0---------0--0:) 

Loads: BLC 23, Std A+ SU7 R 

LHB 

""I jdf I 
090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:34 PM 

090147 _3A_p4_Pier.r3d 

~ 



!ix 
\ 

-60k 

-60k 

• • -37] ~'] 

,64k-lt 

t--------------------------------------------------------------- .69k-fi 

0---0-----------0--8--&--------8--(x) 

Loads: BLC 24, Std B + SU7 R 

~ ~B 
. jdf 
~ 
~ I 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:34 PM 

090147 _3A_P4_Pier.r3d 



lix 

-68.02k 
-68.02k 

... ... -37571 
-37.571 

.67k-ft 

r--------------.-~-----------------1.69k-• 

~~---------~-~--&--------&-~ 

Loads: BLC 25, Std C +SU7 R 

~~HB 
1 jdf 

~ 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:35 PM 

090147 _3A_P4_Pier.r3d 



lix 
( ( --~ 

-67.19k 

-67.19~ 

... ... ~7.571 
-37.571 

.. ~ ··-· 
0--0----------0--e--&--------0--~ 

Loads: BLC 26, P411 + SU7 R 

"(':ILHB \ r::.d;--f _______ _JI 
:§ ~~9_01_47 ____ __J _____________ Jjl ~~~E===I Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:35 PM 

090147 _3A_P4_Pier.r3d 



&.x 

-69.211< 

-69.21k 

• • .37 571 
-37.571 

,..... '"" 

G--G-----------0--8--0----------8--~ 

Loads: BLC 27, P413 + SU7 R 

LHB 

~~df l J 

_f'\ 090147 
() 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :35 PM 

090147 _3A_P4_Pier.r3d 



------------------------------------, 

tlx 

•m •m 

- t ,,m .a,.m 

.o= '"" 

0--e----------0--e--e----------0--0i) 

~ I Loads: BLC 28, Std C152b + SU? R 

LHB 

' I "df I 
~~90147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:35 PM 

090147 _3A_P4_Pier.r3d 



"I\; 
I 

Jl 
'-J 

_,..--. 

\ ! 

l;J__x 

-71.Sk 

-71.Sk 

'" -37.571 n 
-37.571 

r--97k-ft 

I 
11.69k-ft 

r 

0- ---0- - - - - - - - - --0- -s - - 0- - - - - - - - -0- -0:i) 

. 
Loads: BLC 29, Std C174b + SU7 R 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:35 PM 

090147 090147 _3A_P4_Pier.r3d 



'T\ 
\ 

,...--~. 

tlx 

-73.61k 

-73.61k 

... • -37.571 
-37.571 

04k-lt 

r----------------~--~~-~-J1.69K-lt 

G--0- - - - - - - - --0- -8- -0- - - - - - - - -0- -08 

Loads: BLC 30, Std C198_23 + SU7 R 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:35 PM 

090147 090147 _3A_P4_Pier.r3d J1 ~~-----~-------------~-----~ 



(--------- ~r----------

n.x 

-75.11k 

-75.11k 

... ... •37.571 
-37.571 

m •-

0--0------. --. --0--8--0---------8--CiJa 

Loads: BLC 31, Std 214b + SU7 R ~l~B i 

~•~;0147 Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :35 PM 

090147 _3A_P4_Pier.r3d 



,,,,----...,_ ,-----. 

Elx 

~71.121< 

-71.12k 

... • -37] 
-37.571 

.,,~. '""' 

G--0----------0---S--&--------0--80 

Loads: BLC 32, Std C237b + SU7 R 

7°\iLHB i 
I 'df 

~ 1~90147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :35 PM 

090147 _3A_P4_Pier.r3d 



tlx 

~68. 76k 

-6B.76k 

• ,,. -37.571 
-37571 

,,_ '"" 

G- -0- - - - - - - - - --0- -8- - & - - - - - -- -- -8- -~ 

~ 
Loads; BLC 33, Std C256b + SU7 R 

LHB 

Ji jdf ~ I 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :35 PM 

090147 _3A_P4_Pier.r3d 



_,...---..•,, .:-·---- .. 

(c 

t:lx 

-76.57k 

-78.57k 

• • -37] -37] 

""~ '""" 

G- -0- - - - - - - - - -0- -8- - 0- - - - - - - - -8- -~ 

Loads; BLC 34, Std C200j + SU7 R 

~ LHB 

(}j ~ Bridge 69801 3A Pier4 Apr 19, 2010 at 1:35 PM 

iJ 090147 090147_3A_P4_Pier.r3d 



tlx 

-28,84k 

-28.84k 

• • -1831 -183i 

'"'"" ··~ 

0- -e- - - - - - - - - -0- -e - - e- - - - - - - - -0- -ex 

Loads; BLC 35, Type 3 + SU7 T 

~ILHB I 

~ ~;0147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :36 PM 

090147 _3A_P4_Pier.r3d 



. ~----, .--::---- .. 

( 
n.x 

-28,84k 

-28.84k 

• • 
-25.1l ~J 

"~~ '·~· 

G------0-----------0---8--0----·-----0--e:;J 

Loads: BLC 36, Type 3S2-40 + SU7 T 

7\-~HB 
I jdf 

~ 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 _3A_P4_Pier.r3d 



I\ 
l 

~ 
d 

.,,.----..... 

·---------

tLx 

-2B.Bllk 

~ 
-28.B4k 

~ 
-26.24k 

~ 
-26.211k 

~ 

~ 9"9-, 

8 

. 

r8.34k-fl 

I 
,.,.. 

r9.17k-ft 

r 

0- -0- - - - - - - - - -0-·--e- - & - - - - - - - -0- -08 

Loads; BLC 37, Type 383 + SU7 T 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 090147 _3A_P4_Pier.r3d 



_,--., 

tlx 

-35.85k 

-35.85k 

... ... -2881 -2881 

13B.14k-tt 

r------------~---____j35.19k-ft 

G--0----------0--S--&--------e--~ 

Loads: BLC 38, Std A+ SU7 T 

LHB 

/\. ljdf S" 090147 I 
Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 _3A_P4_Pier.r3d 

-....... 



,.,--·- ~~---. 

!ix 

-43.96k 

. i -43.96k 

i -28.84k - ~ 
-28.84k 

i 88 

88 

r63.77k-ft 

I 
,,,,, 

!35.19k-ft 

I 

0--B----------0--8--0---------0--GG) 

Loads: BLC 39, Std 8 + SU7 T 

LHB 
~ 
\ 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

s--,., 090147 090147 _3A_P4_Pier.r3d 

~ 



.. ~~-

( 
--_________ ( -~ 

!J_x 

-49.21k 

-48,21k 

• • -28.841 
-2•.•·1 

m= m,~ 

0--0----------0--8--0----------0--0:v 

Loads: BLC 40, Std C +SU7 T 

~ILHB 

' I "df ~J -.N: 090147 I j I 
Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 _3A_P4_Pier.r3d 

.. 



_,-------, ,,-------, 

{ 
I 

tl.x 
\ -

-40,07k 

-40,07k ,, -26.~l -28,81 V' 

r51.9k-ft 

I 
135,19k-ft 

T 

0-- -0- - - - - - - - - -0- -9- - e- - - - - - - _· -0- -80 

Loads: BLC ◄ 1, P411 +SU7T 

LHB 

. jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 090147 _3A_P4_Pier.r3d 



,,--.. 

tlx 

~44.17k 

-44.1/k 

... • ·2B641 . 
-28B41 

'"""' .... ~ 

0---0- - - - - - - - --0--8- -e- - - - _., - - - -0- -~ 

Loads: BLC 42, P413 + SU7 T 

~ILHB i 

~~:0147 Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 _3A_P4_Pier.r3d 



tlx 

-47.78k 

-47.?Bk 

• • -28841 
-28.841 

174.72k-ft 

r---------------i35.19k-• 
0--0----------0--8--&--------0--0:) 

0 Loads: BLC 43, Std C152b + SU7 T 

\ LHB 

~jdf 
~f-0-90_1_4_7 _______ -j 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 _3A_P4_Pier.r3d 



,,~ 
( 

b_x 

-46.14k 

-48.14k 

• • -28.841 
-28] 

,__ ,,~ 

G--0----------0--8--8---------0--e:iJ 

Loads: BLC 44, Std C174b + SU7 T 

I'. LHB 

~ jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :36 PM 

~ 090147 090147_3A_P4_Pier.r3d 



7': 
I 
~ 
¼I 

!ix 

,,-----­" •, 

( \ 

. 

. 

-42.29k 

~ 
-42.29k 

~ 
es 

r 53.01k-ft 

I 

\ ( 
'.~ 

-28.84k 

~ 
-28.84k 

~ BS 

' . 
-

135.19k-ft 

' 
0--0----------0--8--0---------0--~ 

Loads: BLC 46, Std C198 23 + SU7 T 

LHB 

jdf Bridge 6980.1 3A Pier 4 Apr 19, 2010 at 1:36 PM 

090147 
090147 _3A_P4_Pier.r3d 



.---~ 
( 

-~ 
\ 

tLx 

-41.14k 

-41.14k 

• • -2•-~l -2•.•4l 

•=•~ .,_ 

G- -0- - - - - - -- - - -0- -e- -e- - - - - - - - -0- -~ 

Loads: BLC 46, Std 214b + SU7 T 

A~HB 
\ jdf 

~ 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :37 PM 

090147 _3A_P4_Pier.r3d 



.,..-----
~ 

\ 

tlx 

-42.61k 

-42.61k 

• • -28."J -28.] 

~- ···-
0- -G- - - _· - - - - - -0- --e- - e- - - - - - - - -0- -~ 

Loads: BLC 47, Std C237b + SU7 T 

LHB 

~~ 
I 

~1090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:37 PM 

090147 _3A_P4_Pier.r3d 



/" 

lix 

-43.73k 
-43.73k 

-28.84k 

.t • 
-28.84k 

N11 .. 
-N13 

-l'l15 • 
N16 ~N17 

I160.~1k-ft 

rN2 · 
N5 35.19k-ft i;r3 ~4 

0- -e- - - - - - - -e-s- - --0- ~ - - - - --E)--x 

~ILHB I 
~ jdf 

--.._ 090147 

Loads: BLC 48, Std C256b + SU7 T 

Bridge 69801 3A Pier 4 Apr 26, 2010 at 11 :29 AM 

090147 _3A_P4_Pier.r3d 



r, 
\ 

!ix 

-49,06k 

--49,05k 

• ... -28.841 
·28.841 

,.,_ ··-
0--8----------0---8--&--------0--CiJ:D 

Loads: BLC 49, Std C200j + SU7 T 

f\:" I LHB 

-\JI jdf I I i 
~ 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :37 PM 

090147 _3A_P4_Pier.r3d 



~ 

\ 
-W 
\}J 

I_ ) : 

lix 
,, • 

-23.64k 

-23.64k 

,, ,, 

., 

r-97k•ft 

I 
.... 

0- --0- - - - - - - - - -0- -e- -0- - - - - - - -· -e- -08 

Loads: BLC 50, Type 3 R 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :37 PM 

090147 090147 _3A_P4_Pier.r3d " 



_,--~ ..-·-......__ 

I I ( 

h.x 

,,,. ... ,__ 

-\ 

-34.65k 

--34,65k 

• ... 

r6k-ft 

0--0----------0--8--0---------0--~ 

f\~HB \ 
~ jdf 

+:,. 090147 

Loads: BLC 51, Type 3S2.-40 R 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:37 PM 

090147 _3A_P4_Pier,r3d 



,,----

tlx 
___________ ( 

\ 
'•· 

-35.42k 

-35.42k 

..... • 

rk-ft 

.,'.------------. 

0--0----------0--9--0---------0--GG) 

r(~HB I 
:---\j jdf 

l_j') 090147 

Loads: BLC 52, Type 363 R 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :37 PM 

090147 _3A_P4_Pier.r3d 



.,--., 

tl.x 

--47.59!< 

--47.59k 

• • 

r45k-ft 

G--0-----------0--8--8---------8--~ 

Loads: BLC 53, Std A R 

~ILHB I ~ jdf 

~:090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:37 PM 

090147 _3A_P4_pier.r3d 



,,~----. 
---------( 

,/~ ... 

!ix 

-60k 

-60k 

• • 

rk·ft 

0- -0- - - - - - - - - -0- -s- - 0- - - - -_- - - -e- -08 

Loads: BLC 64, Std B R 

~ LHB 

~ jdf 

'\J 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:37 PM 

090147 _3A_P4_Pier.r3d 



,~ 

( I v I 
li.x 

\. 

-68.02k 

-68.02k .. .. 

F7k-ft 

0--0----------0--8--0---------e--~ 

Loads: BLC 55, Std C R 

LHB 

~ljdf I 
'\_j 090147 
~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:37 PM 

090147 _3A_P4_Pier.r3d 



.,,.---,,_ 

lix 

-67.19k 

-67.19k 

• • 

r76k-n 

0--0----------e---e--e---------0--08 

Loads; BLC 56, P411 R 

~ LHB 

\J jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :37 PM 

~ 090147 090147_3A_P4_Pier.r3d 



----
~~( 

&.x 
-------( 

_;.,,--...· 

-69,21~ 

-69.21}< 

... ... 

r•~ft 

0--0- - - -.- - - -. - -0--9- -e- - - - - - - - -0-- -0::v 

Loads: BLC 57, P413 R 

r:,:;ILHB 

I I "df 

~~90147 I 
Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



.------
.------.-'' ( -------------'·( 

,~ 
,,........\ 

ft.x 
·\ 

-65.97k 

-65.97k 

• • 

r5k-ft 

0- -e- - - - - - - - - -0- -8- - 8- - - - - - - _· -0- -~ 

Loads: BLC 58, Std C152b R 

~ILHB 
~ ~;0147 • 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_pier.r3d 



/-

~( 
tl.x 

-----------( -----------

-71.Bk 

-71.Sk 

• ... 

r1•-• 

0--0-----------0--8--0---------0--0:iJ 

Loads: BLC 59, Sid C174b R 

?\ILHB 
\ jdf 

~ 090147 

Bridge 69801 3A Pier 4 . Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



✓-----. 

tlx 

-73.61k 

-73.61k 

• .. 

rk-fl 

0--0----------0--8--0---------8---~ 

Loads: BLC 60, Std C19B_23 R 

"k_~HB 
\ "df 
~J 
\)j 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :38 PM 

090147 _3A_P4_Pieu3d 



(~ 
'~ , __ _ 

~x 

-75.11k 

-75.11k 

... .. 

r,~. 
G- -0- - _. - - - - - - -0- -8- - & - - - - - - - -e- -08 

Loads: BLC 61, Std 214b R 

/\::,jLHB 

~ 
' ~1090147 

~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



,----

!ix 

___ ,,.L ,,,: 

r73k-tt 

G--0----------0--8--0---------0--aiJ 

Loads: BLC 62, Std C237b R 

~~ 
\ jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :38 PM 

~ 090147 090147_3A_P4_p;ec."3d , 



,,-.. -- L~ 

~--- f ------------------------- ( __________________________ ·;_\_: ----
n.x 

-68.76k 

-68.76k 

• • 

r.09k-lt 

0--0- - - -. - - - - --0--S- -e- - - - - - - - -0-- -<2{i) 

Loads: BLC 63, Std C256b R 

LHB 

~l"df \ J ~1ro~90~1-:;-:47~-----~-

~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



r----

-------~:'( 
::: -'\ 
\ 

~x 

-7B.57k 

-76.57k 

• • 

r54k-n 

0- -e- - - - - - - - - -0- -8- - 8- - - - - - - - -0- -80) 

Loads: BLC 64, Std C200J R 

LHB ,df 
' J 
~090147 I 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



./--, ,,--· 

C 

tlx 

-18.3k 

-18,3k .. .. 

r63k-ft 

0--0-----------0--9--&--------8--08 

Loads: BLC 65, Type 3 T 

LHB 

~ldf I ~ ~90147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 

~ 



,,----. .~-:-- ··,. 

lix 

~25.18k 

-25.18k .. • 

r72k-ff 

0-----0----------0--S--&--------&-GC:0 

loads; BLC 66, Type 3S2-40 T 

LHB 

(\ ljdf I 
\ 090147 
~ 
~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:38 PM 

090147 _3A_P4_Pier.r3d 



,~ 
,,--. 

tLx 

~26.24k 

-26.24k 

• • 

r12k•ft 

G--0- - - - - - - - --0--8- -0- - - - - - - -.-0- -(i![i) 

Loads: BLC 67, Type 3S3 T 

~1:::47 I I I 
~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

090147 _3A_P4_Pier.r3d 



/,,---...,, 

' 

!ix 

-35.65k 

-35.85k 

• • 

r8.14k-n 

~~---------~-~--&--------&-~ 

loads: BLC 66, Std AT 

LHB 

~1jdf 
~-090147 i 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

090147 _3A_p4_Pier.r3d 



.~-----
~'~ 
-------------------------------------

flx 

-43.96k 

-43.96k .. 
• 

r3.77k-1t 

G--0- - - - - - - - --0--8- -&- - - - - - - -0- -G0) 

Loads: BLC 69, Std BT 

--:::-.ILHB 
0:. jdf 

~ I 090147 

~ 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :39 PM 

090147 _3A_P4_Pier.r3d 



,,,---- .,:-~ 
', 

lix 

.,-·~. 

;i---___________ _..:_ _______ ,,~ ~--

-48.21k 

-48,21k 

• • 

r4,69k-ft 

0---0----------0--8--0---------0--Ga 

Loads: BLC 70, Sid C T 

/\:'~LHB 
1 jdf 

~ 090147 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

090147 _3A_P4_pier.r3d 



/ -------. ....,,,, 
...---·, 
··~· 

t 

&.x 

-40.D7k 

-40.07k 

• • 

r1.9k-ft 

0--0----------0--8--0---------e--~ 

Loads: BLC 71, P411 T 

~1LHB * ~:0147 I 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :39 PM 

090147 _3A_P4_Pier.r3d 



/"" ~, _,--., 

tlx 

-44.17k 

-44,17k 

• • 

r6,99k-ft 

G- -0- - - - - - - - - -0- -8- - 0- - - - - - - - -8- --(2B 

Loads: BLC 72, P413 T 

-.:--- LHB 

~ jdf Bridge 69801 3A Pier 4 Apr 19, 201 0 at 1 :39 PM 

~ 090147 090147_3A_P4_Pier.r3d 

~ 



,.----_ 

"\ 
\ 

~ --~ 

!ix 

-47.76k 

-47.78k 

•• • 

r4.72k-ft 

G- -0- - - - - - - - - -0- -e- -8- - - - - - - - -0- -0:iJ 

Loads: BLC 73, Sid C152b T 

LHB 
-::--(\ I jdf ~ 090147 I 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

090147 _3A_P4_Pier.r3d 



~\ 

Gix 

-48.14k 

... 

r0.72k.fl 

~-

-48.14k 

... 

,,.-----.._ ·-:, 
\ 
I 

G--8----------0--9--8---------0--~ 

Loads: BLC 74, Std C174b T 

J'<::: LHB Bridpe 698( j osoi47_3A P4 Pieu3d 
\ jdf 

~ 090147. 

l1 3A Pier 4 



!'' 
_,........___ 

\,_ ------------------

fu_x 

-42.29k 

-42.29k 

• ... 

r3.01k-lt 

G- -0- - - - - - - - - -0- -S- - 8- - - - - - - - -8- -08 

Loads: BLC 75, Std C198_23 T 

k/LHB 

I I jdf I 
~090147 • I ~ I : 

Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

090147 _3A_P4_Pier.r3d 
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.,,,,,.-----.... / 

!ix 

-41.14k 

-41.14k 

• • 

r3.31k-tt 

G- -0- - - -. - - - - - --0- -e- - 8- - - - - - -.- -0- -02) 

Loads: BLC 76, Std 214b T 

7':-iLHB 
'jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:39 PM 

~I 090147 090147 _3A_P4_pier.r3d 

~ 



x­
J___ 
~ 
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r 

&.x 

-42.61k 

-42.61k 

• ... 

r5.55k-lt 

0--9- - - - - - - - -~--e- -&- - - - - -. - -0- -~ 

Loads: BLC 77, Std C237b T 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1 :39 PM 

090147 090147 _3A_P4_Pier.r3d 



,,--····,, --------. -....,\_ 
. --:::·· .... 

·~ . 

&.x 

-43.73k 
-43.73k 

N11 12 

13 --N1o 

"NiB ~N17 

/160.91k-ft 

rz 
•N3 ""{Q4 •Ns 

-..N6 

0--0--------e-s---0--------0-eo 

Loads: BLC 78, Std C256b T 

-..,._ LHB 

0 jdf Bridge 69801 3A Pier 4 Apr 26, 201 0 at 11 :29 AM 

-- 090147 090147_3A_p4_Pier.r3d <::) L__ ____________ .J_ _________________________ ..____ ___________ __, 

'--. 



~ 
1 

...______ 

<:::::> 
~ 

lix 

~49.05k 

• 

r9.93k-lt 

-49.05k 

• 

'-~~':'·, 
~~\ 

----------'--------

0--G----------0--8--0---------0--08 

Loads: BLC 79, Std C200j T 

LHB 

jdf Bridge 69801 3A Pier 4 Apr 19, 2010 at 1:40 PM 

090147 090147 _3A_P4_pier.r3d 





Beam: M1 

Shape: BR3A-4a-RevisedJ /(_,1[.t/,... 
Material: A36 Steel Dy in 

S / ff/, b Length: 21.353 ft .014 at Oft 

I Joint: N2 Dz - -- in 
J Joint: NS 
LC 1: Lanes Seperate 
Code Check: 0.000 (bending) -.147 at Oft Report Based On 191 Sections 

144.096 at 10.789 ft/ 

8.683 at 10.677 ft 11.641 at 9.103 ft 

A k Vy k Vz k 
-8.281 at 9.103 ft -10.906 at 10.789 ft 

· -161.052 at 9.103 ft t/ 

/ 

1227.282 at 10.677 ft✓ 

30.829 at O ft 73.654 at 10.677 ft 

T k-ft My k-ft 
-28.988 at 10.789 ft -1.623 at 21.353 ft 

Mz k-ft 

1 
i 
'-

14.764 at 10.677ft -.029 at 21.353 ft 
ft ksi 

.108 at 10.677 ft 
fa ksi 

-.103 at 9.103 ft 

fc ksi 
.029 at 21.353 ft -14.764 at 10.677 ft 

L-1 



r­
\ 

~ 

.-"" --., 

150.4 

112.8 

75.2 

37.6 -.:.::: 0 -L.. 
(ti 

-37.6 a, 
..c: 
(/) -75.2 
>-

-112.8 

-150.4 

-188 

-225.6 

- I Ola ,5' k- v""' 

0 2.135 4.271 6.406 

Member M1 , LC 1: Lanes Seperate 
144.096 __.. 

' 

_ ~1 n~? ,_ 1-..-

8.541 10.677 12.812 

Member Location (ft} 

14.947 17.083 

- 8<:o, ~ 1< 
,__ 

19.218 21.353 

V ~ \ (' ' - ( ~ v) -- .,-· 

~ .:::. 
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.x: --C: 
a, 
E 
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::2E 
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74.32 

65.03 

55.74 

46.45 

37.16 

27.87 

18.58 

9.29 

0 

-9.29 

-18.58 
I 

0 2.135 4.271 6.406 

---·-..., 

Member M1 , LC 1: Lanes Seperate 
73.654 

8.541 10.677 12.812 

Member Location (ft) 

~ 

T. l°r~'-:, '-1,· _,, J-1~. -:--=:n- IL1'f,.C.,+ 

14.947 

I LI. 9'-1 + 1 ➔ '-le._,, 33_ 5 \<. ,~.t+ "--
-:/--, ~ 1<.0 1 ( ~ +,L5o') ~ 'I h ➔ L/ 5, l.£J lL,.'r' t+-. 

.. ::::.-"'---
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1057 

906 

755 
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453 
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0 

-151 
I 

0 

~ ,,------------------

Member M1 , LC 1: Lanes Seperate 

2.135 4.271 6.406 8.541 10.677 12.812 14.947 17.083 19.218 

Member Location (ft) 

T, IC\':) ➔ Lj; ....::s, 1-(oS, {p IL-,'P'..\-lr- l.-
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Beam: M1 jc<5Lv\ 
f • l . 

Shape: BR3A-4a-RevisedJ S-f (7}fi,:) 

I Material: A36 Steel Dy in 

Length: 21.353 ft .014 at Oft 
I Joint: N2 Dz --. --· J Joint: N6 

m 

LC 2: Lanes Together R 
Code Check: 0.000 (bending) -.127 at 21.353 ft Report Based On 191 Sections 

169.919 at 10.677 ftV 

7.419 at 10.789 ft 11.641 at9.103ft 
A k Vy k Vz k 

-9.545 at 9.103 ft -10.906 at 10.789 ft 

-135.228 at 9.103 ft v 

1131.846 at 10.677 ft ✓ 

23. 859 at O ft 73.263 at 10.677 ft / 
T k-ft My k-ft 

-28.988 at 10.677 ft -1.623 at 21.353 ft 
Mz k-ft 

I 
i,. 

13.712 at 10.677 ft -.024 at Oft 
ft ksi 

.092 at 10.789 ft 
fa ksi 

-.119 at 9.103 ft 

fc ksi 
.024 at Oft -13.712 at 10.677 ft 
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C: 
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Member M1 , LC 2: Lanes Together R 

2.135 4.271 6.406 8.541 10.677 12.812 14.947 17.083 19.218 

Member Location (ft) 

€../ 
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Beam: M1 

Shape: BR3A-4a-RevisedJ 
Dy in 

/'-'J'll') 
,✓··,,,---- · Material: A36 Steel I 

.014 at Oft c;-/ (J\t0 I Length: 21.353 ft 
I Joint: N2 Dz in 
J Joint: NG 
LC 3: Lanes Together L 
Code Check: 0.000 (bending) -.149 at Oft Report Based On 191 Sections 

106.681 at 10.789 ft ✓ 
10.515 at 10.677 ft 11.641 at 9.103 ft Vy k 

A k Vz k 
-6.449 at 9.103 ft -10.906 at 10.789 ft 

,/ 
-198.467 at 9.103 ft 

1289.489 at 10.677 ft/ 

30.829 at O ft 73.654 at 10.677 ft / 

T k-ft My k-ft 
-22.091 at 10.789 ft -1.237 at 21.353 ft 

Mz k-ft 

( 
· 15.444 at 10.677 ft -.022 at 21.353 ft 

ft ksi 
.131 at 10.677 ft 

fa ksi 
-.08 at 9.103 ft 

fc ksi 
.022 at 21.353 ft -15.444 at 10.677 ft 

L-t 
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Member M1 , LC 3: Lanes Together L 
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Beam: M1 /e,::J (.11 

"'"·lrt,/1 D 
Shape: 

✓ tf .· . 

BR3A-4a-RevisedJ 

r 
, 

Material: A36 Steel Dy in 
Length: 21.353 ft .008 at oft 
I Joint: N2 Dz in 
J Joint: NG 
LC 4: One Lane Left 
Code Check: 0.000 (bending) -.164 at Oft Report Based On 191 Sections 

.57 at 1 o.789 ft v 
Vy k 

9.413 at 10.677 ft 6.985 at 9.103 ft 

A k Vz k 
-.765 at 9.103 ft -6.543 at 10.789 ft 

-182.518 at 9.103 ft ,/ 

137 4.384 at 10.677 ft ./ 

25.744 at Oft 44.598 at 10.677 ft \/'/ 

T k-ft My k-ft 
-10.569 at 10.789 ft -.592 at 21.353 ft 

Mz k-ft 

( 
'-

15.846 at 10.677 ft -.003 at21.129 ft 
ft ksi 

.117 at 10.677 ft 
fa ksi 

-.01 at 9.103 ft 

fc ksi 
.003at21.129'ft. -15.846 at 10.677 ft 

L-1/ 
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Beam: M1 

Shape: BR3A-4a-RevisedJ 
Material: A36 Steel 
Length: 21.353 ft 
I Joint: N2 
J Joint: NG 
LC 5: All Dead Loads 
Code Check: 0.000 (bending) 
Report Based On 200 Sections 

11.493 at 10.623 ft 
A -i,;,,,,a, ~ k 

-10.744 at 10.73 ft 

66.695 at 0 ft 

T -------- k-ft 
-52.518 at 10.73 ft 

.143 at 10.623 ft 

fa ksi 
-.134 at 10. 73 ft 

Mz 

fc 

Oat 10.73 ft 

-.154 at Oft 

196.425 at 10.73 ft ✓ 

-200.642 at 10.623 ft V 

1316.786 at 10.623 ft "r.1.1· 

k-ft 

14.475 at 10.623 ft 

ksi 
.053 at 21.353 ft 

.001 at Oft 
Dz----==== in 

Oat 21.353 ft 

Oat Oft 

0 at 13.198 ft 

,/ 

3. 735 at 9.013 ft i,/ 

My -------- k-ft 
-2.941 at 21.353 ft 

-.053 at 21.353 ft 
ft ksi 

-14.475 at 10.623 ft 

J. ~ \'"''\.V\ 
t ... ~./·-.....,t: •· . 

\ vu'+i1, \ 
{' 
~--·" 

(ti E -~: I ¥ C> 



Beam: M1 

Shape: BR3A-4a-RevisedJ 
Dy in Material: A36 Steel 

Length: 21.353 ft Oat Oft 
I Joint: N2 Dz in 
J Joint: NG -.001 at 21.353 ft 
LC 5: All Dead Loads 
Code Check: 0.000 (bending) -.154 at Oft Report Based On 191 Sections 

196.368 at 10.789 ft 

11.496 at 10.677 ft Oat 13.262 ft 
A f'fl'?'\easw k Vy k Vz k 

-10.741 at 10.789 ft 0 at Oft 

-200.694 at 10.677 ft 

1327.552 at 10.677 ft 

52.518 at 9.103 ft 2.941 at Oft 
T ---..._.,...,.... __ k-ft My -------- k-ft 

-66.695 at 13.262 ft · -3.735 at 12.924 ft 

Mz k-ft 

14.592 at 10.677 ft -.053 at Oft 
ft ksi 

.143 at 10.677 ft 
fa ksi 

-.134 at 10.789 ft 
fc ksi 

.053 at Oft -14.592 at 10.677 ft 

L-/(g 
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Beam: M1 
i(...S' Lt•1 

Shape: BR3A-4a-RevisedJ 
// ' 

' 

(( Material: A36 Steel Dy in ,··- I I rf 1 /cl 
.017 at Oft 

~ ~ ~~ . t 

Length: 21.353 ft 
· I Joint: N2 Dz --- - in J Joint: N6 

LC 6: Max Torque 
Code Check: 0.000 (bending) -.1 at Oft Report Based On 191 Sections 

95.808 at 10.789 ft ✓ 
7.513 at 10.677 ft 11.641 at 9.103 ft 

A k Vy '· .. k Vz k 
-7.247 at 9.103 ft -10.906 at 10.789 ft 

-108.839 at 9.103 ft v 

832.401 at 10.677 ft t/ 
218.349 at Oft 

84.155 at 10.677 ft ./ 

T k-ft My k-ft 
-11.521 at 21.353 ft 

-205. 719 at 10. 789 ft Mz k-ft 

(( 
10.634 at 10.677 ft -.209 at 21.353 ft 

ft ksi 
.094 at 10.677 ft 

fa ksi 
-.09 at 9.103 ft 

fc ksi 
.209 at 21.353 ft -10.634 at 10.677 ft 
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Beam: M1 

Shape: BR3A-4a-RevisedJ 
Material: A36 Steel 
Length: 21.353 ft 

· I Joint: N2 
J Joint: NG 
LC 7: 100kipft Torque 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

Dy------- in 

-.002 at 21.353 ft 

Oat 13.262 ft 

A ------- k Vy ------- k Vz ...----.------ k 

Oat Oft 

.003 at 9.103 ft 
T k-ft 

oat Oft 
Mz k-ft My k-ft 

-5.592 at 12. 7 ft 

-99.84 at 13.262 ft ✓ 
(r~\ 

.101 at 12.7 ft 
ft ksi 

fa ksi 

fc ksi 
-.101 at12.7ft 



Beam: M1 ✓ --· ' .,., " (.;[.f; 
t t . ., .... ~ ~ ~ 

Shape: BR3A-4a-RevisedJ 
Dy in s··f r41ff ii Material: A36 Steel 

Length: 21.353 ft .008 at Oft 
I Joint: N2 Dz in 
J Joint: NG 
LC 8: One Lane Right 
Code Check: 0.000 (bending) -.148 at 21.353 ft Report Based On 191 Sections 

172.345 at 10.677 ft ./ 

1.006 at 10.789 ft 6.985 at 9.103 ft 
A k Vz k 

-9.173 at 9.103 ft -6.543 at 10. 789 ft 
Vy k 

-10.743 at 9.103 ft ✓ 

1277.806 at 10.677 ft u/ 

11.25 at Oft 43. 786 at 10.677 ft 
T k-ft My k-ft 

-24.217 at 10.677 ft -1.356 at 21.353 ft 
Mz k-ft 

14.775 at 10.677 ft -.011 at Oft 
ft ksi 

.013 at 10.789 ft 
fa ksi 

-.114 at 9.103 ft 

fc ksi 
.011 at Oft -14.775 at 10.677 ft 

L-2-'3 
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Member M1 , LC 8: One Lane Right 
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Member M1 , LC 8: One Lane Right 
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5.57 
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-5.57 

-11.14 
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Member M1 , LC 8: One Lane Right 
43.786 

8.541 10.677 12.812 
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.J .::...,::§tt') 

Beam: M1 -~-1 t"Ji, .--) 
'\ r r . 

Shape: BR3A-4a-RevisedJ 
Dy in Material: A36 Steel 

Length: 21.353 ft .012 at Oft 
~ I Joint: N2 Dz in 

J Joint: NG 
LC 9: Max One Lane Torque 
Code Check: 0.000 (bending) -.11 at Oft Report Based On 191 Sections 

114.53 at 10.789 ft ✓ 

1.392 at 10.677 ft 6.985 at 9.103 ft 

A k Vy k Vz k 
-1.074 at 9.103 ft -6.543 at 10. 789 ft 

-122.371 at 9.103 ft 
✓ 

923.211 at 10.677 ft ✓ 
250.77 at Oft 

57.2 at 10.677 ft v,,. 
T k-ft My k-ft 

-13.233 at 21.353 ft 
-236.295 at 10. 789 ft Mz k-ft 

( 

11.138 at 10.677 ft -.24 at 21.353 ft 
ft ksi 

.017 at 10.677 ft 
fa ksi 

-.013 at 9.103 ft 

fc ksi 
.24 at 21.353 ft -11.138 at 10.677 ft 
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Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 4 

21-May-10 

RisaSection Name: BR3A-P4-c 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with comp a ct1 non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fy,: 

Modulus of Elasticity: E: 

Compression Flange: btc: 

Tension Flange: b1t: 

Webs: D: 

Clear Space between webs: 

ksi 

ksi 

in 

in 
in 

in 

Unbraced Length: Lb: i:-,;~),1{~8~$! in 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: IXX in"4 

Section Modulus: Sx (Comp) in"3 

Radius: rx in 

Plastic Modulus: be inJl.3 

Torsional Constant: J inA4 

Fyt: 

tfc: 

tft: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 

ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 

En~ JDF 

Checked By: (___J\"<'\_ 

;v,,+-:o\ S-} l'•U\ 0 

Fvw: 

X-bar 

Sy 

~ ksi 

~in 

f'!l,\:'io9'.~sj inA3 

lf the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. · 

Depth of Web in Comp: De: 20.063 in 

Moment of Inertia Comp Flange: lye: 2916.0 in'4 

Moment of Inertia Tens Flange: lyt: 2916.0 in'4 

Yield Strength Limit: Max Fy: 36 ksi Limit Fy: 70 ksi OK - Keep Going 

Web Slenderness Limit (slender): 2*Dc/tw: 107.0027 5.7*(E/Fyc)'.5: 161.8 ksi OK- Keep Going 

Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK- Keep Going 

Appendix A6: FleXural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite !-sections with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1 ~ Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
fl: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+( 1/3 )*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, n, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: 6 <= 1.2*Lp*(Cb*Rb/(M,/My,))'.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

L,: 
Lp: 

rt: 

rt: 

L,: 

Cb: 
Cb: 

Rb: 
lamda (rw): 
2*Dc/tw: 

Rb: 

Mu/My,: 

Lb: 

f,: 
Muy: 

phi(f): 

See Article 6.10.8.2.3 
1.0*rt*(E/Fv,)'.5 
bfc/ ( 12 * ( 1 +(1/3 )* ( D,*tw/(brc*tk))) )A0.5 

9.9 in 
282.1 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmfd/M2> 1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 
5.7*(E/Fyc)A.5 

107.0027 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

98.05 in 1.2* Lp*(Cb*Rb/(Mu/Myc))A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

338.6 in p'K -Keep Going, First-order elastic analysis 

Nominal Flexural Resistance: Mnc: See Article A6.3 
Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Re·sistance: 

Determine if the compression flange is compact: 

hl-1 



~ 

V C.Sr'h 
017_5! 1<> 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastiflcation Factor- Comp: 

Article AG.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f] b/t: 
lamda(pf] l.12*(E/Fy)'.5: 
lamda(rf] 1.40*(E/Fy)'.5: 
Case 12: Slender Flange 

40.00 Clear space between webs/t .fc. 

31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f] b/t: 3.75 Flange over hang measured from mid-web/tfc 
lamda(pf] 0.38*(E/Fy)'.S:' 10.79 
lamda(rf] 0.95*(E*kJFyr)'.5: 20.04 
k,: 4/(D/tw)'.5: 0.39 but0.35<=k,<=0.76 
kc: 
Fyr: 

Fyr: 

0.39 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
O.S*Fyc: 

25.2 ksi 

25.2 ksl 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncom poet or Slender, then check lamdas used. 
Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-(1-(Fyr*Sxc)/(Rpc*Myc)*(lamda(f]-lamda(pf])/(lamda(rf]-lamda(pf])]*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3,l-1 orA6.3.2-l 

For non composite sections where: Fyw*Aw>= I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac), otherwise Dcp=D. 
Fyw*Aw: 1083.375 kip I Fyc*Ac-Fyt*Ati: 0 kip Use 2'D*tw for Aw due to two webs 
Dcp: 20.1 In 

Limiting Slenderness Ratio for Compact Web: 
· lamda (pw(Dcp)): ((E/Fyc)'.5)/(0.54*(Mp/(Rh*My))-0.09)'2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Web Plastiflcatlon· Factor - Comp: 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D-Y(bar))'2)+[Prt*drt+Prb*d,b+Pt*dt+Pc*d,J 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+1] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,b: 

dt: 
d,: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•z: 1083.375 kip 
20.0625 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+ttt/2 20.4375 in 
D-Y(bar)+tk/2 20.4375 in 
50598.11 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 46003 kip-in 
Fyt*Sxt 46003 kip-in 
46002.96 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)'2 
lamda(rw)*(Dcp/Dc) 

111.8 
161.8 

lamda(pw(Dcp)): 111.8 

2*Dcp/tw 
lamda (pw(Dcp)); 

107.0 
111.8 

Web is Compact, Rpc=Mp/Myc 

This is multiplied by 2 due to two webs 

Rpc: Mp/Myc: 1.100 Use if Web is Compact 



Web Plastification Factor Comp: Rpc (FINAL): 1.100 

Nominal Flexural Resistance - comp: Mnc: 31589 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 50598 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 31589 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance -tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.1 - Compact Web Sections 

Rpt: Mp/Myt: 1.100 Use if Web is Compact 

Rpt (FINAL): 1.100 

Nominal Flexural Resisatnce - Ten: Mnt: 50598 kip-in 

Jt_:J,f\{ 
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Project: 
Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 4 
21-May-10 

RisaSection Name: BR3A-P4-h 

Spreadsheet has been created for use with Box Steel Beam Caps Only, 
For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fy,: 

Modulus of Elasticity: E: 

Compression Flange: bt,: 

Tension Flange: btt: 
Webs: D: 
Clear Space between webs: 

ksi 
ks! 

in 

in 
in 
in 

Unbraced Length: LJ,: t",~ps]in 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx jnA4 

Section Modulus: Sx (Comp) jnA3 

Radius: rx in 
Plastic Modulus: zx in"3 
Torsional Constant: 1nA4 

Fyt: 

tfc: 
tft: 

tw: 

Y bar (Ten) 
lyy 
Sx (Ten) 
ry 
Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Articie 6,10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 
Eng: JDF 
Checked By: C:J'h"\ . 
• ' , - I ,~.,\-,.r_\. 
t•./l\·t-~·:t .. \ ~---; fi. t, .E.._;,, 

f e-.,t.J~- ~.~(-. ·ti i t::~ ~ ~ b 

Fvw: 

X-bar ~In 

Sy 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. otherwise, the section shall be 
proportion~d according to provisions specified in Article 6.10.8. 

'--'-

Depth of Web in Comp: De: 22.938 in 
Moment of Inertia Comp Flange: Ive: 2916.0 inA4 

Moment of Inertia Tens Flange: lyt: 2916,0 inA4 

Yield Strength Limit: MaxFy: 36 ksi LimitFy: 70 ksi oi<- Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 45.876 5. 7*(E/Fyc)A.5: 161.8 ksi OK- Keep Going 
Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK° Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.1 - General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
fl: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(Mu/My,)}A.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

l.p: 

Lp: 

rt: 
rt: 

Lp: 

Cb: 
Cb: 

Rb: 
lamda (rw): 
2*Dc/tw: 
Rb: 

Mu/My,: 

Lb: 

f1: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A.S 
b!c/(12* (1 +(1/3)* (Dc*tw/(bk*tk)) )}A0.5 

9.2 in 

260.4 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/T\,12>1 at most situations. May be conservat;ve at some locations. 

See Article 6.10.1.10.2 
5.7*IE/Fyc)A.5 

45.876 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

108 in 1.2* Lp* I Cb* Rb/(Mu/Myc) )A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

312.5 in QK- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A63.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 



,_.,/c ... .::;:;:.,.! 
-:;::/~stro 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastiflcation Factor - Comp: 

Article A6.2.1 - Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) 

lamda(pf) 
lamda(rf) 
Case 12: 

b/t: 
l.12*(E/Fy)A.S: 
1.40*(E/Fy)A.5: 
Slender Flange 

40.00 Clear space between webs/t .r, 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 3.33 Flange over hang measured from mid-web/tfc 

lamda(pf) 0.38*(E/Fy)A.S: 10.79 
lamda(rf) 0.9S*(E*k,/Fyr)A.S: 24.77 
k,: 4/(D/tw)A.S: 0.59 but0.35<=kc<=0.76 

kc: 
Fyr: 

Fyr: 

0.59 

smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
O.S*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 

36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange Is Nancompact ar Slender, then check lamdas used. 

Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-(1-(Fyr*Sxc)/(Rpc*Myc)*(lamda(f)-lamda(pf))/(lamda(rf)-lamda(pf))J*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if2*Dcp/tw<=iamda (pw(Dcp)) 
Dcp: See Article 06.3.2 

Equation A6.3.2-1 orA6.3.2-2 

For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Ati, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 3303 kip !Fyc*Ac-Fyt*Atl: 0 kip Use2'D'twforAwdueto two webs 
Dcp: 22.9 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.S)/(0.54*(Mp/(Rh*My))-0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article 06.1 

Article D6.1 - Plastic Moment: 

Hyprid factor: 

Yield Moment 

Web Compact? 

Web Piastiflcation Factor - Comp: 

Mp: 
Mp: 
Y(bar]: 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D-Y(bar))A2J+[Prt*drt+Prb*d,b+Pt*dt+Pc*d,1 
(D/2]*[(Pc-Pt-Prt-Prb)/Pw+l] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,b: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 

Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

O no concrete reinforcing steel 

0 no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•i: 3303 kip 
22.9375 

o no concrete reinforcing steel 
0 no concrete reinforcing .steel 

Y(bar)+tft/2 23.3125 in 
D-Y(bar)+trc/2 23.3125 in 
83200. 78 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article 06.2. 
Fyc*Sxc 69061 kip-in 
Fyt*Sxt 69061 kip-in 

69060.6 kip-in 

· iamda (pw(Dcp)): smaller of 
( (E/Fyc)A .5 )/(0.54 *(Mp/(Rh *My) )--0.09)A2 
iamda(rw)*(Dcp/Dc] 
iamda (pw(Dcp)): 90.3 

2 * Ocp/tw 45 .9 
lamda (pw(Dcp)): 90.3 
Web is Compact, Rpc=Mp/Myc 

90.3 
161.8 

This is multiplied by 2 due to two webs 

Rpc: Mp/Myc: 1.205 Use if Web is Compact 

fil!-5 



Web Plastification Factor Comp: Rpc (FINAL): 1.205 

Nominal Flexural Resistance - comp: Mnc: 47181 kip-in Per Article AG.3.2 

Article AG.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as AG.3.2) 
Mnc: 83201 kip-in Per Article AG.3.3 

Nominal Flexural Resistance• Comp: Mnc: 47181 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance• tension: Mnt: Rpt*Myt 
Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.1 - Compact Web Sections 
Rpt: Mp/Myt: 1.205 Use if Web ;s Compact 

Rpt (Fl NAL): 1.205 

Nominal Flexural Resisatnce • Ten: Mnt: 83201 kip-in 

~~ 



Project: 

Date: 

Mn DOT Special Structures• 69801J - Bridge 3A Pier 4 

21-May-10 

RisaSection Name: BR3A-P4--i 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fye: 

Modulus of Elasticity: E: 

Compression Flange: bk: 

Tension Flange: btt: 

Webs: D: 

Clear Space between webs: 

ksi 
in 

in 

in 

in 

Unbraced length: lb: li"'':f;;:~11qsJin 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx 

Section Modulus: Sx (Comp) jnA3 

Radius: rx in 

Plastic Modulus: zx jnA3 

Torsional Constant: jnA4 

Fyt: 

tfr.: 

tft: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 

ry 

Zy 

inl\3 

in 
inA3 

Based on AASHTO lRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10. !'Section Flexural Members 

Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 

A,rtide 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 

Eng: 

Checked By: 

\,A; -\--~.CA. ~ 

r·,~c: 

Fyw: 

X-bar 

Sy 

JOF 

C.5\'V\ 
-" t [7 j1C.,1 

l'./c•.'.::·,•1slin 

J 

If the following conditions are met, proportion the section according to the provisions for compact or non compact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 22.469 in 

Moment of Inertia Comp Flange: Ive: 2916.0 in'4 

Moment of Inertia Tens Flange: lvt: 2916.0 in'4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK· Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 119.8347 5.7*(E/Fyc)'.5: 161.8 ksi OK- Keep Going 
Flange Ratio: lyc/lyt: 1 limit: 0.3 OK - Keep Going · 

Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncom pact Webs 

Article A6.l - General. Same as Article 6.10.6.2.3 above. 

Article A6.l.l - Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange lateral Bending Stress: 

Mu: 
f,: 

Varies, see Risa 3D 

See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, n, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*l,*(Cb*Rb/(Mu/M,,))'.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced limit for fl: 

Flange lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 

Lp: 

rt: 

n: 
l,: 

Cb: 

Cb: 

Rb: 
lamda (rw): 
2*Dc/tw: 

Rb:, 

Mu/Myr: 

lb: 

1i: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
l.O*rt*(E/Fy,)0 .5 

b1c/(12 * ( 1 +(1/3) * ( D,*tw/ (b1c*t1c)))) '0.5 

9.9 in 

280.7 in 

See Article 6.10.8.2.3 or Article AG.3.3, as applicable 

1 Since Mmid/!1,12> 1 at most situotions. May be conservative at some locations. 

See Article 6.10.1.10.2 

5. 7* (E/Fyc)' .S 

119.8347 

1 

1.0 if2*Dc/tw <= lamda (rw) 

161.8 

1 Assume 1.0. Conservative. 

108 in 1.2 *lp*( Cb*Rb/(Mu/Myc))'.5 

Muy/Sy First-order elastic analysis 

See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

336.9 in cik°KeJp Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article ~6.3.2 1 and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the compression flange is compact: 



I 

,/cs h,_, 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 

Web Plastification Factor - Camp: 

Article A6.2.1- Compact Web Sections: 

Determine if the web is compact: 

Depth of Web in Camp at Plastic Mam: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 

compression. 
lamda(f) 

lamda(pf) 
lamda(rf) 

Case 12: 

b/t: 
l.12*(E/Fy)•.S: 

1.40*(E/Fy)'.5: 
Slender Flange 

40.00 Clear space betv,,1een webs/if, 
31.79 

39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 

lamda(f) b/t: 3.75 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)".5: 10.79 

lamda{rf) 0.9S*{E*kc/Fyr)'.5: 19.48 

kc: 4/{D/tw)'.S: 0.37 but 0.3S<=kc<=0.76 
kc: 0.37 
Fyr: smaller of 3 items below: 

0.7*Fyc: 25.2 ksi 

Rh*Fyt*Sxt/Sxc: 36.0 ksi 
Fyw: 36.0 ksi 
but not less than: 

O.S*Fyc: 18.0 ksi 

Fyr: 25.2 ksi 
Case 2: Compact Flange If Case 2 Flange is Noncompoct or Slender/ then check famdas used. 
Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-(1-(Fyr*Sxc)/{Rpc*Myc)*(lamda{f)-lamda(pf))/{lamda{rf)-lamda{pf))l*Rpc*Myc 

See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 or A6.3.2-2 

Far non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac), otherwise Dcp=D. 
Fyw*Aw: 1213.326 kip IFyc*Ac-Fyt*At[: O kip Use2'D'twforAwduetotwowebs 
Dcp: 22.5 in 

Limiting Slenderness Ratio for Compact Web: 
lamd a {pw{Dcp)): {{ E/Fyc)' .S)/(0.54*(Mp/{Rh* My))-0.09)'2<=1amda(rw)* (Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y{bar)A2+(D-Y(bar))A2)+[Prt*drt+Prb*d,b+Pt*dt+Pc*dcJ 

(D /2 )* [ (Pc·Pt-Prt-Prb )/Pw+ 1) 

Pc: 
Pt: 
Prt: 

Prb: 
Pw: 
Y{bar): 

drt: 
drh: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 

Myc: 
Myt: 

My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

O no concrete reinforcing steel 
O no concrete reinforcing steel 

972 kip 

972 kip 

Fyw*D*tw•i: 1213.326 kip 

22.469 
O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 22.844 in 
D-Y(bar)+tfc/2 22.844 in 

58039.85 kip-in 

See Article 6.10.1.10.1 

1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 52489 kip-in 
Fyt*Sxt 52489 kip-in 

52488.72 kip-in 

lamda {pw(Dcp)): smaller of 
{ { E/Fyc)' .5 )/(0.54 * {M p/{Rh * My) )-0, 09 )A 2 
lamda(rw)*{Dcp/Dc) 
lamda (pw{Dcp)): 110.4 

2*Dcp/tw 
lamda (pw(Dcp)): 

119.8 
110.4 

Web is not compact, See Article A6.2.2 

110.4 
161.8 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify \he webs are non-compact and not slender. 

If lamda{w) < lamda(rw), then noncom pact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 119.8346667 

Limiting Slenderness ratio for noncom pact web: 
lamda(rw): 5.7*{E/Fyc)'.5: 

Noncom pact vs Slender webs? Noncompact, keep going 

Web Plastificatian Factor- Camp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[l-{1-(Rh*Myc/Mp))*{{lamda{w)-lamda{pw{Dc)))/(lamda(rw)-lamda{pw{Dc)))l*(Mp/Myc) 

Mp/Myc 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(rw) 

110.4 

110.4 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.086 Use if Web is Noncompact 

Rpc (Fl NAL): 1.086 

Mnc: 36067 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 57018 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 36067 kip-in 

A6.4- Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.086 
1.106 

Rpt: smaller of (1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda{pw(Dc)))/(lamda{rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))J*(Mp/Myt) 

Mp/Myt 
Rpt: 

Rpt (FINAL): 

Mnt: 

1.086 

1.086 

57018 kip-in 

Use if Web is Noncompact 

1.086 

1.106 

JVl-1 



Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 4 

21-May-10 

RisaS~ction Name: BR3A-P4-j 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 
For sections with compact, non-compact1 or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fye: 

Modulus of Elasticity: E: 

Compression Flange: btc: 
Tension Flange: bn: 

Webs: D: 
Clear Space between webs: 

ksi 

ksi 

in 

in 

in 

in 

Unbraced length: lb: fJa[tc;t'\4~ in 

Neutral Axis: Y-bar (Comp) in 

Moment of !ntertia: lxx in"'4 

Section Modulus: Sx (Comp) in"'3 

Radius: rx in 
Plastic Modulus: Zx 

Torsional Constant: J in"'4 

Fyt: 

tfc: 
tft: 

tw: 

Y bar (Ten) 
lyy 

Sx (Ten) 
ry 

Zy 

in 

in"'4 
in"'3 
in 

in"'3 

Based on AASHTO lRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 

Eng: 
Checked By: 

Fyw: 

X-bar 

Sy 

JDF 

(_J\.y'\ 

,;:: j ', I I 0 ,. ' I . 

f~;,::•"'~'.°36J ksi 

\c?.:c,2i]in 

1"·2oi9\3_8jinA3 

!fthe following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 12.081 in 

Moment of Inertia Comp Flange: lye: 18S22.0 inA4 

Moment of Inertia Tens Flange: lyt: 2916,0 inA4 

Yield Strength limit: Max Fy: 36 ksi limitFy: 70 ksi OK- Keep Going 
Web Slenderness limit (slender): 2*Dc/tw: 24.162 5.7*(E/Fyc)A.S: 161.8 ksi OK - Keep Going . 
Flange Ratio: lyc/lyt: 6.351852 limit: 0.3 OK - Keep Going 

\ .. __ . Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.l - General - Same as Article 6.10.6.2.3 above. 

( 

Article A6.l.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange lateral Bending Stress: 

Mu: 
f,: 

Varies, see Risa 3D 
See Article 6.10.1.6 

Mu+[l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*lp*(Cb*Rb/(M,/M,,)}A.S 

limiting Unbraced length: 

Effective Radius of Gyration: 

Mom~nt Gradient Modifier: 

Web load-shedding Factor: 
Web Slenderness limit (noncom pact): 

Major Axis Bending to Yield Moment: 

Unbraced limit for fl: 

Flange lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Cb: 
Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

Mo/M,,: 

lb: 

fl: 

Muy: 

phi(f): 

See Article 6.10.8.2.3 
1.0*n*(E/Fvc)A.S 
btc/[ 12 * ( 1 +(1/3) * ( D,*tw/( bfc*tfc))) )A0.5 

11.9 in 
338.7 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2> 1 ot most situations. May be ronservative at some locations, 

See Article 6.10.1.10.2 
5.7*(E/Fyc)A.S 

24.162 

1 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

49.2 in 1.2* lp*(Cb*Rb/(Mu/Myc))A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

406.5 in Q(- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance: Mnc: See Article A6.3 
Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - local Buckling Resistance: 
Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 

compression. 

lamda(f) 

lamda(pf) 

lamda(rf) 

b/t: 

l.12*(E/Fyl'-5: 
1.40*(E/Fy)'.5: 

10.00 Cfecr space between webs/t fc 

31.79 

39.74 

Case 12: Compact Flange 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 

lamda(f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)'.S: 10.79 

lamda(rf) 0.9S*(E*k,/Fyr)'.5: 29.67 

k,: 4/(D/twl'.5: 0.61 but 0.35<4,<=0.76 

kc: 

Fyr: 

Fyr: 

Case 2: 

Compact Flange 

0.61 

smaller of 3 items below: 

0.7*Fyc: 

Rh*Fyt*Sxt/Sxc: 

Fyw: 

but not less than: 

O.S*Fyc: 

18.0 ksi 

25.2 ksi 

16.8 ksi 

36.o ksi 

18.0 ksi 

Compact Flange if Case 2 Flange is Noncompoct or Slender, then check !amdas used. 
tr-Vorse condition of Case 12 and Case 2 

Nominal Flexural Resistance: Mnc: Mnc = Rpc* Myc Equation A6.3.2-1 or A6.3.2-2 

Web Plastification Factor - Comp: Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Article A6.2.l - Compact Web Sections: 

Determine if the web is compact: Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 

Depth of Web in Comp at Plastic Mom: Dcp: See Article D6.3.2 

For non composite sections where: Fyw*Aw>= I Fyc*Ac-Fyt* Atl, Dcp=D/(2*Aw*Fyw)[Fyt* At+Fyw*Aw-Fyc* Ac], otherwise Dcp=D. 

Fyw*Aw: 3141 kip IFyc*Ac-Fyt*Atl: 3564 kip Use 2'D'tw for Aw due to two webs 
Dcp: 43.6 in 

Limiting Slenderness Ratio for Compact Web: 

Plastic Moment 

Article 06.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

lamd a ( pw( Dql') I: ( ( E/Fyc )' .51/(0 .54 * ( M p/(Rh * My))-0.09 I' 2<=1amda(rwl* ( Dcp/Dcl 

Mp: See Article D6.1 

Mp: See Table D6.1-2, Case I 

Mp: 

Y(barl: 

Pw /(2 *DI* [Y(ba rl' 2+( D-Y(bar) )' 2]+[Prt* drt+Prb* d,b+Pt* dt+Pc* d,J 

( D /21 * [ ( Pc-Pt-Prt-P rb )/Pw+ l] 

Pc: 

Pt: 

Prt: 

Prb: 

Pw: 

Y(barl: 

drt: 

drb: 
dt: 

de: 
Mp: 

Rh: 

Rh: 

My: 

Myc: 

Myt: 

My: 

Fyc*bc*ti:: 

Fyt*bt*t,: 

4536 kip 

972 kip 

□ no concrete reinforcing steel 
□ no concrete reinforcing steel 

Fyw*D*tw•i: 3141 kip 

46.5625 
O no concrete reinforcing steel 

0 no concrete reinforcing steel 
Y(barl+tft/2 46.9375 in 

D-Y(bar)+tk/2 -1.4375 in 

117463.8 kip-in 

See Article 6.10.1.10.l 

1 

Smaller of Myc and Myt, See Article D6.2. 

Fyc*Sxc 174140 kip-in 

Fyt*Sxt 81319 kip-in 

81318.6 kip-in 

lamda (pw(Ocp)): smaller of 

( ( E/Fyc)' .51/( 0 .54 *IM p/ (Rh* My) )-0.09 )" 2 

lamda(rwl*(Dcp/Dc) 

/amda (pw(Dcp)): 59.6 

2*Dcp/tw 

lamda (pw(Dcp)I: 

87.3 

59.6 

Web is not compact, See Article A6.2.2 

59.6 

584.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 

If lamda(w) < /amda(rwl, then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 24.162 

Limiting Slenderness ratio for noncom pact web: 

lamda(rwl: 5.7*(E/Fyc)'.5: 

Non compact vs Slender webs? Noncompact, keep going 

Web Plastification Factor - Comp: Rpc: smaller of 

Limiting Slenderness r~tio for a compact web: 

161.8 

[l-(1-(Rh*Myc/Mp)l*((lamda(w)-lamda(pw(Dclll/(lamda(rwl-lamda(pw(Dc)l)l*(Mp/Myc) 

Mp/Myc 

M-1/ 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(rw) 

16.5 
16.5 

[1-(1-(Rh*Myc/Mp))*l(lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc))))*(Mp/Myc) 

Mp/Myc 

Rpc: 

Rpc (FINAL): 

Mnc: 

0.675 

0.675 

117464 kip-in 

Use if VVeb is Noncompaet 

Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 117464 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 117464 kip-in 

A6.4- Flexural Resistance Based on Tension Flange Yielding 
Nomfnal Flexural Resistance -tension: Mnt: Rpt*Myt 

Web Plastification Factor- Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.Z.2 - Noncompact Web Sections 

0.692 
0.675 

J 
1.I (, .J' h\. 

;- f ' t9 I t:$'11 t;, 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc))))*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))l*(Mp/Myt) 
Mp/Myt 
Rpt: 1.421 Use if Web is Noncompact 

Rpt (FINAL): 1.421 

Mnt: 115559 kip-in 

1.421 
1.444 



( 

Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 4 

22-Feb-10 

RisaSection Name: BR3A-P4-c 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fve: 

Modulus of Elasticity: E: 

Compression Flange: bfc: 

Tension Flange: bft: 

Webs: D: 

Clear Space between webs: 

ksi 

ksi 

in 

in 

in 

in 

Unbraced Length: Ls: /Y:~>(".lZ'.!)j'J in 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx in/\4 

Section Modulus: Sx (Comp) jnA3 

Radius: rx in 

Plastic Modulus: Zx 

Torsional Constant: J 

Fvt: 

tfc.: 

tft: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 

ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 

Article 6.10.6 -Strength Limit State 

Article 6.10.6.2 - Flexure 

Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 

Eng: 

Checked By: 

Fvw: 

X-bar 

Sy 

90147 

JDF 

[:-Y-•·J36jksi 

1 1.: 18lin 

I '/7Q~,6$jinA3 

If the following conditions are met, proportion the section according to the provisions for compact or noncompact web sections specified in Appendix A. Otherwise1 the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: D,: 20.063 in 

Moment of Inertia Comp Flange: Ive: 2916,0 inA4 

Moment of Inertia Tens Flange: lyt: 2916,0 inA4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK- Keep Going 

Web Slenderness Limit (slender): 2*Dc/tw: 107.0027 S.7*(E/Fyc)A.S: 161.8 ksi OK - Keep Go_ing 

Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK - Keep Going 

Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncom pact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment- Major Axis: 

Flange Lateral Bending Stress: 

Mu: 

ft: 
Varies, see Risa 3D 

See Article 6.10.1.6 

Mu+(l/3 )*fl * Sxc<=phi (f)* Mnc 

Flange lateral bending stress, 1i, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*Lp*(Cb*Rb/(M"/Mv,))'.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit forfi: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 

L,: 

n: 

rt: 

Lp: 

Cb: 

Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

M,/My,: 

Lb: 

ft: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A.S 

b1c/(12*(1 +(1/3 )*(D,*tw/(b1c*ttc))))'O.S 

9.9 in 

282.1 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 s;nce Mmfd/Ml> 1 at most situations. May be conservative at some locations, 

See Article 6.10.1.10.2 
S.7*(E/Fyc)A.S 

107.0027 

1 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative, 

98.05 in 1. 2 * Lp* (Cb* Rb/(Mu/Myc)) A .S 

Muy/Sy First-order elastic analysis 

See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

338.6 in (//(- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) b/t: 
lamda(pf) l.12*(E/Fy)•.s: 
lamda(rf) 1.40*(E/Fy)A.5: 
Case 12: Slender Flange 

40.00 Clear space between webs/tJ, 

31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: ' 3.75 Flange over hang measured from mid-web/tfc 

lamda(pf) 0.38*(E/Fy)A.5: • 10.79 
lamda(rf) 0.95*(E*k</Fyr)•.S:· 20.04 
k,: 4/(D/tw)•.s: 0.39 but 0.35<=kc<=0.76 

Fyr: 
Case 2: 
Slender Flange 

0.39 
smaller of 3 items below: 
0.7*Fyc: 

Rh* Fyt* Sxt/Sxc: 
Fyw: 
but not less than: 
0.S*Fyc: 

25.2 ksi 
Compact Flange 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

If Case 2 Flange is Noncom pact or Slender, t/,en check lamdas used. 

Worse condition of Case 12 and Case 2 

h ,/ 
I 

Nominal Flexural Resistance: Mnc: [1-(l·(Fyr*Sxc)/(Rpc*Myc)*(lamda(fl•lamda(pf))/(lamda(rf)·lamda(pf))]*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Equation A6.3.2-1 or A6.3.2·2 

Web Plastification Factor• Comp: Rpc: 

Article A6.2.1 • Compact Web Sections: 
Determine if the web is compact: Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Depth of Web in Comp at Plastic Mom: Dcp: See Article D6.3.2 

For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Atj, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw•Fyc*Ac), otherwise Dcp=D. 
Fyw*Aw: 1083.375 kip I Fyc*Ac·Fyt*Ati: 0 kip Use 2'D't,,v for Aw due to _two webs 
Dcp: 20.1 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)•.S)/(0.54*(Mp/(Rh*My))-0.09)'2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Web Plastification Factor• Comp: 

Mp: 
Mp: 
Y(bar): 

See Table D6.1·2, Case I 
Pw/(2*D)*[Y(bar)•2+(D·Y(bar))•2]+[Prt*drt+Prb*dMPt*dt+Pc*d,J 
(D/2)*[(Pc·Pt·Prt·Prb)/Pw+l) 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,b: 
dt: 
d,: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•i: 1083.375 kip 
20.0625 

o no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+ttt/2 20.4375 In 
O-Y(bar)+tk/2 20.4375 in 
50598.11 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 46003 kip-in 
Fyt*Sxt 46003 kip-in 
46002.96 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)•.S)/(0.54*(Mp/(Rh*My))•0.09)"2 
lamda(rw)*(Dcp/Dc) 

111.8 
161.8 

lamda (pw(Dcp)): 111.8 

2*Dcp/tw 107 .0 
lamda (pw(Dcp)): 111.8 
Web is Compact, Rpc=Mp/Myc 

This is multiplied by 2 due to two webs 

Rpc: Mp/Myc: l.100 Use if Web is Compact 



Web Plastification Factor Comp: Rpc (FINAL): 1.100 

Nominal Flexural Resistance - comp: Mnc: 31589 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 50598 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 31589 kip-In 

A6.4- Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance - tension: Mnt: " Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.1- Compact Web Sections 

Rpt: Mp/Myt: 1.100 Use if Web is Compact 

Rpt (FINAL): 1.100 

Nominal Flexural Resisatnce - Ten: Mnt: 50598 kip-in 



Project: 
Date: 

Mn DOT Special Structures-69801J - Bridge 3A Pier4 
22-Feb-10 

RisaSection Name: BR3A-P4-h 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fye: 

Modulus of Elasticity: E: 

Compression Flange: btc: 

Tension Flange: bft: 

Webs: D: 

Clear Space between webs: 

ksi 

in 

in 

in 
in 

Unbraced Length: Lb: I >,~/~osjin 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx 

Section Modulus: Sx (Comp) in"3 
Radius: rx in 

Plastic Modulus: Zx in"3 
Torsional Constant: J in11.4 

Fyt: 

tfc: 

ttt: 
tw: 

Y bar (Ten) 

lyy 
Sx (Ten) 
ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 

Eng: 
Checked By: 

Fyw: 

X-bar 

Sy 

90147 

JDF 

I },~,'~ ~6j ksi 

1, v 18Jin 

1c-i.s49.Q3jin'3 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise1 the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 22.938 in 

Moment of Inertia Comp Flange: ]ye: 2916.0 in'4 
Moment of Inertia Tens Flange: lvt: 2916.0 in'4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi · OK- Keep Going 

Web Slenderness Limit (slender): Z*Dc/tw: 45.876 5.7*(E/Fyc)'.5: 161.8 ksi OK- Keep Going 

Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK- Keep Going 

Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite 1-sectlons with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article AG.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment- Major Axis: 

Flange Lateral Bending Stress: 

Varies, see Risa 3 D 

See Article 6.10.1.6 

M u+(l/3 )*fl*Sxc<=phi(f)* Mn c 

Flange lateral bending stress, ii, may be determined directly from first-order elastic analy,is in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(M4M,,)}A.s 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Fact6r: 
Web Slenderness Limit (noncom pact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Lp: 
Lp: 

rt: 

rt: 

Lp: 

Cb: 
Cb: 

Rb: 
lamda (rw): 
2*0c/tw: 

Rb: 

Lb: 

fJ: 
Muy: 

phi(f): 

See Article 6.10.8.2.3 
1.0* rt* ( E/Fy,)' .5 
brc/(12 * (1 +(1/3) * ( D,*tw/(bk*tk))) )'0.5 

9.2 in 
260.4 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Sf nee Mmid/M2> 1 at most situations. May be conservative at some locat;ons, 

See Article 6.10.1.10.2 

5.7*(E/Fyc)'.5 
45.876 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

108 in 1.2 * Lp* (Cb* Rb/( M u/Myc) )' .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

312.5 in ¢,K - Keep Going, First-order elastic analysis 

Nominal Flexural Resistance: Mnc: See Article A6.3 
Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor - Comp: 

Article A6.2.1 - Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) b/t: 
lamda(pt) 1.12*(E/Fy)•.s: 
lamda(rt) 1.40*(E/Fy)'.S: 
Case 12: Slender Flange 

40.00 Clear space between webs/t .fc 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 3.33 Flange over hang measured from mid-web/tfc 
lamda(pt) 0.38*(E/Fy)'.S: 10.79 
Jamd"a(rt) 0.95*(E*k</Fyr)A.5: 24.77 

k,: 4/(D/tw)A.S: 0.59 but 0.35<=kc<=0.76 
kc: 
Fyr: 

Fyr: 

0.59 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.5*Fyc: 

25.2 ksi 

25.2 ksl 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncompoct or Slender, then check lamdas used. 
Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-(1-(Fyr*Sxc)/(Rpc*Myc)*(lamda(t)-lamda(pf))/(lamda(rt)-lamda(pf))]*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 or .4.6.3.2-2 

For non composite sections where: Fyw* Aw>= I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt* At+Fyw• Aw-Fye• Ac], otherwise Dcp=D. 
Fyw*Aw: 3303 kip I Fyc*Ac-Fyt*Atl: 0 kip Use 2'D'tw for Aw due to two webs 
Dcp: 22.9 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.5)/(0.S4*(Mp/(Rh*My))-0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Web Plastification Factor - Comp: 

Mp: See Table D6.1-2, Case I 
Mp: 
V(bar): 

Pw/(2* D)*[Y(bar)A2+(D-V(bar))'2]+[Prt* drt+Prb*dcb+Pt* dt+Pc* d,J 
(D/2)* [(Pc-Pt-Prt-Prb )/Pw+ 1] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
V(bar): 
drt: 
drb: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

0 no concrete reinforcing steel 
O no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•i: 3303 kip 
22.9375 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 23.3125 In 
D-V(bar)+tfc/2 23.3125 in 
83200.78 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 69061 kip-in 
Fyt*Sxt 69061 kip-in 

69060.6 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.5)/(0.S4*(Mp/(Rh*My))-0.09)A2 
lamda(rw)*(Dcp/Dc) 

90.3 
161.8 

lamda (pw(Dcp)): 90.3 

2*Dcp/tw 45.9 
lamda (pw(Dcp)): 90.3 
Web is Compact, Rpc=Mp/Myc 

This is multiplied by 2 due to two webs 

Rpc: Mp/Myc: 1.205 Use if Web is Compact 

;1//-/l 



Web Plastlfication Factor Comp: Rpc (FINAL): 1.205 

Nominal Flexural Resistance - comp: Mnc: 47181 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 83201 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 47181 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance -tensio·n: Mnt: Rpt*Myt 

Web Plastification Factor- Ten: Rpt: See Article AG.2.1 or Article A6.2.2 as applicable. 

Article A6.2.1 - Compact Web Sections 

Rpt: Mp/Myt: 1.205 Use if Web is Compact 

Rpt (FINAL): 1.205 

Nominal Flexural Resisatnce - Ten: Mnt: 83201 kip-in 

( 

j!;J- /$ 



Project: 

Date: 

Mn DOT Special Structures - 698011 - Bridge 3A Pier 4 

22-Feb-10 

RisaSection Name: BR3A-P4-i 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-co~pact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fye: 

Modulus of Elasticity: E: 

Compression Flange: btc: 

Tension Flange: btt: 
Webs: D: 

Clear Space between webs: 

ksi 

ksi 

in 

in 

in 

in 

Unbraced Length: Lb: 1 ~;,~,,J.'O§Jin 

Neutral Axis: Y-bar (Comp) in 

Moment of lntertia: lxx in"4 
Section Modulus: Sx(Comp) in/\3 

Radius: rx in 

Plastic Modulus: 2x in"3 
Torsional Constant: in"4 

tfc: 

\ft: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 

ry 

Zy 

in"'4 
in/\3 
in 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 

Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Non composite Sections 

Project Number: 

Eng: 

Checked By: 

X-bar 

Sy 

90147 

JDF 

v•:••, C',36] ksi 

l/•,>.18jin 

f-:~}755:9llinA3 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 

Moment of Inertia Comp Flange: lye: 

Moment of Inertia Tens Flange·: lvt: 

Yield Strength Limit: Max Fy: 

Web Slenderness Limit (slender): 2*Dc/tw: 

Flange Ratio: lyc/lyt: 

22.469 in 

2916.0 in'4 
2916.0 inA4 

36 ksi 

119.8347 

LimitFy: 

5.7*(E/Fyc)".5: 

limit: 

70 ksi 

161.8 ksi 

0.3 

OK - Keep Going 
OK - Keep Going 

OK - Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange Lateral Bending Stress: 

Mu: 
fi: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, I, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(M,/Mv,))'.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for ft: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 
Lp: 

rt: 

rt: 
Lp: 

Cb: 
Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

M4Mvc: 

Lb: 

fi: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 

1.0*n*(E/Fyc)A.S 

brc/( 12* ( 1 +( 1/3 )*( D,*tw/(b1c*tfc)))) A0.5 

9.9 in 

280.7 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since Mmid/M2> 1 at most situations. Moy be conservative at some locations. 

See Article 6.10.1.10.2 

5.7* (E/Fyc)A .5 

119.8347 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

108 in 1.2* Lp*(Cb*Rb/(Mu/Myc))A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

336.9 in OK- Keep Going; First-order elastic analysis 

Nominal Flexural Resistance bi:lsed on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the compression flange ls compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 

Web Plastification Factor - Comp: 

Article A6.2.1- Compact Web Sections: 

Determine if the web is compact: 

Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural.sections of uniform thickness subject to bending or 

compression. 

lamda(f) 

lamda(pf) 

lamda(rl) 

Case 12: 

b/t: 

l.12*(E/Fy)A.5: 

1.40*(E/Fy)".S: 

Slender Flange 

40.00 Clear space between webs/tfc 

31.79 

39.74 

Case 2: Flexure in flanges ofdoublly and singly symmetric I-shaped built-up sections. 

lamda(f) b/t: 3.75 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)".5: 10.79 

lamda(rl) 0.95*(E*kc/Fyr)A.5: 19.48 

kc: 4/(D/tw}A.S: 0.37 but 0.35<=kc<=0.76 

kc: 0.37 

Fyr: smaller of 3 items below: 

0.7*Fyc: 

Rh* Fyt* Sxt/Sxc: 

Fyw: 

but not less than: 

O.S*Fyc: 

Fyr: 

25.2 ksi 

36.0 ksi 

36.0 ksi 

18.0 ksi 

Case 2: 

25.2 ksi 

Compact Flange ff Case 2 Flange is PJoncompact or Slende0 then check famdas used. 

Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-( 1-(Fyr*5xc)/ ( Rpc* Myc )* (la md a (f)-lamda (pf))/( I amda( rf)-lamda (pf))]* Rpc* Myc 

See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 

Dcp: See Article D6.3.2 

Equation A6.3.2-1 or A6.3.2-2 

For non composite sections where: Fyw* Aw>= I Fye* Ac-Fyt*At I, Dcp=D/(2 * Aw* Fyw)[Fyt* At+Fyw* Aw-Fye* Ac], otherwise Dcp=D. 

Fyw*Aw: 1213.326 kip (Fyc*Ac-Fyt*At(: 0 kip Use2'D'twforAwduetotwowebs 
Dcp: 22.S in 

Limiting Slenderness Ratio for Compact Web: 

Plastic Moment 

Article D6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

lamda (pw(Dcp)): ((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)"2<=1amda(rw)*(Dcp/Dc) 

Mp: See Article D6.1 

Mp: 

Mp: 
Y(bar): 

See Table D6.1-2, Case I 

Pw/(2*D)*(Y(bar)"2+(D-Y(bar))A2]+[Prt*drt+Prb*d,b+Pt*d1+Pc*dc1 

(D /2)* ( ( Pc-Pt-P rt-Prb )/Pw+ 1] 

Pc: 

Pt: 

Prt: 

Prb: 

Pw: 

Y(bar): 

drt: 

drb: 
dt: 

de: 
Mp: 

Rh: 

Rh: 

My: 

Myc: 

Myt: 

My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

0 no concrete reinforcing steel. 
O no concrete reinforcing steel 

972 kip 

972 kip 

Fyw*D*tw•z: 1213.326 kip 

22.469 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+ttt/2 22.844 in 

D-Y(bar)+tfc/2 22.844 in 

58039.85 kip-in 

See Article 6.10.1.10.1 

1 

Smaller of Myc and Myt, See Article D6.2. 

Fyc*Sxc 52489 kip-in 

Fyt*Sxt 52489 kip-in 

52488.72 kip-in 

lamda (pw(Dcp)): smaller of 

( ( E/Fyc )A .5 )/(0 .54 • (Mp/ (Rh* My) )-0.09 )A 2 

lamda(rw)*(Dcp/Dc) 

lamda (pw(Dcp)): 110.4 

2*Dcp/tw 

lamda (pw(Dcp)): 

119.8 

110.4 

Web is not compact, See Article A6.2.2 

110.4 

161.8 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 

If lamda(w) < lamda(rwh then non compact. 

Slenderness ratio for web: lamda{w): 2'Dc/tw: 119.8346667 

Limiting Slenderness ratio for noncom pact web: 
lamda(rw): 5.7*(E/Fyc)A.5: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastification Factor - Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 



Web Plastificatlon Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(pw(Dc)): 

lamda(pw{Dcp))*(Dc/Dcp) 
lamda(rw) 

110.4 
110.4 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda{rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc . 

Rpc: 

Rpc {FINAL): 

Mnc: 

1.086 

1.086 

36067 kip-in 

Use if Web is Noncompact 

Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 57018 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 36067 kip-in 

A6.4 - Flexural Resis.tance Based on Tension Flange Yielding 
Nominal Flexural Resistance -tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.086 

1.106 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda{pw{Dc)))/{lamda(rw)-lamda(pw(Dc)))]*{Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda{rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 
Rpt: 

Rpt (FINAL): 

Mnt: 

1.086 

1.086 

57018 kip-in 

Use If Web is Non compact 

1.086 
1.106 

A1--'2J 



Project: 
Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 4 
22-Feb-10 

RisaSection Name: BR3A-P4-j 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 
For sections with compact, non~compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fy,: 

Modulus of Elasticity: E: 

Compression Flange: bk: 

Tension Flange: btt: 
Webs: D: 
Clear Space between webs: 

ksi 
ksi 

in 

In 
in 
in 

Unbraced Length: Lb: ~$~! in 

Neutral Axis: Y-bar {Comp) in 
Moment of lntertia: lxx in"4 
Section Modulus: Sx(Comp) ln•3 

Radius: rx in 
Plastic Modulus: zx in"3 
Torsional Constant: J jnA4 

tfc! 

tft: 

tw: 

Y bar (Ten) 
lyy 
Sx (Ten) 
ry 
Zy 

inA4 

in"3 
in 
inA3 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units,4th Edition, 2007, With 2008 & 2009 Interim Revisi~ns 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 
Eng: 
Checked By: 

Fyw: 

X-bar 

Sy 

90147 
JDF 

1,?L~:t*~~iilksi 

~in 

1:f:,;1[19~;i}ijin•3 

If the following conditions are met, proportion the section according to the provisions for compact or noncompact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 12.081 in 
Moment of Inertia Comp Flange: lye: 18522.0 in•4 

Moment of Inertia Tens Flange: lyt: 2916.0 in•4 

Yield Strength Limit: MaxFy: 36 ksi Limit Fy: 70 ksi OK.- Keep Going. 
Web Slenderness Limit (slender): 2*Dc/tw: 24.162 5.7*(E/Fyc)•.S: 161.8 ksi OK - Keep Going 
Flange Ratio: lyc/lyt: 6.351852 Limit: 0.3 OK- Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.1-General - Same as Article 6.10.6.2.3 above. 
Article A6.l.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment- Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+{l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(Mu/Mvc))A.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

· Nominal Flexural Resistance: 

rt: 
rt: 
Lp: 

Cb: 
Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 
Rb: 

Mu/Mvc: 

Lb: 

ft: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt* ( E/Fvc)• .5 
btc/(12* (1 +(1/3 )* (Dc*tw/(bk*tfc))) )"0.5 

11.9 in 
338.7 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2>1 at most situations. May be conservative ot some locations. 

See Article 6.10.1.10.2 
S.7*(E/Fyc)".5 

24.162 
1 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

49.2 in 1.2*Lp*(Cb*Rb/(Mu/Myc))•.S 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

406.5 in DK - Keep G,;,ing, First'.order elastic analysis 

Nominal Flexural Resista9ce based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastiflcation Factor• Comp: 

Article A6.2.1 • Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) 
lamda(pf) 
lamda(rf) 

b/t: 
1.12*(E/Fy)A,S: 
l.40*(E/Fy)A.5: 

Case 12: Compact Flange 

10.00 Clear space between webs/t fc 

31.79 
39.74 

case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)A.5: 10.79 
lamda(rf) 0.95*(E*kc/Fyr)A.S: 29.67 

kc: 4/(D/tw)A.5: 0.61 but0.35<=kc<=0,76 
k,: 0.61 
Fyr: smaller of 3 items below: 

0.7*Fyc: 

Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.5*Fyc: 

Fyr: 18.0 ksi 

25.2 ksi 
16.8 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Nancompact or Slender, then check /amdas used. 
Compact Flange Worse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc*Myc Equation A6.3.2-1 or A6.3.2-2 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcpl) 
Dcp: See Article D6.3.2 
For non composite sections where: Fyw*AW>=( Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)IFyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 3141 kip I Fyc*Ac-Fyt*At(: 3564 kip Use 2'D'tw for Aw due to two webs 
Dcp: 43.6 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.S)/(0.54*(Mp/(Rh*My))·0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article 06.1 

ArticleD6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table 06.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D·Y(bar))A2)+(Prt*drt+Prb*dMPt*dt+Pc*d,J 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+1] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
drb: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

4536 kip 
972 kip 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw*D*tw'2: 3141 kip 
46.5625 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+ttt/2 46.9375 in 
D-Y(bar)+tk/2 -1.4375 in 

117463.8 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 174140 kip-in 
Fyt*Sxt 81319 kip-in 

81318.6 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)A2 
lamda(rw)*(Dcp/Dc) 

59.6 
584.2 

lamda (pw(Dcp)): 59.6 

2*Dcp/tw 
lamda (pw(Dcpl): 

87.3 
59.6 

Web is not compact, See Article A6.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 24.162 
Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc)A.S: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastification Factor- Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(l·(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))l*(Mp/Myc) 
Mp/Myc 



( 

Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)l: smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(pw(Dc)l: 

lamda(pw(Dcp)l*(Dc/Dcp) 

lamda(rw) 
16.5 

16.5 

(1-(1-(Rh*Myc/Mp)l*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))l*(Mp/Myc) 

Mp/Myc 

Rpc: 

Rpc (FINAL): 

Mnc: 

0.675 

1.421 

247465 kip-in 

Use if Web is Noncompoct 

Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
if Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 247465 kip-in Per Article A6.3.3 

Nominal FleKural Resistance - Comp: Mnc: 247465 kip-in <;:-- \'(\(,,IC!'({" ·W~ 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

0.692 
0.675 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*-((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp)l*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 
Mp/Myt -

Rpt: 1.421 Use if Web is Noncom pact 

Rpt (FINAL): 1.421 

Mnt: 115559 kip-in 

1.421 
1.444 

M .,2_11-
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Designer 
Job Number 

LHB 
jdf 
090147 

Load Combinations 

Apr26,2010 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 
10:19 AM . ,.,re 
Checked By:(..,J ~. 

Descri□tion Sol. .. PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 
1 P4-3A Influence 1 1 

3 P6-3A Influence 3 1 
A .·.···• P4Lanet6ad· 1•'. • '1 /'. 4·•· ti.•.· ·• 1 fl>i .. ·• .>.1<· ,,. <··'' i ' .. •··.•··., <> ;<. ·.·· •··· .•. ·. ·. · .... •. 
5 P5 Lane Load 5 1 

7 Movina Truck M1 1 

9 Movina 2 Truck at 50ft M3 1 

11 Horizontal Load 8 1 

13 P4 Max Truck Moment 1 O 1 
, 

15 POST-TYPE3UNIT M4 1 

17 POST-TYPE3S3UNIT M6 1 

19 POST-SU5-TRUCK M8 1 
20 • POSf~SLJ6::.TRU'CK:!H ·.·.•· < •.· .. , .' tv,gJ<f '<. c ··. / i' < ·. Ii , •< <: ? ; .;:· > ... ·.•.••·· ·••· · · .. ·. .·· 
21 POST-SU7-TRUCK M10 1 

.•.·22, PERMIJ;$TD'.:AffRl)Qi<1· ii < . < MJt;.\j .• · ..• /y., 1
{ ...... •.·· \ 1· t I) .·I'! ·> I L/ >.> " ., 1:,;>•··· .· .. ···•.·. ·. 

23 PERMIT-STD-B-TRUCK M12 1 
24' ·. PERIIIIEHHP~C.iJRl.lQJ< ,, ·••·• I)/> I > JYl13 ;: Jo' I C I , : I· , .·,. . .. ;, , i.,/ . .:·t ,, · 1 

• : • <' · ·.··•·· .... ·•·•· I{ .; ; .·., > 
25 PERMIT-P411-TRUCK M14 1 

.,25··•,g'E:i=u.,,;1t:BAJ3/tg(:J¢K<• < lt,1•c2crv'tisi\1' .. )/;'. \\\ ;<<<·.( <>>.\> , 'i'/n;<. /'), /\< < / < 
27 PERMIT-STD-C1528 M16 1 

i2a: PERMFE2sTo:.:crz4s x. , ,,, 1,,, , Mt11:1.> << .,,. '-'i'. 1 > . •···•·••·.• <.; '/ •</ ,: 1 "., ,, • x .···· /.·· ., 
29 PERMIT-STD-C198 23 M18 1 
sb ·. PERMrt;sTo:.:021413 > ,. ,·. • >t MJ91 . f I> r .i, \ • ···. xi.,,< 1 > ··•· .•••· l >C •.·. f\ ""· >· > .. ,f > ·.•< 

31 PERMIT-STD-C237B M20 1 

33 PERMIT-STD-C200J M22 1 
·34> .J)4<JA<tvbe3"Re§'ctYesl1/, ''<Il,1z. ,,v.1x.·· ....... <·•·. /t';./f;·• .. ,,, ·i' ,,,.< ·· ... iSI>, -i f} 1//·I) ,.i·. / ... I < 
35 P4-3A Type 3S2-40 Reac Yes 13 1 
36< P4'-3At\1He3s:'3 ReacYesic' 1:?. 141>1 · > .. ··· ........ 1 , i; <, > •. . ··• ·•••. 1, · · ·.· , >. ·· 1 · ... ·. • ... · 

37 P4-3A SU4 Reac Yes 15 1 
38 P4-3A'SU5R.eacCiYes<..·· ;·. 161>1'> ·.• .·.• > . ·.} ( > 1' .. · 1·.·.·,· •• •.· ••....••..• ·•·•·· .• • •. • 1Y ·. ...• ,·. <i ··.·••\ ·.·. .,.. ·. 
39 P4-3A SU6 Reac Yes 17 1 
4o I p4.:3A-'·sutReac:Yes > ... > rn e1, > 1 ,. 1, ··· > /., ,i \ > ./ •··.·. x .· .. • ·· 1 :t :1.< 
41 P4-3A Std A Reac Yes 19 1 

43 P4-3A Std C Reac Yes 21 1 
.- __ .. -· ,_ 

; .· . 

45 P4-3A P413 Reac Yes 23 1 

47 P4-3A C174b Reac Yes 25 1 

49 P4-3A C214b Reac Yes 27 1 

51 P4-3A C256b Reac Yes 29 1 

53 P4-3A Tvoe 3 Tor Yes 31 1 

55 P4-3A Tvne 3S3 Tor Yes 33 1 
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LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Load Combinations (Continued) 

Apr 26, 2010 
10:19 AM 
Checked By: (;::fl±{ 

D . f escno I0n 0 ... ... ... ac or ac or ac or ac or ac or ac or ac or ac or S I PD SR BLC F t BLC F t BLC F t BLC F t BLC F t BLC F t BLC F t BLC F t 
57 P4-3A SUS Tor Yes 35 1 
58 P4-3A SU6Tor Yes .. : 36 1 ' ' 

. . 

59 P4-3A SU7 Tor Yes 37 1 
· 60 p4:.3A Std ATor Yes 

· .. ·, 

38" 1 
•' 

.·, ... .. ,· . ,' 

61 P4-3A Std B Tor Yes 39 1 
62 P4-3A Std C Tor Yes 1 

. 40 •.·-1 I· 
. 

63 P4-3A P411 Tor Yes 41 1 
64 P4-3AP413 Tor 

: 
Yes 42 1 

,' 

.· 

65 P4-3A C152b Tor Yes 43 1 
66 P4-3A C174bTor · Yes 

•' .·-' . 44. 1 
' ' 

67 P4-3A C198 23 Tor Yes 45 1 
68 . ,. P4-3A C124b Tor Yes . . , 46 1 ·· .. I· 

.· . 
.· ·· . 

69 P4-3A C237b Tor Yes 47 1 
70 P4-3A C256b Tor Yes 48 ·.·.1 .. ·• 

.. · 
' ,, ' '·.: 

71 P4-3A C200i Tor Yes 49 1 
72 PERMff-STO-C152B .. LO ... Yes \ M23 1 

' . . .. ··· . 

,. 

··•· ' .. ·: 
· .. 

' : .· ' ' : .. .. 
•· 

' 

73 PERMIT-STD-C17 4B-LO ... Yes M24 1 
74 PERMIT~STP-C198.•·23c:L. Yes o',: ·• .... 

M:25 1 .·. ·.•· ' . : ... . , 
•: · .. . . ,, ... ',, 

75 PERMIT-STD-C214B-LO .. -Yes M26 1 
•76 PERMIJ-STD-C237ERO.. -Yes .C::" > M:27 : 1 :, ·.·· 

,, 

' ... · ... ! ·•. ' ., ',· .· '·•. ,' ' 

77 PERMIT-STD-C256B-LO .. -Yes M28 1 
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090147 Pier 4,5,6-3A, Girder A and Beam A, Live_Loads 

Apr15,2010 
1 :38 PM 
Checked By: c:;::;; v/,, 

Envelope Joint Reactions 
Joint X rkl LC Y [kl LC Z [kl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 

1 H 1 max O 15 1. 163 15 O 15 0 15 O 15 O 15 

3 P3-3C max O 15 .963 15 0 15 0 15 0 15 0 15 

5 P2-3C max 0 15 47.377 15 0 15 0 15 0 15 O 15 

7 P1-3C max O 15 47.938 15 O 15 0 15 O 15 O 15 
8 -• min O 15 :;.,608 > 15 O ,- 15 ·· O -· 15 -- O 15 o 15 
9 P7-3A max 0 15 49.563 15 0 15 O 15 0 15 0 15 

11 P6-3A-FTG max O 15 47,534 15 0 15 0 15 0 15 0 15 

13 P5-3A-FTG max O 15 48.79 15 0 15 0 15 0 15 0 15 

15 P4-3A-FTG max O 15 0 15 0 15 0 15 0 15 0 15 

17 P4-3A max O 15 47.273 15 0 15 0 15 O 15 116.577 15 

19 P3-3A-FTG max O 15 46.929 15 0 15 0 15 0 15 0 15 

21 P2-3A max O 15 46.966 15 0 15 0 15 0 15 O 15 

23 P1-3A max O 15 36.971 15 0 15 O 15 O 15 O 15 

25 HS max 0 15 0 15 0 15 0 15 0 15 0 15 

27 Totals: max O 15 48 15 O 15 
··2e 
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Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:39 PM 
Checked By:w,-1,,\ 

Joint X fkl LC Y [kl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 16 1.642 16 0 16 0 16 0 16 O 16 

3 P3-3C max O 16 1.148 16 0 16 O 16 O 16 O 16 

5 P2-3C max O 16 66.247 16 0 16 0 16 0 16 0 16 

7 P1-3C max O 16 72.66 16 O 16 0 16 0 16 O 16 

9 P7-3A max O 16 65.255 16 O 16 0 16 0 16 O 16 

11 P6-3A-FTG max O 16 73.452 16 0 16 0 16 0 16 0 16 

13 P5-3A-FTG max O 16 68.618 16 0 16 0 16 0 16 0 16 

15 P4-3A-FTG max O 16 0 16 0 16 0 16 0 16 0 16 

17 P4-3A max O 16 69.298 16 O 16 0 16 O 16 130.232 16 

19 P3-3A-FTG max O 16 66.273 16 0 16 0 16 0 16 0 16 

21 P2-3A max O 16 66.33 16 0 16 O 16 O 16 O 16 

23 P1-3A max O 16 41.336 16 O 16 0 16 O 16 O 16 

25 HS max O 16 O 16 O 16 O 16 O 16 o 16 

27 Totals: max O 16 80 16 O 16 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 15, 2010 
1:39 PM 
Checked Byb :r-1..;1..., 

Joint X fkl LC y rkl LC z rkl LC MX fk-ftl LC MY fk-ftl l C MZ [k-ftl LC 
1 H 1 max O 17 1. 699 17 O 17 0 17 0 17 0 17 

·2-·.·:i><,.t:/.? '- miff·,~:) O~-- {,J7;\;i;h,:245'1tr;·ft ··••···''.0"\S,;/.11 \-CF;:, 1I1c/ih>: 1-1, Co~o·tz: 
3 P3-3C max O 17 1.236 17 0 17 . 0 17 0 17 0 17 

/4:({ ;. <, .:/;:-:::'~ .'., 'r\i)n, :,f\:~O•Ut< ;f:1-t~\; :'.'i·<:sf585?lt1t~ :•:,;;, ()';! }7 1: < · 0/ > t7 /:</ch . '.,ft '. >b- ::-•. ;:f7i 
5 P2-3C max o. 17 68.144 17 O 17 0 17 0 17 0 17 

;:.-5' •1:t: ··.\ 2· 1 - "' ·mrn •.: >b(·\'< ;· 1 t,:: ,::i~4184'7:f': :?11, i x >ot .. 11 - er c 17: ·· · o' • -11 ct : 11 
7 P1-3C max O 17 73.942 17 0 17 0 17 0 17 0 17 

·2~a> :,:/t', ·:min , .. _,df'.- >17;:•0:/f?B37W'.-'.:·:11'.o,,- 11 ,o, ni1·:<<o:·;.:17 a /"1t 
9 P7-3A max O 17 68.598 17 0 17 0 17 0 17 0 17 

'\to<: .: : 1:V'\J'.] 'miri •": -YO:'.\'. ,t11•:·: .:'t.:8J397\. ':ft· , (O \17 .. , ·:oe<: > 11· :.;, 0''.:,r, .17 . <· on ·.: .17· 
11 P6-3A-FTG max O · 17 74.51 17 0 17 0 17 0 17 0 17 

<:12;' .i/t{t\:>mih '.'>''t)/;;:.;;;-:;ft (,:_5:e22 17 1 -Cf/ 17. · ·o-· .. _ ·.ft.:c.)'t:f':,:.:_t7 ':.(f·-. T7S 
13 P5-3A-FTG max O 17 69.225· 17 0 17 0 17 0 17 0 17 

<,1:4'; •,;;';~:'\'.Et{:/:,/'inih ,, /():(// ':)1:7'+ r.,~5.gg·1c '17( :- >Qi\/_ .Wt •;·;:ff.,/" 171\';:; ov:;; •.ft I•<:.;; O':':'.t :tzr 
15 P4-3A-FTG max O 17 · 0 17 0 17 0 17 0 17 o· 17 
'Jet :.'.>-,;_cs,h.'.•'•· mil, 1 /.'~\;(f/?e'.,·;\f7:/C;,,?'n>>~P?t7·. :'.;.cf<:?:: ·~ft 1>>. Oi·,>> '.fl-;;-.:tn;·:so,11·,\i:.o,i:.\"'ft:. 
17 P4-3A max O 17 70.792 17 0 17 0 17 0 17 141.822 17 

':;18'.' ?or'.}':\);.; min : :at >>i17'. :Jt-6:'008?'.1:7~ ,'·;,tto• .• // ·1t::\,=•o;:,: :fl' ''i;Q;;;; '• ·:17,. ;..;15fz304 t17, 
19 P3-3A-FTG max O 17 68.026 17 0 17 0 17 0 17 0 17 

}id: 'f: :/j\'f'ii)} .•..•. '. min \,{ : Q',>\>' ·.'?i:'fl:f '.tL5{326?\1-'.l I,,:/: o::t/'i ;'17/ :6\tr:: ; '(:17) ?'.o<::::_ /17/.,/ ;:·.,o-,:r;-- 17/-
21 P2-3A max O 17 67.972 17 O 17 O 17 O 17 o 17 

,:22;: ·••'>· .,} 7";_•:.-: · 'mffr :, /'OJ:''• ;\,1:Zi/',:::,5\2_95{•.··Mt- /'·di\·.:·. A1 J';O(}'{ 'fr<::,;:·o:.c' ')1T :_: d:i~.\/ s:1-7;; 

23 P1-3A max O 17 41.555 17 O 17 0 17 0 17 0 · 17 
'.·24t :,··:· · ... · (::{~\/ .. min.' ... ' ', OL <11::T!l.4':691:f' :,;;fl; i-Ll'k;l ;17:'1,;/\ Q:;<,c.: r1t. '>l/o\>,:- j7, .'·'>-··••o-:\ .. ·.1:7 

l..(_· '/:~~{··•: .<;;t•~t•:? W,f{,:· ··••••g;;:;:··. ,:~~r••·· t1?'g\:/(,:--di,·•s,r-,?:\gtf,.\riI~, "'•:1 ... ,g,.-;;c_:r· '.;~t:·;/l;g\f\ tl~: r> .:g>it• JI 
27 Totals: max O 17 80 17 0 17 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P4\090147 _3A_P456_GirderABeamA.r3d] Page 6 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 15, 2010 
1 :39 PM 
Checked By:C;JLA-i 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H 1 max 0 18 1. 307 18 0 18 0 18 0 18 0 18 
2.· · '· ;. i :;~. ·< friiit '° .. n>, . :Jar • :<214' · \1-8 •. 'o .. _ ta ·•.• •O-?F- d8> > o•.s ,1s., .> o ,<· As 
3 P3-3C max 0 18 1. 083 18 0 18 0 18 0 18 0 18 . 
¥ >.·:)•;:.'"c•i/ .; :miit:t/ ·cy/.". ··13\ :i::.s.:soe::,::11:f _''.· .. ·a,;~"<·.1a· ,:_Q"ci\·.,1'8~\;;oro:c.;1a·.c;'•'C·o: 'l8'. 
5 P2-3C max 0 18 53.219 18 0 18 0 18 0 18 0 18 

· 5:: · // :;•;':'.f' . :mih ,- ·-.o:- 18' ::;Lif.247 ·fa ··• o' fa o.<·· . ;1ac ; ·: OT·. '18 b 18 
7 P1-3C max O 18 53.903 18 0 18 0 18 0 18 0 18 
a·, . ·•·• . J _;,. . mifr .'. , n · :1a ::.;/;:eaa::. 11:r - o - .1 a . o · ·ta. : ,.. o 1a : ";, . o . . 1 a, 
9 P7-3A max 0 18 55.731 18 0 18 0 18 0 18 0 18 

>10 · ... : '.(;:{:' min' /;}Q::> ,,J8f •,\\6{719( ':t8\ , , O> · t8 c 0\ .'•'18:L•e<O• . i :.18' ·. · 0 · (18 
11 P6-3A-FTG max O 18 53.461 18 0 18 0 18 0 18 0 18 

. :1-:2 1 << 'c.·i;:,.'., < mir( , ca?;: <mtt .{{:.e:27 <, 18\ ·•, o· " · 181'<. -Q:; <18· ·,, b ,>· :1'8•. ••:; bi 1tr 
13 P5-3A-FTG max 0 18 54.786 18 0 18 0 18 0 18 0 18 

,:1·4.: , > ; r::<'<· '-rfiirt ·:,·o:>?:c ·:Hf/f:?4\732'• · '.4tf, c:io> 1a. ': .> o'. · {, i18'·;:.,,, ·"°'" · .1a1: ,,· ·c.r>, •... 1a 
15 P4-3A-FTG max 0 18 0 18 0 18 0 18 0 18 0 18 

'.16:' '.>/\~;:.·mrn'.?,tott·<·1a.(I;·°"·· r,c>,'18//.•o ··-.:fa .-:_o::.-.'i::1a':·1 >Cf'· 1fl ·,<oi<.·}18 
17 P4-3A max 0 18 53.15 18 0 18 0 18 0 18 130.991 18 

0:18 " .-;,\',J\\ mirf·):::Ooi,/ ;,aa?.-:Ei5:453/' lff, : 0 \' .18I<<Q_;,, 18'· <\; O' < 1a: <,;.132i48 18 
19 P3-3A-FTG max O 18 52.739 18 0 18 o· 18 0 18 0 18 

'-20; ,;r;·:2·.-;;-;.t'"mrn::,,"!,.:Jo,;;;;c: ,:tat;,_ '/'::.511,31,: :Jaf<<o?;, 1a: •'> tr )' 1a :::a · ··. fit O·.:• .. · 1a 
21 P2-3A max 0 18 52.761 18 0 18 0 18 0 18 0 18 

<22:< · ·, ,, < .i'':.· ",; mfn: ?:' : ttttt ':'?lat: -''.' <'':.:f, .'.'i; ,.. ':18? .- ::" er.:. : . · 1it : / o:·., - -1 e •. < o:: .. , . ;1 a, . o. , · ,,_ .18· 
23 P1-3A max 0 18 39.649 18 0 18 0 18 0 18 0 18 

:,24••1 '> . .::·r:\T , 'rrifr\'i :·)'.'0 01:: ,1><.1at .,Lr,;;,4,332<; ;1sJ .r o:::: <--Aa 1i ./ o.:,c; <1a,:s/ :to•••···, ,1a· ,.,. ,:o:>:• .. 1a 
. r~ 25 H5 max o 18 o 18 o 18 o 18 o 18 o 18 
. 1 2'6\ ····.•.· ".,(:;'f:i.}{ ,: . mif( tf-';!fm"f•,i, '.f;f8f h< en ,c,. :1g>:,:.:;::-:-o' 1• .'.- ;18' (,:'.-ff:.:,;,.-: i-ta>;; ''.''. Oi,:.:•\ '18'.\>:< d> / '.fa: 

27 Totals: max 0 18 54 18 0 18 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:40 PM 
Checked By:~ 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H 1 max O 19 1.49 19 O 19 O 19 O 19 O 19 

3 P3-3C max O 19 1.226 19 O 19 O 19 O 19 O 19 

5 P2-3C max 0 19 60.582 19 0 19 0 19 O 19 0 19 

7 P1-3C max O 19 61.613 19 O 19 O 19 O 19 O 19 

9 P7-3A max 0 19 63.032 19 0 19 0 19 O 19 0 19 

11 P6-3A-FTG max O 19 61.149 19 0 19 0 19 0 19 0 19 

13 P5-3A-FTG max O 19 61.825 19 0 19 0 19 0 19 0 19 

15 P4-3A-FTG max O 19 0 19 0 19 0 19 0 19 0 19 

17 P4-3A max O 19 60.604 19 0 19 0 19 0 19 147.964 19 

19 P3-3A-FTG max O 19 60.004 19 0 19 0 19 0 19 0 19 

21 P2-3A max 0 19 59.99 19 0 19 0 19 O. 19 0 19 

23 P1-3A max 0 19 42.176 19 0 19 0 19 O 19 0 19 

25 HS max O 19 O 19 O 19 O 19 O 19 O 19 

27 Totals: max O 19 62 19 0 19 
·• 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:40 PM 
Checked By:~ 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 20 1.665 20 O 20 O 20 O 20 O 20 

··• 2/ .} . •'i <· mfri' O ·: . r20:·· , - \~27/· 2(}°, · . o:c 20: . > O ·.· •.•• ·. 20- ,::; ,05,:.;, 2(ii ·, .: O . 20· 
3 P3-3C max O 20 1.367 20 O 20 O 20 O 20 O 20 

, 4i .·· ····•• mrn' :, , · a:-.,:',> i: 20? t ;r,-8:_tf1W.": : 20' • .:<o •> > ··20' 0; • o, \ 20° '•f::' ": iYt,,t:c: '.20 }'/, O> r· 20 
5 P2-3C max O 20 67.223 20 O 20 O 20 O 20 O 20 

·. 6• . ::;:,, mifi '. ,,,,a •· '(26 > '--!i36t 20;, .. ·· o.·· > 20 :o' · .. •·2o ':<·co::: · ·20 ·.·. ''O : .20 
7 P1-3C max O 20 68.935 20 O 20 O 20 O 20 O 20 
a:,• .• . min · i. OJ .' !·20'. <<861 . 20 ·. o' · · .. 2b O ·., 2d . c, o· ./ 20 . O .. · 20 
9 P7-3A max O 20 70.274 20 O 20 O 20 O 20 O 20 

.:10 ·•· <> >~ min r-·o: : ?20·. 1:.:a~545> 20 · ·. · o •·, · .... 20 • o ·•· .. ·· .. 20·. ·>.o' :20 1:0. · 20 
11 P6-3A-FTG max O 20 68.452 20 0 20 0 20 0 20 0 20 
:12···· .· . . ?( 111iri 1 ,.ff\. 2CL" .:7'.465; 20 .. T.o .... 20 .•·· 0 . 20: .. :.,<:o?t,·;20, ·.o'· 20· 
13 P5-3A-FTG max O 20 69.012 20 0 20 0 20 0 20 0 20 

· t~f · .. ·. \\·:;<f·. mi'rf · . oi:.· >20> >2s:s:aif,; :20·· ... O:,·. 20 o . :2b':. 1J/"\ot>·''i20 .. •:cos.> 20. 
15 P4-3A-FTG max O 20 0 20 0 20 0 20 0 20 0 20 

:-16 ' : ''},:.'< f'> · min ,,,, ·n•t;.•· l2b\ I,?'-> '!:fl>. ·· ·20:1< 'o:. 20 < O. • ... :20: ::; ,ffi ·20 , '·0' . 20'· 
17 P4-3A max O 20 67.755 20 O 20 O 20 O 20 164.74 20 

.:·fa- '.<>' /; /< foin •.' .. ;nu,.c/ ;:20'.f ,J{:.a·:ast:{ i2d C •. o.: 0:20, .• . 0 · .. 2Q'.i/;/O/::/ ,20· ;;.:16ff729' 20 
19 P3-3A-FTG max O 20 67.049 20 0 20 0 20 0 20 0 20 

·:;2tL . :•'.'.-tx,:.e: '> ·min-1<·>:_.oHt> s/2cftii1::;.o.::e-r,39t ·2ff .•···•.::o:•;< 20 , o \ .. 20\ ,J>O"•-·.:-. •20· , ·>o ·. ,· .. ,· :20· 
21 P2-3A max O 20 66.995 20 O 20 O 20 O 20 O 20 
22, ;-..; :'<;:;/ mirfr: ·nr./;,r·2or·:\.::.ff:203:c 201:·,,.,o,:·-,: --2oi•·· · .. ·o .. -•:· 20··•:-:::::o"e 20-: .o _: .20• 
23 P1-3A max O -20 46.29 20 O 20 O 20 O 20 O 20 
:24 . ••·•. \ /' ; - · .. min' \< .,o;: <'.:. ;;:-'2di{ .)-5:4b5'·/ 20:',. x, . o;:, 1 .;2ff · .. ',, o ··.· .. •· .. · 20 • .<·'cf. 20 ; - > · 0 , .- ,20 

( r'i j~. ·., .. ,~,;\,,r.,,,, ·w,f~•\·,,.;.gt./tF,&~irr,;,I?'g;;;,y;,v~g '•<\g.·:./:;,: jg,t·•/ g,.· .~g, ·r .. § .. '< ~g, ,, .g.'.- ·•- ~g .. 
27 Totals: max O 20 69.5 20 0 20 

... 
'·. -··· 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:41 PM 
Checked By: C::S\!v\ 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max 0 21 1.846 21 0 21 0 21 0 21 0 21 

<-2< '\i ,;:<.,; >-t, min , +o-,,c • ·,21J :,/::.,29a:£t;z1;:;-,,::oi,<,;) ::tt ,<>'O"' .- 2f -,, -- o.\~ 21: :.> i;(J: 1 2t, 
3 P3-3C max 0 21 1.505 21 0 21 0 21 0 21 0 21 

?4t·c'. :·t-\),\;:,/•;>t· mirfl!),; J.o't.-... i-21}:'"/;~L3'28'.\if.~:24': 'l:t/ .. QO'i_J!\(2f ;·;f: QC/, :21 JQ\-,-•· ·21< .. ~'/ff,)'·)' ?2l, 
5 P2-3C max 0 21 73.853 21 0 21 0 21 0 21 0 21 

·ff; •- :c ,rt'. > min <: o :- -- C2t> ·x:.51903:-< ·2.1;,' 1 '.)-·o:,,c,c., -2t ; o:t: 21: : o>:; 21 ---- ·- o\:' . 21 
7 P1-3C max 0 21 76.564 21 0 21 0 21 0 21 0 21 
8"" ,, _ c<< ----• --- mill . . o::, .- 21 './:_95ar-,- 21 > > o.'j:\:i :2110:-:· o _, -___ 21 ---_- - o • · 21 o:· -· 21 
9 P7-3A max 0 21 77.445 21 O 21 0 21 O 21 0 21 

<100: :r;,; < mifr ;·<o·-,::••, c21· ·,;9:4s4\>2,1 ·,,··:co-:<";21,,:: o~. ·_ :21 -- ,o> 21 .:o:·-_·:: ~2t 
11 P6-3A-FTG max O 21 76.111 21 0 21 0 21 0 21 0 21 
;121 '1t· . .,-: ·,-;,::c, . :mih ·o.:.: --- '. 2f - ··::q::sair-/<2:'11+>·0'.:S·.•: 21 · '.:·o··_, _ 21 --· ·- o' 21 ·er< , 21 
13 P5-3A-FTG max O 21 76.571 21 0 21 0 21 0 21 0 21 
'14: \> .. · ·:- mfrF ;c\;> o>'" •21 · ")"-6:s2{f ,i21i l'.i OJ,_•:·, :21 / \' d\t> -2t- !/d-\; - 2f 'n<< · t2·r. 
15 P4-3A-FTG max O 21 0 21 0 21 0 21 0 21 0 21 

\:16:· t,, 'i<•· mff:i' .•• : j i}t/·•• '21' 1 i:ii:Ot'.// :z1:' .:'•'- .. )Qt/(,:< '2t' f/'Q:/:; -•· •21· I•<\ ();;·;_;. ·21) _ ... :. Cl: , __ ,- -21' 
17 P4-3A max O 21 75.136 21 O 21 O 21 O 21 180.81 21 

· 18\ ,f .. ,;,., 'ft :if foih . '''Off,: <2,1'"-o i"7\553';J .2·1: .::;, 0/.L· .21: >)f 0>_·:\ 21, <<ol' <2.t;,:.183:704 .21 · 
19 P3-3A-FTG max O 21 74.3 21 0 21 · 0 21 0 21 0 21 

+to> ,,'./:,.<::!S:'H>.\ 'min 1:,;;;-0:;,;s:: /2t:->"?:atsa1tJ''2t: ,t·>o;;?t :21f _;'<.'o}'{P~;- 2fi<<tPe::·:,cz1r 1::;co> "/ 21. 
21 P2-3A max 0 21 74.194 21 0 21 O 21 O 21 0 21 

'22/ ,- /:.c.,•;p·_ < •· miff.:.: r;o:f .\21'< ·':.6/7.'9'2? 2.f .;c Y'.Q-.-:/;i 2:1(.I -··:c O'f::) -2.fr•·> ?,:o,c;;;;; :2s1. :/:-. o:: f 21 
23 P1-3A max O 21 50.691 21 O 21 O 21 O 21 O 21 

f24!?! .;:,., :, '"}' ./, 'ifi'ji,i/ -to'.\ /; ,21:< /;;:l5{93n,;;(tf: -,<·0,;'.,1/ :~2'f/;';; ,fOUI, :21 .. ·-\OL\ :; ·•2t, 1 ·,. oz: , . 21 
25 HS max O 21 O 21 O 21 O 21 O 21 O 21 

-,26; -tt:t1:0;r,: ;;r;·/ "mih: t;: ,oc·-•-1. ::2t?:?n?.o?t1~~;·.:i:2:1:r::{0:t'ot,tt,:\'t1i- ':\·tto't;s::21\ < o:-\'/i,: 2,t'.1-:-.-," o;:::::°'·;21 
27 Totals: max O 21 77.5 21 0 21 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Envelope Joint Reactions 
Joint X [kl LC Y [kl LC Z [kl LC MX [k-ftl 

1 H1 max 0 22 2.3 22 0 22 0 
-2 : :: min 0 

. . .-.•22 "·· _;,345_ 22 . 0- 221:· 0 .. Ci . - ,:, · . .. •·. 

3 P3-3C max 0 22 1.743 22 0 22 0 
4· . _: i : . 

mfn I \ .... f),.)'C :>2z~ •':.:11:623• 22 ··<o . · 22 I· : o··_:·-•-'- -. C :,: 

5 P2-3C max 0 22 91.483 22 0 22 0 
6 ·-. ____ ·.· ___ ·.•-- min 0 22 ~6.838 22 0 ' 22 .,..o 

. ·. 
.· . ' 

7 P1-3C max 0 22 98.346 22 0 22 0 
8 

: '. min-. ().'' /22 -t154 22 ·._ 0 22 0/ I 

9 P7-3A max 0 22 92.539 22 0 22 0 
10 _ ........... ; /. ___ mih •-o •-. ··••-22. "'.11:726 22 0 22 ··•o ; . : _.· ... .· 

11 P6-3A-FTG max 0 22 98.703 22 0 22 0 
12· • ·-.·, ' min __ ·/·() ._, . 22' -9.035 22 0 22 .· 'Q· ... 

13 P5-3A-FTG max 0 22 93.585 22 0 22 0 
i-14 ·. ,,· ' : \\' ·' tnih 

:-, 0 22 -8.053 22 
., 

0 
: 

22 
'. 

0 .. I _,·: .· 

15 P4-3A-FTG max 0 22 0 22 0 22 0 
; 16 

.,_ . / ,,.,- : ,-._ 
niih 

-: 
() . -·•· :·· 22 _·•.• .. ·,_,-o 22 o··· ,_ 22 1 '0 ' _ .. · 

17 P4-3A max 0 22 95.017 22 0 22 0 
18 ,, : ·' '.•'.: min o,--·' · 22: c.K566 22 

. 0 i•. 22 ._··: Q''''' I·,. . ·.'' ' .. 

19 P3-3A-FTG max 0 22 92.323 22 0 22 0 
20 ··.·. ;.-.... -;: : ·• hiiri .[:-'. ·o,-· •22 -•-c7.-472i-· -22 O· .·- • 22 i' 0 
21 P2-3A max 0 22 92.186 22 0 22 0 
22 •-, L· _•. ·mrn,-·. . ff.': 1/22• 1>--7i533i-'· 22 .' o-•·· 22 

.. o. :'. ·: 

23 P1-3A max 0 22 59.902 22 0 22 0 
'·24. 

. _·. • _·. '/ __ ,_ >···._ . mih . : (\.) ;,22·· 
,. 

~ff.656 '. ·22 .. ; () . ·.·,·_ 22 0 .". .· 

25 HS max 0 22 0 22 0 22 0 
261 .i' _,. _·-.. '/' : .. Min :;,·/'o·•·•··•-···\ ·22 . ';' ·_ ,a.;>·: 22 : :'' 0 . ·,• ,-,, 

22 •i/----o iL,-·_':: ___ ,· 

27 Totals: max 0 22 104 22 0 22 
28' ._". / . ( : -·'.-·-.·.:,,: 

I< O< : >22 ·._· .. ,(8·/_._ 2i . o> 22 mm '•' · .. -·_. ·.· 

LC MY fk-ftl 
22 0 

.22> 1·.· O·'••_·-. 

22 0 
22: -,_\O>// 
22 0 
22. :_.Q>/ 

22 0 
22 () . . / 
22 0 
22 .·,: Q/ 
22 0 
22 ,· o r 
22 0 
22 \ 0. ··.,, .• 

22 0 
22 ,:···· o. 
22 0 
22 _: 0 . '. 

22 0 
22 : ···•--o·:'., 
22 0 
22·· -· --•-·-.o' 
22 0 

Apr 15, 2010 
1:41 PM 
Checked By: c-3"t-"\ 

LC MZ fk-ftl LC 
22 0 22 
22 <•-·i·OC '.' . 22 
22 0 22 

:22 ? >(): ' ' : ,_,·, ·, .. 22 
22 0 22 
,22 1-,.,' O' : •. 22 
22 0 22 
22 0 •.· 22 
22 0 22 
22 :. 0- 22 
22 0 22 
22 I 0 ··.: 22 
22 0 22 

·22 ·.-__ ._- -__ ·_•· .. o'-· 22 
22 0 22 

-. 

22 \ id· .. 22 
22 202.962 22 
22 ':.:212.264. 22 
22 0 22 
22 ·• (} ·22 : ·. 

22 0 22 
22 ._, 0 ···•-.• 22 
22 0 22 

22 0 ::_,·< ,2Z ,.o' :_ 22 
22 0 22 0 22 
22 : _·o.•r--.•• 22 1.r Q . 22 

' ., ... ,. ·. _··.,- ·, ·, 
,·. ' ' : 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Pe.tmff -s+d - 'B-+n.Ac,.k ... 

Apr15,2010 
1:42 PM 
Checked By:C~ 

Joint X fkl LC Y [kl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max 0 23 2.859 23 0 23 0 23 0 23 o 23 

3 P3-3C max 0 23 2.057 23 0 23 0 23 0 23 Q. 23 

5 P2-3C · max O 23 113.69 23 o 23 O 23 o 23 o 23 

7 P1-3C max 0 23 125.303 23 0 23 0 23 0 23 0 23 

9 P7-3A max 0 23 114.259 23 0 23 0 23 0 23 o 23 

11 P6-3A-FTG max O 23 126.322 23 0 23 0 23 0 23 0 23 

13 P5-3A-FTG max O 23 117.851 23 0 23 0 23 0 23 0 23 

15 P4-3A-FTG max O 23 0 23 0 23 0 23 0 23 0 23 

17 P4-3A max 0 23 120.006 23 0 23 0 23 o 23 234.154 23 

19 P3-3A-FTG max O 23 115.227 23 0 23 . 0 23 0 23 0 23 

21 P2-3A max 0 23 115.317 23 0 23 0 23 0 23 o 23 

23 P1-3A max 0 23 69.173 23 0 23 O 23 0 23 0 23 

, 25 HS max 0 23 0 23 0 23 0 23 O 23 o 23 '···L /26) /: __ ':?}! ;:0 -.'rr\Tnt> ,.:o;?{<>t23: l(;i\.Q).Ji 23'.' 1:iW.···ot>•: '.,·2~f (I':O-'>,23· ••• :o>i/ ·23/IX·'•• ()::') .. ·23 
27 Totals: max 0 23 136 23 0 23 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 15, 2010 
1:42 PM 
Checked By: (_;::rlP\ 

sl t\ ho 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 24 3.189 24 O 24 O 24 O 24 O 24 
22:: " " min c/o,,., '24i +/:-_433'· :24 . :\er 24. ·i<; o :;; :'.24i:C::fd1:+ ".24 't<.o, 24 
3 P3-3C max o 24 2.19 24 o· 24 o 24 o 24 o 24 

A:': : , •· :''.·:": · YnlH ::,''i'o-c.+. rr24\,r,~.::fs.116, r:z;f ct O\ ? 24 ,;y:ro:::: ~, ,24: ~.N'dJ\, ':: •21t' \,cyo;:, ,., 24·. 
5 P2-3C max O 24 126.552 24 O 24 O 24 O 24 O 24 

··.6 .< ,· :.'imiH ··· ·o·z ?24i (,;;_:ff59e;?'2i4.'·.·.o> 24 .... /o.::. 2"4": •o:>o- ·24.<,ro:< 24• 
7 P1-3C max O 24 143.278 24 O 24 O 24 O 24 O 24 
a>•··· ···'·'mifr 1•:<c'Q•···· J24,,-i(:J•.·545:: .24:c:'.0> ,24·· ::o> 24:·.·_. ,.o·:;.24, •. -o~:., 24· 
9 P7-3A max O 24 129.183 24 O 24 O . 24 O 24 o 24 
10: I •·>: .. 2.·;·,<·m11t 1·.: a:<·• t:2-.:r, ,,·.:16:42>··24- ·. <a J -24 · o ·.· :24(1·, ->(f .: 1.24:+:;-•-• o · .. ·- 24 
11 P6-3A-FTG max O 24 144.893 24 0 24 0 24 0 24 0 24 

<12r ; , '.o:.>: ;: · '.fnih ,::• d < '.;2'4"•: • Lft:392 · ·.24-, •.. :, o:'.> • 24' :: .. ·o > :24 · o• :.: :24t ·c:: :o :• ... ·._ -24' 
13 P5-3A-FTG max O 24 132.704 24 O 24 O 24 0 24 O 24 

' 14 •··• '.. (>· ... • , ·mih >:-··•.·': CF ... ; 24V <'?fd'.963~ ,24 : ' ·•.. 0: ;'> 1:24 :·'Ji '•·o: . .24 c ; 0 · •.• 24\ , " b' o' , :'.24' 
15 P4-3A-FTG max O 24 0 24 0 24 0 24 0 24 0 24 

.-:15 /. •; :.,,.:' t. mih :; . · o .;> i'24> :;- t?.Qj;> :·24., '.; d;<<( :.24.· ·.· : o · · · :24< ,; cf. ·: :24 ·:,:., .,·rr:-:, 24 
17 P4-3A max O 24 136.037 24 0 24 0 24 0 24 246.276 24 

· nf>··•;·•· · . .- •: xr > min i<:. ;.0,'t, _ //24;,, /-:.::10·:41scw24, 1 <~, o,>·· .. 24 ··· ,, o: .. ··: 24' ·.· :<:o'tW:c(2~r ::;:2it84· t24-
19 P3-3A-FTG max O 24 129.585 24 0 24 0 24 0 24 0 24 

.20> \···., • .:.c::.s}c:·? ·miff. •',, :·o, ::,;24s: :{~x;c9157\f\c:2,4,I<> o:.,s.:.:24;; ,:•J .. o> ,, >24'·' •t:r•·ot/'1 /2~fr,; '-<a,.> ,·•24 
21 P2-3A max O 24 129.563 24 O 24 O 24 O 24 O 24 

· 22:· ··•,<: ,\/•:, .: miri . ·, :oi.>:·· :224'l· \'t';ff:.fo6,>i24 ''\ o:;. ,;:. 24:r-·· ,o, , ,..-, ,z41;· .-?/Lo;> , 24, .::. ,; ·o>·•:c: :24, 
23 P1-3A max ·o 24 72.566 24 o 24 O 24 o 24 o 24 

t2)i:, .•·····•·./}':?>: ;. 'mill .,. -on:>.>·. tk2¥(tr~at34Jt\~24:i '.\' .·o\ .:<;z4. :., .• a> -/ t24; lf;.,O<<.: ·'24i /: ·o .(l :,;· :' '24· 
25 HS max O 24 O 24 O 24 O 24 O 24 O 24 

: · 26t: ., •.·.,,- : ''.''.~}- '.} :Z :min\ .TJ'df:\?:• ''f2'4f.t, ;'f,.c: .. ;rot,{:.'C ·. ;:24·'· i''?.f O'xf ,(· :24,l( >>··to'.':'<ti •i-24\: \' /d('· \? f24 i;:>. :i"o;,- ·•.\' ,z4. 
27 Totals: max O 24 159 24 0 24 
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f 

: LHB 
: jdf 

Apr15,2010 
1:42 PM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked By:c..::r11··\ 

Envelope Joint Reactions 
Joint X [kl LC Y [kl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
H1 max 0 25 2.644 25 0 25 0 25 0 25 0 25 

3 P3-3C max O 25 1.713 25 0 25 0 25 0 25 0 25 
··.·25 

5 P2-3C max O 25 116.702 25 0 25 0 25 0 25 0 25 
25 

7 P1-3C max O 25 154.343 25 0 25 0 25 0 25 0 25 
25 

9 P7-3A max O 25 128.224 25 0 25 0 25 0 25 0 25 

11 P6-3A-FTG max O 25 159.404 25 0 25 0 25 0 25 0 25 

13 P5-3A-FTG max O 25 133.597 25 0 25 0 25 0 25 0 25 

15 P4-3A-FTG max O 25 0 25 0 25 0 25 0 25 0 25 

17 P4-3A max O 25 134.369 25 0 25 0 25 O 25 171.144 25 

19 P3-3A-FTG max O 25 120.934 25 0 25 0 25 0 25 0 25 

21 P2-3A max 0 25 120.04 25 0 25 0 25 0 25 0 25 

23 P1-3A max 0 25 68.051 25 0 25 0 25 0 25 O 25 

25 HS max 0 25 0 . 25 0 25 0 25 0 25 0 25 

27 Totals: max O 25 207 25 0 25 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:43 PM 
Checked By: C.JJ..v\ 

Joint X [kl LC Y [kl LC Z [kl LC MX fk-ftl LC MY [k-ftl LC MZ fk-ftl LC 
1 H1 max O 26 2.922 26 O 26 O 26 O 26 O 26 
2,;; '-'-'i\fti'.> , :mlfr :i:·'. ,,:o>t<. •r·2a:r/Y;.\:3"o"f< ·26 · · o .·, · 26 . ;,. o,- ; 26 d:,cs>a,·/·.• -26 • ·· · o'O: .. 21:f 
3 P3-3C max O 26 1.839 26 O 26 O 26 O 26 O 26 

A\ ';X >::i?{t;~;:~·-1.miff c:: :roE'/f I21f}j;:14t161>': :'26'. : ; o·· :, . 2{f ·>;. ff' ,; 26( %lt;:•;o:.> > '26. >' ./(j::( 26 
5 P2-3C max O 26 115.942 26 O 26 O 26 O 26 O 26 
a '"Y:.: .. · rnrn ,,,•o~,·:t2s;:c: ·:·,.1~212·T:::2s•- · :o< '2Eh:,·:,o·-.,.i26.''.?- o;.<f 2e: .''O 26 
7 P1-3C max O 26 168.959 26 O 26 O 26 O 26 O 26 
a' ','.r,:..'·:t, 'mih · <o :,·· •2.a;c <:.1w21/. 25· ·· ... · o '26 ;':<o· ·· 26.· .' o\::.: 26 ·•···, o 2e 
9 P7-3A max O 26 139.084 26 O 26 O 26 O 26 O 26 
10: ' < "miff: Y o< :. t25f :.:15~·246 26' > : cf' ·2s· :::>o{ t '26: ):,Q\'.•'c -26, : o 26 
11 P6-3A-FTG max O 26 176. 775 26 0 26 0 26 0 26 0 26 

-•12 -:-'',•.:,::, . .s;<·mliY•,,.·o>'-<:t2s.1>\''"'~t9a3< 26· ··o > 26:::·,;;,o, •. :26 · .+,o;'. 26' o •26 
13 P5-3A-FTG max O 26 143.344 26 0 26 0 26 0 26 0 26 

::.t4/ <t<":if{,tfVf\:·, fri\ri'. if:: :.iJ,'}./A}26.?::i;:.a;S93t ·2e. • · ... -.•· b 26 ;·~.c:·o t''• 26 1'. ',/o,. < 26~ E .. •· O:i , ··• :26 
15 P4-3A-FTG max O 26 0 26 0 26 0 26 0 26 0 26 

<1ct/,\::.'?1rrc:r;tt' :ffifri· t/:.o,?-:Ir2a<, :J',:Ot>< .. 2et ;:-:.; o,, 21r <· o•· ·, r 25· .>'./ crx ,;· ':2l:t ,· .. { o'>"-·-· :2s 
17 P4-3A max O 26 138.425 26 0 26 0 26 0 26 189.014 26 

\ta· , \i(/•!,'!/c'. . .''.: mirf /,S/o{;// i".2S:< ,i~f8f493)·,• i2tf :/ O.·· :2Ef1i','· b; '.:/ ,26 ' •J.::.o,(:.t\, /2.El'. :;:_245.634 26 
19 P3-3A-FTG max O 26 125.425 26 0 26 0 26 0 26 0 26 

.~20) :c •\/=\?r):<:: mlrr s;i<: ti·::: 1 •g2at1 .,l:::a1slt.;f ::2e· >' o:,, > '2sc · :s: tL? :,z 2s'.1\: < , u- \. i2tf , . o':. ~:,,· •25:,. 
21 P2-3A max O 26 122.065 26 O 26 O 26 O 26 O 26 

?22;·:: ':c:>/'i§/ ;· ;rrfjfi, tit/O:):;;_. (f126•J;; :t~V\689?? 126 .' ;·o: ',".026i 'i)!/0-/"::: /26 <; ,<CJ .; ' >26: ':: ', 0ir,, '21f 
23 P1-3A max O 26 72.558 26 O 26 O 26 O 26 O 26 

)-2,4\ ·:. ; ··•·:rrHfr V:C/ii0'/(::.}t2Eff ;;::7n)Q7'fi,:21r; i .{;;()<';:,,.,·:,;26! '.k>iiO:•(?, ,2.a? ;_/;}fO"{i0}''',26'·1·,C,".,} 0'},. : :26: 
· 25 HS max O 26 O 26 O 26 • O 26 O 26 O 26 
· ·:2er:: ·, .> .... · .. , . , .. m1if r;;;\xnvt;:• t,};2s:i?' :t;'J?bsf!tx,:2,f ;7> d ,2s, '\/Yio.c/:t :25,; Ji'/·:oY\\f r2e;,:,;\cor,,/, ;:-21f 

27 Totals: max O 26 255 26 0 26 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr 15, 2010 
1:43 PM 
Checked By: G:::sl,v\ 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 27 3.122 27 O 27 O 27 O 27 O 27 

.2.• ,,:t)'':'·<>· min1,-o-:< >2.r·· -~<434':.t ·21 t<tr 21 <to>;; 2T o .. • 21 :o•< ,27-· 
3 P3-3C max O , 27 2.193 27 0 27 0 27 0 27 0 27 
4+ 1 , ~,c:.r?\J:;.,1>: Wirrr .- ,:,: o·/;• i2.7' ;;,:e1-s,,1;74 __ ; ;2t, ,_.,, , o. ,;,_ :21 :~>.o: f> 0-27, '..' · 'o· <·-· ··21: 1, >•··a':> '2.t 
5 P2-3C max 0 27 123.945 27 0 27 0 27 0 27 0 27 
6 c,;c; <_;;(\ ·· mffl ·.' 'd>·.: i'i.7 :::'.a:602:} :27; . c: "O\ -·· ..... '.27: ' ;,0/, 2T·., ·o· 27 · . o 27 
7 P1-3C max O 27 138.537 27 0 27 0 27 0 27 O 27 

' 8 :. ' ,\:> rmifr ..... ,0 :. · 27(\ /Lfi523\ /27'. :\, Ott >27 .. : )iQ ): 2T ... <cJ- ·•- i'i.T ··• ;o ' 27 
9 P7-3A max O 27 126.362 27 0 27 0 27 0 27 0 27 
10·. •; · - •. :~- · •·. min ',t,?o'_",'' :t;27,; t~1r:to1:a< :21,; :• ·: o"J __ .; •2'7' ,,·.o; ·. 21J1:: .. o- 21 --. \o: ··, ·2r 
11 P6-3A-FTG max O 27 139.884 27 0 27 0 27 0 27 0 27 
12, ·::-:-,rf;}::,'/• ' min-J"-. ···o,, (.'--"•.:27,, __ · >;11,:37:e:21. >'•tr- 1 -··-• 21 •>,.a;:_··.· zt :> .. o<· · -21:: .. o·, ,; •21• 
13 P5-3A-FTG max O 27 128.513 27 0 27 0 27 0 27 0 27 

:14. : ,,:·:o:?jf?/-? mii-f T\\'oF'?Y :y2_7.f ,"!1cf1aS':021c ·· ._-··o/- -: •tit- ,, ,, tO.<t. i7/r-:<ot. t/2:1 ::. > o~:;<. ?2:r 
15 P4-3A-FTG max O 27 0 27 0 27 0 27 0 27 0 27 

; t6, ' -:. <;?,f\??f. iffifi -· Y> o' .>:r },?2.i.:· ?\< o t:t' :-21- ... :. o\•. r •21 -·<,.:-o; ./' :2.1 ; : ;' o ,;,.\ f2t ·<. ;to:,/i',.: e-21 
17 P4-3A max O 27 131.941 27 0 27 0 27 0 27 248.211 27 

i1B+/:i/ ;:;y0,;,fr·' 'rnfri•;':J§O;,i -•·•. iI27t •··no~S.42\''27'.1: ),/:'.or. ·: •2°7 <·•••"0\\ ._ :c27_,;.•;;J• '.(j;·c·_• <27i :;:-271;632:'27,· 
19 P3-3A-FTG max O 27 126.089 27 0 27 0 27 0 27 0 27 

•'2.ot,: ✓; N;i,;"_\j'.i{>; mifr I i)Q\'.-·;_c·, :J/27'.':;';'W-~9~562°" ,21: 1/(Q' •. 27: \ '.>\o>:fr\ 2-'i . . Qi,< 27·1' ' '."'.01"';.•'; ,27:.' 
21 P2-3A max O 27 126.03 27 0 27 o 27 0 27 0 27 

t22/,•• ):· 1·:rr.siri\ > ·mirl' 1::;-:. O')t, /"21.> ,/·~gf44af:~21t:;.:.to';.'./,_ 21 ,;:.,o .. ,./'21:.: '•o: .. · 2],i'. • o·;::::,:27; 
23 P1-3A max O 27 71.543 27 0 27 0 27 0 27 0 27 

?24& .· _;•,,.···min >:•oJ\.: .. c27\.·\,:::1t'37a,. ::27::•.:i"/'ot/.f·,27 , ;:.o::<•• :27/ti.>0•J·> ,27/ :.;· :o•;: >-;271 r·, 25 HS max O 27 0 27 0 27 0 27 0 27 0 27 
'. 2Ef'l? ,,,/;,:}:'<'·•··· min'••··• '·•':o:':/·· fr2.tt,::','t;-n1tf.i 0'27/\'.:-~i{Lo.:t::>{ 21/: ':7,.;''()f:;:, ''iT .. · ;.\Q."/"; 27"!.X·•• 0';!;,<\27;, 

27 Totals: max O 27 152.2 27 0 27 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:43 PM 
Checked By: (..:jl,"\ 

Joint X [kl LC Y [kl LC Z fkl LC MX fk-ftl LC MY [k-ftl LC MZ fk-ftl LC 
1 H1 max O 28 3.27 28 O 28 O 28 O 28 O 28 

-:z; ./- •·· 1\v•,.~•:;_: ·_inin° 1 '' .. ?:'\ oc ,-i28).iX:P/423::t 2a: .;\• m. -28· . :•:.o ·c:> ,2sr·~· ·-•-'d''. (->:28 ·--.·:: ·o >:. ·28-
3 P3-3C max 0 28 2.139 28 0 28 0 28 O 28 0 28 

'•4•·•· 1,·•·· >:. i\?i\~,> >mfn,~,>:icr:;c) ~j:2a\},~_;:~11:ts22t 2.a . . / :en/; •2e: ~-, \oc< 2s·1/;_;;'b' tt:28 •. ·o'O.:' ··· 28 
5 P2-3C max O 28 129.286 28 O 28 O 28 O 28 O 28 

_.-_. 6.<: "· l· :'./, .· .\' · I mirf: : of< ~ -::L2~Pi '.fif18:Sa'lf:': < 28 · ';' 0 .· 28 (Y:>. ·-. 28': L·/: ff ir '.2ff : . O .. - 28 
7 P1-3C max O 28 152.527 28 0 28 0 28 0 28 O 28 

\ 8 · . ;,:, . ,.: ·.··· ·min -· 'a> . >;·2·at :.·~1:ss8i~: ·2a ·· -·_ -· o , 28 -·__ o ; , 2ff<>' o,./< 2s ,, <_ o. 28 
9 P7-3A max O 28 136.206 28 O 28 O 28 O 28 o 28 

.10: · ·.·>.• •···. min ·•·-'o .. •: '. :,:28": 1~1e.826/'2S. >._ o i ·· 28 • x·oi:>. 28i /, .;re./. 28: - o· · .... __ 28 
11 P6-3A-FTG max O 28 154. 784 28 0 28 0 28 0 28 0 28 

• 12' 1
: / >-•·:''Cf'/ mh'i. :"/'./()/:, ,: ":2a,..- \'il1{1d8"' 28 '}>O - - 28 <'.\0 .. <: ~28: ,: b/., .: 28 > • O .. 28 

13 P5-3A-FTG max O 28 138.57 4 28 0 28 0 28 0 28 0 28 
·.·f4'· ,,,,,;;F/t'·,f/c:'mtn+,,t·o:<:ff ;::28·' -:it1ro11,. :21:r >>o. ••· ,r ,,2e, ,: ,.:. o· ;;· 2e:: ,r 1>oc: a: ::2e 1c:· .,.o: .. • -·28·· 

15 P4-3A-FTG max O 28 0 28 0 28 0 28 0 28 0 28 
>15•• ,,.;·,:::. \fJ;/l ' min•.,/.<. O'.i-·' •. :';;.'2a):\;,;yn;/J<· 02a' /.; ;; ,o ,,c:: '28" / '.' b .:/{ \28\i' 'tb\: A::2a ; ;>o' : •·. ·28 

17 P4-3A max 0 28 143.186 28 0 28 0 28 0 28 234.298 28 
i 18-· , ., ,,, ;\ ,,,, lllirt '..····· 0 ; /28 >~10.004t=2aJC· .m·-.?: ·-28: lti> 0 , .i-; 28I' :: ()\ )· :28 /~260".477 '28 

19 P3-3A-FTG max O 28 135.512 28 0 28 0 28 0 28 0 28 
"2.o· 1·: ·· .{:;/''.'i Y . mlri I'. '. ,QfC .: 28< ';,:;tg;J7.''·· r '. 28: :. ,,, - tf:.·.: f 28 1· ,.•, m/:,-t !2i3H ?L o~r ,:; '.28. :;:3] 0 , ·28 . 
21 P2-3A max O 28 134.979 28 O 28 O 28 O 28 O 28 
22,1 . .-_.:c,,., friin : .. ·- ·0 11 < ':s2a?\\8i925'!•28'<''··rr.\,:28 i";-O•/f>,21ftt\ot>;:.t;2a,,-:;-,,o.> 2a 
23 P1-3A max 0 28 70.121 28 0 28 0 28 0 28 0 28 

, 24<· ·_ :··,; ·, .. · ·'o. , · mirt \c. ... o> \_ \:2at .,..:,-7/a7e,: ,2s' ,.,;-:.o':·I··> 2a ;, o:: ;,:;z, -28'!/~,{ .O/ ·.;:. 2s, ::- .. <o·•• > .2i3'•' 
( r,, 25. HS max O 28 0 28 . . . 0 _ 2a O ._. 28 .. .. 0 28 0 28 
' '.,26':_<:''f/•:\.:\·.st·;mi'i'fr ,'.;,, /ff;:.:.:: '/J2i3'.: :{'_:.,;}!.o:;y,;;. 28:,:?'/::,cr;;,;.;:. ,2a_,:'(•··· o>t,;-:.':28:'.?\('0iif,i,i-•zs. '\0 ,i (t·:'·- .28:.· 

27 Totals: max 0 28 174 28 0 28 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:43 PM 
Checked By: (_(fl.Yt 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H 1 max O 29 3.113 29 0 29 0 29 0 29 0 29 

,:.•2,. ,,. > \ << · , mirf t ,: o .-y 7'29t :X;:37'5t;, -2,gt ·t:-:Xo/t ,.;29i: ·Yi,~: Oi';, , 29 \'< :o:><> :29; ·. · ·: oC 29 
3 P3-3C max O 29 1.892 29 O 29 o 29 O 29 o 29 

,,.,4.';'• :,, '/'\\j\><. · 'mln 1/Y'<"o< · :: ?-29y· t 2j;5{7,2a? i'29t tt> OY)f, ';29 '· 1:\Vi: () .\? F291'/:/0;:\' .29:' :;-: s·O ' ' '29'. 
- 5 P2-3C max O 29 128.011 29 0 29 0 29 0 29 0 29 
- 6':: · ./: ' > .<: > .- miri J ' _ i o> ;c29~,a, \ '::7:('4·22 :r 2£f ·,~><0''~;,·, \29; :.:,; ,, o~< - 29: . ; · ro, <· •29 ' >, ct ,,, ., ·29 

7 P1-3C max O 29 161.572 29 O 29 O 29 O 29 O 29 
•. 8 , , a' , ':<; , - :min . . <o .. · s' 29 · : ,2:f397r:,:.: ;29· ), .: o(<t ' 29 >- Qi.; '•·- .29. ·, { f .f ·29: -/' o: , 29. 

9 P7-3A max O 29 140.278 29 0 29 0 29 O 29 O 29 
10\ : <r·'>; .,., mid. · ,, o/ ,, ·1,29;: <\ Js:276:/ ·29 ·:::r:i a". ,>, ·29 ··e? o ., .. :2e: , SL o>.; ',• .29· :v o t .29· 
11 P6-3A-FTG max O 29 165.503 29 0 · 29 0 29 0 29 0 29 

f 12'.· 1 .,, ': ,,_ ', ;::;,<:::, ·miri' I?,. ·o\, '. 29 /t';Ji0'.424> '29'.l>:·r:• m:,v- , .. 21t . ·• .· o. :29, ·';:,,:;, CJ.re:: 29 · ., o ., •29> 
13 P5-3A-FTG max O 29 142.885 29 0 29 0 29 0 29 0 29 
14\ : :?,('\'\ .. '/-': · IT\in/ 111:,>,: Qi/ >29':/:,: qfi3'97{;L'~29\ /:" 'LO/ ) / . :2'9 . .'Yi O' .. '. 29." -,, .::::cy' / :29 ya Q,S,.·,,' 29\ 
15 P4-3A-FTG max O 29 0 29 0 29 0 29 0 29 0 29 

C:16/: . ·:. .> X':>; 'miri .' ,·- 0/ ·. 2~f . :t ·'. 1;{nf,'.f',\ 0:29'.' :'); <W':\ ' .i29. ·> > O'.: t> .29: '<, ·-o~ > 29\ './'.:.' ff<<· ;29: 
17 P4-3A max O 29 147.224 29 O 29 0 29 0 29 194.212 29 

,Aa . ·· •>.;:/'-.- a: miiF ,.;; oe: ·: 2.9:< 1\ s:336 :t:~291.f ::-/.; o:""< '2!::Ji t:.·?f' O' :.• ·· •29: 2.' :ot?,>.• i29'· ?-239':"443 ,29: 
19 P3-3A-FTG max O 29 136,638 29 0 29 0 29 0 29 0 29 

~20< , ,;; .i\-./'-s·,. ·mrn:H;:: · oec:·· :.· t 29(.' t' ts\if29''"r, 2tL >-)- a,?t· . ,· 29:1 .. -\ Cf o: >·•'29:i,.-,;:: '-oc<<: :2~r1,:: (;,, ·o,·):-: :-;, 2.9• 
21 P2-3A max O 29 135.36 29 0 29 0 29 0 29 0 29 

··22. , . - ·:, \:(:/::J · min' ·•, ,; .L'O',: , '' :> 29,, :?.i-7.892/+ :29\;::t<o\;:;Jy '29'-f' ':\,QiW:J· 29i ::..:-" cYif<: ··2.9,, -.,t;Eo:;'L:i: '29.,' 
23 P1-3A max O 29 67,325 29 0 29 0 29 O 29 0 29 

·•· ,24, ._ .. ,.. ·· _ , _,:>, .• : t min , '-':"•~o.t > ,;,29{\, :\ e·:8-1:f \'!i ·2.e, ;;y;,\d;tc:~/\ ·29;: f:i:<i m<\-: 29;./,..;>or;; .( -29'. <:;: 'oc;:_,,: c29'.' 
, I"""\ 25 H5 max o 29 O 29 O 29 o 29 o 29 o 29 
1·' :,26'/ > ,-:. ::-.,::-;,• .. •;c . . l nirF >',,,. 01>· r '.2.§,:: '.>2?olirft,:i2'9'i l·;' .:<v 0'7::"iti/f:2.s';.l;t\;:·.0-,x:K .. ·;29; 1::·,.•:·0' .Y:<' 29:1<""' ott' 29' 

27 Totals: max O 29 198 29 0 29 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:44 PM 
Checked By:C-......i-v., 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 30 3.035 30 0. 30 0 30 0 30 0 30 

i 2/ . \ -,t/i/ ,; miif,:\:''.d.i,:/ ?3or :·.; C..::363?:•:,301 c,:,rto"> , · .. · -30:, 1• :::.: o:>/( aa: <~c'ro ,.,\ :30: , 'i o .. :• 30 
3 P3-3C max O 30 1.835 30 0 30 0 30 0 30 0 30 

-<41:~ .. , ::~:~?-:.;>'' min >o' '" ·3cf - 1s23s 3cf :~>;:':d\,L:' :;3oz•;•'.-:;;-o;;;:c;c .',so,:i<;to:>. <ao:.·:: ·:o• ·•.30 
5 P2-3C max O 30 124.228 30 O 30 O 30 O 30 O 30 

- 6" · ·-. ;,>·,: : :; mfri: 'L, o:~·<<· :;, 30 i';;.7:196fl ';3(j' 'fO?t> 3Cf ;.<' o> 3b<: ,OQr .''i 30 : ' 0 30 
7 P1-3C max O 30 167.742 30 O 30 O 30 O 30 O 30 

· 8'.. , min•·>•• o: ,:. t30 .· ~f324;:.; '!30- : ,.o:/ .-. 301-> ere-:. 30· ·~ o• · · 30 , o .. ·._._ 30 
9 P7-3A max O 30 143.593 30 O 30 O 30 O 30 O 30 

. Ao, min ?< o •·.••3o- ~15:asgi·,, 30'' i. :, a -: 3o >Jo\< :.'-30'- / o ,< 30 · ,o- :3o 
11 P6-3A-FTG max O 30 172.679 30 0 30 0 30 0 30 0 30 
12 · :\ ·,,,.··•I·x i.: .min ~ >>cl- > •··• 30,; '-9.S:1t::•·.3Qc1<': .. ··.o:/_: ,.30 ·,;;L:o\, ,·' •-30'.li'.':'-\(f!::J: 30 ·· ... ·> .. O .·.·· 30 
13 P5-3A-FTG max O 30 147.183 30 0 30 0 30 0 30 0 30 
14 :. ,. , '\?:/\';,; ',rnlrf !/}<'d >30 - ,'-~9·;1s2;:, i30t ,,c::.,'O?i ·? ,C.3Q' ~, _.'ff:, · -'3(f ,;\ o, <30 , 'O .'• - ·30 
15 P4-3A-FTG max O 30 0 30 0 30 0 30 0 30 0 30 

,1e' · · ·_t:trPcr.·mnt 1.,ro <, :,:30/1.-. t'ffi;\::.30,<:'.d: >' ',30 ;?< o?,'.> :so>? :0,:2-·· ,Mr1 \··-•.o•· 30' 
17 P4-3A max O 30 150.221 30 0 30 0 30 0 30 185.905 30 

,18 ' .ii;;~;:s:-ilt' 'min\/:;,\'01< / l3bL '.\'-8i042Y-·rao\ ,,(::Cfrci.fc'f: i30·~i',:''," o;;:a.::- '30i1Jt'o;J;\ ,30' ~239.913; :3n· 
19 P3-3A-FTG max O 30 137.814 30 0 30 0 30 0 30 0 30 

•20- . : , .. , · ,.·· :mi'ffJt,<o<' :r3or, 1J:.8':fs4e?2 tMil,t,:,o?;,:r '30;1:y;,;:o,,.,, :,, ;30'' •-•·· •<,;O""'' ,30 <>:Y:o• >, ~o: 
21 P2-3A max O 30 136.256 30 0 30 0 30 0 30 0 30 

. 22: '· _,.,:,v:t:,•/ 'min::,?·• o: :'ii· ;;_30:<-'7,;555:;r~f3t)'.. ·.:;;,:/nt•:>t >30;1;,f, 0/ ') ;'J(j'i ;,';}\ ()- ;,,,. 3(}' >,):o;; ;·· :30' 
23 P1-3A max O 30 71.762 30 O 30 0 30 O 30 O 30 

::2.'4:'1, . ;.\ )df::(/tf:.j :riiffh }/ ,if()i:; ii ' . ·c:;3tf> g ;.;5}52-f\: (3bt S'' { Ot ;,: 'i :'3();'. .\:"/ ; O{}Xi '30l :f rr d('!':'.IL ,\3(f /,.+ ·o;,,::: ; . 3(f 
i r·,. 25 HS max O 30 0 30 0 30 0 30 0 30 0 30 
·. ; 26J I:': 2 i/;Lf;ft/i?tt-'mirF iH0?,b\?X~C ??30) • :i)\/ b1'.?£;;{ i3b\ 4:i:9t 0\1<''::: t<30t ;t'/t o,:s'A:'/ :": 30\: f ?]cf ,;'.,>) 30::., ' ;:;,;,: o<( ;:'.i . 3() 

27 Totals: max O 30 214 30 o 30 
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(f 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint X fkl 

1 H1 max 0 
2 

. . rhih . o:;,c·, 
- ' 

3 P3-3C max 0 
4 < - min \;.'(j\ 

5 P2-3C max 0 
6 ,. ·. ·•.·• .... · mlh •' o··· 
7 P1-3C max 0 
8 .· ,:·. 

.. 
rnin 1 0 .. _.· - ··. 

9 P7-3A max 0 
10 

••. 

min o< .·· .. 
. 

11 P6-3A-FTG max 0 
12 

·. _·,, _·., ·._ -:· 
min 0 

13 P5-3A-FTG max 0 
14 •ec: rnin 

.- O> ·,. 
I• 

15 P4-3A-FTG max 0 
16 ·' .··•· 

•·. : . inin IC'> 0,-, . 
17 P4-3A max 0 
18 · .... '· , .... ,_ 

rnih ·,· :. 0 ·., :< ' .... '.• 

19 P3-3A-FTG max 0 
20 .,· . .. · .::<:·_ min ··•·•·'··'(j\\ 
21 P2-3A max 0 
22 

... .. 
min ., .····o(. 

'· •,' 

23 P1-3A max 0 
24> .· _:. > :.:i. ,;• hiiri' -·:O< ·. 

le.. 

25 HS max 0 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Yfkl LC Zfkl LC MX fk-ftl 
31 2.807 31 0 31 0 

:31> l.<;__366 <31 d 31 ·.· .. 0 
31 1.851 31 0 31 0 

I 3f - •, ;_14:184 ··31 . 
0 31 .,·n·., . ' 

31 117.762 31 0 31 0 
31 ,•·-7.26'',·, 31 . ·. 0 - 31 ·: . .;·,ff ;._ 

31 167.622 31 0 31 0 
31- -· -'1.095 31 0 

·, 

31 .·. : 0 -
31 139.249 31 0 31 0 
31··•.· . .. ··. ~15,15 31 . _·_.·.··'.a:··· ·' 31 en•.,.·-
31 174.399 31 0 31 0 
31· :- ::9.872 31 

:·-. 
0 31 ; (j_·.· ·,, 

31 143.226 31 0 31 0 
•'• 3f -8.326' 31 . . 0 . 31 'O 

31 0 31 0 31 0 
31 .. - iiQi ',, 31 ,· .· 0· 31 . . o. ., 

31 142.248 31 0 31 0 
>31 '.· ~8.22·-· ... 31 . Q, 31 

. 
0 '·.·'· .. • 

31 127.52 31 0 31 0 
31 ·. 1· •. ~8.948•·· 31·' '. 

0 31 
. , __ 0 ·._.·. 

31 125.263 31 0 31 0 
.31·, · ,:;7.514 31 .· :· 0 . 31 .''• O· ·.-,' 

31 70.982 31 0 31 0 
3.1: --6.735 31 · ... 0, ··_.'' <h 0 ' 31 0 31 0 31 0 

26'. ,,,'\/,·, ,. " rnin ; Q( , ' ji •·•I C0-t,•·., 31 ·, .. _· - o· .· 31 ,-_- ,o.>: . . .· 

27 Totals: max 0 31 237.4 31 0 31 
28 .·,. /'/ - •'. mill ,·••- 0- ... ·. ,. 31'. •'\13···_. 31 .. o·,· ... 31 1 i• 

LC 
31 
31 
31 

'-31 
31 
i3J . 
31 
31 
31 
31 
31 
31 
31 
31 
31 

;31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

Apr 15, 2010 
1:44 PM 
Checked By: C-:'.fL0l,, 

MY fk-ftl LC MZ fk-ftl LC 
0 31 0 31 

. 0 · .. 31 0 31 
0 31 0 31 

·>••-_-,·o-"'• ·• 31 0 
.. 

31 
0 31 0 31 
o' ' ... ·.•• 31 

.. 

0 31 
0 31 0 31 
O· ', .31. 0 ·'.· 

• 31 
0 31 0 31 -·o·· .,·• 31' 0 31 
0 31 0 31 
0 ·31 0 31 
0 31 0 31 .. 0 •. '. 31 .. ·.· 0 

,. 31 ',· 

0 31 0 31 
0 ,: 31 •.· -Ci·,,: ·.· 31 
0 31 185.766 31 

·-• .. -·· 0 '. . 
131 -243.425 31' . : 

0 31 0 31 . ,., 0 . 

31 I· .o. •.-• 31 ' - . 

0 31 0 31 
' 

(j-··· ··_•-·at . : 0 
-

31 
0 31 0 31 

··: 0 ·., ·31 ; 0 31 
0 31 0 31 ·, 0 ·.· 31 ,. ,.· 0 ,•· 31 

. · · . '. 
. . . .· . 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:44 PM 
Checked By: c.,::r-,i..·\ 

Joint X [kl LC Y [kl LC Z [kl LC MX [k-ftl LC MY rk-ftl LC MZ Tk-ftl LC 
1 H1 max O 32 2.967 32 0 32 0 32 0 32 0 32 

/2 · ••._. :.> > .. miff ·c: 1,cr:, ''J'.l32'f:/,:·:t;373{)('32 i/ttf?'-~ ;jzc "'-~•(); '32·· ·\o<C J2>\ ;(1,,c?:,32• 
3 P3-3C max 0 32 1.884 32 0 32 0 32 0 32 o 32 

i:_4 · .. , 1 iL • • " m1f.i'•.;,t(:xo:::,\t{f(32c; r1;t::;rfg94_y ;321 c.r'2;·o·C'.: .>:azi '/ o, :'/ •az :"•?"' a::-:::;: :32i> f; ff'/\.- \32,. 
5 P2-3C max 0 32 116.871 32 0 32 0 32 0 32 0 32 

:•6<· .: •< ,< c fofn 1i: ~o;·:;.L~;)32>.· .. :)q1:a·a9:·/\32: · </(5.?::·,,32: ,. o,-\. s2. <o/':. 32"> o;:-c '32 
7 P1-3C max O 32 168.716 32 0 32 0 32 0 32 O 32 

:ta/ <··.min:,.- 00:, "3z:,J:·~~1002tY?3i ')•.b\/ 32 ·_:_;O;\. 32 1
, -o: •· 32 ·>•.o< 32 

9 P7-3A max 0 32 137.972 32 0 32 0 32 0 32 0 32 
:;10· •· .·. '. mill. : J of< ;:·32:,_ /215·,.Z78Y 32: .. J,•?Oi:·> ;:32. -~ o, .,: ' i32 ,. O ;,,< '32'' 't'O ).· :3:2 

11 P6-3A-FTG max O 32 176.424 32 0 32 0 32 0 32 0 32 
rt~ ::• ';/c.•> min> ·" oc •·' <'32;- :\::g:g4Ms;, 32Tec ·,o,'..:.: \32, · · a· ;;: s2· ,:a< . · 32 .:· o: .. ,,_ ·32· 
13 P5-3A-FTG max O 32 142.832 32 0 32 0 32 0 32 0 32 

:0:f4\ )::(;.:;<:·,.: min >i'O':'::< >32:".//C:t:tt:t1f/•.32;- ,'Qiit>'C'32.i. '.Q'.;_ r3z /':<O;·· 3Z1 ;<:OY/,· 32 
15 P4-3A-FTG max O 32 0 32 0 32 0 32 0 32 0 32 

f'16i : > ;. :·c,;,/:; ,;,, · niin , < O'J>; <.32'/',;,)i{0\Y~(::<32; /;:tcf.\\_:·_i3:2~, :: > o·: 32 I· ·,tr,,. 3Z ,;.;:-,::o,y,_,, ·32 
17 P4-3A max O 32 137.528 32 O 32 O 32 O 32 195.191 32 

I18: .'.: .. ,,:.:,,:;:-:::,· min ·;, , o;,: ' ,;132f ./'~8.t4ai:f',32 .><::,:ro'·:.< t;32; '\ : ct ::,;;,:\32 , . ov·,,r,;3z• e;::24e:sa1<3'2 
19 P3-3A-FTG max O 32 124.479 32 0 32 0 32 0 32 0 32 

~,20'. · ···., :c;:>:v.·r .'mifr- '->; o:. :•: J"32'.i•f:i:8}969\t 132: "·,=.'>'n\;·:J 32i' ,.,,. 0 :?·_·:32 /,:.·:o:,.r. ·32'i:c'/·0c·. / :32, 
21 P2-3A max O 32 121.693 32 O 32 O 32 O 32 O · 32 

\:22:: \,' < ,, t< t 'mf ri· ,;: : ,.;:,m,; ;, )/32!:C\ b'"'°:Zf801'f? <32) l'-if\ ff\;}\ : :32< ::>i · .tl./,e, :_ :3ft ; ., .. ,;Q;({/ 32/ :::</():'. '., .,/ ''32i'. 
23 P1-3A max O 32 73.624 32 O 32 O 32 O 32 o 32 

,......, ?240 .) , c·.;\,\ /::\ /min' \/ ?o:v .;,, ,f3,2;,:. ';; ::£1ft5:4'.f('3Z\b-/O:\.'' C 32\:(,ifiQ't'! ,,:. 32,: 1•!:'hO:';;';::\;, ;,32, /;/•.f,Q 1:,;: <32: 
( r \ 25 HS max O 32 0 32 0 32 0 32 0 32 O 32 
,: )26''. ·,·'··• c;;,,?<t:):/1minJ\'.:\_-fiCK :\?S;.32/''. :}.kt:o/Vi:r i32? ,t!!< n,:,; '>·i32i?/"C O'?J' 32\1(•''.?/,o·.;,:;,y <32 ,rj Qii};,' ,32: 

27 Totals: max- O 32 256 32 0 32 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr15,2010 
1:45 PM 
Checked By: C~·~\ 

Joint X rkl LC y rkl LC z rkl LC MX fk-ftl LC MY rk-ftl LC MZ rk-ftl . LC 
1 H1 max o 33 3.361 33 o 33 o 33 o· 33 o 33 

'i2>: 1
• • <> <s; ··" 'mtri {\:' (j::{ >'33~ ,;:.::::;423<· 33 • :· b'(.f 33 . <o-' e :33, , ';. df O <tf < > O:. .· 33 

3 P3-3C max O 33 2.139 33 o 33 o 33 O 33 O 33 
.:/4X>,,;./?2~lt"t<:,/ mlfi:;\t:.,,o ->' /:33\ 1,:,.£16:982? 33-• ,:-cr/ot>:' 33, 'O/y):/33J: i<d~,:y 33:_,\' ?o,:·?:' 33 

5 P2-3C max O 33 128.179 33 O 33 O 33 O 33 O 33 
:' Ef:c' 'i r;,cc. . . 'mifrl;/ 0 :. ,; 33'.;. ?:.:afgg.> 33;; .·' '.' 0 : L ·33' . 'O •··--, > :_33, ?, • ff= : ·.: :33 .- O' '· 33 

7 P1-3C max O 33 169.351 33 O 33 O 33 O 33 O 33 
\8< •>;:-:: ·.: · mih <·<d >33\ 5/}1\55\ 33 ; ,C-:o' . 33i ·_· ·<o· · 33 o> 33 · ··•· o. 33 

9 P7-3A max O 33 154.822 33 O 33 O 33 O 33 O 33 
r10 ':::• ... •.·. ,>.·"rnfn-"•.···cf .. \33F 0-:{1.1t,122' 33: •·io<<·•_33: ~-:.o•.,< 33'· .o:,,·.·• 33,· o.-· ·· .33 

11 P6-3A-FTG max O 33 172.317 33 0 · 33 0 33 0 33 0 33 
J12i--. 1: :·:-:'.'.'?t· ·mirih.'i,•.o,. ''33i' /C"'~B!9-14t''. 33 . •'(f/ > 33, :·• 0 < 33 j.•• O:··'> 33 .. d . 33 
13 P5-3A-FTG max O 33 151.932 33 0 33 0 33 0 33 0 33 
f4 . ,,-z:··••> '·i ? min, (;};dt'<: ;?33, \:~10~472> ,3':3:i .·:'i.:di: · 33'"•<:cr;·, '33•it:'.br/· ._· 3~3c>, 'cf : ' 33 
15 P4-3A-FTG max O 33 0 33 0 33 0 33 0 33 0 33 

· :.15>: ,p,••7L{tfT',:,ffi"ih'. '}}<cf•:·> <33'/ :tJ\/:.t)~:Q; •~:33 :r_'jff- -• .•. -· 33·· ,; ds: ·,.,: ·33;,,-,,.::,o<< 'i33i:> cf>;/,3:f 
17 P4-3A max O 33 156.939 33 O 33 O 33 O 33 222.289 33 

'JB?- ', .. ··•:t:.:.}fri< '.mlrfr'\C{O/)f"'.t;33fJ //-:.9[!32sli • 33• <\o'.:· ,:\ 33' ;, ·CL >Y33' ;·<.,,Q{-''/·'i33 ~246'.852 33" 
19 P3-3A-FTG max O 33 149.087 33 0 33 0 33 0 33 0 33 

:20::;. ::,srt:tt?, mrn''.{?::t:r:cy::;-:';i;-;-.:Y,33t fi'::$0646/ 33( ._·· >·o""-t 33s · >/;:o- .t:.·c.aat;',::.,ra\/"·.,·33 _:·•: :tf' .;:.- 33_ 
21 P2-3A max O 33 146.477 33 O 33 O 33 O 33 O 33 

::22-i > , >(' "<'·:; -> , mirf ll:.n·;fo1/{? · ?, 33J ;:;i'.tf3:rt'> ';33·1:; >' o;:;; " :33' :;;;r (y:,:• > •'33: 1.rc:::: ou}t-:, 33· ·< ·• ff-> , ;,33·-
23 P1-3A max O 33 74.235 33 O 33 O 33 O 33 O 33 

·•24· ::,.,,:; \;;i'.':i/ ·mirl" }.;Y,:,1:dtt:t:· t\33T '/,;6;6"a5r" ·,:tf'.: , TO:i,;;. ,·33: .•······o-t/·.: 33//) ';.();.,.?> 33 ;, •· ;'Qi-. <33:. 
( P"\ 25 H5 max O 33 0 33 0 33 0 33 0 33 0 33 
\ ?i.6:X . +;;)\''S;;:::;··. 'mfn) io.C":, 1, .. <tc t:331} \;i(-bt<f· §33'; .-·. ~?\Q:';/; .:; ,33: y: do·::;_} '33 ,;i/Y:0~'it' :33 .:.•.· \0°• ':33, 

27 Totals: max O 33 200 33 0 33 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Joint Reactions (By Item) 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr26,2010 
11:24 AM 
Checked By: ·c;:nt1,\ 

LC Joint Label X fkl Y fkl Z fkl MX fk-ftl MY fk-ftl MZ fk-ftl 
305 34 P4-3A 0 47.272 0 0 0 -10.91 

307 36 0 70.83 0 0 0 -8.928 

309 38 0 0 0 0 0 0 

311 40 0 75.145 0 0 0 -8.887 

313 42 0 120.006 0 0 0 1.004 

315 44 0 134.377 0 0 0 37.179 

317 46 0 131.944 0 0 0 -5.717 

319 48 0 147.224 0 0 0 1.322 

321 50 0 142.248 0 0 0 30.88 

323 52 0 157.146 0 0 0 -19.632 

325 54 0 50.363 0 0 0 -143.541 

327 56 0 0 0 0 0 0 

· 329 58 0 0 0 0 0 0 

331 60 0 71.692 0 0 0 -216.174 

333 62 0 96.42 0 0 0 -273.385 

335 64 0 88.348 0 0 0 -245.688 

337 66 0 96.276 0 0 0 -267 .169 

339 68 0 82.286 0 0 0 -239.921 

341 70 0 87.459 0 0 0 -251.818 

b~c.,·.,nn; t·".:\ ~ -+--'h~S 
~ '-..,___J 

ole-Sc..-fipfi'o<, c~,. 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

'Pu N) ;+ - Z>t-ol - C. 1 SJ B - L, ':j 
Envelope Joint Reactions 

Joint X fkl LC Yrkl LC Z rkl LC MX rk-ftl LC MY rk-ftl 
1 H1 max 0 72 2.772 72 0 72 0 72 0 
2 min• -.• _ •. o• .. ·--•- '/72" ·t.,;;344'<. Tl _ .. ··•o ·:•··· 72 .. •.· 0 · .. '-. 72 - ·····•·0,-·····.-- .· 

3 P3-3C max 0 72 1.738 72 0 72 0 72 0 
4 

. , 

mid l<<-O0 <' .12:.' ts14.ooa 72 1 -o· ·72 -., •··o ·._ 72,., \> 0 ' ; -··'· 

5 P2-3C max 0 72 113.195 72 0 72 0 72 0 
6 / . min I: 

.. o· · T2i, -~6-:816 72 .. · - 0 72 0 • 72 o· ... · •· ,, , 

7 P1-3C max 0 72 130.657 72 0 72 0 72 0 
8 .· '• .. 

min 0 ·72··· '':..1,3-\ .. ·. 72 .··.· 0 _,, 72 Q .... ·.•· 72 ., 0 . -· -

9 P7-3A max 0 72 118.546 72 0 72 0 72 0 
to 

.. 
min 

,, 
o< ; 72 -14.385 72 .o ... 72 -o, 72 0 . · 

-
, ·.· .. 

11 P6-3A-FTG max 0 72 133.051 72 0 72 0 72 0 
12 mih ,: •-: 0 

-:, 
72 \,10.581- 72 0 72 . 0 ·.· 72" .··. 

0 
•-. 

.· .. 

13 P5-3A-FTG max 0 72 118.743 72 0 72 0 72 0 
, 14 •.··. - ,:_;_·. niin 'O 72 •..• '.:9:273 72 

-
0 7Z: _. 0 72 < o.·.•· ', ·,. 

15 P4-3A-FTG max 0 72 0 72 0 72 0 72 0 
16 -·; min .·'.·._. 0 .: 72- _-, .. ·. O'.i 72 , .. ··•<·o·. . :-'- 72 

.· 

0 - .. · 72 .\ff .· 

17 P4-3A max 0 72 121.601 72 0 72 0 72 0 
18 

. ·. •:_ . min o< ·' ·72 '-8.20T 72 .. ,.·.--. 0 
''c· '.••, 

72 
.· 

0 72 > o, > : •· ·,, .- ';. - -

19 P3-3A-FTG max 0 72 113.836 72 0 72 0 72 , 0 
20 

'·• -, 
min ;' 'O ·.-' >12:. <.-1.:573.- 72 ·.·• >o ... ·.·.' 72 0 . 72 [_,< ,• 0 < . •. .- .-

21 P2-3A max 0 72 113.587 72 0 72 0 72 0 
22 

·-: .,,, , __ 

'·. rhih ·.-· ' 
Q/', ··-••72 '.::1.569 -721,. i o- ···.- 72' 0. 721 co .. ·.·'•' ,•, ' 

23 P1-3A max 0 72 67.276 72 0 72 0 72 0 
24 

··.· 
- . : min I· o• T2' ··• -6.561 72 0 72 ·. ·-•. 0 ._• :• .72' <,.-;'Q ·,_ _. 

' "· , 

25 HS max 0 72 0 72 0 72 0 72 0 
26 .. ·.· ,.·,· min I> o .. •. -'72•··· ,.··. ·n ,,·-

1 72 ,) ''O:·· . 72 Q·; •··· .·· 72 ,\ c:o•<· . 
I .• .· _·. ,·.• , ..... 

27 Totals: max 0 72 152.2 72 0 72 
28 

,· . 
min > Of.-• 72 .. , ·,. :15 ·.··•·· ... 72 '0 - ,72·. . ·.· .. :, :, . 

.' .· ·. , ··-

Apr26,2010 
10:17 AM 
Checked By: c;J\-,v\ 

LC MZ rk-ftl LC 
72 0 72 
72 

.· 

0 72 
72 0 72 
72 ·•-•·.-··.•·_o 72 
72 0 72 
72 0 72 
72 0 72 
72 0 72 
72 0 72 
72 .· 

0 72 
72 0 72 
72 - 0 72 
72 0 72 
72 ·_ 0 72 
72 0 72 
72 ; 

0 72 
72 193.908 72 

- 72 :.214.911 72 
72 0 72 
72 < 0 72 . , .· . .· 

72 0 72 
:72 ' •··o •. 72 
72 0 72 
72 .• _.·· .. 0 ;,.,- 72 
72 0 72 
'72 

. 
0 

·.· 

72 ,_ 

..,•· . .· 
. , · . ,. 

·.·. ' 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

'Pum if- - 'S-1-d - L 1-:, '-/ B- Lon.~ 
Envelope Joint Reactions 

Joint X fkl LC Y[kl LC Z fkl LC MX [k-ftl LC 
1 H1 max 0 73 2.848 73 0 73 0 73 

>2 :: ):\. min <'."0· 73 . •··· :<35>·' .. 73 ·> c 0 73 .·.··/••O 1:3, 
3 P3-3C max 0 73 1.771 73 0 73 0 73 

:A 
. '··. : < mih ··•·•.· .. •···o •73 .. .• ,;.14,391· 73, '< cf :" . 7J: ·> O•:.; 73 . 

5 P2-3C max 0 73 116.535 73 0 73 0 73 
6 

. 

.: ... · 
.. 

min 
., 

0 73 -6:945' 73 d 73 ···. 0 73 .· 

7 P1-3C max 0 73 143.168 73 0 73 0 73 
a·· . : 

min 0 73 :,t.289··. 73. .. · 0 73 0 73 >·· . .. ..· . 

9 P7-3A max 0 73 127.661 73 0 73 0 73 
10 ·• ·. min 0 73 ~14·:809 ·73· b 

. 

73 0 
•. 

.•· 73 .. . · .. 

11 P6-3A-FTG max 0 73 146.512 73 0 73 0 73 
12 min 

•. 

0 73 ~10.313 73 0 73 0 : 73 ·. . ·•· : 

13 P5-3A-FTG max 0 73 127.857 73 0 73 0 73 
14 :•· ·.· :• min 0 \73 :·. -9;166 73 0 .. · ··'· ·73 0 73 ·. ·, . 

15 P4-3A-FTG max 0 73 0 73 0 73 0 73 

MY fk-ftl 
0 
o< ·• 
0 

:-.; •-o-- •· 
0 
0 
0 
0 : . 

0 
I 0 

0 
•.• 0 

0 
0 " .... 
0 

161 . · . ., rriTh . 
0 .· .. ' . 73 j; .• : .()".:? 73 : o::. .. •. 73 ... , o'.· .. 73 1 0 .·: . 

17 P4-3A max 0 73 130.873 73 0 73 0 73 0 
18' 

. . ... . .. 
.··. ·:. •.• .. > mih 1•.···<ff> . :73 :..7:907 73 , .. •-·io.-. .. 

73 ''< : 0 . ! ,73 I. : 0: 0 
19 P3-3A-FTG max 0 73 121.406 73 0 73 0 73 0 
20 .. ··. ·' :_: > ,,.·:-•-·• Q> . 73'. -8.109 73 ··•·.-.. n. .• ·. 

73 ·.•· .?Q < 73 .... ··o 
•·. mm 

21 P2-3A max 0 73 120.625 73 0 73 0 73 0 
22,·•: > ··•. )· ,: ... · .... ·.• mrfr ' 0 . .. ·:.73 -7:415' < 73 o··• :•·•·.73 i:I,·.·•o-.;;,• 73• ./ \ 0 ....... . 

23 P1-3A max 0 73 70.079 73 0 73 0 73 0 
24 1c· :'.'--';··::: •. min : o·•·_•···· 73' ·. ;s.326. 73 ·,•o. ... ,73 . i. b •. · /. 73 .• ,. .o<· 
25 H5 max 0 73 0 73 0 73 0 73 0 
26••1 

,:_.·- .· .>C···• < 
·_,._..:'• ... ··•·._•·•.·o• /73 · I• ·• .. _·. 0 <· 73 If o··· .. ,. 73 ... ,:-ere 73 I• < ()',._ > mm• . .· 

27 Totals: max 0 73 174 73 0 73 
28 :. min ff 

. 

73 .... 14. ' 73 1. · -0• < 73 ·· .. ,,._:' ·•.·. 

'·· •• 
: 

. ·.:.·.· .. : 

Apr26,2010 
10:18 AM 
Checked By: CJv~ 

LC MZ fk-ftl LC 
73 0 73 
73 

. . 
0 

. 
73·• 

73 0 73 
73 , .. ·o : 73 
73 0 73 
73 0 73 
73 0 73 
73 0 73 
73 0 73 
73 0 73 
73 0 73 
73 ·. 0 73 
73 0 73 
73 0 73 
73 0 73 
73 

.. 

0 73 
73 187.655 73 
73 -2190774 73 
73 0 73 
73 0 

.. 
. 73. .·· .. 

73 0 73 
q3 : 

0 .··· .·.· .. · . 73. 
73 0 73 
73· ' 0 73' 
73 0 73 
73·· ._.··.•·. 0 

,· 
73 

• . 
.: 

.:. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

(( Pum i+- - S-\--d - C., \q 'o- 23 - Lcn.5 
Envelope Joint Reactions 

Apr26,2010 
10:18 AM 
Checked By: c:rv'\ 

Joint X fkl LC Y [kl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ [k-ftl LC 
1 H1 max O 74 2.694 74 O 74 O 74 O 74 O 74 

•·2·- --.. -.-, •.;) >· min; .-t O\\ -_ <'7.f?- ?r(3sa/·-• 74 ;.• .... o---· -: >t4'. ?:.·o··:o, . .74. i.,·.·or,e::; :14. ---._·- •er-·• ,- "J4 
3 P3-3C max O 74 1.811 74 O 74 O 74 O 74 O 74 
4:' ' .. <?;:\ ·;;_ {: mfn:':,;,,_;()'> \ :1•74?7_ \::;jj;611( i74il:Cir ff'•'',' 74 ;?''/:'()";' :':C /74, ·,:t·u?, < 7:4 \0.'. 74 · 
5 P2-3C max 0 74 114.361 74 O 74 0 74 0 74 0 74 
·5 min· · · o> ·74•; i:..7.102,· 74 · o > ·74 · o: .,, 74, · -oo:-, 74 .o 74: 
7 P1-3C max O 74 150.017 74 O 74 O 74 O 74 O 74 
8. min;• o -- -·. -74'. >::t1s1:; •74 ·--- .o · ·74 ·- oo \74 <.:o;· 74 --- . o .- 74 
9 P7-3A max O 74 130.735 74 0 74 0 74 0 74 0 74 

. 10 · - .. • min '. ;; :o.. '74 <<-t4:0-1s,. 74· · ,O 74 ·· ·· ct> 74. ·-- :-·,o:, 74 · - o 74 
11 P6-3A-FTG max O 74 155.007 74 0 74 0 74 0 74 0 74 . 
12 . . niih' /. 0 74': . ~9:?Ef<. ?4 ' . 0 - . ,·- 74 . 0i . .74 J ''O : . 74 · • :o ; • 74 
13 P5-3A-FTG max O 74 130.944 74 0 74 0 74 0 74 0 74 
14 · - - ,_ :,. ·• mrrl- o" · ;74\ /-7.983) '74 >: ,o --• ?4 ,, .. o i •· 14 • .•.--o> 74· --- , ct:c: 74' 
15 P4-3A-FTG max O 74 0 74 0 74 0 74 0 74 0 74 

·.1Er· · ;·_·;:;.i::_,,·r:niif' >' o ,74<;tny•·;74'·•·-_o, ~'--74,<.o /',74·c?ot·:7,f.-• dLt74 
17 P4-3A max · 0 74 131.912 74 0 74 O 74 0 74 182.429 74 

>18.- .•):,,!i/f,> "rriino-f?<tr· ,·.•- 's'74f /t::.7:'842->'74 ":\:o\<.· •14 _, )':i,d cc:: .74/1"'',f\'O·t :,: __ 74, ~226.;183 ;:-7,4·, 
19 P3-3A-FTG max O 74 119.979 74 0 74 0 74 0 74 0 74 

•·.•.20:,:;:,; ;_s,,·;,/C'mhf"f:,::c'O,<••· :~74.;y:,',;tat452t,y:~14·1tr:toc:"?·::74' "b 7:4: ·>??O'•·< 14 .•. _.)QC.,:' 74; 
21 P2-3A -max O 74 118.387 74 0 74 0 74 0 74 0 74 

,,,22'. , > ·-. ?/ "·/ / min;':; ;: o· ?fC <I.74\ •"'..i'Li)jfgf\ mi> / '. 0/:': · , 74 ./ > Qi:>/ 74f -,::•c ff'.:/ !'.' :-74.1 -· . <tO ,. /, 74 
23 P1-3A max 0 74 71.961 74 0 74 0 74 0 74 0 74 

·~d.-~,2=4~\+·~~-•-~~-···•,~•~m=i~rr+½='~>1~~Y~-~:~k~74='\~lrf~·~=;=~=7~:~/rfy~4~\F:2=/~·-=n~•~~="~7~A~rpl)~"':½=O:~;~j/p7=A=t~'{~0~J=b~((~~'~!pq=4~·~~'~•;·=0=O~i:=~\~::~,7~·.4~·--, 
25 HS max O 74 0 74 0 74 0 74 0 74 0 74 

. F26> ;., .-_ · •; './ >- .· •·. miff:1 ': ·;:\u .;.•.-__ i\:7-4.f' "/•t:;'t)??}\;/74t :,,, 0 :,;::, 74> ;'·\('()" i/} ·,74 <\,,ro:?;,f 74}1:. ;:i.(f • t\ •74,. 
27 Totals: max O 74 198 74 O 74 
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Company 
Designer 
Job Number 

LHB· 
jdf 
090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

'[( VUtnrl- - G-fd- L-2,.\ '-J. B- Lo~ 
Envelope Joint Reactions 

Apr26,2010 
10:18 AM 
Checked By: G:::rl-"\ 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 75 2.62 75 O 75 O 75 O 75 O 75 

3 P3-3C max O 75 1.858 75 O 75 O 75 O 75 O · 75 

5 P2-3C max O 75 112.201 75 0 75 0 75 0 75 O 75 

7 P1-3C max O 75 154.831 75 0 75 0 75 0 75 . 0 75 

. 9 P7-3A max O 75 134.196 75 0 75 0 75 0 75 0 75 

11 P6-3A-FTG max O 75 160.717 75 0 75 0 75 0 75 0 75 

13 P5-3A-FTG max O 75 134.445 75 0 75 0 75 0 75 0 75 

15 P4-3A-FTG max O 75 . 0 75 0 75 0 75 0 75 0 75 • 
16 ,\ ; -.····• ·min'!<, o .. C75:: ><iot\ 75. o:'. : 1t:,1 .. , o 1s. , · .. _•. o· ..... 75:, /; o > 75 
17 P4-3A max O 75 132.897 75 0 75 0 75 0 75 187.254 75 

19 P3-3A-FTG max O 75 119.69 75 0 75 0 75 0 75 0 75 

21 P2-3A max O 75 117.991 75 0 75 0 75 0 75 O 75 

23 P1-3A max O 75 73.998 75 o 75 O 75 O 75 O 75 

, f'\ 25 H5 max O 75 0 75 0 75 0 75 0 75 0 75 
t: ··25:' ........ ;>;>F'/ · mifi;;>i,'hC., Ii 75< '0-2?i,:75! r: io\ :-·,;,759 j;': ()} '\,'75\ ·:F ··cgcit:.75ilc:P'.Qt'J'): i'75. 

·. 27 Totals: max O 75 214 75 0 75 
:-2a:: ·· .. . ••cc/:·, 'min'· 1 , , .• o· , ·. '75 •· 14:> . ,75 · ·, o . , ·: 1:s, e., >· · .-> ·,:. .. : , ?·.:: ·• ,.,< :. .. : <, \> · 
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( 

: LHB 
: jdf 

Apr 26, 2010 
10:19 AM 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads Checked By:C---J'V'\ 

Envelope Joint Reactions 

P01rn 1+- ,S½-d- C23~B-Loni; 
-J 

Joint X [kl LC Y [kl LC Z [kl LC MX [k-ftl LC MY [k-ftl LC MZ rk-ftl LC 
1 H1 max O 76 2.807 76 0 76 0 76 0 76 0 76 

3 P3-3C max O 76 1.938 76 0 76 O 76 0 76 O 76 

5 P2-3C max O 76 111.205 76 0 76 0 76 0 76 O 76 

7 P1-3C max O 76 144.75 76 O 76 0 76 O 76 O 76 
8 min O 76 -1,053 76 O 76 • 0 76 O · ... •· 76 0 76 
9 P7-3A max O 76 123.948 76 0 76 0 76 0 76 O 76 
10 ·.·. •· min · .. 0. 76 •· -14.339 76 0 76 · ••· 0 76 . •·· · 0 76 0 76 
11 P6-3A-FTG max O 76 152.161 76 0 76 0 76 0 76 0 76 
12 .·. min O 76 -9.686 76 0 76 0 · 76 ... 0 76 0 76 
13 P5-3A-FTG max O 76 123.908 76 0 76 0 76 0 76 0 76 

15 P4-3A-FTG max O 76 0 76 0 76 0 76 0 76 0 76 

17 P4-3A max O 76 116.692 76 0 76 0 76 O 76 213.829 76 

19 P3-3A-FTG max O 76 107.197 76 0 76 0 76 0 76 0 76 

21 P2-3A max O 76 112.783 76 O 76 O 76 0 76 0 76 

23 P1-3A max O 76 74.637 76 0 76 0 76 O 76 O 76 

···... 25 HS max o 76 O 76 o 76 o 76 o 76 o 76 
•25 •· ... •• ... ·•·····.< ··.111rn ·,•io .. ·• ··.··1a·.,. • □.<· 76/··o <15···• .. •.·.n <.7al:co,··· 1e1<. ·o· ,713 
27 Totals: max O 76 237.4 76 0 76 
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Company 
Designer 
Job Number 

: LHB 
: jdf · 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Apr26,2010 
10:19 AM 
Checked By:~ 

Joint X fkl LC y rkl LC z fkl LC MX fk-ftl LC MY fk-ftl LC MZ [k-ftl LC 
1 H1 max O 77 2.967 77 O 77 O 77 O 77 o 77 

·-2\ >: ; : S: . .min . X a,::· · Tt: < <399( ,.77. ·:;>U, ,: ,77-o / : 0 ,·.<~77, ,, o·c · • 71 : ·: 0: · .. -.· 77 
3 P3-3C max O 77 2.017 77 0 77 0 77 0 77 0 77 

,A.": 1' ·'.'.ii,/_··•·--··: 'rriin /',,}Of'.:"· _77,·· ::14,994i"'77i t': ::tr :/:?-7Vf':<"P\0'{ :;,?7t}'Y'.•bY>""/7"j;,;/o' ·, ;7':{' 
5 P2-3C max O 77 116.871 77 0 77 0 77 0 77 O 77 

· 5· ·-- · ., mih-1:,) o · 7T : "7.91- :11~ - :·o:t ,,. , 7t ·_ o· : 77 <::o .· :c ,17· -•: o ·•--·--. Tt 
7 P1-3C max O 77 144.33 77 O 77 O 77 O 77 o 77 
·8 • · min -· 'ff 77, · "1i1221 ' 77 . ·o:: 1-T :> 0 077 1· , -0 ·77;· / 0 -77 
9 P7-3A max O 77 124.479 77 0 77 0 77 0 77 O 77 

10, ·.·-_ .min cf > 77 , :,1sAs:· :77: I '.; o;< :t7 \._ ·· o • , ,77 o ' 77 o- · 77 
11 P6-3A-FTG max O 77 151.752 77 0 77 0 77 0 77 0 77 

· 12 r .•:·:•r,c,.>· •· - ·mrn <>.o• ··- ·· '77•·· -10:o:t1?,, ,11. , ·, o.·;- 17 > o :, 77 ' · o 77 · ··· ·. o · n 
13 P5-3A-FTG max O 77 124.062 77 0 77 0 77 0 77 0 77 

·;,14 -, ,. > ,_ ~- · min• o ·. ,-·. ·,·77t , •:.:9(3a?"' ;,11· _; . rn· · .:1.t -><O' __ :-- __ • >17 c '. 'o.> 77 .-··· o · ·1T 
15 P4-3A-FTG max O 77 0 77 0 77 0 77 0 77 0 77 
16{ .; ·<.'·i'[f''' mliflf '.O. ':77\ >•0-0:A•',~':'.]7:':it"':oc:. '77': :_,Q '.,'71 1'._'·0Q';, 77;' >O 77. 
17 P4-3A max O 77 122.209 77 0 77 0 77 0 77 229.815 77 

1 •.1If "' ·. /' r.· / . ·min 1 -·•_ o, ,' · 7r , f9t96str ttz,.1't~\o-',' :?. :,11- :.e::;, o.i.:(t 7-t'. · · er>: 111-2s1J:ro:'fr11: 
19 P3~3A~FTG max O 77 111.267 77 0 77 0 77 0 77 0 77 
20·: > __ .··._, > ·-. -· :min > ·. C:f > :/77.'. f,_;.;8'.969'i ;::77{ '/t:tJ(\::/'77. f•i'Oi• ' i/t.7 )0/, d' • .::,: Th ·.-- -·· • 0'> 77, 
21 P2-3A max O 77 119.434 77 O 77 O 77 O 77 o 77 
22i -• .· .... ,-. ·-·.•· ·. mih < '0\' '7T-' ,•'..:ffi49Jl·q_7.; :tt,:o\:,:t•ti7. , //.o/:;:•· ·77 >< Or·-.--· 77 . · ·.o ... • .. · '77\ 
23 P1-3A max O 77 73.99 77 O 77 O 77 O 77 o 77 
24 miff-'.\,: O -· :77-or :'.;.?'.853''/7T :;;;.of,itc •tT.:.\\0/,,0''77 '..:<:otc·:c.,·-,77rli.; O:: :.. -Tl< 

(_ r\,it • •· ··.: ~? •:., ,: W,fri: .. ': .g_ :;' ;:J~; ',~·;,;'.'g"';_;:, ;~½? /!>V'g/t,:,<:~"~" ,/'./::g:.•1\\• ::;j,_l'/J\cg)/ : i~l;>:,:>·g ;; '~i: 
27 Totals: max O 77 256 77 O 77 

Lo n 6e,,r ..\-<u.. t--"-
--n I 0 - ,.. I • -~ Sb' <;· , h..st- va~a~ ..... 'i. .L.- S~c,·~ o · ~~ 

G I -s. -~ cJ•,Q .. t.1~ 
4

, \D. ""'J,.... +--k 11 'S.. -f roJ. v.-~ ¥'V"I o-<~ 

-\ur s t o"t"\ ( SI 1 <A >i( la.. s p~e.A' ~) . 

-2.S'l,lP'S·~ 

_, - 2. 'S ), ~8'! 

- I 

--:2-S I , :/-2 

..... so - 4 ;:;L\316/ 
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21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Member Section Forces (By Item> 

Bridge 69801 3A Pier 4 

Apr26,2010 
11:18AM 
Checked By: 

LC Member Label Sec Axialfkl v Shearfkl z Shearfkl Toraue[k-ftl v-v Momentrk-.. z-z Momentrk-... 
1 10 M1 1 -2.779 -76.901 5.074 23.855 1.336 0 

<2 ,;_\·,,'.;; I < · .. '.:<. f'-. ·.:-./ ! 2i::' :/ 5'.93%<' ~:1Z:,358<? :.e;.a:4,757::, )a::18'.073 '. .·Cl,012 . o. ·.·. · ·· 
3 11 M1 1 -3.785 -79.134 6.357 27.979 1.567 0 

5 12 M1 1 -3.919 -79.431 6.357 27.98 1.567 0 
.·.·s:, ·· : .> ." ·: : >,<. ;2 ·< 5,907i·c: , .. 1if389 -5.913 1 ::.2L4s6.: ,, .;12·02 .. o 

7 13 M1 1 -4.226 -98.978 7.349 37.501 2.1 O 

9 14 M1 1 -4.402 -122.733 8.632 28.599 1.602 0 
· 10 · ,.i ':. , ; <•; •• c·: >: 2 -. 9:447.' . · :19:641 , ;.;8t11 • . •-'-28.3f2 · ,.'1:586 •. · o 
11 · 15 M1 1 -4.474 -137.99 9.565 34.295 1.921 O 

:12, ·· · .c · · '··· ·· c:.r ··• 2 10.262 •19~6ff4 >, :::8;987'<' ·.:;.;31,1:r: · .· ~1;743 ·.. o . ,, 
13 16 M1 1 -4.475 -136.432 11.548 68.675 3.846 0 

i14: .•· ? .. r >. 0 > <• ;. > '· ,, '• ·2 · 'i10:1·sa, .· ,: '19:68§;~·} tiE1df85/· · 'f37:12 · .... ';-2:079' ·. ·· ··. 0 ·' ./ 
15 17 M1 1 -4.509 -140.309 13.472 73.375 4.109 O 

(1Et /c: • ; 1. ,'.:\:;• ·.· < •: -::2,.· ·,·10A1: :, '\1!:t:703'.tf'• ::,:.:12'.'.1358·, ·'.·c42:e32, ··•· '-2Ab,f o · 
17 18 M1 1 -4.443 -134.062 9.332 34.846 1.952 0 

'\1'.8; ;,;;_· •· ••· 0 ·.· i?' ·. ·· .. >> J 2 ; . -111039:,,;y :,·,'1fli3:Z9i? </)~8r76°i'.\ •· ! .;,:;:30';425•,.t ·· :~:::1;704.· · 0 ,. •·/ 
19 19 M1 1 -4.511 -144.814 10.206 40.739 2.282 O 

:: 20'- .. , •' ,, · <: ;• " . · > ,, i>2 1: //C:1Cl':63.t~•:: .,'.'.'\1'9i:7fTt\ /" tg}sstf:;; )':'-33ib68c\ . : . .:fast·· · < o '• ;., · 
21 20 M1 1 -4.546 -148.674 11.139 36.927 2.068 0 

•;,22\·• . .:::0o .•;·1:r.c·;·>.'>i.·;· .. L .. ?; : /:,2?> •:·;.10:es4r} .:<:19:c1321rr- ;:o;•:1·ct4ss•: .. , t~:..3s:·aM.: .. -.. ··•; ,-.~2~01 .: .. ·. . .... -• o ·. •· .. ,,.•; 
23 21 M1 1 -4.555 -151.519 11.781 45.589 2.553 0 

2.'Ef>"··>;, •L?r': :; .,: ,-,<~:~::;, ···,::. ·, .2 . ' ·JO 336. ; ' -,1!:i'69!f .... '?12:,7:f3 : · ,f,:::43;;109<.: .···•·'!L2'.414i' · :;·,··.;C::.,:o•;.:·. 
29 24 M1 1 -4.603 -158.14 11.256 52.838 2.959 0 
3d/·'···Jy;:;ai. ,,,:;'{>.§(:,.:•·.;;o:;./.:'; i'. /2Y ;•c;:ifti;37'3J\(Tif:>;19}7s:5?§!;;ff.\)•t1oists\( '1t:::aei2@91(;} ·,··· :J2to29,::·. ,,< /0\'ir>: 
31 25 M1 1 -2.163 -59.099 5.074 173.454 9.714 0 

, 3·2< ,c: ":: • '•·.•••·· .• .\J, r·,t • ? · ;-:;; ; 1,s2>~ · ,· ;;,,4:sao/J\'?t :'.'t9I-sBa!It/' ;-,;\t<4~iaii'r5\I · ,c2ifst1s3,,tx ;i s:2H,31:ct· · .. _ .. , .... i o?''•?' 
33 26 M1 1 -2.767 -60.438 6.357 177.579 9.945 0 

<3.4>•,><;,r:r ·,::,;-;,,:,.,3,,-:,,.>·?.:; · :?i}•. < .. :5;085:~·:··,;;A31)a~t:.,,:~.:5I9i3'..', ''.\f55:4'il.M:; .. '•(:::3J'b3~·•'· ·;c ~.:•o·<·'T 
35 27 M1 1 -2.901 -60.736 6.357 177.579 9.945 0 

,35(.'Li,:)1<0.C:{t'.;>(',:;•,,., j';f >:,e,::•;;//'5:207:t<, \h,13}629:{{\1;,: rJ\J!:I)§ttf~;/\ '.i/;5tf{938:\?' t~:t:245/ · O} (/_ .. 
37 28 M1 1 -3.257 -74.724 7.349 207.059 11.596 O 

,;'38:,:fo/',,:f' ::.c:·.::.T'.\Et<· >O,/.-···• ·ro2)t"Oi\,'6::18/::',i,{/~s·1009'.i({'X/(!L5;,9't)4'f<· Dfi68i921'.>·•~;,,;.3Ia6:' ·' ;. a.,:.•••·· 
39 29 M1 1 -3.321 -90.135 8.632 245.217 13.733 0 

A(L Ii::/' \,:. • ,-. •'.<t:., ,,,. : ;, '\ ',:'. 2\: >K6:995t0:'. :A151061{Ui :,t\:J8t1't.fe{; -:\t2.803t · ·: ". ::4,ozt:·· .··, ,0\ < · 
41 30 M1 1 -3.37 -98.245 9.565 262.718 14.713 O 

:~AZ ';< ·jc> .- \'' ,>;>.-:. ,.·r·i ·Y 2'Cf. t. 7)i.39::{I} ?:t15'i08!3'ff'(''t'.!3'f98J'.i{i:; •t:ttts21-ct.> .' "4;235'' :, / '. Q': ;}', 
43 31 M1 1 -3.309 -82. 784 11.548 238.83 13.375 O 
.~4/: :.\ ·. ,.:, ·, · ·\, '.>;\< < ;• ·. 20:~- Ei624;::,<-.:·:,;15ttl3.:t0:t '/,:!,_1o;a5.; ' SB1';609\f \\41-S?i ·;. 0~1~ > 
45 32 M1 1 -3.371 -90.64 13.472 251.776 14.1 0 
45; : ·; • · ' .. ;:: ··<. · •· > •'. .· 2/: ., tOS9><' .. i1sitiMW' : :.1'2}158{\ :\.at::422!/< •· ... ~.896•. . · , o·> 
47 33 M1 1 -3.406' -97.515 9.332 262.007 14.673 0 
48\ : ,\ ·· ·, .. <:;;•. , •. ··.• : · i 2. , 1Jr3·g},::\ };lsToalr:t} ,;,:;:..8t76T· · ;.y.::7:4:9;17~ : :-.24?t96 :. o . " 
49 34 M1 1 -3.376 -98.126 10.206 259.508 14.533 O 

',50'.1'\i? ·: .···,/> :r::!-)'Yi:/;: ·/2,:}1; ~(7_;::439,G;''! './{15'.tls§:f\: ;"/i9i589'c,r ::i?;;-;;7.:z.~s~t·) 'i-4f34'4:· · .. 'O;! 
51 35 M1 1 -3.326 -87.001 11.14 238.992 13.384 0 

·:,52';, ,>, .. :<It .,~r:c;;, l?< <<····••·.· ;{2,:/.•' ':·6:847;:ii)'.!' '\i?]SX)5l.•;f/~?\:fo1466\,:'.' :ff±ai:t37EF•.: · .. :~sso.·C:/ . ():· 
53 36 M1 1 -3.287 . -84.75 11.781 241.453 13.522 0 

( :,-54 ··;>.f?/: i: ,;·,•:;:.??t·· ·· ..•...• \''._2:;: .. '.'\6'.69&;;\i'.\\ff5\042·/i'.J:t!~f,flil69'··;tts2:JtH4L'· '"::J,(Sl' ·'•>:a;,, •. 
· ·-1 55 37 - M1 1 -3.299 -87.544 12.773 247.614 13.867 0 

: 56,/ :· /> ,> • / ;<,i ::: t;}: .,. ''lt'2'tt. ·;-:',s:a,if:t}{;/;.; \fa's~051F:t ,'.);,lct12tt0 ?; ,7.ttf5;:,3'()8.C:_". /~:UdA\778/. i.·.· •• ·•··. o<··· .. ·. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Apr26,2010 
11:18AM 
Checked By: 

Member Section Forces (By Item) (Continued) 
LC Member Label Sec Axialfkl v Shearfkl z Shearfkl Torauefk-ftl v-v Momentfk-.. z-z Momentrk-... 

57 38 M1 1 -3.407 -89.893 13.531 257.169 14.402 O 
-•·· .·-

•· . ·. 

M1 1 -3.435 -99.97 11.256 261.834 14.664 0 
. ,•· . ·. ' .. -----··•-.· . 

M1 1 40 1 -.393 -54.279 2.333 18.606 1.042 0 .. 
·. •· 

63 41 M1 1 -.569 -79.544 3.908 15.032 · .842 0 

65 42 M1 1 -.559 -81.262 3.908 21.645 1.212 0 

67 43 M1 1 -.754 -109.19 5.074 32.964 1.846 0 

69 44 M1 1 -.925 -137.606 6.59 22.207 1.244 0 
. 70 ···. -•· .· -:2 7.63 .49• - -6;192 · -,-19.903 -1.115 · ··.- 0 

71 45 M1 1 -1.065 -156.034 7.757 29.192 1.635 0 

73 46 M1 1 -1.08 -154.193 10.09 70.297 3.937 0 

75 47 M1 1 -1.08 -158.756 12.423 76.012 4.257 0 

77 48 M1 1 -1.001 -151.261 7.407 29.628 1.659 0 

79 49 M1 1 -1.11 -164.222 8.457 36.7 2.055 0 

81 50 M1 1 -1.178 -168.914 9.623 32.275 1.808 0 

83 51 M1 1 -1.163 -172.269 10.381 42.632 2.388 0 

85 52 M1 1 -1.091 -163.095 11.548 68.563 3.84 0 

87 53 M1 1 -1.058 -157.691 12.423 89.477 5.011 0 

89 54 M1 1 -1.22 -180.213 9.74 51.294 2.873 0 

91 55 M1 1 -.254 -41.908 2.333 128.013 7.169 0 

93 56 M1 1 -.373 -57.715 3.908 158.714 8.889 0 

95 57 M1 1 -.402 -60.173 3.908 168.912 9.46 0 

97 58 M1 1 -.584 -82.288 5.074 236.432 13.241 0 

99 59 M1 1 -.714 -100.899 6.59 282.147 15.801 0 

101 60 M1 1 -.76 -110.602 7.757 303.297 16.986 0 

103 61 M1 1 -.632 -91.929 10.09 274.482 15.372 0 

105 62 M1 1 -.693 -101.327 12.423 290.093 16.246 O 

107 63 M1 1 -.735 -109.577 7.407 302.22 16.925 O 

109 64 M1 1 -.767 -110.459 8.457 299.221 16.758 0 

111 65 M1 1 -.679 -97.049 9.623 274.751 15.387 O 

113 66 M1 1 -.66 -94.408 10.381 277.666 15.55 0 
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Designer 
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: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 4 

Apr 26, 2010 
11:18AM 
Checked By: 

Member Section Forces (By Item) (Continued) 
LC Member Label Sec Axialfkl v Shearfkl z Shearfkl Torauefk-ftl v-v Momentrk-.. z-z Momentrk-... 

114 
', 

2· - 5:26 ,_' 
,. -,_ ,, .337 - ', •-9'.754 '., __ ,' ,--_ -31.36 ,-- ~1:756 o·-- ,' ' 

115 67 M1 1 -.647 -97.701 11.548 284.986 15.96 0 
116 

"-
I,' 

' -, ', _' ,, 2 5.408 - •-• .347 - 2-10.85> -34.883 ,', -1.954 0 ' ,. 
' 

117 68 M1 1 -.737 -100.43 12.423 296.339 16.596 0 
118 ,i< ' ' ; -2 -s.s3· • .361< ,- -'11.672'·-,--- ' -37.525 - -___ '-2.l02 0 ,_ -_, _,- ' _,- -

119 69 M1 1 -.743 -112.463 9.74 302.087 16.918 0 
120 

., . 
2 6223 '• .399 - '-9.151 -29.423 -1.648 · 0 --,. ,---
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Jennifer French 

·· .. From: Gao, Yihong (DOT) [Yihong.Gao@state.mn.us] 
Thursday, March 18, 201 0 4:30 PM 

( 

O:,ent: 
:o: 
Cc: 

Jon Siiter 
Jennifer French; Johnson, Lowell (DOT); Dimaculangan, Moises (DOT) 

Subject: RE: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Jon, 
Yes, I think these live load factors are consistent with what we use for superstructures. As for next lane loading, I think 

we will still use full legal loads not taking 75% ofthe weight considering the truck weight could have up to 5% tolerance. 

Thanks, 

Yihong 

Yihong Gao, PE 
~~-es"~ Bridge Rating Engineer fiEl(t MnDOT Bridge Office 

"' 3485 Hadley Avenue N. 
~¾,;~·· .· / Oakdale, MN 55128-3307 

>IJFIB~ TEL: 651-366-4492 
EMAIL: yihong. gao@state.mn. us 

· ,_from: Jon Siiter [mailto:Jon.Siiter@lhbcorp.com] 
ent: Wednesday, March 17, 2010 4:15 PM 

{o: Gao, Yihong (DOT) 
Cc: Jennifer French 
Subject: FW: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Yihong, please see attached e-mail for input we received from the author of the Manual for Bridge Evaluation. You will 
see that there are not explicit rules for load factors when rating piers. We believe the summary Jen gives below is 
appropriate, except that we would not be using 1.15 for any of the standard permit trucks since they are not single trip 

vehicles. Any input you may have or concurrence would be appreciated. Thanks. 

From: Jennifer French 
Sent: Wednesday, March 17, 2010 3:36 PM 
To: Jon Siiter 
Cc: Jennifer French 
Subject: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Jon, I've contacted Bala Sivakumar who wrote the Manual for Bridge Evaluation. With his input (see the email string 

below), I propose the following Live Load Factors. Bala's credentials are located in the attached PDF. 

• Design: Inventory of 1.75 and Operating of 1.35 

• Legal/Posting: 1.35 
• Permit for routine and multiple trips: 1.35 
• Permit for single trips: 1.15 (using permit and legal trucks when not escorted, using only permit truck when 

escorted). 

\. • .. ,✓hat are your thoughts? 

Jen 

1 



From: Bala Sivakumar [mailto:bsivakumar@HNTB.com] 
Sent: Wednesday, March 17, 2010 3:14 PM 

· -· To: Jennifer French 
(( ,ubject: RE: MnDOT SS - Bridge 69801 Permit Load Factors 

My comments below. Good luck 

Sala Sivakumai, P.E. 
Vice President 
Director-Special Bridge Projects 

HNTB Corporation 
5 Penn Plaza 
6th Floor 
New York, NY 10001-1810 

Tel (212) 594-9717 
Direct (212) 915 9532 
Fax (212) 947-4030 
Mobile (201) 306-7852 
www.hntb.com 

• ......,__._....,;,a.....,O:tt<'-.-..,....,,,.,.,.,._, ,,....,.,,,,.....,.. • ..,.....,. • ....,.....,,.--,.•-.,.,.••• .. ~-•,. ... •.,,t••-•-• ~,..,_,.,,..,, .... ...., ........ ,.,....,,,,••,-•,,,. .......... ~.••••....,,._»~«H-••••• .. ---•••~•,.•-,,-...,.,. ••.. .-,_,,_..,,.. ,..,.,.,.. --•~r•~••• .. .....,•v,,• 

From: Jennifer French [mailto:Jennifer.French@lhbcorp.com] 
Sent: Wednesday, March 17, 2010 2:06 PM 
To: Bala Sivakumar 
Cc: Jennifer French 
Subject: RE: MnDOT SS -'Bridge 69801 Permit Load Factors 

.r" .. 
(. iala, thank you for talking with me on the phone. As I mentioned, I will try to summarize our conversation here to verify 

that I have collected your thoughts correctly. A reply with any revisions would be appreciated. 

Background: 
• There have not been calibration studies for Substructure elements. 

• Load Factors in the MBE pertain to longitudinal superstructure elements using LRFD distribution factors not 
lever rule. 

• The MBE live load factors are calibrated based on the likelihood of side by side trucks, while a transverse 
substructure member would be.affected more by direct loading and therefore is different. 

• There is no guidance in the MBE for substructure review with legal or permit loads at this time. Planned for the 
future. 

• Routine permits are not much different than heavy posting trucks in most states as they operate with no 
restrictions just like legal loads. For load rating purposes they may be considered the same - conservative 
assumption. 

• Routine permits should be considered differently than special permits that operate in a more controlled fashion 
in terms of weight and number of trips. 

• You (Bala) have been awarded a contract to review some of the issues I brought up below under an NCH RP 20-
07 contract that will recalibrate LRFR load factors for permits for use with non LRFD distribution factor methods 
such as refined analysis . 

Design Loading Recommendations: 
• Use two lanes loaded with HL-93 loading. 

( __ • U~e HL-93 loading with the 1.35 and 1.75 factors for operating and inventory, respectively. 

Posting/Legal Truck Recommendations: 

2 



• Use one posting vehicle in one lane with one legal vehicle in the other. 

• As the probability of loading is similar to HL-93 STRENGTH II case, use the comparable load factor of 1.35. 

Routine Permit Truck Recommendations (and multiple trips): 

(" • Use one permit truck in one lane with one legal vehicle in the other. 

• Use the same load factor as for Posting trucks. Use load factor of 1.35. 

Special Permit Truck Recommendations (single trips): 

• Use one permit vehicle only or one permit vehicle in one lane with one legal vehicle in the other. A definite 
choice is not clear. Thoughts include: 

o Heavy permit truck in one lane with no truck in the second. This is most likely as the chance of a truck in 
the other lane is small. However this could be unconservative as a second truck could be occupying the 
second lane. 

o Heavy permit truck in one lane with legal truck in the second. Not likely, but possible. 
o Heavy permit truck in one lane with a 65 kip truck (approximately 80% of legal truck) in the second. 

More likely. 

• Use a live load factor of 1.15 for these conditions. LRFR load factor for single trip special permits 

• I (Jen) suggested using the 1.15 factor with a permit truck in one lane and legal truck in the other, and you (Bala) 
said that would be conservative and then suggested using the permit truck plus 80% ofthe legal truck loading. 

I will be happy to send you a copy of this rating once it is completed as I understand you would like to use real-world 
design data for a project you have coming up. As mentioned in our conversation, I will have to ask Mn DOT permission to 
send you this information. 

Again, thank you for your time in reviewing my questions. 

Jeri 

from: Jennifer French 
Sent: Wednesday, March 17, 2010 11:20 AM 
To: bsivakumar@hntb.com 
Cc: Jennifer French 
Subject: FW: MnDOT SS - Bridge 69801 Permit Load Factors 

Bala, thank you for taking the time to consider this email. I called and left a message that I would be sending you this 

question. 

I am rating a fracture critical integral steel box-beam pier cap at a highway interchange here in Duluth. I have been 
following the Manual for Bridge Evaluation F (First Edition/2008} as well as the AASHTO LRFD Bridge Design Specification 
(With revisions through 2009). 

I am looking for some input/advice on what live load factors should be used for the permit and posting trucks when 
using LRFR for fracture critical piers (Substructure). 

In section 6A.1.8.2 Substructures: It states "load rating of substructure elements ..... should be done using the Strength I 
load combination and load factors of LRFD Design Article 3.4.1, including all. ... " To me this means that the live load 
factor would be 1.75 for design, legal, and permit ratings. Is this correct? If not, should we use the Tables in 6A.4.2.3 
through 6A.4.2.5? I am concerned about using the values from these tables due to their values being based on the Lane 
Distribution Factors as all of my load distribution has been done using simple statics like the lever rule. 

-,me background on the pier cap: 
1, • It was designed in 1966 using ASD. 

• We have been requested to use LRFR for rating. 
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• 
• 
• 
• 
• 

• 

It supports 2 lanes . 
Under design loads, the rating factor is below 1.0; (Using live load factors of 1.35 and 1.75) 

We will be designing a reinforcement scheme . 
The ADTT is 1050 . 

When running the permit trucks, I have been instructed to run one permit truck with one legal truck in the other 
lane. 

When running the posting trucks, I have been instructed to run one posting truck with the worst legal truck in 
the other lane. 

I appreciate your help. Please feel free to call me atthe number below if you have questions. 
Thanks, 
Jen French 

Jennifer French, PE (MN, Ml) 
Senior Structural Engineer 
LHB 
21 West Superior Street, Suite 500 
Duluth, MN 55802 
Direct Dial: 218-279-2461 

This e-mail and any files transmitted with it are confidential 
and are intended solely for the use of the individual or entity 
to whom they are addressed. 

If you are NOT the intended recipient or the person responsible for 
delivering the e-mail to the intended recipient, 
be advised that you have received this e-mail in error and that any use, 

,·_r\~issemination, forwarding, printing or copying this e-mail is strictly prohibited. 
\( 
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Mn DOT Special Structures, 698011 

Pier Cap P4-3A Reactions under posting and permit loads 

11-Jun-10 Multi[!le Tri[! Single Trii:1 

By: JDF ~ 1.25 Gamma LL 1.35 Gamma LL 1.15 

~iii L~S?.;:1 
HL-93 CF Pier HL-93 Braking WI ZS" fit) Reaction (ki[!) Force (Ki[1) y_ DL (klm D (in) illml.. ' 139.6 36 134.5 26 407.2 

Ao (inAZ) 

812.5 
Risa Girder A Girder F Risa Pro1:1ortion Braking Force Pro[!ortion Risa 
Girder Total Truck Reaction at Torsion at Wheel Load Torsion (ki[!- Torsion (ki[! Pier Combined LL of HL-93 CF Combined Truck {ki[!) = of HL-93 BF Pier Torgue LL 

LC Truck: Weight (ki[!) P4-3A {ki[!) P4-3A (k-ft) lliru. ft) Pas 1 ft) Pas 2 BLC Truck Combination Reaction (ki[!) to use Weight (kiri} 0.25*Truck to use LC Y.Ji LL {k!Jll lli.im. RF: RF: 

34 POST-TYPE3UNIT R 48 47.27 -10.91 23.54 6.97 2.07 20 Type 3 + SU7 R 122.42 0.88 125.5 31.3751 0.87 10 -76.901 23.855 2.06 2.42 

35 POST-TYPE352-40UNIT R 80 69.30 2.43 34.65 1.55 0.46 21 Type 352-40 + SU7 R 144.44 1.03 157.5 39.375 1.09 11 -79.134 27.979 1.97 2.31 

36 POST-TYPE353UNIT R ··80 70.83 -8.93 35.42 5.70 1.70 22 Type 353 + SU7 R 145.98 1.05 157.5 39.375 1.09 12 -79.431 27.98 1.96 2.31 

37 POST-SU4-TRUCK R 54 0.00 0.00 0.00 0.00 0.00 

38 POST-SUS-TRUCK R 62 0.00 0.00 0.00 0.00 0.00 

39 POST-SU6-TRUCK R 69.5 0.00 0.00 0.00 0.00 0.00 

40 POST-SU7-TRUCK R 77.5 75.15 -8.89 37.57 5.68 1.59 

41 PERMIT-STD-A-TRUCK R 104 95.18 -16.36 47.59 10.45 3.11 23 Std A+ SU7 R 170.33 1.22 181.5 45.375 1.26 13 -98.978 37.501 1.56 1.83 

42 PERMIT-STD-B-TRUCK R 136 120.01 1.00 60.00 0.64 0.19 24 Std B + SU7 R 195.15 1.40 213.5 53.375 1.48 14 -122.733 28.599 1.32 1.55 

43 PERMIT-STD-C-TRUCK R 159 136.05 -4.18 68.02 2.67 0.79 25 Std C+SU7 R 211.19 1.51 236.5 59.125 1.64 15 -137.99 34.295 1.17 1.38 

44 PERMIT-P411-TRUCK R 207 134.38 37.18 67.19 23.76 7.06 26 P411 + SU7 R 209.52 1.50 284.5 71.125 1.98 16 -136.432 68.675 1.09 1.28 

45 PERMIT-P413-TRUCK R 255 138.42 35.42 69.21 22.64 6.73 27 P413 + SU7 R 213.57 1.53 332.5 83.125 2.31 17 -140.309 73.375 1.05 1.23 

46 PERMIT-STD-C152B R 152.2 131.94 -5.72 65.97 3.65 1.09 28 Std C152b + SU7 R 207.09 1.48 229.7 57.425 1.60 18 -134.062 34.846 1.20 1.41 

47 PERMIT-STD-C174B R 174 143.20 -9.34 71.60 5.97 1.78 29 Std C174b + SU7 R 218.34 1.56 251.5 62.875 1.75 19 -144.814 40.739 1.10 1.30 

48 PERMIT-STD-C198_23 R 198 147.22 1.32 73.61 0.84 0.25 30 Std C198_23 + SU7 R 222.37 1.59 275.5 68.875 1.91 20 -148.674 36.927 1.09 1.28 

49 PERMIT-STD-C214B R 214 150.22 9.09 75.11 5.81 1.73 31 Std 214b + SU7 R 225.37 1.51 291.5 72.875 2.02 21 -151.519 45.589 1.05 1.23 
u 

!£: 50 PERMIT-STD-C237B R 237.4 142.25 30.88 71.12 19.73 5.87 32 Std C237b + SU7 R 217.39 1.56 314.9 78.725 2.19 22 -143.999 67.261 1.04 1.22 
"' Std C256b + SU7 R ~ 51 PERMIT-STD-C256B R 256 137.53 48.66 68.76 31.09 9.24 33 212.67 1.52 333.5 83.375 2.32 23 -139.396 84.783 1.03 1.21 - 52 PERMIT-STD-C200J R 200 157.15 -19.63 78.57 12.54 3.73 34 Std C200j + SU7 R 232.29 1.66 277.5 69.375 1.93 24 -158.14 52.838 0.99 1.17 0 

"' QJ 53 P05T-TYPE3UNIT T 48 36.60 -118.36 18.30 75.63 22.49 35 Type 3 +SU7T 94.27 0.68 125.5 31.375 0.87 25 -59.099 173.454 1.41 1.65 C: 

"' 54 POST-TYPE352-40UNIT T 80 50.36 -143.54 25.18 91.72 27.27 36 Type 352-40 + SU7 T 108.03 0.77 157.5 39.375 1.09 26 -50.438 177.579 1.38 1.62 _, 
0 

?- 55 POST-TYPE353UNIT T 80 52.49 -153.55 26.24 98.12 29.17 37 Type 353 + 5U7 T 110.16 0.79 157.5 39.375 1.09 27 -60.736 177.579 1.37 1.61 

56 POST-SU4-TRUCK T 54 0.00 0.00 0.00 0.00 0.00 

57 POST-SUS-TRUCK T 62 0.00 0.00 0.00 0.00 0.00 

58 POST-SU6-TRUCK T 69.5 0.00 O.OOj 0.00 0.00 0.00 

59 POST-SU7-TRUCK T 77.5 57.67 -185.19 28.84 118.34 35.19 

60 PERMIT-STD-A-TRUCK T 104 71.69 -216.17 35.85 138.14 41.07 38 StdA+SU7T 129.36 0.93 181.5 45.375 1.26 28 -74.724 207.059 1.15 1.35 

61 PERMIT-STD-B-TRUCK T 136 87.93 -256.29 43.96 163.77 48.70 39 Std B + SU7 T 145.60 1.04 213.5 53.375 1.48 29 -90.135 245.217 0.96 1.13 

62 PERMIT-STD-C-TRUCK T 159 96.42 -273.39 48.21 174.69 51.94 40 Std C+SU7 T 154.09 1.10 236.S 59.125 1.64 30 -98.245 262.718 0.89 1.04 

63 PERMIT-P411-TRUCK T 207 80.13 -237.72 40.07 151.90 45.17 41 P411+ SU7T 137.80 0.99 284.5 71.125 1.98 31 -82.784 238.83 1.01 1.19 

64 PERMIT-P413-TRUCK T 255 88.35 -245.69 44.17 156.99 46.68 42 P413.+ SU7T 146.02 1.05 332.5 83.125 2.31 32 -90.64 251.776 0.95 1.11 

65 PERMIT-STD-Cl52B T 152.2 95.56 -273.42 47.78 174.72 51.95 43 Std Cl52b + SU7 T 153.23 1.10 229.7 57.425 1.60 33 -97.515 262.007 0.89 1.05 

66 PERMIT-STD-C174B T 174 96.28 -267.17 48.14 170.72 50.76 44 Std C174b + SU7 T 153.95 1.10 251.S 62.875 1.75 34 -98.126 259.508 0.90 1.05 

67 PERMIT-STD-C198_23 T 198 84.59 -239.45 42.29 153.01 45.49 45 Std C198_23 + SU7 T 142.26 1.02 275.5 68.875 1.91 35 -87.001 238.992 0.99 1.16 

68 PERMIT-STD-C214B T 214 82.29 -239.92 41.14 153.31 45.58 46 Std 214b + 5U7 T 139.96 1.00 291.5 72.875 2.02 36 -84.75 241.453 1.00 1.17 

69 PERMIT-STD-C237B T 237.4 85.22 -243.43 42.61 155.55 46.25 47 Std C237b + SU7 T 142.89 1.02 314.9 78.725 2.19 37 -87.544 247.614 0.97 1.14 

70 PERMIT-STD-C256B T 256 87.46 -251.82 43.73 160.91 47.85 48 Std C256b + SU7 T 145.13 1.04 333.5 83.375 2.32 38 -89.893 257.169 0.94 1.10 

71 PERMIT-STD-C200J T 200 98.11 -265.93 49.05 169.93 50.53 49 Std C200j + SU7 T 155.78 1.12 277.S 69.375 1.93 39 -99.97 261.834 0.88 1.04 



MnDOT Special Structures, 69801J 
Pier Cap P4-3A Reactions under posting and permit loads 

11-Jun-10 
Multi11le Trip Single Tri(;! Escorted 

By: JDF 
§lmma DL 1.25 Gamma LL 1.35 Gamma LL 1.15 

✓ GSY-.1 
Multi11le Presence HL-93 CF Pier HL-93 Braking 

G...(zs:-hD Factor Reaction (ki1;1} Force (Ki!;!} VDL(kiJU D {in} ~ 
1.2 139.6 36 134.5 26 407.2 

Ao{in"2} 

812.5 
Risa Girder A GirderF Risa Pro1;1ortion Braking Force I Pro(;!ortion Risa 
Girder Total Truck Reaction at Torsion at Wheel load Torsion (kiQ- Torsion {ki(;! Pier Factored LL of HL-93 CF Factored Truck (kip}= of HL-93 BF Pier Torgue LL 
LC Truck: Weight {kip} P4-3A {kip} P4-3A {k-ftl lliiP.l ftl Pos 1 ft} Pos 2 BLC Truck Combination Reaction {ki(;!l to use Weie:ht fkiol 0.25*Truck Ito use LC vx LL {kiPl lliiP.l RF: RF: 
34 POST-TYPE3UNIT R 48 47.27 -10.91 23.64 6.97 N/A so Type 3 R 56.73 0.41 57.6 14.4 0.40 40 -54.279 18.606 2.88 3.38 
35 POST-TYPE352-40UNIT R 80 69.30 2.43 34.65 1.55 N/A 51 Type 352-40 R 83.16 0.60 96 24 0.67 41 -79.544 15.032 2.08 2.44 
36 POST-TYPE3S3UNIT R 80 70.83 -8.93 35.42 5.70 N/A 52 Type 353 R 85.00 0.61 96 24 0.67 42 -81.262 21.645 1.98 2.32 
41 PERMIT-STD-A-TRUCK R 104 95.181 -16.36 47.59 10.45 N/A 53 Std AR 114.22 0.82 124.8 31.2 0.87 43 -109.19 32.964 1.45 1.71 
42 PERMIT-STD-B-TRUCK R 136 120.006 1.00 60.00 0.64 N/A 54 Std BR 144.01 1.03 163.2 40.8 1.13 44 -137.606 22.207 1.21 1.42 
43 PERMIT-STD-C-TRUCK R 159 136.045 -4.18 68.02 2.67 N/A 55 Std CR 163.25 1.17 190.8 47.7 1.33 45 -156.034 29.192 1.06 1.24 
44 PERMIT-P411-TRUCK R 207 134.377 37.18 67.19 23.76 N/A 56 P411 R 161.25 1.16 248.4 62.1 1.73 46 -154.193 70.297 0.98 1.15 
45 PERMIT-P413-TRUCK R 255 138.424 35.42 69.21 22.64 N/A 57 P413 R 166.11 1.19 306 76.5 2.13 47 -158.756 76.012 0.94 1.11 
46 PERMIT-STD-C152B R 152.2 131.944 -5.72 65.97 3.65 N/A 58 Std C152b R 158.33 1.13 182.64 45.66 1.27 48 -151.261 29.628 1.09 1.28 
47 PERMIT-STD-C174B R 174 143.195 -9.34 71.60 5.97 N/A 59 Std C174b R 171.83 1.23 208.8 52.2 1.45 49 -164.222 36.7 0.99 1.17 
48 PERMIT-STD-C198_23 R 198 147.224 1.32 73.61 0.84 N/A 60 Std C198_23 R 176.67 1.27 237.6 59.4 1.65 so -168.914 32.275 0.98 1.15 
49 PERMIT-STD-C214B R 214 150.223 9.09 75.11 5.81 N/A 61 Std 214b R 180.27 1.29 256.8 64.2 1.78 51 -172.269 42.632 0.94 1.10 u so PERMIT-STD-C237B R 237.4 142.248 30.88 71.12 19.73 N/A 62 Std C237b R 170.70 1.22 284.88 71.22 1.98 52 -163.095 68.563 0.93 1.10 E 

"' 51 PERMIT-STD-C256B R 256 137.528 48.66 68.76 31.09 N/A 63 Std C256b R 165.03 1.18 307.2 76.8 2.13 53 -157.691 89.477 0.92 1.08 i=-- 52 PERMIT-STD-C200J R 200 157.146 -19.63 78.57 12.54 N/A 64 Std C200j R 188.58 1.35 240 60 1.67 54 -180.213 51.294 0.89 1.04 0 
QJ 

53 POST-TYPE3UNIT T 48 36.60 -118.36 18.30 75.63 N/A 65 Type3 T 43.92 0.31 57.6 14.4 0.40 55 -41.908 128.013 1.94 2.28 
C: 

"' N/A 1.75 
...I 54 POST-TYPE352-40UNIT T 80 50.36 -143.54 25.18 91.72 66 Type 352-40 T 60.44 0.43 96 24 0.67 56 -57.715 158.714 1.49 QJ 
C: 55 POST-TYPE353UNITT 80 52.49 -153.55 26.24 98.12 N/A 67 Type353 T 62.99 0.45 96 24 0.67 .57 -60.173 168.912 1.42 1.66 0 

60 PERMIT-STD-A-TRUCK T 104 71.692 -216.17 35.85 138.14 N/A 68 Std AT 86.03 0.62 124.8 31.2 0.87 58 -82.288 236.432 1.02 1.20 
61 PERMIT-STD-B-TRUCK T 136 87.928 0 256.29 43.96 163.77 N/A 69 Std BT 105.51 0.76 163.2 40.8 1.13 59 -100.899 282.147 0.85 0.99 
62 PERMIT-STD-C-TRUCK T 159 96.42 -273.39 48.21 174.69 N/A 70 Std CT 115.70 0.83 190.8 47.7 1.33 60 -110.602 303.297 0.78 o .. 92 
63 PERMIT-P411-TRUCK T 207 80.132 -237.72 40.07 151.90 N/A 71 P411 T 96.16 0.69 248.4 62.1 1.73 61 -91.929 274.482 0.90 1.05 
64 PERMIT-P413-TRUCK T 255 88.348 -245.69 44.17 156.99 N/A 72 P413T 106.02 0.76 306 76.5 2.13 62 -101.327 290.093 0.83 0.98 
65 PERMIT-STD-C152B T 152.2 95.562 -273.42 47.78 174.72 N/A 73 Std C152bT 114.67 0.82 182.64 45.66 1.27 63 -109.577 302.22 0.78 0.92 
66 PERMIT-STD-C174B T 174 96.276 -267.17 48.14 170.72 N/A 74 Std C174b T 115.53 0.83 208.8 52.2 1.45 64 -110.459 299.221 0.79 0.92 
67 PERMIT-STD-C198_23 T 198 84.588 -239.45 42.29 153.01 N/A 75 Std C198_23 T 101.51 0.73 237.6 59.4 1.65 65 -97.049 274.751 0.87 1.03 
68 PERMIT-STD-C214B T 214 82.286 -239.92 41.14 153.31 N/A 76 Std 214b T 98.74 0.71 256.8 64.2 1.78 66 -94.408 277.666 0.88 1.03 
69 PERMIT-STD-C237B T 237.4 85.216 -243.43 42.61 155.55 N/A 77 Std C237b T 102.26 0.73 284.88 71.22 1.98 67 -97.701 284.986 0.85 1.00 
70 PERMIT-STD-C256B T 256 87.459 -251.82 43.73 160.91 N/A 78 Std C256bT 104.95 0.75 307.2 76.8 2.13 68 -100.43 296.339 0.83 0.97 
71 PERMIT-STD-C200J T 200 98.109 -265.93 49.05 169.93 N/A 79 Std C200j T 117.73 0.84 240 60 1.67 69 -112.463 302.087 0.78 0.91 



MnDOT Special Structures, 69801J 

Pier Cap P4-3A Reactions under posting and permit loads 

26-Apr-10 
Multi[;!le Tri[;! Single TriQ 

Gamma_QJ, 1.25 Gamma LL 1.35 Gamma LL 1.15 

HL-93 CF Pier HL-93 Braking ,,,-~ 
Reaction {kiE!l Force {Ki!;!) /DL {klltl . DJin) illiru... 

139.6 36 / l?.!i~ f 26 407.2 
I • ~ '·2 M, {in"Z) 

'\.____/ 812.5 
Risa Girder A Girder F Risa ProQortion Braking Force ProQortion Risa 
Girder Total Truck Reaction at Torsion at Wheel Load Torsion {kiQ- Torsion {kiQ Pier Combined LL of HL-93 CF Combined Truck (kiQ) = of HL-93 BF Pier Torgue LL 
LC Truck: Weight {kiQ} P4-3A (kiQ} P4-3A {k-ft) .lliJ.Jll ft) Pos 1 ft} Pos 2 BLC Truck Combination Reaction {kiQ} to use Weight {ki11) O.ZS*Truck to use LC Vx LL {kil1.) lli.E!1 RF: RF: 
34 POST-TYPE3UNIT R 48 47.27 -10.91 23.64 6.97 2.07 20 Type 3 + SU7 R 122.42 0.88 125.5 31.375 0.87 10 -76.901 23.855 2.12 2.48 
35 POST-TYPE3S2-40UNIT R 80 69.30 2.43 34.65 1.55 0.46 21 Type 3S2-40 + SU7 R 144.44 1.03 157.5 39.375 1.09 11 -79.134 27.979 2.03 2.38 
36 POST-TYPE3S3UNIT R 80 70.83 -8.93 35.42 S.70 1.70 22 Type 353 + SU7 R 145.98 1.05 157.5 39.375 1.09 12 -79.431 27.98 2.02 2.37 
37 POST-SU4-TRUCK R 54 0.00 0.00 0.00 0.00 0.00 
38 POST-SUS-TRUCK R 62 0.00 0.00 0.00 0.00 0.00 
39 POST-SU6-TRUCK R 69.5 0.00 0.00 0.00 0.00 0.00 
40 POST-SU7-TRUCK R 77.5 75.15 -8.89 37.57 5.68 1.69 
41 PERMIT-STD-A-TRUCK R 104 95.18 -16.36 47.59 10.45 3.11 23 StdA+SU7R 170.33 1.22 181.5 45.375 1.26 13 -98.978 37.501 1.61 1.89 
42 PERMIT-STD-B-TRUCK R 136 120.01 1.00 60.00 0.64 0.19 24 StdB+SU7R 195.15 1.40 213.5 53.375 1.48 14 -122.733 28.599 1.36 1.60 
43 PERMIT-STD-C-TRUCK R 159 136.05 -4.18 68.02 2.67 0.79 25 Std C+SU7 R 211.19 1.51 236.5 59.125 1.64 15 -137.99 34.295 1.20 1.41 
44 PERMIT-P411-TRUCK R 207 134.38 37.18 67.19 23.76 7.06 26 P411 + SU7 R 209.52 1.50 284.5 71.125 1.98 16 -136.432 68.675 1.12 1.31 
45 PERMIT-P413-TRUCK R 255 138.42 35.42 69.21 22.64 6.73 27 P413+ SU7 R 213.57 1.53 332.5 83.125 2.31 17 ~140.309 73.375 1.08 1.27 ----46 PERMIT-STD-C152B R 152.2 131.94 -5.72 65.97 3.65 1.09 28 Std C152b + SU7 R 207.09 1.48 229.7 57.425 1.60 18 -134.062 34.846 1.24 1.45 
47 PERMIT-STD-C174B R 174 143.20 -9.34 71.60 5.97 1.78 29 Std C174b + SU7 R 218.34 1.56 251.5 62.875 1.75 19 -144.814 40.739 1.13 1.33 
48 PERMIT-STD-Cl98~23 R 198 147.22 1.32 73.61 0.84 0.25 30 Std C198_23 + SU7 R 222.37 1.59 275.5 68.875 1.91 20 -148.674 36.927 1.12 1.31 
49 PERMIT-STD-C214B R 214 150.22 9.09 75.11 5.81 1.73 31 Std 214b + SU7 R 225.37 1.61 291.S 72.875 2.02 21 -151.519 45.589 1.08 1.26 u 

Std C237b + SU7 R :E 50 PERMIT-STD-C237B R 237.4 142.25 30.88 71.12 19.73 5.87 32 217.39 1.56 314.9 78.725 2.19 22 -143.999 67.261 1.07 1.26 "' Std C256b + SU7 R t. 51 PERMIT-STD-C256B R 256 137.53 48.66 68.76 31.09 9.24 33 212.67 1.52 333.5 83.375 2.32 23 -139.396 84.783 1.06 1.24 .... 
52 PERMIT-STD-C200J R 200 157.15 -19.63 78.57 12.54 3.73 34 Std C200j + SU7 R 232.29 1.66 277.5 69.375 1.93 24 -158.14 52.838 1.02 1.20 

0 
V) 
QJ 53 POST-TYPE3UNITT 48 36.60 -118.36 18.30 75.63 22.49 35 Type 3 + SU7T 94.27 0.68 125.5 31.375 0.87 25 -59.099 173.454 1.45 1.70 
C: 

"' 54 POST-TYPE352-40UNIT T 80 50.36 -143.54 25.18 91.72 27.27 36 Type 352-40 + SU7 T 108.03 0.77 157.5 39.375 1.09 26 -60.438 177.579 1.42 1.66 
..., 
0 
:: 55 POST-TYPE353UNITT 80 52.49 -153.55 26.24 98.12 29.17 37 Type 353 + SU7 T 110.16 0.79 157.5 39.375 1.09 27 -60.736 177.579 1.41 1.66 I-· 

56 POST-SU4-TRUCK T 54 0.00 0.00 0.00 0.00 0.00 
57 POST-SUS-TRUCK T 62 0.00 0.00 0.00 0.00 0.00 
58 POST-SU6-TRUCK T 69.5 0.00 0.00 0.00 0.00 0.00 
59 POST-SU7-TRUCK T 77.5 57.67 -185.19 28.84 118.34 35.19 
60 PERMIT-STD-A-TRUCK T 104 71.69 -216.17 35.85 138.14 41.07 38 Std A+ SU7T 129.36 0.93 181.5 45.375 1.26 28 -74.724 207.059 1.18 1.39 
61 PERMIT-STD-B-TRUCK T 136 87.93 -256.29 43.96 163.77 48.70 39 Std B + SU7 T 145.60 1.04 213.5 53.375 1.48 29 -90.135 245.217 0.99 1.16 
62 PERMIT-STD-C-TRUCK T 159 96.42 -273.39 48.21 174.69 51.94 40 Std C+SU7 T 154.09 1.10 236.5 59.125 1.64 30 -98.245 262.718 0.91 1.07 
63 PERMIT-P411-TRUCK T 207 80.13 -237.72 40.07 151.90 45.17 41 P411+5U7 T 137.80 0.99 284.5 71.125 1.98 31 -82.784 238.83 1.04 1.23 
64 PERMIT-P413-TRUCK T 255 88.35 -245.69 44.17 156.99 46.68 42 P413+SU7T 146.02 1.05 332.5 83.125 2.31 32 -90.64 251.776 0.97 1.14 
65 PERMIT-STD-C152B T 152.2 95.56 -273.42 47.78 174.72 51.95 43 Std C152b + SU7 T 153.23 1.10 229.7 57.425 1.60 33 -97.515 262.007 0.92 1.08 
66 PERMIT-STD-C174B T 174 96.28 -267.17 48.14 170.72 50.76 44 Std C174b + SU7 T 153.95 1.10 251.5 62.875 1.75 34 -98.126 259.508 0.92 1.08 
67 PERMIT-STD-Cl98_23 T 198 84.59 -239.45 42.29 153.01 45.49 45 Std C198_23 + 5U7 T 142.26 1.02 275.5 68.875 1.91 35 -87.001 238.992 1.02 1.20 
68 PERMIT-STD-C214B T 214 82.29 -239.92 41.14 153.31 45.58 46 Std 214b + SU7 T 139.96 1.00 291.5 72.875 2.02 36 -84.75 241.453 1.03 1.20 
69 PERMIT-STD-C237B T 237.4 85.22 -243.43 42.61 155.55 46.25 47 Std C237b + SU7 T 142.89 1.02 314.9 78.725 2.19 37 -87.544 247.614 1.00 1.17 
70 PERMIT-STD-C256B T 256 87.46 -251.82 43.73 160.91 47.85 48 Std C256b + SU7 T 145.13 1.04 333.5 83.375 2.32 38 -89.893 257.169 0.97 1.13 
71 PERMIT-STD-C200J T 200 98.11 -265.93 49.05 169.93 50.53 49 Std C200j + SU7 T 155.78 1.12 277.5 69.375 1.93 39 -99.97 261.834 0.91 1.07 



Multip~ 

Presence 

Factor Multiple Trip Single Trip Escorted 

1.2 Gamma DL 1.25 Gamma LL 1.35 Gamma LL 1.15 

Risa Girder A Girder F Risa Proportion Braking Force · Proportion Risa 

Girder Total Truck Reaction at Torsion at Wheel Load Torsion {kip- Torsion {kiQ Pier Factored LL of HL-93 CF Factored Truck {kip)= of HL-93 BF Pier Torgue LL 

LC Truck: Weight (kip) P4-3A {kip} P4-3A (k-ftl illPl ft) Pas 1 ft) Pos 2 BLC Truck Combination Reaction (kip) to use Weight {kip} 0.25*Truck to use LC YJ<.LL {kii:u illPl RF: RF: 

34 POST-TYPE3UNIT R 48 47.27 -10.91 23.64 6.97 N/A 50 Type 3 R 56.73 0.41 57.6 14.4 0.40 40 -54.279 18.606 2.96 3.48 

35 POST-TYPE352-40UNIT R 80 69.30 2.43 34.65 1.55 N/A 51 Type 352-40 R 83.16 0.60 96 24 0.67 41 -79.544 15.032 2.13 2.51 

36 POST-TYPE353UNIT R 80 70.83 -8.93 35.42 5.70 N/A 52 Type 353 R 85.00 0.61 96 24 0.67 42 -81.262 21.645 2.03 2.39 

41 PERMIT-STD-A-TRUCK R 104 95.181 -16.36 47.59 10.45 N/A 53 Std AR 114.22 0.82 124.8 31.2 0.87 43 -109.19 32.964 1.49 1.75 

42 PERMIT-STD-B-TRUCK R 136 120.006 1.00 60.00 0.64 N/A 54 Std BR 144.01 1.03 163.2 40.8 1.13 44 -137.606 22.207 1.25 1.46 

43 PERMIT-STD-C-TRUCK R 159 136.045 -4.18 68.02 2.67 N/A 55 Std CR 163.25 1.17 190.8 47.7 1.33 45 -156.034 29.192 1.09 1.28 

44 PERMIT-P411-TRUCK R 207 134.377 37.18 67.19 23.76 N/A 56 P411 R 161.25 1.16 248.4 62.1 1.73 46 -154.193 70.297 1.00 1.18 

45 PERMIT-P413-TRUCK R 255 138.424 35.42 69.21 22.64 N/A 57 P413 R 166.11 1.19 306 76.5 2.13 47 -158.756 76.012 0.97 1.14 

46 PERMIT-STD-C152B R 152.2 131.944 -5.72 65.97 3.65 N/A 58 Std C152b R 158.33 1.13 182.64 45.66 1.27 48 -151.261 29.628 1.12 1.31 

47 PERMIT-STD-C174B R 174 143.195 -9.34 71.60 5.97 N/A 59 Std C174b R 171.83 1.23 208.8 52.2 1.45 49 -164.222 36.7 1.02 1.20 

48 PERMIT-STD-C198_23 R 198 147.224 1.32 73.61 0.84 N/A 60 Std C198_23 R 176.67 1.27 237.6 59.4 1.65 50 -168.914 32.275 1.00 1.18 

49 PERMIT-STD-C214B R 214 150.223 9.09 75.11 5.81 N/A 61 Std 214b R 180.27 1.29 256.8 64.2 1.78 51 -172.269 42.632 0.97 1.13 
u 

50 PERMIT-STD-C237B R 237.4 142.248 30.88 71.12 19.73 N/A 62 Std C237b R 170.70 1.22 284.88 71.22 1.98 52 -163.095 68.563 0.96 1.13 ~ 
m 

51 PERMIT-STD-C256B R 256 137.528 48.66 68.76 31.09 N/A 63 Std C256b R 165.03 1.18 307.2 76.8 2.13 53 -157.691 89.477 0.95 1.11 i= - 52 PERMIT-STD-C200J R 200 157.146 -19.63 78.57 12.54 N/A 64 Std C200j R 188.58 1.35 240 60 1.67 54 -180.213 51.294 0.91 1.07 0 
QJ 

53 POST-TYPE3UNITT 48 36.60 -118.36 18.30 75.63 N/A 65 Type 3 T 43.92 0.31 57.6 14.4 0.40 55 -41.908 128.013 2.00 2.35 <: 
m 
-' 54 POST-TYPE352-40UNIT T 80 50.36 -143.54 25.18 91.72 N/A 66 
QJ 

Type 352-40 T 60.44 0.43 96 24 0.67 56 -57.715 158.714 1.53 1.80 
<: 55 P05T-TYPE353UNIT T 80 52.49 -153.55 26.24 98.12 N/A 67 Type 353 T 62.99 0.45 96 24 0.67 57 -60.173 168.912 1.46 1.71 0 

60 PERMIT-STD-A-TRUCK T 104 71.692 -216.17 35.85 138.14 N/A 68 Std AT 86.03 0.62 124.8 31.2 0.87 58 -82.288 236.432 1.05 1.24 

61 PERMIT-STD-B-TRUCK T 136 87.928 -256.29 43.96 163.77 N/A 69 Std BT 105.51 0.76 163.2 40.8 1.13 59 -100.899 282.147 0.87 1.02 

62 PERMIT-STD-C-TRUCK T 159 96.42 -273.39 48.21 174.69 N/A 70 Std CT 115.70 0.83 190.8 47.7 1.33 60 -110.602 303.297 0.80 0.94 

63 PERMIT-P411-TRUCK T 207 80.132 -237.72 40.07 151.90 N/A 71 P411 T 96.16 0.69 248.4 62.1 1.73 61 -91.929 274.482 0.92 1.08 

64 PERMIT-P413-TRUCK T 255 88.348 -245.69 44.17 156.99 N/A 72 P413 T 106.02 0.76 306 76.5 2.13 62 -101.327 290.093 0.86 1.00 

65 PERMIT-STD-C152B T 152.2 95.562 -273.42 47.78 174.72 N/A 73 Std C152b T 114.67 0.82 182.64 45.66 1.27 63 -109.577 302.22 0.81 0.95 

66 PERMIT-STD-C174B T 174 96:276 -267.17 48.14 170.72 N/A 74 Std C174b T 115.53 0.83 208.8 52.2 1.45 64 -110.459 299.221 0.81 0.95 

67 PERMIT-STD-C198_23 T 198 84.588 -239.45 42.29 153.01 N/A 75 Std C198_23 T 101.51 0.73 237.6 59.4 1.55 65 -97.049 274.751 0.90 1.06 

68 PERMIT-STD-C214B T 214 82.286 -239.92 41.14 153.31 N/A 76 Std 214b T 98.74 0.71 256.8 64.2 1.78 66 -94.408 277.666 0.91 1.06 

69 PERMIT-STD-C237B T 237.4 85.216 -243.43 42.61 155.55 N/A 77 Std C237b T 102.26 0.73 284.88 71.22 1.98 67 -97.701 284.986 0.88 1.03 

70 PERMIT-STD-C256B T 256 87.459 -251.82 43.73 160.91 N/A 78 Std C256b T 104.95 0.75 307.2 76.8 2.13 68 -100.43 296.339 0.85 1.00 

71 PERMIT-STD-C200J T 200 98.109 -265.93 49.05 169.93 N/A 79 Std C200j T 117.73 0.84 240 60 1.67 69 -112.463 302.087 0.8.0 0.94 

0-40 



-i 
i -
i 
I 

! 
{ 

21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

. PROJECT .f'.hY'.'\ DOT S 5 - (oq f.\D J J - "?-8:· P4 · K--xs:b% ci.-Pe£m,r\-- - momQ.a+- -I 
PROJECT# CY1 a I Y t- DATE L./ / U.o f ID BY ~ Jf:- SHEET NO. -- OF __ _ 

(S Jwr'''\ 

I I I I I I I I I I F11s 1 

i ;-..,, P • l(_ I \ ..(;} ~ --n lo- r-. +·1 r,,., }- I' ,r,~ h·l" l .a ki ¢vri , ,-.n,, -- ,., ,., _,. +0 \ ~ ~..,..le 
m f\ ; s )· l In. i s_~" -r.'oh - I l b r ~A _c\i.. n j J iLJJ ,, -hf-o 1,,h ~ ; +1' cJ 

I I 1 I ·1 • • ! / I 1 4i,,--i--t----1----+-
---+--J-!o....,_J-"·;'._1---+-~--+--='6c..i. _1 /.--+'h-"~_,_, 1---'+-\ IH -{!.<I, ._...,o;"~\~0.l!--~¥-"'i-----H.' J. L O r,. JOrk--~1 ,-:, ,ft- ,('\ ~ ,; I a ~ 
---+--_( Q. [t-J , ,., 1 , 1, 1~ ?- I 1Acf • 'ii •· ' I 

I ~ I ,, 

I 
I 
! 
i 
I 
I 

---
I 

I 
I 

-=-- -:,c. {')(rn ~ V \LJ\f~ \~'() I \11"\,u.- "'-· ~~c I~ 

~V I I I , 

I 1 1 I 

ii), II 1'1_ Ii ··-- d_ ,..,/1'_ .. ., ,,1,,· n--1' ! I L l bJ '1 ~ '1 

l -- >"', ;µ 1
- ff I'<" I" t [j K 'BS- ;,; J t )( ~ l'..lf.c., ':/- ::'.. 3 ll.)<.t::, i~ ~ ~ ... 11b. I 

i 

""' r ...,,- ·..;:,, 1· , , i 1· I I I , 11 

I I I I I -
i 
I 

I / I 

I I 
I ! 1 I I ' I '-' I 



i 

I 
I 
l 
i 
I 
l 
i 
I 

I 

( 

! 

21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

I 
I 
I 

i ----+-+--+-+--+-+---+1-+1-+---+-+---+-+---+-+---+-+---+-+---+-+---+-+--+-+-----+-+-----+-+---+-+-
l 

i 
! 

I 
i 

I 
l 
' I 
i 

i ! 
i 

I 

I 
I 

! 

' I l 

I 
I 

I I I 
l 

i 
l 

' f I 

I I 
I i I I I 
I I 

I 

I 

I 
I 

I 
I 

I 

I 

I 
I 

I I I I I 



Beam: M1 

Shape: BR3A-4a-RevisedJ 0 at 10.73 ft 

(r Material: A36 Steel Dy in 

Length: 21.353 ft .023 at Oft 

I Joint: N2 Dz in 
J Joint: NG 0at10.73ft 
LC 54: Std C200j R 
Code Check: 0.000 (bending) -.249 at Oft Report Based On 200 Sections 

1.283 at 10.73 ft 
. Vy k 

21.567 at 10.73 ft 19.441 at 9.013 ft 

A -- k Vz k 
-8.962 at 9.013 ft -18.212 at 10.73 ft 

-274.466 at 9.013 ft 

2066.059 at 10.623 ft 

ff' 

51.294 at Oft 121.948 at 10.623 ft 

T k-ft My k-ft 
-29.415 at 10.73 ft -1.647 at 21.353 ft 

Mz k-ft 

\,r··, 
24.816 at 10.623 ft -. 007 at 21.139 ft · 

ft ksi 
.268 at 1 o. 73 ft 

fa ksi 
-.112 at 9.013 ft 

fc ksi 
.007 at 21.139 ft -24.816 at 10.623 ft 



,,----._ ,--.. 

~-( )'--------------------/ 

Member M1 , LC 54: Std C200j R 

2295 ---- - --

-
2040 --+----+-----t--------t-----+----------, 

1785--+----+-----t--------t-----+--------, 

~ 1530 ---f-----+------+--------<----

.lil:: 
:;- 1275 --+----,-------t--------t-,, 
C: E 1020 --+----,--------

~ 765 --+--------+---~ 

~ 510--+-------<f----ca N 

255 ----1---

0 

.-:-:-~ 

"· 

-255-1-----+-----l--------t-----+-----+-----1-------+---------+----,---------1 

'J 
\ 

:t 

0 2.135 4.271 6.406 8.541 10.677 12.812 

Member Location (ft) 

rn~ @.. ~. l e'l 1 ::. I 2'\ S · l::,11 k.-,r· ft .---..,_ 

14.947 17.083 19.218 

<..... 
r-' G' \), 

---.::;; ~ ,.,,., -
-::: 

Cl 

21.353 
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136.8 

121.6 

106.4 -ii: 91.2 
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~ -- 76 
C: 
Q) 60.8 E 
0 
~ 45.6 

:;-- 30.4 >, 

15.2 

0 

-15.2 
I 

0 

.,.._..-~ .... 
. ~ 

Member M1 , LC 54: Std C200j R 

2.135 4.271 6.406 8.541 10.677 12.812 

Member Location (ft) 

rn y ~ 1'"', , BC½ ' 

L...-,. 

:. -=r?- l t5q 5 k.,'p·~· 

14.947 17.083 19.218 

<... 
(,;:·· ("'> 
4". v\ 
\;\'.l'\ < 
~~-, ... .. .::.~ 

u 

21.353 
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FINAL RATING SUMMARY TABLE FOR PIER 69801J P4-3A COMPLETED BY: JDF CHECKED BY: CJM 

(LRFR method, System factor cps= 0.8S) DATE: 6-11-10 DATE: 6/25/10 

TRUCK 
MULTIPLE-TRIP SINGLE-TRIP 

COMMENTS 
RF LOCATION RF LOCATION , 

0 
HL-93 INV 0.78 Girder A N/A N/A Shear with Torsion controls in Maximum Torsion Load Case I-:r: 

VI 
<( HL-93 OP 1.01 Girder A N/A N/A Shear with Torsion controls in Maximum Torsion Load Case <( 

bO "' 
C ~-

Type 3 +SU7 1.41 Girder A N/A N/A Shear with Torsion controls in Maximum Torsion Load Case 
·- u 1.38 Girder A Shear with Torsion controls in Maximum Torsion Load Case ..... ·- Type 352-40 + SU7 N/A N/A V) ..c 
0 QJ 

c.. > Type 353 + SU7 1.37 Girder A N/A N/A Shear with Torsion controls in Maximum Torsion Load Case 

STD.A 1.02 Girder A 1.20 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

STD. B 0.85 Girder A 0.99 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

STD.C 0.78 Girder A 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

* - P411 0.90 Girder A 1.05 Girder A Shear with Torsion controls in Maximum Torsion Load Case 
u 

V) ·-
QJ ::t:: P413 0.83 Girder A 0.98 Girder A Shear with Torsion controls in Maximum Torsion Load Case u ro ·- ,_ ..c ..... C152b 0.78 Girder A 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case 
QJ ..c 
> :!:::! Cl74b 0.79 Girder A 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case :!:::! 3 
E -~ 
cii ~ C198 23 0.87 Girder A 1.03 Girder A Shear with Torsion controls in Maximum Torsion Load Case 
c.. ~ 

C214b 0.88 Girder A 1.03 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

C237b 0.85 Girder A 1.00 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

C256b 0.83 Girder A 0.97 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

C200j 0.78 Girder A 0.91 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

STD.A N/A N/A 1.20 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

-;;, STD.B N/A N/A 0.99 Girder A Shear with Torsion controls in Maximum Torsion Load Case 
QJ 

~ STD.C N/A N/A 
..c 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

QJ 
P411 N/A N/A 1.05 Girder A Shear with Torsion controls in Maximum Torsion Load Case > 

V) ,_ 

~ QJ P413 N/A N/A 0.98 Girder A· Shear with Torsion controls in Maximum Torsion Load Case u ..c ·- ..... ..c 0 
C152b N/A N/A 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case QJ 0 

~ C: C174b N/A N/A 0.92 Girder A Shear with Torsion controls in Maximum Torsion Load Case ·- ..c E ..., 
cii "j C198 23 N/A N/A 1.03 Girder A Shear with Torsion controls in Maximum Torsion Load Case 
c.. "O 

C214b Girder A Shear with Torsion controls in Maximum Torsion Load Case QJ N/A N/A 1.03 
t:'. 
0 C237b N/A N/A 1.00 Girder A Shear with Torsion controls in Maximum Torsion Load Case u 
Vl 

UJ 
C256b N/A N/A 0.97 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

C200j N/A N/A 0.91 Girder A Shear with Torsion controls in Maximum Torsion Load Case 

* Single lane of traffic controls due to multiple presence factor of 1.2. 

~ -
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Note: 

t[ Girder A[ 
Rodi i of' Ci rders shall 

correspond to radii shown on 
Froming Plan Sheet .. 

Girt:ier 

A 

B 

Dimersit:n bef'we4n .Ptanses 
lP { pn:ler I¢ pier 4, 

3,!# 
,al:,.,r ~,., 

Pier 4 Co.,.q Beam Erection Procedure; 
-pas, tlon cup bean on four 

bottom corner nuts (Ind adJusf7 

-tighten lower top corner nuts, 
-tighten remaining bottom 'nuts 

to bear uni f'ormly against the ·oottom 
flange, 

-tighten all lower top nuts to o 
minimum rif 200 foot th .. torque, 

-tighft1n and set top nuts. 
The void between the cop ond the 

column shall /Je fl/led wirh a non­
shrink grout. 'Je~ Spt!Cial Provision$. 

The anchor bolts shall be held 
in place during concreting by o /" 
steel template. 

IYPIIZ 

(; 
f535SB-35SB! 

--mlerE 

=:~~~I'()' 

Girder F 

Note: 

Radz' i of Girders shall 
correspond to rad/ I shown on 
Framing Pl an Sheet. 

~elween 7oe Flanges 
@ ¢ aitdnrad ¢ flees 

A 

./J 

E 

F 

.3' 

Sliffener 

L . Ee,: 
r-, NB. 22 Ave. W. 

IlAH 
. ,.Scafe: J,. f! O' 

= lf-uli.• 
E E D A A 

£fBe,rin9 Expansion 
·. ,._ ___ Joint t,fier 5 

236¥4 c;..,.....,._...,. 

NP!#-

Pier 5 Ct1p Bean erection Procede1re• 
-position cap Demn on shoes, 
-tighten tie down nuts, 

· -complete superstructure con­
crete on adjact:nf spans.: 

-rel11ase tie down nuts, 
-cover curv9d -surfaces of tie 

down woshers with heavv coot'lng ol' 

grt'!a~"r"ettghftm tie do1tn nuts to 0 

minimum torque of 200 foot lb-
Anchor bolts snail b• held in 

p'Je/tfon during concrt1ffng /Jg a J11 

stettl t11111plate, 
E 

F 
'P\l;.'il. ,._. 5 lCI~ V'L,..,'E 
\'l'E.RS-9~1C1°V'L.Ai'E. 

I I I I I ~ "'1""' anqles, see Dela,/ /lJ 

~r/ st,; ,...-+-- " 1 
"/7e 

°"'~ ~I 
\...; 
-i nom· A 

B 

'-

JJelgj/ iij ~ JJefoil 8 
~ Acce:s apeni"I/ 

~ Co/'171171 

:-"? u/.• t 1 "- ,---+-+--t;~---+--

~ -<b 

ii Top Flange towebweld may be gr,:,,:,✓e 
welded a.s :shou.tn Parb:Jffom Pfange 

lca;lsidet7J¥ 
ELEV A ii ON l esee j)qfui/ A) 

Sc<>e,k·= l'-0", DETAIL A 
S..w.•i"~ /!(J' 

ei·, · 
Jl 

7itl:1attr>oi>-""~'2-... 
F. 

lbfes, 
Ntll all .sfiFli:ner phfes ro 

hear on -1,;p -/hu;e aF cap r,tp;.,..,;. 
For l,f•.,S .bolf de/qi/, see ~ 

£1ehi/ C. £ 35x.z\ 
pJ• "ii'"ifl=i''""'=a;P 

~4t?x3 
--Grout {See 

. . _ Special Provisions) !~; A ~ 4 • !6'j &i"'ie'Jti"i-?"I th~uts 
i--,,/';-.w...cecc.b,-,/l!...--+--~.-"---"b~il!~-... · lifU 6inh-8 ~ 

.3l ,ff., '10.:,· illfFHliR TYPl:5 

SECTION !\-A 
.5ca1,.- ~•- r- o· 

.xale ' .t,• • I'- fJ' 

( SirdP.rE 

t. 

. TYPE C 

0'-7 , 71:>-- ~.slii,, 

/< 4J,1r far .9:xtM sik 
¥,; 
~~ 

Fla"'I{! &nd Poir,I 
DETAIL B 

;.xa/e:3"• /!O" 

;-... :··.•. ·; y- '';•:;. ·:·. 

SECTION B-1 
.sa,J,, ~•-tlcr 

e_,rtf,Pier- ;/-not" 
shown 

-re • /.,. ,tS!,oe~'-6' Zl/J" • Acressapen,"nq 
r--t--lf--< ,qp,ca ,,-la"1" and . . -<b E, f a! .;, s« i)el, 7 A> 

web to I' /2. tl~,,,-5' e on V' '" 
Mile: Mi!f al/ slifkm,rs io E ElEV ATION 1-,.., tJirdf!r 
bmr on n>p f/an,,e. of' C1:lp bemr,_ Seated•- fl O" ©- :JI' 

Oier5---I 
' 

. TYPE D 

'.: rtl.Pier .5 . 
" t . 

• ,t:bt.l!,h He.r.:,,.,,, Hcd.s 

rn,dsvrl/Jce 

rtCdum11 

S£CTION F-f 
· =isa,h, /', r- o• 

..... 
+-+ ----=~ 

Nok, 
!Jolt 911Jt1p -/1fpic<1/ 
iq, ( IJi:,l/om -fhnrles 

VIEW~ 
i:ic.u,t. i:"=-/!(J" 

Notes: 
For details of matsrfals and 

Finish not shown on shoes see Bearing 
As:,$b/g Ot1tal ls. 

For d-tttafls of girder and beam 
sect"ions not shown see Framing Plans. 

Prior to placement ol' the deck 
concr~t~ the entire area· oT flu, cup 
btun that wll l btt In contact with 
the concrete shall be covered with 
a protectlv• coutlng similar or · !3~o/ to Koppers Cu,7ipang Bltumastfc 

The d~ck slo/J shall b• harmch,.t/ 
to th,. top of the cup beam. 

No derxl food camber is re'l,uimd 

SECTION R-R 

H.N.T.B. BR. NO. 2.A 2C-2.K 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATI: ROUTES IN DUlUTH 

.,BRIDGE NO. 6'801 

.,STEEL CAP BEAM DETAILS 
. :, PIER 4 AND PIER 5 

BRIDGE 3A . ; .,,. .• ,. :11 

APP1ovEi":'i,.;oL~/ '~ U. 

SHEET N0.86 OF119SHEETS 69801 
:.:c.:.;c~ CH. 
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N. SIDE 

91-011 

8'-1 7/8" 

DIMENSION B, TYP 

3/8" It 
UNO 

36" WIDE 

It 36X3/4 

ft. 36X3/4 
PIER 4-3A UNO 

SCALE: 0 1' 

LitPIER4-3A 

1'-7 7/B'J i ,_,,~, .. I 
I 

11-011 1'-10" 

t-611 2'-611 

PIER 4-3A GEOMETRY 

SCALE: 0 2' 

1" 'hrB PLAlE, BOTH SIDES 

4k 4i4h 4g 4f 
I II I I 

I II I I 
4k 4i4h 4g 4f 

f--- it PIER 4-3A 

4j 4e 
I I 4d4c 

I 3",. I 
4j ''- 4e 

4d4c 

42" WIDE VARIES 

PIER 4-3A SECTION CUTS 

SCALE: 0 t 

4i = 3-1 4i = 7-1 
4· = 3-11 4· = 10-
4k = 3-7 3 8 4k = 6-0 

B'-2 5/8" 

8'-1 15/16" 

4a 
I 
I 

1/2 L 

I 
I 
I I 

4a 4b 

36" WIDE 

~ 

' -;.... 

BOTTOM FLANGE WIDlH 

1/2" It 

10'-3 5/8" 

It 36X3/4 

21-611 

It 36X3/4 
PIER 5-3A UNO 

SCALE: 0 1' 

5j 

1/2" It 

I HEREBY CERTIFY 1HAT THIS PLAN, SPECIFlCATION, OR REPORT WAS PREPARED BY ME 
OR UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL 
ENGINEER UNDER 1HE LAWS OF 1HE STATE OF MINNESOTA. 

NAME: _______________ uc. NO. _____ DAlE ------
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i---!t PIER 5-3A 

5'-3 1/~' 
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SCALE: 0 2' 
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5fl I I l5c I 
5e 51 5g 5h 5d Si 

PIER 5-3A SECTION CUTS 
SCALE: 0 2' 

DIMENSION C DIMENSION D 
5a = 3-9 15/16'" Sa= 24-1 3 16" 
Sb= 2-10 1/2" Sb = 28-7 1 4" 
5c = 5-1 7/B"" Sc= 18-5 5 8 
5d = 5-2 1/4 5d = 18-3 71 8" 
5e = 5-7 5/8" Se= 10-3 13/16 
5f = 5-7 3/16'" Sf = 10 -2 5/16 .. 
Sa= 5-6 9/16" 5g = 11 -9 7 /8" 
Sh= 5-3 1/4"" Sh= 16-9 7/8" 
5i = 4-10 13/16" Si= 19-7 1/8" 
Si= 4-5 11/16" Si= 6-0'" 
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Company :LHB Feb 2, 2010 
Designer :jdf 13:26 PM _ 
Job Number: 090147 Checked By: '.YJ 4 

; : ( 
5/l!ilC 

Section Proe,erties: BR3A-5a 

Number of Shapes = 4 

Total Width = 36.000 in 

Total Height = 45.938 in glL----

Center, Xo = 0.000 in 

Center, Yo = 0.000 in 

X-bar(Right) = 18.000 in 

X-bar(Left) = 18.000 in YI 
i 

Y-bar(Top) = 22.969 in ! 

Y-bar(Bot) = 22.969 in 

I 

Equivalent Properties: 
! 
i 

Area, Ax = 98.438 in"2 i 

i 
Inertia, lxx = 3.488E+004 in"4 i 

i 

Inertia, lyy = 1.617E+004 in"4 ! -------·x 
I 

Inertia, lxy = 0.000 in"4 I 

I 
Modulus, Sx(Top) = 1518.63 in"3 i 

! 
Modulus, Sx(Bot) = 1518.63 in"3 

\_: 
Modulus, Sy(Left) = 898.20 in"3 

Modulus, Sy(Right) = 898.20 in"3 

Radius, rx = 18.824 in 

Radius, ry = 12.816 in 

Plastic Modulus, Zx = 1713.74 in"3 Section Diagram 

Plastic Modulus, Zy = 1163.68 in"3 

Torsional, J = 13.740 in"4 

- Q :\09Proj\09014 7\ADM N\F200 Design\F204 Calculations\FractureCriticalPiers\09014 7RisaSectionFiles.nms Page 7 



Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-5a (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)" 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 0.750 44.438 44.438 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 22.594 -22.594 0.000 0.000 

Ax (inA2) 27.000 27.000 22.219 22.219 

lxx (inA4) 1.266 1.266 3656.39 3656.39 

lyy (inA4) 2916.00 2916.00 0.463 0.463 

Additional Properties of Shapes in Section: BR3A-5a (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 164.56 164.56 

Sy-Right (inA3) 162.00 162.00 1.852 1.852 

rx (in) 0.217 0.217 12.828 12.828 

ry (in) 10.392 10.392· 0.144 0.144 

Zx (inA3) 5.063 5.063 246.84 246.84 

Zy (inA3) 243.00 243.00 2.777 2.777 

J (inA4) 0.000E+00O 0.000E+00O 0.000E+000 0.000E+0O0 

Feb 2, 2010 
13:26 PM 
Checked By: C.31-v\ 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 8 



Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-5b 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 34.500 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 17.250 

Y-bar(Bot) = 17.250 

Equivalent Properties: 

Area, Ax = 87.000 

Inertia, lxx = 1.837E+004 

Inertia, lyy = 1.351E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 1065.20 

Modulus, Sx(Bot) = 1065.20 

. Modulus, Sy(Left) = 750.40 

Modulus, Sy(Right) = 750.40 

Radius, rx = 14.533 

Radius, ry = 12.460 

Plastic Modulus, Zx = 1183.50 

Plastic Modulus, Zy = 989.25 

Torsional, J = 12.785 

in 

in 

in 

in 

in 

in 

in 

in 

inA2 

inA4 

inA4 

inA4 

jnA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

YI 
i 
i 

Section Diagram 

Feb 2, 2010 
13:26 PM 
Checked By: 0 "'"\ 

-S:/'P/JD 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

i( 
Basic Properties of Shapes in Section: BR3A-5b (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 0.750 33.000 33.000 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 16.875 -16.875 0.000 0.000 

Ax (inA2) 27.000 27.000 16.500 16.500 

lxx (inA4) 1.266 1.266 1497.38 1497.38 

lyy (inA4) 2916.00 2916.00 0.344 0.344 

Additional Properties of Shapes in Section: BR3A-5b (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 90.750 90.750 

Sy-Right (inA3) 162.00 162.00 1.375 1.375 

rx (in) 0.217 0.217 9.526 9.526 

ry (in) 10.392 10.392 0.144 0.144 

Zx (inA3) 5.063 5.063 136.13 136.13 

Zy (inA3) 243.00 243.00 2.063 2.063 

J (inA4) 0.000E+000 0.00OE+O0O 0.0O0E+000 0.000E+000 

\ .. \._,, 

Feb 2, 2010 
13:26 PM 
Checked By: CJ!l.-\ 

-,,;f) l}/5 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 10 



Company : LHB 
Designer : jdf 
Job Number: 090147 

\ 

Section Proe,erties: BR3A-5c 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 61.875 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) hn = 30.938 

Y-bar(Bot) tQ\nO = 30.938 
\ 

Equivalent Properties: 

Area, Ax = 114.38 

Inertia, lxx = 6.878E+004 

Inertia, lyy = 1.987E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) ±.e,o = 2223.25 

Modulus, Sx(Bot) 
(. (ll(>'\? 

= 2223.25 

:· Modulus, Sy(Left) = 1104.12 

\._ "'~"Modulus, Sy(Right) = 1104.12 

Radius, rx = 24.523 

Radius, ry = 13.182 

Plastic Modulus, Zx = 2561.66 

Plastic Modulus,,Zy = 1406.72 

Torsional, J = 15.071 

in 

in 

in 

in 

in 

in 

in 

in 

in"2 

in"4 

in"4 

in"4 

in"3 

in"3 

in"3 

in"3 

in 

in 

in"3 

in"3 

in"4 

YI 
i 
! 

Section Diagram 

Feb 2, 2010 
13:26 PM 
Checked By: CY!Ai\ 
. s-/1tt1(} 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-5c (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)' 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 0.750 60.375 60.375 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 30.563 -30.563 0.000 0.000 

Ax (inA2) 27.000 27.000 30.188 30.188 

lxx (inA4) 1.266 1.266 9169.81 9169.81 

lyy (inA4) 2916.00 2916.00 0.629 0.629 

Additional Properties of Shapes in Section: BR3A-5c (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 303.76 303.76 

Sy-Right (inA3) 162.00 162.00 2.516 2.516 

rx (in) 0.217 0.217 17.429 17.429 

ry (in) 10.392 10.392 0.144 0.144 

Zx (inA3) 5.063 5.063 455.64 455.64 

Zy (inA3) 243.00 243.00 3.773 3.773 

j (inA4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: G:::50:l 

~c, 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-5d 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 62.255 

Center, Xo = 0.000 

Center, Yo = -5.587 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 36.712 

Y-bar(Bot) = 25.543 

Equivalent Properties: 

Area, Ax = 141.00 

Inertia, !xx = 8.899E+004 

Inertia, lyy = 2.270E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 2423.94 

Modulus, Sx(Bot) = 3483.84 

Modulus, Sy(Left) = 1261.28 

Modulus, Sy(Right) = 1261.28 

Radius, rx = 25.122 

Radius, ry = 12.689 

Plastic Modulus, Zx = 3198.66 

Plastic Modulus, Zy = 1644.00 

Torsional, J = 49.681 

in 

in 

in 

in 

in 

in 

in 

in 

inA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

y! 

i 

Feb 2, 2010 
13:26 PM 
Checked By: e,::sv~\ 

-;;;;:-/ H Ho 

------ · -· -----------4---·------- -------x 

Section Diagram 

i 
i 

✓ 

l.Jt ~ 1 Y I " 'i 'I o f c...C.. -;-(_j ;;J.. "/7) 2 
" f. '.'.l. " S "'-Ha p 1C 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properlies of Shapes in Section: BR3A-5d (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) · 0.750 1.500 60.000 60.000 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 30.750 -30.380 0.375 0.375 

Ax (inA2) 27.000 54.000 30.000 30.000 

lxx (inA4) 1.266 10.125 9000.00 9000.00 

lyy (inA4) 2916.00 5832.00 0.625 0.625 

Additional Properties of Shapes in Section: BR3A-5d (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 13.500 300.00 300.00 

Sy-Right (inA3) 162.00 324.00 2.500 2.500 

rx (in) 0.217 0.433 17.321 17.321 

ry (in) 10.392 10.392 0.144 0.144 

Zx (inA3) 5.063 20.250 450.00 450.00 

Zy (inA3) 243.00 486.00 3.750 3.750 

J (inA4) 0.000E+000 0.000E+000 0.000E+000 0.000E+000 

Feb 2, 2010 
· 13:26 PM 
Checked By: C ..::S-t.-£.t 

~11d1c:;, 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-5e 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 67.625 

Center, Xo = 0.000 

Center, Yo = -5.860 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 39.672 

Y-bar(Bot) = 27.953 

Equivalent Properties: 

Area, Ax = 146.38 

Inertia, lxx = 1.075E+005 

Inertia, lyy = 2.395E+004 

Inertia, lxy = -0.000 

Modulus, Sx(Top) = 2709.59 

Modulus, Sx(Bot) = 3845.61 

Modulus, Sy(Left) = 1330.73 

Modulus, Sy(Right) = 1330.73 

Radius, rx = 27.100 

Radius, ry = 12.792 

Plastic Modulus, Zx = 3584.54 

Plastic Modulus, Zy = 1725.97 

Torsional, J = 50.129 

in 

in 

in 

in 

in 

in 

in 

in 

inA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

""+ 
! 

Section Diagram 

Feb 2, 2010 
13:26 PM 
Checked By: C..,.:S\A-1 

~ .. -~l\\!(.} 

,/ 

wt~ /Yl:,.~8;n2.-:- (1 :i"/,) 12 -xL/Cfop(.,~')( 1,2. ~ S'i& p~ 
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Company : LHB Feb 2, 2010 
Designer : jdf 
Job Number: 090147 

13:26 PM . 
Checked By: WV''\ 

S"1/ dfO 

Basic Properties of Shapes in Section: BR3A-5e (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n} 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 1.500 65.375 65.375 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 33.438 -33.063 0.380 0.380 

Ax (in"2) 27.000 54.000 32.688 32.688 

lxx (in"4) 1.266 10.125 1.164E+004 1.164E+004 

lyy (in"4) 2916.00 5832.00 0.681 0.681 

Additional Properties of Shapes in Section: BR3A-5e (Local Axis, for n=1) 

Sx-Top (in"3) 3.375 13.500 356.16 356.16 

Sy-Right (in"3) 162.00 324.00 2.724 2.724 

rx (in) 0.217 0.433 18.872 18.872 

ry (in) 10.392 10.392 0.144 0.144 

Z.X (in"3) 5.063 20.250 534.24 534.24 

Zy (in"3) 243.00 486.00 4.086 4.086 

J (in"4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

/~ 
·, - _,,7-

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 16 
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Company : LHB Feb 2, 2010 
Designer :jdf 13:26 PM 
Job Number: 090147 Checked By: (;:r":", 

(J sllll!6 

Section Proe,erties: BR3A-5f 

Number of Shapes = 4 

Total Width = 36.000 in 

Total Height = 67.188 in 

Center, Xo = o.obo in 

Center, Yo = 0.000 in 

X-bar(Right) = 18.000 in 

X-bar(Left) = 18.000 in YI 

Y-bar(Top) 33.594 in 
i = ! 

Y-bar(Bot) = 33.594 in 

Equivalent Properties: 

Area, Ax = 119.69 in"2 

Inertia, lxx = 8.321E+004 in"4 

Inertia, lyy = 2.111E+004 inl\4 
. - ·-·-·x 

Inertia, lxy = 0.000 in"4 

Modulus, Sx(Top) 4--t'f\S\Ji~ = 2476.95 in"3 

Modulus, Sx(Bot) {'Q\""? = 2476.95 in"3 

Modulus, Sy(Left) = 1172.77 in"3 

Modulus, Sy(Right) = 1172.77 in"3 

Radius, rx = 26.367 in 

Radius, ry = 13.281 in 

Plastic Modulus, ZX = 2872.53 in"3 Section Diagram 

Plastic Modulus, Zy = 1487.73 in"3 

Torsional, J = 15.514 in"4 

. z. 
1(1 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 17 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-5f (Local Axis, for n=1 J 
Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 · 0.500 

Height (in) 0.750 0.750 65.688 65.688 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 33.219 -33.219 0.000 0.000 

Ax (inA2) 27.000 27.000 32.844 32.844 

lxx (inA4) 1.266 1.266 1.181E+004 1.181E+004 

lyy (inA4) 2916.00 2916.00 0.684 0.684 

Additional Properti7s of Shapes in Section: BR3A-5f (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 3.375 359.57 359.57 

Sy-Right (inA3) 162.00 162.00 2.737 2.737 

rx (in) 0.217 0.217 18.962 18.962 

ry (in) 10.392 10.392 0.144 0.144 

Zx (inA3) 5.063 5.063 539.36 539.36 

Zy (inA3) 243.00 243.00 4.105 4.105 

J (inA4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 2, 2010 
13:26 PM 
Checked By: c:5fi'\... 

<:"" h tl1 o 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\090147RisaSectionFiles.nms Page 18 



Company : LHB Feb 4, 2010 
Designer :jdf 12:56 PM 

QIV Job Number: 090147 Checked By: __ \ 

C --s-f/.1.tlO 
... 

Section Proe.erties: BR3A-5g 

Number of Shapes = 4 

Total Width = 36.000 in 

Total Height = 66.563 in 

Center, Xo = -0.000 in 

Center, Yo = -6.441 in 

X-bar(Right) = 18.000 in 

X-bar(Left) = 18.000 in v. 
3l.!W 

Y-bar(Top) .\-e.Y\. 39.085 in 
18.DID 18,000 = 

Y-bar(Bot) [..,o;..., p = 27.478 in 

Equivalent Properties: 11 
Area, Ax .. = 145.31 in/\2 

Inertia, lxx = 1.037E+005 in/\4 
!l!I 

Inertia, lyy 2.371E+004 in/\4 18! = ! -- -· -----·-·--- ·-----it 
Inertia, lxy = -0.024 inA4 

Modulus, Sx(Top) .\--e.-c-. 2652.65 in/\3 

I Modulus, Sx(Bot) Wl'V\\2 = 3773.13 in/\3 

( Modulus, Sy(Left) = 1317.01 inA3 
_t ' Modulus, Sy(Right) = 1317.00 in/\3 

Radius, rx = 26.711 in 

Radius, ry = 12.773 in 

Plastic Modulus, Zx. = 3507.41 in/\3 Section Diagram 

Plastic Modulus, Zy = 1709.77 in/\3 

Torsional, J = 50.040 in/\4 

Q:\09P roj\09014 7\AD M N\F200 Design \F204 Calculations\F ractureC ritical Piers\09014 7RisaSection Files. nms Page 41 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properlies of Shapes in Section: BR3A-5g (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 1.500 64.313 64.313 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 32.269 -33.169 -0.250 -0.250 

Ax (inA2) 27.000 54.000 32.157 32.156 

lxx (inA4) 1.266 10.125 1.108E+004 1.108E+004 

lyy (inA4) 2916.00 5832.00 0.670 0.670 

Additional Properties of Shapes in Section: BR3A-5g (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 13.500 344.68 344.67 

Sy-Right (inA3) 162.00 324.00 2.680 2.680 

rx (in) 0.217 0.433 18.566 18.565 

ry (in) 10.392 10.392 0.144 . 0.144 

Zx (inA3) 5.063 20.250 517.02 517.01 

Zy (inA3) 243.00 486.00 4.020 4.020 

J (inA4) 1.#IOE+000 0.000E+000 O.000E+000 0.000E+000 

Feb 4, 2010 
12:56 PM 
Checked By: C3V\ 

-d1d1~ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-5h 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 63.250 

Center, Xo = 0.000 

Center, Yo = -6.013 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 37.263 

Y-bar(Bot) = 25.987 

Equivalent Properties: 

Area, Ax = 142.00 

Inertia, lxx = 9.226E+004 

Inertia, lyy = 2.294E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 2476.02 

Modulus, Sx(Bot) = 3550.44 

Modulus, Sy(Left) = 1274.20 

Modulus, Sy(Right) = 1274.20 

Radius, rx = 25.490 

Radius, ry = 12.709 

Plastic Modulus, Z:x = 3269.13 

Plastic Modulus, Zy = 1659.25 

Torsional, J = 49.764 

in 

in 

in 

in 

in 

in 

in 

in 

in"2 

in"4 

in"4 

in"4 

in"3 

in"3 

in"3 

in"3 

in 

in 

in"3 

in"3 

in"4 

v. ,soo 

,a.cm 

Section Diagram 

18.000 

Feb 4, 2010 
12:56 PM 
Checked By: (_.--Ji vvf 

~It 1 \t<~ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-5h (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)' 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 1.500 61.000 61.000 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 30.875 -31.250 0.000 0.000 

Ax (inA2) 27.000 54.000 30.500 30.500 

lxx (inA4) 1.266 10.125 9457.54 9457.54 

lyy (inA4) 2916.00 5832.00 0.635 0.635 

Additional Properties of Shapes in Section: BR3A-5h (Local Axis, for n=1) 

Sx-Top (inA3) 3.375 13.500 310.08 310.08 

Sy-Right (inA3) 162.00 324.00 2.542 2.542 

rx (in) 0.217 0.433 17.609 17.609 

ry (in) 10.392 10.392 0.144 0.144 

Zx (inA3) 5.063 20.250 465.13 465.13 

Zy (inA3) 243.00 486.00 3.813 3.813 

J (jnA4) O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO O.OOOE+OOO 

Feb 4, 2010 
12:56 PM 
Checked By:(;:rvt'\ 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-5i 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 58.813 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 29.406 

Y-bar(Bot) = 29.406 

Equivalent Properties: 

Area, Ax = 111.31 

Inertia, lxx = 6.120E+004 

Inertia, lyy = 1.916E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 2081.27 

Modulus, Sx(Bot) = 2081.27 

Modulus, Sy(Left) = 1064.55 

Modulus, Sy(Right) = 1064.55 

Radius, rx = 23.448 

Radius, ry = 13.120 

Plastic Modulus, ZX = 2388.87 

Plastic Modulus, Zy = 1360.02 

Torsional, J = 14.815 

in 

in 

in 

in 

in 

in 

in 

in 

jnA2 

inA4 

inA4 

inA4 

inA3 

inA3 

inA3 

inA3 

in 

in 

inA3 

inA3 

inA4 

Section Diagram 

v. 
"· 

I 

·---·--·-·-· i ·-·-·-·-·-·-· 
I 

Feb 10, 2010 
13:27 PM 
Checked By: Llc,1,j 

s-11\\10 

X 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-5i (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Leff Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.500 0.500 

Height (in) 0.750 0.750 57.313 57.313 

Xo (in) 0.000 0.000 -15.250 15.250 

Yo (in) 29.031 -29.031 0.000 0.000 

Ax (in/\2) 27.000 27.000 28.656 28.656 

lxx (in/\4) 1.266 1.266 7843.99 7843.99 

lyy (in/\4) 2916.00 2916.00 0.597 0.597 

Additional Properties of Shapes in Section: BR3A-5i (Local Axis, for n=1) 

Sx-Top (in/\3) 3.375 3.375 273.73 273.73 

Sy-Right (in/\3) 162.00 162.00 2.388 2.388 

rx (in) 0.217 0.217 16.545 16.545 

ry (in) 10.392 10.392 0.144 0.144 

Zx (in/\3) 5.063 5.063 410.59 410.59 

Zy (in/\3) 243.00 243.00 3.582 3.582 

J (in/\4) 5.024 5.024 2.384 2.384 

Feb 10, 2010 
13:27 PM 
Checked By: G:3 ~ 

'"s'·i idt ~ 
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Company : LHB Jan 22, 2010 
Designer : jdf 16:56 PM 
Job Number: 090147 Checked By: C .!V'_"\ 

~lltltO 

Section Proe,erties: P5-3A-Pier 

Number of Shapes = 3 

Total Width = 96.000 in 

Total Height = 48.000 in 

Center, Xo = -8.000 in 

Center, Yo = 1.230 in 

X-bar(Riyht) = 48.000 in 

X-bar(Left) = 48.000 in 

Y-bar(Top) = 24.000 in 

Y-bar(Bot) = 24.000 in 

Equivalent Properties: 

Area, Ax = 4104.38 inA2 

Inertia, lxx = 7.003E+OOq inA4 

Inertia, lyy = 2.615E+006 inA4 lC 

Inertia, lxy = 0.069 inA4 

Modulus, Sx(Top) = 2.918E+004 inA3 

Modulus, Sx(Bot) = 2.918E+004 inA3 

( Modulus, Sy(Left) = 5.449E+004 inA3 
; \___ 

-· Modulus, Sy(Right) = 5.449E+004 inA3 

Radius, rx = 13.062 in 

Radius, ry = 25.243 in 

Plastic Modulus, ZX = 4.592E+004 inA3 Section Diagram 

Plastic Modulus, Zy -. 8.913E+004 inA3 

Torsional, J = 9.435E+005 jnA4 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: P5-3A-Pier (Local Axis, for n=1) 

Sh.No. 1 2 3 

Shape Rectangular Semi Circle Semi Circle 

Ratio(n)' 0.103 0.103 0.103 

. Width (in) 48.000 24.000 24.000 

Height (in) 48.000 48.000 48.000 

Xo (in) -8.000 -42.160 26.160 

Yo (in) 1.230 1.230 1.230 

Ax (in"2) 2304.00 900.19 900.19 

lxx (in"4) 4.424E+005 3.605E+004 3.605E+004 

lyy (in"4) 4.424E+005 1.290E+005 1.290E+005 

Additional Properties of Shapes in Section: P5-3A-Pier (Local Axis, for n=1) 

Sx-Top (in"3) 1.843E+004 2604.60 2604.60 

Sy-Right (in"3) 1.843E+004 5373.80 5373.80 

rx (in) 13.856 6.328 6.328 

ry (in) 13.856 11.970 11.970 

Zx (in"3) 2.765E+004 4850.54 4850.54 

Zy (in"3) 2.765E+004 9134.42 9134.42 

J (in"4) 7.478E+005 9.784E+004 9.784E+004 

Jan 22, 2010 
16:56 PM 
Checked By: (.,'.J H-'\ 

----:sm I i o 
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Company :LHB Jan 22, 2010 
Designer : jdf 16:56 PM 
Job Number: 090147 Checked By: e_::5«tf 

·:r- I 1i t1(,};: 

Section Proe,erties: P6-3A-Pier 

Number of Shapes = 2 

Total Width = 96.000 in 

Total Height = 48.000 in 

Center, Xo = 0.759 in 

Center, Yo = -0.759 in 

X-bar(Right) = 48.000 in 

X-bar(Left) = 48.000 in 

Y-bar(Top) = 24.000 in 

Y-bar(Bot) = 24.000 in 

Equivalent Properties: 

Area, Ax = 3619.11 in"2 

Inertia, lxx = 5.212E+005 in"4 =-:121:- i K.iM-

Inertia, lyy 2.606E+006 in"4 ~ r....,y; ----x 
= 

Inertia, lxy = 0.016 in"4 

Modulus, Sx(Top) = 2.171E+004 in"3 

Modulus, Sx(Bot) = 2.171E+004 in"3 

Modulus, Sy(Left) = 5.429E+004 in"3 

Modulus, Sy(Right) = 5.429E+004 in"3 

Radius, rx = 12.000 in 

Radius, ry = 26.833 in 

Plastic Modulus, Z:x. = 3.645E+004 in"3 Section Diagram 

Plastic Modulus, Zy = 8.628E+004 in"3 

Torsional, J = 1.042E+006 in"4 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: P6-3A-Pier (Local Axis, for n=1) 

Sh.No. 1 2 

Shape Circular Circular 

Ratio(n)" 0.103 0.103 

Width (in) 48.000 48.000 

Height (in) 48.000 48.000 

Xo (in) -23.241 24.759 

Yo (in) -0.759 -0.759 

Ax (inA2) 1809.56 1809.56 

lxx (inA4) 2.606E+005 2.606E+005 

lyy (inA4) 2.606E+005 2.606E+005 

Additional Properties of Shapes in Section: P6-3A-Pier (Local Axis, for n=1) 

Sx-Top (inA31.086E+0041.086E+004 

Sy-Right (inA1 .086E+0041.086E+004 

rx (in) 12.000 12.000 

ry (in) 12.000 12.000 

Zx (inA3) 1.823E+0041.823E+004 

Zy (inA3) 1.823E+0041.823E+004 

J (inA4) 5.212E+0055.212E+005 

Jan 22, 2010 
16:56 PM 
Checked By: (:SIA// 

S/1//ia 
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Company 
Designer 
Job Number 

Global 

: LHB 
: jdf 
: 090147 

Dis la Sections for Member Cales 
Max lhtetnaLSectiohsforMemberCalcs. 
Include Shear Deformation 

P-Delta Anal sis Tolerance 
Vertical Axis . · 

Hot Rolled Steel Code 
Cold.Formed SteelCode 
Wood Code 
Wood Temperature 
Concrete Code 
Masontv Code . 

Bridge 69801 3A Pier 5 With Girder D 

20 

y 

AISC : LRFD 13th 
.. , AISI 0tASD . ·· 

• . 

NDS 2005: ASD 
· · .< 100F : .. 

ACI 2005 
. MSJC 05/IBC·06 ASD 

4 

Apr19,2010 
2:03 PM 
Checked By:.;;0 t,-"'\ 

. \_..,}::ie f verbur 
Footiri h6re · 
Footin 
Footin 
Footin 
Mifiirn 
Maxi 
Footin 
Footin 

Pedestal Ti.es 

General Material Properties 
Label E ksi 

1 A36 Steel 29000 

Hot Rolled Steel Properties 
Label E ksi 

1 A36 29000 

Hot Rolled Steel Section Sets 
· \, ... > Label Sha e 

1 Slab W8X40 

G ksi 
11154 

G ksi Nu Therm \1E5 F Densi k/ft"3 
11154 .3 .65 .49 

Nu Therm \1E5 F Densi k/ft"3 Yield ksi 
.3 .65 .49 

Material Desi Rules A in2 I in4 
A36 T ical 11. 7 49.1 

lzz in4 
146 

36 

J ·n4 
1.12 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 5 With Girder D 

Member Primary Data 
Label I Joint J Joint KJoint Rotate(dea) Section/Shaoe Tvoe Desinn List 

1 M1 N2 NS BR3A-5a Beam None 
2 M4 ,, N11' N12'· ·.Slab· . 'Beam ·· .. ·None. 
3 M5 N12 N13 Slab Beam None 
4, ·•· M6 · •• N1-3> •··. >N15 .Slab•·. B'eam Nohe· 
5 M7 N15 N17 Slab Beam None 
6 . M8 · 

,, 

· N17 . N18 Slab Beam None·· 
7 M9 N18 N19 Slab Beam None 

Member Advanced Data 
Label I Release J Release I Offsetrinl J Offsetfinl T/C Onlv Phvsical 

1 M1 Yes 
2 '' M4 .... Yes· 

.. 
'• 

3 M5 BenPIN Yes 
4 M6 BenPIN ·. < i3enP1N···· · .. ·_: . · Yes.: 
5 M7 BenPIN BenPIN Yes 
6 M8 -BenPIN '. ·'• : .. :Yes 
7 M9 Yes 

Joint Coordinates and Temperatures 

Apr19,2010 
2:03 PM 
Checked By: C:Jv-'\ 

Material Desian Rules 
A36 Steel Default 
0:A36 Tvoical 

A36 Tvnical 
'A36 ·.·· · Tvbical · 

A36 Tvoical 
A36 . Tvnical 
A36 Tvoical 

TOM Inactive 
Yes 
Yes 
Yes 

··Yes '' .· 

Yes 
·Yes·· 

Yes 

Label X fftl Y fftl Z fftl Temo fFl Detac~ From Dian ... 
1 N2 1.75 1.902 O O 

7 NS 30.39 .298 0 0 

9 N12 1.75 5.902 O O 

11 N15 16.05 5.1 0 0 

13 N18 30.39 4.298 O 0 

Joint Boundary Conditions 
Joint Label X fk/inl Yfk/inl Z fk/inl X Rot.rk-ft/radl Y Rot.fk-ft/radl Z Rot.rk-ft/radl Footina 

1 N4 Reaction Reaction Reaction Reaction 
2 hJ6 · .. ··Reaction Reactioh Reaction· . Reaction 
3 N12 SlaveN2 SlaveN2 SlaveN2 SlaveN2 
4 N13 s1aveN3 

', 

s1aveN3·-· · s1aveN3 s1aveN3 
5 N17 SlaveN7 SlaveN7 SlaveN7 SlaveN7 
6 N18 , siavetiJs SlaveN/3 staveNa · .. SlaveN8• ·. 
7 N15 SlaveN5 SlaveN5 SlaveN5 SlaveN5 

Joint Loads and Enforced Displacements (BLC 7 : Centrifiqua/ Force) 
Joint Label L D M Direction Maanitudef/k k-ft) /in rad) /k*sA2/ft ... 

•. ~ -. -'-J,.....+-----,-------:-.. -'-'~c=~---,---~-+ .. -..... -,--,-.,,-.. , .. -,--,.,..,=,.~,.._ .. '' .. ,....,·· -.::--e--'· .. -. -+ .. --,-,-... - .• -:-':,~,-----.--..,.--,----,-+_---: ... -----\ -=:,-, --,-....-_ ·.....,....,.=~=:~;,:..:., .~:...., .. -. ---,~.-,-,---1 

3 N2 L X -6.1 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 5 With Girder D 

Apr 19, 2010 
2:03 PM 
Checked By:<:St'\ 

,Joint Loads and Enforced Displacements (BLC 7: Centrifigual Force) (Continued) 
Joint Label L D M Direction Marinitudef/k k-ft\. /in rad) /k*s"2/ft. .. 

5 N5 L X -6.1 
6 N7 

. 
L X -6.1 

7 NS L X -6.1 

Joint Loads and Enforced Displacements (BLC 8 : Noncomp Dead) 
Joint Label L D M Direction Maanitudef!k k-ft\ /in rad) /k*s"2/ft... 

1 N2 L y -80.33 
2 N3 L .Y -97.05 
3 N5 L y 10.74 
4 N7 L y .. -93.64 
5 NS L y -71.74 

Joint Loads and Enforced Displacements (BLC 9 : Superimposed Dead) 
Joint Label LO M Direction Maanitudef/k k-ft). /in rad) /k*s"2/ft ... 

1 N2 L y -22.19 
2 N3 . L Y· -26.5 
3 N5 L y .16 
4 N7 L · .. · y -26.09 . 

.. 
.. . 

5 NS L y -20.58 

Joint Loads and Enforced Displacements (BLC 10: MDX Bracing Weight) 
Joint Label LDM Direction Maanitudef!k k-fl\ !in rad) /k*s"2/ft... 

1 N2 L y 1.48 
2 N3 

.- .... . . · ... ··. L . y 2,76 . .. 
·•· • .. • 

3 N5 L y 2.57 
.4 

... N7 
··. •···.••L ·y· 2,75 ·. .· ' 

.. 

5 NS L y 1.47 

Member Point Loads (BLC 2 : Lanes Seperate) 
Member Label Direction Maanitudefk k-ftl Locationfft % l 

1 M4 y -2.6 0 
2. 

. 

·M4.· 
· . y .. ~5:19 . 1 .· .. 

3 MS y -5.19 .25 
4 

· ... 
M5 ·.' .. y -:5.19 .1.25 ·. . 

5 M5 y -5.19 2.25 
6 

···. ·.··M5. y .:.5.19 
.. · .. 

3.25 . 
· .. 

7 M5 y -5.19 4.25 
8 M5 

.. y -5.19 .. 5.25 . · .. 

9 M5 y -5.19 6.25 
10 MS y :.5,19 · . 725. 

.· 
. 

11 M5 y -2.6 8.25 
12 MS 

. ' y ;.2.6 .8 . 

13 MS y -5.19 1.8 
14 MS 

.. y -5.19 2.8 
15 MS y -5.19 3.8 
16 M8 y -5:19 

.·. 

4.8 . · .. ·· . 

17 MS y -5.19 5.8 
18 MS 

•. . y ·. -5.19 
.... 

6.8 
19 MS y -5.19 7.8 
20 MS ··.·. y : -5.19 ..• 8.8 
21 M9 y -5.19 .75 
22 M9 y -2.6' 

. 

1.75 
. 

· .. . -._: ·. J .·· ·. 

Member Point Loads (BLC 3 : Lanes Together R) 
P9iBBlier kaiol '2irootiiB P4aisit' 1de[k k 1:B laocatiearR 011 
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Apr 19, 2010 
2:03 PM 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 5 With Girder D Checked By:C-:::S-V--\ 

Member Point Loads (BLC 3 : Lanes Together R) (Continued) 
Member Label Direction Maanituderk k-ftl Locationfft %1 

1 M5 y -2.6 8.39 
2 . · M6, ,. . ' y : -5.19 . .39 .. ' 
3 M6 y -5.19 1.39 
4 · MS· •. ···y_-· -5.19 · 

.. .·, . . 
2.39 . . ·. '• 

5 M6 y -5.19 3.39 
6 ·. M6 .Y ' .· -5.19 4.39 
7 M7 y -5.19 :09 
8 MT y -5,19 1.09 ·. 
9 M7 y -5.19 2.09 
10 M7 .• y -5,19 3.09 
11 M7 y -2.6 4.09 
12 MS y -2:6 .8 
13 MS y -5.19 1.8 

·14 MS y - -5.19 2;8 
15 MS y -5.19 3,8 
16 MB>·· :- y -5; 19 < 4.8 ... .· 

17 MS y -5.19 5.8 
18 M8 ,. y · -5.19 6.8•· 
19 MS y -5.19 7.8 
20 · . .. Ma:: ' y -5~19 ···.·. •: ... 8.8 
21 M9 y -5.19 .75 
22 M9 y .. .:.2.6 1.75 

Member Point Loads (BLC 4 : Trucks Seperate) 
Member Label · Direction Maanitudefk k-ftl Locationrtt %1 

.... ~:---'-;~_ +---_---._ •. -.. ·,,-· - .• _---,_. """'-.-~=~..,.,:-... -,-.. --,--_-. _-,-,-::--.,t----:-.-,-,:-.-,-_.~ .... _- ·-.-. :·-· -~+-,---._-_----.,....=~.~=~:=~=~._-,...,•. -, --,---+:-..,..,----,-,-~,-_ ~st=J~s-:c----1 
3 M8 Y -35.65 2.8 

Member Point Loads (BLC 5 : Trucks Together R) 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

M6 y -35.65 

MS y -35.65 2.8 
8.8 

Member Point Loads (BLC 6 : Trucks Together L) 
Member Label Direction Maanitudefk k-ftl Locationrtt %1 

1 M5 y -35.65 .25 
2· .. -•·Ms· ·y .. 

-35.65 · 6.25 .. · . 

3 M6 y -35.65 1.25 
4 

.. Mt: 
•. 

t( -35.65 
.. 

1.95 .· 

Member Point Loads (BLC 11 : Lanes Together L) 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

1 M4 Y -2.6 0 
2 . M4 · · Y -5.19 . . · . 1 
3 M5 Y -5.19 .25 

5 M5 Y -5.19 2.25 

9 M5 Y -5.19 6.25 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 5 With Girder D 

Member Point Loads (BLC 11: Lanes Together L) (Continued) 
Member Label Direction Mannitudefk k-ftl 

11 MS y -2.6 
12 M6. .•. y .· -2.6·· 
13 M6 y -5.19 
14 .M6·· ... y· .. :..s:19:: 
15 M6 y -5.19 
16 M7' 

, .. · y . -5.19 > .·. · .. 

17 M7 y -5.19 
·18 M7 Y. -5.19 

19 M7 y -5.19 
20 M7 .y· -5.19 
21 M8 y -5.19 
22 M8 y .· -2.6. 

Member Point Loads (BLC 13 : 1 Lane R) 
Member Label Direction Mannitudefk k-ftl 

1 M8 y -2.6 
2 'M8 ' 

y -5.19 
3 M8 y -5.19 
4 Ma , y ~s:19 .. 
5 M8 y -5.19 
6· .. MS y ... ·~1r19>· • 
7 M8 y -5.19 
8 _.· .. ·.Mac : y ,: .· ··;--5.19' , 
9· MS y -5.19 

.10 M9 
. ··. y,, .. •.· -5:19 ' , .. ·. 

. 11 M9 y -2.6 

Apr19,2010 
2:03 PM . 
Checked By:~_,,,\ 

Locationfft %1 
8.25 
1.75 
2.75 
3.75 
4.75 . As.· 
1.45 
2.45 
3.45 
4.45 
.16 
1.16 

Locationfft %1 
.8 

1.8 
2.8 .. 
3.8 
4.8 . 
5.8 " 

6.8 .· ,-.·-. .. .. 
7.8' 
8.8 
•.75 
1.75 ,· 

·~;, 

Member Point Loads (BLC 14 : 1 Lane L) 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

1 y -2.6 0 
2 y 
3 MS .25 
4 , MS' 1.25 
5 MS y -5.19 
6 
7 MS y -5.19 4.25. 
8 .·5.25 
9 MS y 6.25 .. . 7.25 
11 MS y -2.6 8.25 

Member Point Loads (BLC 15 : 1 Truck R) 
Member Label Direction Ma nitude k k-ft Location ft% 

1 M8 y -35.65 2.8 
2 M8 y. 8.8 

Member Point Loads (BLC 16: 1 Truck L) 
Member Label Direction Ma nitude k k-ft Location ft % 

1 MS y -35.65 .25 
2· MS: . y, ~35.65 •. 6.25 

(\... _.Member Distributed Loads (BLC 1: Pier Cap Weight) 
~~ ember Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% End Location ft% 

1 M1 Y -.355 -.489 0 10.3 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 5 With Girder D 

Apr 19, 2010 
2:03 PM 
Checked By: G,.,J1,t.-\, 

( 

11 \ Member Distributed Loads (BLC 1 : Pier Cap Weight) (Continued) 
Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% End Location ft % 

2 •. -'.598 . .:..576 .• ' . 10.3 
3 M1 y -.467 -.355 18.4 100 

Member Distributed Loads (BLC 12 :·Braking Force) 
Member Label Direction Start Mannitudefk/ft d .. Enrl Mannitudefk/ft d ... Start Locationrft %1 End Locationrft %1 

1 M4 z .731 .731 0 0 
2 Ms z · .. 731 .731 0 0 
3 M6 z .731 .731 0 0 
4 M7 z · .. 731 ·.731 · 0 0 
5 MS z .731 .731 0 0 
6 ··M9 z .731 .731 0 0 

Basic Load Cases 
BLC Descrintion Catenon1 X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area /Me ... Surface/ ... 

1 Pier Cao Weiaht DL 3 
-· 2 · Laries'Seoerate .-· · ·. LL · 22 
3 Lanes Toaether R LL 22 

5 Trucks ToaetherR LL 4 
.. 6. TtlicksTodether L LL · ·. 
7 Centrifiaual Force LL 7 

9 Superimposed Dead DL 
i . . ' 

: ~) ~; •. L~nrtki!d0;$[i·l- .. t~. ·· .. 22 

13 1 Lane R LL 11 : .. 
11 ... 

15 1 Truck R LL 

Load Combinations 
Descriotion Sol...PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

1 Loads Seoerate 2 1 4 1.33 7 1 12 1 
·2 •· Loads roaethefL-·. .,. 1'1 ' 1 6 f33. 7 · 1·-. 12 :1 ' 

:· 

3 Loads Toaether R 3 1 5. 1.33 7 1 12 1 
::4 .. ·. · AliDead't.cfadsi·- . . DL :1 ., . '·." 

5 One Lane R Yes 13 1.2 15 1.596 7 .6 12 .6 
6 ···oneLariel. Yes 14 f2· 16 1.596 7 .6 12 ;6 ' 
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,------ -----.. ~~ 

~ r 
lix r -----

M4 
•N11 •N12 M5 

~f3 
M6 

~ 
M7 

0-8-- - - - - 0- -S- -0-

Loads: BLC 1, Pier Cap Weight 

LHB ~ljdf 
~ i-=-0-9-01_4_7 _______ ---i 

Bridge 69801 3A Pier 5 With Girder D 

~17 MB 
M9 

~18 •N19 

-0:i) 

o:::tr::.,_~. 

if1 C'' 
.,.....!,.. l.,J 
.,,. <t 

.. --ft""' ~: ---C) 

Jan 19, 2010 at 3:11 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



.c--r .~-..,, 

( 
---------,. 

fu_x 

• 

-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

I I I I I I I I 
-2.6k 

-2.6k 
-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

-2.6k 

M6 
13 

10 
M7 

~2 ------- T 
} fir 0N5 m Mf ~ 

0-e- - - - - -e--e--e-4- --=--=--~~-ea 

Loads: BL~ 2, Lanes Seperate 

LHB 

~,jdf ~ 090147 I 
Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:11 PM 

090147 _3A_P5_Pier_WGirderD.r3d 

V') ~­
- 0 -~.:;:. > ___.,.. __ .,,, .. 

0 



/'. --~ .... 
\ 

tlx 

-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

I I I I I I I I I 
-2.6k 

-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

M4 
N11 -N12 M5 

19 

~2 ---- 1 m M1 ~ · 

G-8------e-~%-7--&-------==®-e0 

'--
Vi 0 . ....:... u 

;:; 
.,.,-- ....,,,,. 

\.; 

Loads: BLC 3, Lanes Together R 

LHB 

X:) ljdf 
;;;; . 090147 I 

Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:11 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



A) 

Iix 

-35.65k 

M4 
N1T t 

~2 

M5 

-35.65k 

i 
M6 

'f<l13 
8 ~15 

' 

-35.65k 

I 
-35.65k 

Ml t MB o"f;l17 • M9 

1ffa .N19 

]fl "N5 -~~----
•N3 I~~ M1 ~ 

0-8-- - - - - 0- -8- -0- tr-.----==®-EX!) 

Loads: BLC 4, Trucks Seperate 

LHB 

jdf Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:11 PM 

U) ?,:__ 
y 

:.--:::· 3 
0 

l 

~ I 090147 090147_3A_P5_Pier_WGirderD.r3d 



,.,--.... ---- .-...... ~r----------r .~,_, -
fix 

-35.65k 

M4 
~ -N12 M5 Ma. 

-N13 
Nf5 

-35.65k 
-35.65k 

M7 • • N17 
MB 

-35.65k 

• M9 
N18 19 

9N:z . 9N9Ns"3 --,1~1~t---~~~5 -+-~ ~r----- .. 
0-e- - - - - -e--s--0-=e= ¾-- - - -~ E:0 

!!.1 <:_ 

-·-· G c;;::-:J 
0 

Loads: BLC 5, Trucks Together R 

LHB ~,jdf 
~ 090147 I 

Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:12 PM 
090147 _3A_P5_Pier_WGirderD.r3d 

~ 



tix 

-35.65k 
-35.65k 

-35.65k 
-35.65k 

~ I I 
M4 i, M5 • M6 .Ml 

MB 

"N11 

,13 
0 "/1115 

0 "/1117 M9 
N18 •N19 

'N2 ·--- I 
9N3 I _fJ4 ~5 -+Im---

0-8-- - - - - -8- -e- -0- ~-%~E 7-=----_ ----=--=-(9-- EG) 

---U\ 0~~ 
-:: Vi 
'~~-- 3 

.. {) 

Loads: BLC 6, Trucks Together L 

LHB 

~1jdf 
~090147 -- I 

Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:12 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



lix 

M4 MS 
9iiJ11 'N12 8 '1<i13 M6 

-9.25k 8'1<i1 o 
M7 

-3.43k 

G-8- - - - - - -8- -e- -0-

Loads: BLC 7, Centrifigual Force 

\ "df 
AILHB 
~ ~90147 : 

Bridge 69801 3A Pier 5 With Girder D 

9"/iiw 

~, 

MB 
M9 

•N18 ~19 

Ui ~ . 0 -~ u 
:;::. ~ --··· v 

Jan 19, 2010 at 3:12 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



tlx 

"N11 ~12 

-80.33k 

2 

~13 

-97.05k 

3 I 

~15 
~17 

-93.64k 

0-e- - - - -~ -e 5 ~ 
7'!k~-

Loads: BLC 8, Noncomp Dead 

LHB 

~ 1 jdf 
~ 090147 

Bridge 69801 3A Pier 5 With Girder D 

\Jj 

---...,, 

•N18 i'J19 

-71.74k 

G8 

Feb 3, 2010 at 9:46 AM 

090147 _3A_P5_Pier_WGirderD.r3d 

Ul I 
........ ~..,,,,. / ~ 

.-.... '-f 
., ~-::~ ,;) . 

f) 



tix 

~11 ~12 

-22.19k 

,13 

-26.5k 

2 Y I 
I 

G-8- - - - - -G- -8-

Loads: BLC 9, Superimposed Dead 

LHB 

~15 

~~ -e-

,rr 
-26.09k 

~ ljdf , i--0-9-0-14_7 ________ __J 
Bridge 69801 3A Pier 5 With Girder D 

~ 

- .. 

•N18 --.N19 

-20.58k 

Feb 3, 201 0 at 9:46 AM 

090147 _3A_P5_Pier_WGirderD.r3d 

ifl 
__ , 
..,,.,.,. 

(1 



,,,--.. ..--... 

(. ( 
~.,_ ----------

tlx 

ffi -N1Z 

-iq1a-
·mo 

·NH 

·mo N19 

r I $-r I jN~ 4==-,-I t..!I 1 __ · __ 

1.48k 1Na f 
0-8------ -e- -e-_ ----~--Ef}-80 

2.7Sk 2.57k 1.47k 
2.75k 

Loads: BLC 10, MDX Bracing Weight 

LHB 

Bridge 69801 3A Pier 5 With Girder D Feb 25, 201 0 at 2:26 PM 

--~ 
~ 

"< ..... 
1/·'I ("' 

f F 
--- t4! 
.:::: ;;;; 
·-- ✓ 
O' 

~ ljdf ~ 090147 I 090147 _3A_P5_Pier_WGirderD.r3d 



_,,. .. -.. 

tlx 

-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

I I I I I I I I I 
-2.6k 

-2.6k 

-5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k.5.19k 

I I I I I I I I I 
-2.6k 

MB 
M9 

N18 

\ 
I 

19 

~ Mf ~ "Ns 

0-8- - - - - -0--8--0-=G=- - - - - ~-EB 
°N2 1 

.i;;~~ .• 

i/) f· 
. .,,__'"': (""j 

~t~ 3 
·-· 0 

Loads: BLC 11, Lanes Together L 

LHB 

~1jdf ~ 090147 I 
Bridge 69801 3A Pier 5 With Girder D Jan 19, 2010 at 3:12 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



~ 
~ 
.~ 

r , ----.. 

r \ 

tlx 
•., 
r -~ 

"' 

.731k/ft .731k/ft 
"iilH "KM ·• . . ' • 1 f I t I f t I p S t 5EJ~31k/ft 

I 1~ I I I . , "3~31k/ft 
, •9 -~31k/ft 1S " .. . 

I 11 s I I . . SI It SC I , .731k/ft SI' I I 

• "N1a • "1'110 

"N2 I 
. "N3 . _I jN.J "Ns I ~a 7 

0-e--, -· ---0--e-0--8-4----- -=@--08 

'~ ·,"I' ..... 
/.fl"i t°'' 

-..:~- {-1,, 
::.:-~ ''.i 
~~ .. ~'; _ ..... ~ 

J'"'· 
~ ... ~' 

Loads: BLC 12, Braking Force 

LHB 

jdf Bridge 69801 3A Pier 5 With Girder D Feb 3, 2010 at 9:46 AM 

090147 090147 _3A_P5_Pier_WGirderD.r3d 



AJ 
I 

~ 
0 

' 

~x 

loads: BLC 13, 1 lane R 

LHB 

jdf 

090147 

-
". "l 'J 'J 'J 'J TJ "l "fl ·"l I 

89 

O!i3 

I 
I I 
I 

G- 8- - - - - - -0- -8- -0- -e- ---0- - - - - - =E)~ 

Li! 
~._:-"' :t 
,a••·-"·· ,,.,,·"' 

-· ·'" 

Bridge 69801 3A Pier 5 With Girder D Apr19,2010at2:11 PM 

090147 _3A_P5_Pier_WGirderD.r3d 



~·('· _________ _ ...-...., 
\ ___ --, 

t:Lx 

-5.19kl -5.19k -5.19k -5.19k -5 19k -519k -519k 519k 519k I I I . I • I . I-. I-. ' 

-

2-l ,. + • • • ... i i i -2··1 

+ H-t 
I 

0- e- - - - - - -0- -8- -0- -e- --0- - - - - - =E)--08 

~., 
i;/'\ (';; ..... 

·--~- (,1 

.. _... ... ,,y.-.· 

~ 

Loads: BLC 14, 1 Lane L 

LHB 

~I '----jd_f ____ _:___~ • ~ I Bridge 69801 3A Pier 5 With Girder D Apr19,2010at2:11 PM 
\ 

N 090147 090147 _3A_P5_Pier_WGirderD.r3d 
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.. 

r I, ( 
----··?--........_ \ 

&.x 
I, 

-35.65k 

~ 
-35.65k - . 
i ' ea 

' 
~ 

-
I I I 

I I I 
0- e- - - - - - -0- -e- --0- -e- -0- - - - - - =-e--aD 

., <:.,.. 
V) 0~~ 

·- ½;.'.) -- ~' -~~ ;) _ ......... 

Cl 

Loads: BLC 16, 1 Truck R 

LHB 

jdf Bridge 69801 3A Pier 5 With Girder D Apr 19, 2010 at 2:11 PM 

090147 090147 _3A_P5_Pier_WGirderD.r3d 
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,,,---... r ,.~-----
(' 

c--.....,, 
~ 

Ii, I 

lix 

-35,65k 
-35.65k 

u u 

. 
I! I I I I I 

I 

0- e- - - - - - -0- -8- -0- --e- -0- - - - - - =e-~ 

~ 
i.!) [; 
~!' ::~ 

·;:: ""'" 
'°""'~ 

1-=:""" 

C' 

Loads: BLC 15, 1 Truck L 

~ LHB 
\ 

~ 
jdf Bridge 69801 3A Pier 5 With Girder D Apr 19, 2010 at 2:11 PM 

090147 090147 _3A_p5_Pier_WGirderD.r3d 





✓ (..,.'.Ji~'\ 
.,-l••/•◊ ...;Jc ; t 1. I'-

Beam: M1 

Shape: BR3A-5a .007 at 14.342 ft 

(r~ Material: A36 Steel Dy in 
Length: 28.685 ft .019 at 28.685 ft 
I Joint: N2 Dz in 
J Joint: N8 
LC 1: Loads Sepe rate 

0 at 14.493 ft 

Code Check: 0.000 (bending) 
-.188 at Oft Report Based On 191 Sections 

147.192 at 16.909 ft / 

3.866 at 16.909 ft 9.811 at 9.058 ft 

A - k Vy k Vz k 
-3.277 at 9.058 ft -9.844 at 16.909 ft 

-159.852 at 9.058 ft/ 

1380.18 at 11.927 ft/ 

./ 
0 at 9.058 ft 69.908 at 11.927 ft 

T k-ft My k-ft 
-.001 at 14.342 ft 0 at 28.685 ft 

Mz k-ft 

C 
11.84 at 11.927 ft oat Oft 

ft ksi 
.039 at 16.909 ft 

fa ksi 
-.033 at 9.058 ft 

fc ksi 
0 at Oft -11.84 at 11.927 ft 

c 

£-/ 



/ '· 

151.6 

113.7 

75.8 

37.9 -.!Ir:: 0 -I.. 
ca -37.9 Q) 

.c: 
en -75.8 
>, 

-113.7 
-103,3 V 

-151.6 

-189.5 

-227.4 

0 2.868 

VJ 
' M 

5.737 

' 

\ 

Member M1 , LC 1: Loads Seperate 
147.192v· 

-1 ~9.852 1/ 

8.605 11.474 14.342 17.211 

Member Location (ft) 

\ 
I 

20.079 

(>JI ·-k.• ' 
I I• I 

22.948 25.816 28.685 

: .. ,)' 

(~, 



ti C, __::r'vlri 
Beam: M1 ::r /n \10 

Shape: BR3A-5a .004 at 28.685 ft 

( Material: A36 Steel Dy in 
\. Length: 28.685 ft .019 at 28.685 ft 

I Joint: N2 Dz in 
J Joint: NS Oat 14.493 ft 
LC 2: Loads Together L 
Code Check: 0.000 (bending) 

-.208 at Oft Report Based On 191 Sections 

311.494 at 11.927. ft t.>t,,_ 

9.578 at 16.909 ft 9.811 at 9.058 ft 

A k Vy k 
Vz k 

-1.391 at 14.342 ft -9.844 at 16.909 ft 

-202.348 at 9.058 ft 11 1,....-

1489.686 at 11.776 ft c,lv 

0 at 9.058 ft 69.908 at 11.927 ft c-1-
T k-ft My k-ft 

-.001 at 14.342 ft 0 at 28.685 ft 
Mz k-ft 

( 

12.699 at 11.776 ft Oat Oft 
ft ksi 

.097 at 16.909 ft 
fa ksi 

-.014 at 14.342 ft 

fc ksi 
0 at Oft -12.699 at 11.776ft 



317 

253.6 

190.2 

126.8 -.lie: 63.4 -'-co 0 Q) 
.c: 
(/) -63.4 
>, 

-126.8 -10-- I:>,~ ~ 
-190.2 

-253.6 

-317 

0 2.868 5.737 

~ 

-21 

I 

Member M1 , LC 2: Loads Together L 
311.494 41 '--

,0 

.. 

12.348 
,,:;:1/~ 

\ 

8.605 11.474 14.342 17.211 20.079 

Member Location (ft) 

V 

22.948 25.816 28.685 

~ 

,/\ (~ 
\, } 

·-·~- l-r ·- . ,.,.:,' 
,.,.-,,...i•· ·~.,..,,> 
"·-
\':., 



/r· 1 ·~I\ ' ..._.,..-. ,r,; • 

Beam: M1 
~,i.\1e::, 
,.,.;> I ,t !l . 

Shape: BR3A-5a 
.003 at 14.946 ft 

I Material: A36 Steel Dy in 
( 

Length: 28.685 ft .019 at 28.685 ft 

I Joint: N2 
,. -- -Dz in 

J Joint: NB 0 at 14.493 ft 
LC 3: Loads Together R 
Code Check: 0.000 (bending) -.19 at 28.685 ft Report Based On 191 Sections 

191.961 at 16.909 ft / 
1.429 at 11.927 ft 9.811 at 9.058 ft 

A k Vy k Vz k 
-9.082 at 9.058 ft -9.844 at 16.909 ft 

-266.232 at 14.342 ft./ 

1373.498 at 16.909 ft / 

Oat 9.058 ft 69.908 at 11.927 ft✓ 
T k-ft My k-ft 

-.001 at 14.342 ft 0 at 28.685 ft 
Mz k-ft 

( r~, 
11.781 at 16.909 ft Oat Oft 

ft ksi 
.015 at 11.927 ft 

fa ksi 
-.092 at 9.058 ft 

fc ksi 
0 at Oft -11.781 at 16.909 ft 

5-5 



,,,.--·--.,. 

226 

169.5 

113 

56.5 -.:ii:: 0 -... 
ca -56.5 a, 

.r: 
Cl) -113 
>, 

-169.5 

-226 

-282.5 

-339 

0 2.868 5.737 8.605 

V) 
\ 

~ 

,.,·--... 

Member M1 , LC 3: Loads Together R 
¥" 

.tn.t, ,~,f 
,., I• _, I 

I 

\ 
I 

-26t .232 .,.......... 

11.474 14.342 17.211 20.079 

Member Location (ft) 

22.948 

. ~-
C!½, I 

,· 
.' 

:' ·./ .'. 

:.:. ·..,. 

25.816 

. 

28.685 

~ 

ui ~ 
-• l.Jf 

-~~.-3' 
0 



Beam: M1 

Shape: BR3A-5a .008 at 14.342 ft 
;' 

I Material: A36 Steel Dy in 
\ 

Length: 28.685 ft 
I Joint: N2 Dz in 
J Joint: NS 
LC 4: All Dead Loads 
Code Check: 0.000 (bending) 

-.204 at Oft Report Based On 191 Sections 

212.586 at 16.909 ft t/ 
11. 915 at 11. 776 ft 

A k Vy k Vz k 
-11.278 at 16.909 ft 

-226.701 at 11.776 ft/ 

1561.513 at 11.927 ft t/ 

T k-ft My k-ft 

Mz k-ft 

( . 

·,( 
12.339 at 11.927 ft 

ft ksi 
. 121 at 11 . 776 ft 

fa ksi 
-.115 at 16.909 ft 

fc ksi 
-12.339 at 11.927 ft 

S-1 



216.8 

162.6 

108.4 

54.2 -~ 0 -,_ 
nl 

-54.2 Cl) 

.c: 
(I) -108.4 
>, 

-162.6 

-216.8 

-271 

-325.2 

0 2.868 5.737 

er 
~ 

8.605 

Member M1 , LC 4: All Dead Loads 
212.586 L.,,-'' 

' 

' 

-2; 6.701 1,,,..--

11.474 14.342 17.211 20.079 

Member Location (ft) 

22.948 25.816 28.685 

~ 
(f' 0 Ip 

~-

-c;::- 3 
<> 



Beam: M1 

Shape: BR3A-5a 
Material: A36 Steel 
Length: 28.685 ft 
I Joint: N2 
J Joint: N8 
LC 4: All Dead Loads 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

11.928 at 11.776 ft 

A"' - . ua. k 
-11.291 at 16.909 ft 

T -------- k-ft 

. 121 at 11. 776 ft 
fa ~_....,......_.. ____ ksi 

-.115 at 16.909 ft 

.008 at 14.342 ft 

Dy in 

-.204 at Oft 

212.826 at 16.909 ft('.:)'-

Vy k 

-226.93 at 11. 776 ft ()r,c..... 

1562.14 at 11.927 ft ,1 t"-

Mz k-ft 

12.344 at 11.927 ft 

fc ksi 

Dz -------- in 

Vz --------k 

My -------- k-ft 

ft ksi 

-12.344 at 11.927 ft 

olJ co\c__, 
bv1-+ \J a. I \.ns. 
Sh' \i 0 ,:;£0\ 1 



'-D 
I ...____ 

~ 

~ -

216.8 

162.6 

108.4 

54.2 

0 
i.. 
co 
a, -54.2 

.c: 
Cl) -108.4 
>, 

-162.6 

-216.8 

-271 

-325.2 

' 

.. 

-loo.CJ ~r 

0 2.868 

5'o 

lfl uO 
:::I: ~ ,­
:,:; f" ~ 

(, ' ~ r. ::. ~ 
► Fe, 0 

\r> 

5.737 8.605 

Member M1 , LC 4: All Dead Loads 
212.826 

' 

bs-..,..,. 
L•·>" 

-, J b 
Ct,O, 'i 

-2' >6.93 

11.474 14.342 

Member L 

~ 
(,_ 

0 
C-
CL 
j 

~ 

{ 
\.. 

D 

~ 

7 I 0 

17.211 

·on (ft) 

_\.. 
I,... 
t.) 

(i -Q_. 

) 

\[) 

_.( 
.+ 

:s 

J 
Sh 

....__ 

9'o,-: 
.. ... 

::·• ·, ·. ·: 

20.079 22.948 25.816 28.685 

£i 6\::i 

ir1 C 
l../{ . 

..,.,.,,-

~~ .. 



w/ &~ nJ._,PA"· D (__ SY\ e.c,J" ") 

' 
Beam: M1 

/c,;~\Y\ 

Shape: .004 at 14.644 ft 
s\ll\fQ 

BR3A-5a 
(~ Material: A36 Steel Dy in 
( Length: 28.685 ft .011 at 28.685 ft 

I Joint: N2 Dz in 
J Joint: NS 0 at 14.493 ft 
LC 5: One Lane R 
Code Check: 0.000 (bending) 

-.217 at 28.685 ft Report Based On 191 Sections 

176.221 at 16.909 ft ✓ 

1.895 at 11.927 ft Vy 
5.886 at 9.058 ft 

A k 
k Vz k 

-6.576 at 9.058 ft -5.906 at 16.909 ft 

-286.889 at 14.342 ft V 

1499.552 at 16.909 ft v 

0 at 9.058 ft 41.945 at 11.927 ft v 
T k-ft My k-ft 

O at 14.342 ft 0 at 28.685 ft 

Mz k-ft 

( ~~ 

12.406 at 16.909 ft Oat oft 
ft ksi 

.019 at 11.927 ft 
fa ksi 

-.067 at 9.058 ft 

fc ksi 
oat Oft -12.406 at 16.909 ft 

S-! I 



\.J) 
~ 
("J 

-~ -I.. 
(l:S 
(I) 
.c 
ti) 

>a 

,,- -, 

228.4 

171.3 

114.2 

57.1 

0 

-57.1 

-114.2 

-171.3 

-228.4 

-285.5 

-342.6 

J 
' I 

-

--= I 
r-- -

J 
I 

,-- j 

J 
I 

,-----
' 

0 2.868 5.737 8.605 

.. .,..--...._._ 

-----,,,. 
l 

w/ &;rr:J._u- D. 

Member M1 , LC 5: One Lane R 

176.l21-....._- j 

_l 
; 

' 
.. 

--H J 
I u 

~ J 
1 

~ 

I 

J -281 .889, 
I I 

11.474 14.342 17.211 20.079 

Member Location (ft) 

J 
.. ~' 

I ----,--

-

I 
22.948 25.816 

-~------, 
~, 

' 

I I~• ?-I ~ 
-. ; 

. .·. ·~~ 

. ....., 

-

-

-

28.685 

{I,~ v' \, 
_:.. (A 

J, -- ,.,. 
's;I 



w/ &-;,~- D r r . \ 
~- .:J he.-0.r ) 

./,_-,"·'/"" ~- lo.:--..::~~• \ 

Beam: M1 ! ' i \' ;;) 

. 014 at 28.685 ft 
p ~ \ ! ; .. 

Shape: BR3A-5a 
Material: A36 Steel Dy in 
Length: 28.685 ft .011 at 28.685 ft 
I Joint: N2 Dz in 
J Joint: N8 0 at 14.493 ft 
LC 6: One Lane L 
Code Check: 0.000 (bending) 

-.228 at Oft Report Based On 191 Sections 

I 

315.888 at 11.927 ft,_/ 

6.976 at 16.909 ft 5.886 at 9.058 ft 

A k Vy 
Vz k 

-1.819 at 14.342 ft k -5.906 at 16.909 ft 

-183.817 at 9.058 ft ✓ 

1572.879 at 11.776 ft✓ 

0 at 9.058 ft 41.945 at 11.927 ft 
v_,,,, 

T k-ft My k-ft 
0 at 14.342 ft 0 at 28.685 ft 

Mz k-ft 

( 

12.986 at 11.776 ft 0 at Oft 
ft ksi 

.071 at 16.909 ft 
fa ksi 

-.018 at 14.342 ft 

fc ksi 
Oat D ft -12.986 at 11.776 ft 



~ 
~ 

~-f\· ·):r __ w_f_&_,_r,L..;-___ D_·_· ________ _ 

Member M1 , LC 6: One Lane L 

369.6 

308 

246.4 

184.8 

:i" 123.2 -i.. 
ca 

61.6 (1) 

~ 

"' 0 
>, 

-61.6 

-123.2 

-184.8 

-246.4 

0 2.868 5.737 8.605 11.474 14.342 17.211 20.079 22.948 25.816 

Member Location (ft) 

--...._, 

28.685 

~ 
• J,. (' 

t.11 \,f 
~- -._> > ~ ,.,,.,.,. __,. --~ 
C 





fu_.x 

M< MS MS M7 MS M9 
'1'11 'Im "'!;13 'Im ''N,- 'N1s ~rn 

T ~2 ------------.. -~ :m M1 ~ 0-8-----~44 ~ d) __ . ---t9---EC) 

LHB 

\' ljdf 
-._ 090147 

Bridge 69801 3A Pier 5 Without Girder D Jan 19, 2010 at 3:41 PM 

090147 _3A_P5_Pier_ WOGirderD.r3d 
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Company 
Designer 
Job Number 

Global 

LHB 
jdf 
090147 

Display Sections for Member Cales 
Max Internal Sections for Member Cales 
Include Shear Deformation 
Include Warpinq 
Area Load Mesh (in"2) 
Merqe Tolerance (in) ·· 
P-Delta Analvsis Tolerance 
Vertical Axis 

Hot Rolled Steel Code 
Cold Formed Steel Code 
Wood Code 
Wood Temperature 
Concrete Code 
Masonrv Code . 

Concrete Stress Block 

Footin 
FObtin 
Footin 
Ped~ 

Pedestal Ties 

General Material Properties 
Label 

1 A36 Steel 

Hot Rolled Steel Properties 

Bridge 69801 3A Pier 5 Without Girder D 

20 
191 
Yes 
No. 
144 
.12 .. 

' 

0.50% 
Y· 

AISC : LRFD 13th 
AISI 01: ASD 
NOS 2005: ASD 
< 100F ·. 

ACI 2005 
MSJC05/IBC 06 ASD ·. · 

4 
4 
Exac 

.145 k/ft"3. 
3 ksi 

,· 4000ksi 
60 ksi 
0.00.18 

E ksi G ksi 
29000 11154 

Label E ksi G ksi Nu 
A36 29000 11154 .3 

Hot Rolled Steel Section Sets 

Apr 19, 2010 
2:13 PM , 
Checked By:C:,:\v-/\ 

Nu Therm \1E5 F Densit k/ft"3 
.3 .65 .49 

Therm \1 E5 F Densit k/ft"3 Yield ksi 
.65 .49 36 

Label Desi n List Material Desi n Rules A in2 I in4 lzz in4 J in4 
Slab 49.1 146 1.12 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Risa3D\090147 _3A_P5_Pier_WOGirderD.r3d] Page 1 Z r-



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Member Primary Data 
Label I Joint J Joint 

Bridge 69801 3A Pier 5 Without Girder D 

KJoint Rotatefden1 Section/Shaoe Tvoe Desian List 

Apr19,2010 
2:13 PM 
Checked By: c..~vv\. 

Material Desian Rules 
1 M1 N2 NB BR3A-5a Beam None A36 Steel Default 

·:2, ... M4 N11 · N12 . ·- Slab· Beam None . A36 Tvoital 
3 M5 N12 N13 Slab Beam None A36 Tvoical 

4·: ' M6 N13· N15. · 'Slab · Be~im None· A36 Tvoical 
5 M7 N15 N17 Slab Beam None A36 Tvoical 
6 M8 N17·_ N18 Slab. Beam·· None A36 Tvoical 
7 M9 N18 N19 Slab Beam None A36 Tvoical 

Member Advanced Data 
Label I Release J Release I Offsetfinl J Offsetfinl T/C Onlv Phvsical TOM Inactive 

1 M1 Yes Yes 
2 M4 Yes Yes 
3 M5 BenPIN Yes Yes 
4 M6 -BenPIN ,· 

' Yes Yes 
5 M7 BenPIN Yes Yes 

~6'., M8 .. BenPIN , ·'· Yes· . Yes .. 

7 M9 Yes Yes 

Joint Coordinates and Temperatures 
Label Xfftl Yrftl zrm Temn fFl Detach From Diao ... 

1 1.75 1.902 0 0 
.10.75!' 

3 N4 13.57 1.24 0 0 
..... '. :.,_ 

N6 .96 0 0 

7 NB 30.39 .298 0 0 . , :; 0 ,,_-. 

9 N12 1.75 5.902 0 0 
· N13 ·· 10:75:, 

11 5.1 0 0 
12 

N18 30.39 4.298 0 0 
N19·. 

Joint Boundary Conditions 
JoinfLabel X fk/inl Y [k/inl Z fk/inl 'X Rot.rk-ft/radl Y RotJk-ft/radl Z RotJk-ft/radl Footina 

1 N4 Reaction Reaction Reaction Reaction 
2· N6 Reaction Reaction· · Reaction .. · •... · Reactloh .. ··. ,.. 

3 N12 SlaveN2 SlaveN2 SlaveN2 SlaveN2 
4 N13' SlaveN3 SlaveN3 sraveN3: ···sraveN3 
5 N17 SlaveN? SlaveN7 SlaveN7 SlaveN7 
6 N18 SlaveNB . SlaveNB · s1avet:Ja -· s1aveNB 

Joint Loads and Enforced Displacements (BLC 7: Centrifiqual Force) 
Joint Label L D M Direction Maanitudeffk k-ft) fin rad) !k*s"2/ft ... 

1 1 N2 L Y -9.25 
·: (~ '---'-2""--3-'--t---~--'·~=· ~"--'·---'--------'-+-'--'-----'-··.--:"t'"'-·· --'---""-+-'-~·,;_•·~~-,,;_-_-,..;__·_· .---+,,---'-____e,_---'---=1'-"~3"'---, -_··•-~ 

. ')F . N3i - L ·. · , ': · > :x ··.· ,-6.1 
5 N5 L X -6.1 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Risa3D\090147 _3A_P5_Pier_WOGirderD.r3d] Page 2 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 5 Without Girder D 

Apr19,201O 
2:13 PM 
Checked By: c..;sv'\ 

Joint Loads and Enforced Displacements (BLC 7 : Centrifigual Force) (Continued) 
Joint Label Direction k*sA2/ft... 

·6 
7 N8 L X -6.1 

Joint Loads and Enforced Displacements (BLC 8 : Noncomp Dead) 
Joint Label LDM Direction Mannitudeflk k-ft\ /in rad) /k*sA2/ft ... 

1 N2 L y -80.33 
2 N3 L y -97.05 
3 NS L y 10.74 
4 N7 L y -93.64 
5 N8 L y -71.74 

Joint Loads and Enforced Displacements (BLC 9 : Superimposed Dead) 
Joint Label LDM Direction Maanituder/k k-ft\ /in rad) /k*s"2/ft ... 

1 N2 L y -22.19 
2 N3 .. L . ... ,y ~26.5 
3 NS L y .16 
4 N7 L ·y. . ~26.09. 
5 N8 L y -20.58 

Joint Loads and Enforced Displacements (BLC 10 : MDX Bracing Weight) 
Joint Label LDM Direction Ma□nitudeflk k-ft\ /in rad) /k*s"2/ft ... 

1 N2 L y 1.48 
2 N3 .l y . ,.· . 2.76, 
3 NS L y 2.57 
4· '· NT· 

: ,·, . L . , y ·. . .. 2:75 .. ,· ,. ,· 

5 N8 L y 1.47 

Member Point Loads (BLC 2 : Lanes Seperate) 
Member Label Direction Maanitudefk k-ftl Locationfft %1 

1 M4 y -2.6 0 
2,·' M4C'. y, ' . 

. -5,19 · 1 ,' 
3 MS ' y -5.19 .25 

·4:,c M5· • y ,, 
', . ~5.19 ,. 1.25··· .. . , 

' 
5 MS y -5.19 2.25 
6 .. ·MS .' y -5.19 3.25 
7 MS y -5.19 4.25 
8: MS .· y C-5.19 ,, 5.25 
9 MS y -5.19 6.25 
10.· .MS •··•···y ...... · 

-5.19 " 

7.25 .. 

11 MS '- y -2.6 8.25 
12 MS. y •' -2.6 .. 8 
13 M8 y -5.19 1.8 
14 M8" ·,. y .. 5;19 2.8 
15 M8 y -5.19 3.8 
16 .. Ma y . • -5,1·9' . 4.8 '•. 
17 M8 y -5.19 5.8 
18 -·Ma y -S.19 6.8 ,', 

19 M8 y -5.19 7.8 
20 Ma . :y :.·• ·. 

·-5:19 8.8 
21 M9 y -5.19 .75 
22 M9: ·Y .• -2.6 .1.75 •.· .. ·. 

Member Point Loads (BLC 3 : Lanes Together R) 
Member Label Direction Magnitude[k,k-ft] Location[ft,%] 

RISA-30 Version 8.1.3 [Q:\ ... \ ... \ .... \ ... \ ... \ ... \ ... \Risa30\090147 _3A_P5_Pier_WOGirderD.r3d] Page 3 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 5 Without Girder D 

Member Point Loads (BLC 3 : Lanes Together R) (Continued) 
Member Label Direction Maanituderk k-ftl 

1 MS y -2.6 
2 

.. 
M6< . : y ,-5.19 

3 M6 y -5.19 
4. . M6 y -5:19 .· .. •·. 
5 M6 y -5.19 
6 M6 Y: ~5,19 · . 

7 M7 y -5.19 
8 

.-
M7 

.. y -5.19 
9 M7 y -5.19 
10 M7 ·. y -5:19 
11 M7 y -2.6 
12 M8 y "-2.6· 
13 M8 y -5.19 
14 M8 y·.•· .,.5_19 .. 
15 M8 y -5.19 
16 M8 y .:.5.19. 
17 M8 y -5.19 
.18 .. Ms· ··y.· '--5.19 
19 M8 y -5.19 
20. MB ·_y; .. <· .. .. . ,-.::5:19 . .. 
21 M9 y -5.19 
22· M9 .··, y ,· .. 

~2.6 ·. 

Member Point Loads (BLC 4 : Trucks Separate) 

. 

: 

Apr19,2010 
2:13 PM 
Checked By:~1 

Locationfft %1 
8.39 
.39 
1.39 
2;39 
3.39 
4.39 
.09 
1.09 
2.09 
3.09 
4.09 

.8 
1.8 
2.8 
3.8 
4:a.· 
5.8 
6.8 
7.8 

'8.8' 
.75 
1:75 .. 

r Member Label Direction Maanitudefk k-ftl Locationfft %1 
i ( -. 1 M5 Y -35.65 .25 
' .. 1·~2-... -+. --,...,.....,.-.-~ .. -,-· .~M""'s"-,.-.. -,-··••~·_,,_.,--,---,,--+--,----,.,....,-,,v,,_.,_,::-c-;-x-;--. .--:,,,-.-:_....,... .. ,+.:-,.:·....,.:.·....,._· ...,......,......,... --=3~5:=6=5__,.· .,...,..:...,......,...--+----:~,.....,6=.2"-5-, .. -.. -.. - • ...,.." -,.-,--l 

I 3 MB Y -35.65 2.8 

Member Point Loads (BLC 5 : Trucks Together R) 
Member Label Direction Maanitudefk k-ftl 

1 M6 y -35.65 
.··2'. ,,. ·.M1 ... ·:• ... : y ·: - '-35,65 ... . · . 

3 MB y -35.65 
4 ·,.MB.· y ·.,.-.;. ... -35.65 ... .. .. 

Member Point Loads (BLC 6 : Trucks Together L) 
Member Label Direction Maanitudefk k-ftl 

1 M5 y -35.65 
··:2< 

: 
MS : y -35:-135 ·, 

3 M6 y -35.65 
4. ·: .. .. M7· y '-35.65. 

Member Point Loads (BLC 11 : Lanes Together L) 
Member Label Direction Maanitudefk k-ftl 

1 M4 y -2.6 
'.M4:· -. ·. y ... ·.: · -5.19 

3 .y -5.19 
4 .·:. •·· -5:1.9 
5 MS y -5.19 .. 
6 
7 y 

9 y 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Risa3D\090147 _3A_P5_Pier_WOGirderD.r3d] 

Locationrft %1 
3.39 

··.4.·09> c .. 

2.8 
8.8 . .. .• 

Locationrft %1 
.25 

6:25 
1.25 
1;95 

Location[ft %1 
0 
1 

.25 
· 1.25: 

2.25 
·. 3.25 

4.25 

6.25 

Page 4 
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LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 5 Without Girder D 

Member Point Loads (BLC 11 : Lanes Together L) (Continued) 
Member Label Direction Mannitudefk k-ftl 

11 M5 y -2.6 
12 M6 y -2.6 
13 M6 y -5.19 
14 · M6 y -5.19 . 
15 M6 y -5.19 
16 M7 y -5.19 
17 M7 y -5.19 
18 M7 y -5.19 
19 M7 y -5.19 
20 M7. y -5.19 
21 M8 y -5.19 
22 M8 y -2.6 

Member Point Loads (BLC 13 : Lane R) 
Member Label Direction Maanitucterk k-ftl 

1 M8 y -2.6 
2:. M8 . · y . .: -5.19 
3 M8 y -5.19 
4 M8 ·y .· -5.19 
5 M8 y -5.19 
6 

·. 
MS y -5,19 • .. · 

7 M8 y -5.19 
.8 .. MS. y ·•·· -5.19 · 
9 MS y -5.19 
10 M9 y 

·' .-5.19 · .. 

11 M9 y -2.6 

Member Point Loads (BLC 14 : Lane L) 
Member Label Direction Maanitudefk k-ftl 

1 M4 y -2.6 
2 M4 ' y ~5.19 
3 M5 y -5.19 
4 MS ' y -5.19 
5 M5 y -5.19 
6 MS 

·. ·.· y -5J9 .. _·: ·. . ·. 

7 M5 y -5.19 
8 .··•.· .. Ms· , .. y·· -5.19· . . ... 

9 MS y -5.19 
10 MS . .··. y -5,19 · 
11 MS y -2.6 

Member Point Loads (BLC 15: Truck R) 
Member Label Direction Ma nitude k k-ft 

1 MS y -35.65 
2 M8 y -35.65 

Member Point Loads (BLC 16: Truck L) 
Member Label Direction Ma nitude k k-ft 

1 MS y -35.65 
2 MS y -35,65 

Member Distributed Loads (BLC 1 : Pier Cap Weight) 

.. 

. 

. 
. 

.. 

. . . 

... · .. · : 

Apr 19, 2010 
. 2:13 PM 

Checked By:C::-'t'4\ 

Locationfft %1 
8.25 
1.75 
2.75 
3.75 
4.75 
.45 
1.45 
2A5 
3.45 
4.45 
.16 
1.16 

Locationfft %1 
.8 

1.8 
2.8 
3.8 ·. 
4.8 
5.8 
6.8 
7.8 
8.8 
,75 
1.75 

Locationfft % l 
0 
1 

.25 
1.25 
2.25 

.·.·.·: 3.25 . 

4.25 
. 525 

6.25 
. 7.25 .. 

8.25 

Location ft% 
2.8 
8.8 ·. 

Location ft % 
.25 

6.25 

Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% End Location ft% 

1 M1 Y -.355 -.489 0 10.3 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Risa3D\090147 _3A_P5_Pier_WOGirderD.r3d] Page 5 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 5 Without Girder D 

Member Distributed Loads (BLC 1 : Pier Cap Weight) (Continued) 
Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% 

2 M1 y '-.598 -.576 10.3 
3 M1 y -.467 -.355 18.4 

Member Distributed Loads (BLC 12: Braking Force) 
Member Label Direction Start Maanitudefk/ft d .. End Maanituderk/ft d ... Start Locationfft % l 

1 M4 z .731 .731 0 
2 M5 z .731 .731 0 
3 M6 z . 731 .731 0 

·4 M7 z .731' .731 0 
5 M8 z .731 .731 0 
6 M9 z .731. .731 0 

Basic Load Cases 

Apr19,2010 
2:13 PM 
Checked By: (.,'.JlA'\ 

End Location ft% 
18.4 . 
100 

End Locationfft %1 
0 
0 · . 

0 
0 
0 
0 

BLC Descriotion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area /Me ... Surface/ ... 
1 Pier Cao Weiaht DL 3 
2 Lanes Seoerate LL . 22 .· 

3 Lanes Toaether R LL 22 
4 Trucks Seoerate LL ·;• ·.• •4 

. .. ' 

5 Trucks Toaether R LL 4 
6 Trucks Toa ether L LL ·• · .. ·· .· 4 I 

.· 

7 Centrifiaual Force LL 7 
8 . Noricomo Dead. DL .•· ... .5 
9 Superimposed Dead DL 5 

· •.. 10 MDX BracingWeight DL . 

. · .. .· .• 

5 . . . ·· .. 

11 Lanes Toaether L LL 22 
12 Brakina Force .LL .· .:·;. ·.· 

. 6 ·• . . · . 

13 Lane R LL 11 
14 · Lane L LL ··•· .. 11 · . 

15 Truck R LL 2 
16 Truck L LL 2 

Load Combinations 
DescnntIon 0 ... ... . .. ac or ac or ac or ac or ac or S I PD SR BLC F t BLC F t BLC F t BLC F t BLC F t BLC F actor BLCF actor BLCF actor 

1 Loads Seoerate 2 1 4 1.33 7 1 12 1 
2 Loads Toa ether' L 11 1 6 1.33 7 1 12 1 

. 

3 Loads Toaether R 3 1 5 1.33 7 1 12 1 .. 
4 . All Dead loads DL· 1 ·.• .· . 

.·. 

5 One Lane R Yes 13 1.2 15 1.596 7 .6 12 .6 
6 OnelarieL Yes .. 14 1.2 16 1.596 7 .6 12 .6 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Risa3D\090147 _3A_P5_Pier_WOGirderD.r3d] Page 6 
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21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 
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( 

Beam: M1 

Shape: BR3A-5a 
Material: A36 Steel 
Length: 28.685 ft 
I Joint: N2 
J Joint: N8 
LC 1: Loads Seperate 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

3.957 at 16.909 ft 

-3.285 at 9.058 ft 

.002 at 16.909 ft 

T k-ft 
-.003 at Oft 

.04 at 16.909 ft 

fa ksi 
-.033 at 9.058 ft 

Mz 

fc 

.007 at 14.342 ft 

-.188 at Oft 

147_192 at 16.909 tt v. 

-159.852 at 9.058 ft t/ 

1380.18 at 11.927 ft v 

k-ft 

11.915 at 11.927 ft 

ksi 
O at 28.685 ft 

.02 at Oft 

Dz ------- ---- . m 
0 at 14.342 ft 

11. 7 4 7 at 9.058 ft 

Vz ===L__--=-- k 
-11.784 at 16.909 ft 

,/ 

75.548 at 11.927 ft ~ 
My k-ft 

Oat Oft 

0 at 28.685 ft 
ft ksi 

-11.915 at 11.927 ft 

U-! 



.~ 

1530 

1360 

1190 

~ 1020 
:iii::: - 850 ..... 
C: 
a, 680 E 
0 

510 ~ 
N 

I 340 N 

170 

0 

-170 
I 

0 2.868 

c:: 
I 

f'J 

Member M1 , LC 1: Loads Sepe rate 

5.737 8.605 11.474 14.342 17.211 20.079 22.948 

Member Location (ft) 

1 o. ~~, ... 1 1 ?::>1 IL1r• i+ 
l ~ 1 '-\ ~ 1 "'" 1 D '3o k: p ,-¼-

- ~~'I-'.;,<",, 

C' ·, /' 
-~ V 

- ~~--r, \:,-0, - (_ 
/.,,,.,-"' 

25.816 28.685 

'in-.r 

'. ' v, C' 
&,.,\ 

.,-,. 

••••~"'r :'.?" 
,.., . . ,~,1 

C' 
"' 



,-~, 

83.88 

74.56 

65.24 -~ 55.92 
~ - 46.6 -C: 
Cl) E 37.28 
0 :i!:: 27.96 

t 18.64 

9.32 

0 

-9.32 
I I 

0 2.868 

(2 
\ 

~ 

.·-.., '-

)---_ --~------------- ·'~1,,_ -~ 

Member M1 , LC 1: Loads Seperate 

I I 

5.737 8.605 11.474 14.342 17.211 20.079 

Member Location (ft) 

Io; 2'=7' i:.. 5?-. f k:.,p ,(-\-- - Se,c,,-l-t'o'<\ - \: c:~ 

I 6 ,l..,f-:). 1 -:;;.. 5b,'1 ll.-~p·\!+ - S-ec..-,\--,'or, - <-. <::?~-

22.948 25.816 28.685 

if '~ v\ r• 
-·--- l.,A· ........,,. ·:--

·~·;• .. _,... ..... ,,..;;.. 

(i 
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Beam: M1 

Shape: BR3A-5a 
Material: A36 Steel 
Length: 28.685 ft 
I Joint: N2 
J Joint: N8 
LC 2: Loads together L 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

9.084 at 16.909 ft 
A---~----k 

-3.021 at 14.342 ft 

.002 at 16.909 ft 
T -------~ k-ft 

-.003 at Oft 

.092 at 16.909 ft 
fa ksi 

-.031 at 14.342 ft 

.005 at 14.04 ft 
Dy----,,=.""'---=-- in 

-.218 at Oft 

278.111 at 11.927 ft ol'-

-235.732 at 9.058 ft 6~ 

1581.885 at 11.776 ft 

Mz 

13.499 at 11.776 ft 

fc ksi 
O at 28.685 ft 

.02 at Oft 

Dz -- ..- in 
0 at 14.342 ft 

11.747 at 9.058 ft 
Vz==="---~- k 

-11.784 at 16.909 ft 

75.548 at 11.927 ft 
My ,_......,....,.!illllilillilll!Jln,.__ k-ft 

O at Oft 

0 at 28.685 ft 
ft ksi 

-13.499 at 11.776 ft 
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1365 -"r 1170 
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195 
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-195 
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0 2.868 5.737 8.605 

Member M1 , LC 2: Loads Together L 

11.474 14.342 17.211 20.079 22.948 25.816 

Member Location (ft) 

JO. 2lo1 ~ 

I B. 4::2.' ~ 

l ?.:), {p ''"'f, 4 --~ 6-n ~ ,;;-tt 

'4 ~ , +- l'-1'f> 1 (+ -~ \)'A (_ ,-;;,,',( 

28.685 

,,--·· 
.. r , ............ 
'~''ti r-.. 
~.~.. (..,.. .. ~ 

~~ =~ 
1.:;:. 



Beam: M1 ./(. T lA.1'\ 
l,. L.-" .... _ 

.005 at 14.644 ft --,,;\iO 
Shape: BR3A-5a ':::, <{ I' 

/,- Material: A36 Steel Dy in (( Length: 28.685 ft .02 at Oft 
I Joint: N2 Dz -- - in 
J Joint: NS· O at 14.342 ft 
LC 3: Loads Together R 
Code Check: 0.000 (bending) 

-.2 at 28.685 ft Report Based On 191 Sections 

225.889 at 16.909 ft / 

3.07 at 11.927 ft 11.747 at 9.058 ft 
A k Vy k Vz k 

-6.293 at 9.058 ft -11.784 at 16.909 ft 

-232.303 at 14.342 ft · ✓ 

1465.501 at 16.909 ft 
v· 

.002 at 16.909 ft 
/ 

75.548 at 11.927 ft ✓ 
T k-ft My k-ft 

-.003 at Oft 0 at Oft 
Mz k-ft 

( 
\._ .. 

12.578 at 16.909 ft 0 at 28.685 ft 
ft ksi 

.031 at 11.927 ft 
fa ksi 

-.064 at 9.058 ft 

fc ksi 
0 at 28.685 ft -12.578 at 16.909 ft 

( 

U-G 
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1620 

1440 

1260 -4r 1080 
~ - 900 ..... 
C: 
a, 720 E 
0 

540 :E 
~ 360 N 

180 
10 

0 

-180 
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0 2.868 5.737 

C 
~ 

8.605 

.·---

Member M1 , LC 3: Loads Together R 

11.474 14.342 17.211 20.079 22.948 25.816 

Member Location (ft) 

l0 1 ~lP 1
;;. 

IB.4:l 1 ;:. 

I e, q . L, \!.,p •.\A­

ll ~'-I k.,ip· W 

- ~.\n b'f"\ ~ V" 

- ~ ... b'f\ <...... t---· 

28.685 

' lj!, I~"\-, ...._.~ 
i l 't , 

.. __..... f!..,.,··~ 
....,. ... ~--.:. 
~=:. _:1, 

C 



Beam: M1 
✓,- '\""-1'11/\ . _:I', . ....,_ I 

/" 
Shape: BR3A-5a .008 at 14.342 ft 

s··! \\ \11::; 
.. l. 

( Material: A36 Steel Dy in 
Length: 28.685 ft 
I Joint: N2 Dz in 
J Joint: NS 
LC 4: All Dead Loads 
Code Check: 0.000 (bending) 

-.204 at Oft Report Based On 191 Sections 

212.586 at 16.909 ft \/ 

12.667 at 11.776 ft 

A k Vy k Vz k 
-11.936 at 16.909ft 

-226. 701 at 11. 776 ft v 

1561.513 at 11.927 ft t,/ 

T k-ft My k-ft 

Mz k-ft 

( 

12.339 at 11.927 ft 
ft ksi 

.129 at 11. 776 ft 

fa ksi 
-.121 at16.909ft 

fc ksi 
-12.339 at 11.927 ft 

( 

u-Z 
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1728 

1536 

1344 -.i:: 
I 

1152 
.:s:. - 960 ..... 
C: 
(I,) 768 E 
0 
~ 576 

~ 384 N 

192 

0 

-192 

c:: 
\ 
~ 

Member M1 , LC 4: All Dead Loads 

I 

0 2.868 5.737 · 8.605 11.474 14.342 17.211 

Member Location (ft) 

20.079 22.948 25.816 28.685 

\.... 
0 

1/) 4 
·- ..;-.; ;::::::- > ~n;· 

0 



Beam:. M1 

Shape: BR3A-5a 
Material: A36 Steel 
Length: 28.685 ft 
I Joint: N2 
J Joint: N8 
LC 4: All Dead Loads 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

12.68 at 11.776 ft 
A •=a Rh &§SC k 

-11.949 at 16.909 ft 

T -------- k-ft 

.129 at 11. 776 ft 

fa ----~~-- ksi 
-.121 at 16.909 ft 

Dy 

Vy 

Mz 

fc 

.008 at 14.342 ft 

in 

-.204 at Oft 

212.825 at 16.909 ft 

k 

-226.931 at 11.776 ft 

1562.141 at11.927ft 

k-ft 

12.344 at 11.927 ft 

ksi 

ol'--
Ii <'' f ·, J,1..:"\. 

~..i .,,~ \ 

Dz in 
s,~-f ir.ltO 

Vz k 

My -------- k-ft 

ft ksi 

-12.344 at 11.927 ft 

(:)\ ~ • I bv'-+ 
\) o, I ,J€/:;, D, ce.. 

\)S,k:d-

lJ-lD 
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Member M1 , LC 4: All Dead Loads 

11.474 14.342 17.211 20.079 22.948 25.816 28.685 

Member Location (ft) 

lo,:Ho 1't. \?.6~ k)p·¼ - ~+,\~-v, -~ __. 

l '6 •· 4 'l ~ ?;,., , o 9 :> k.;p · ~ - ~c.A, \.')0 - '- '--· 

,, 
('·· 

4.)f, u~ 
·;=_":S: 

C 



v-.-,,f () G; ,cJ.._o.r Ci ( r,·, . ··,, 
l : (:..) (\'\,,k! .. f'\ .. ;,.,J 

/~;J;I+'\ 

Beam: M1 
uz~f j l 1 \ 0 
·= f' \ " 

Shape: BR3A-5a .004 at 14.644 ft 

( Material: A36 Steel Dy in 
Length: 28.685 ft .012 at Oft 
I Joint: N2 Dz in 
J Joint: N8 0 at 14.342 ft 
LC 5: One Lane R 
Code Check: 0.000 (bending) 

-.217 at 28.685 ft Report Based On 191 Sections 

176.221 at 16.909 ft/ 

1.842 at 11.927 ft Vy 
7.048 at 9.058 ft 

A k 
k Vz k 

-6.605 at 9.058 ft -7.07 at 16.909 ft 

✓ 
-286.889 at 14.342 ft · 

1499.552 at 16.909 ft ✓ 

.001 at 16.909 ft 45.329 at 11.927 ft ✓-
T k-ft My k-ft 

-.002 at Oft 0 at Oft 

Mz k-ft 

(r· 

12.448 at 16.909 ft 0 at 28.685 ft 
ft ksi 

.019 at 11.927 ft 
fa ksi 

-.067 at 9.058 ft 

fc ksi 
O at 28.685 ft -12.448 at 16.909 ft 

( 



/ 
.. ,,--,, v/o &1f~ f'..) 

.~,.., 

Member M1 , LC 5: One Lane R 

1665 

1480 

1295 -ii= 1110 
I 

~ - 925 +-' 
C: 
a, 740 E 
0 

555 ~ 
N 
I 370 N 

185 
JO 

0 

-185 
I 

0 2.868 5.737 8.605 11.474 14.342 17.211 20.079 22.948 25.816 28.685 

Member Location (ft) 

"--
I B~ 4:1 1 ➔ ~-+ii.~'() =L ~ I -:l :,/3, 5" ~' 4 

Sc' 

V'p ~ 
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C 
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Member M1 , LC 5: One Lane R 

50.31 ,1,.-. i,:.,_ 

44.72 ,----+---+-----l------1 

39.13 ,----t-----1----~---~ 33.54 ---i------+-----1---_JL-_ 
~ 

:;- 27 .95 ---t---,---j-------+----_J-
c: 
(I) E 22.36 ----t-----1-----l----

o :iE 16.77 ----t-----+------J 

~ >a 11.18 

5.59 

0 

-5.59 
I 

0 2.868 5.737 8.605 11.474 14.342 17.211 

Member Location (ft) 

.;;., ,.,, 

20.079 

18. 4 2 l ~ ~+,G-0. -C., ~ 3LJ ,·::l \L-,'p· -vf-

22.948 

----.. 
~\ 

\ 

25.816 28.685 
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I'\ 
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t,,1/0 (.,;r~ ... ~ ( \'Yi o·(\-XU\ +.- ) 

Beam: M1 1/ C,. '(lrt\ 
" ,,_,,;;_/.¢J ' 

.014 at 28.685 ft S" lid! o 
Shape: BR3A-5a ' . 

(( Material: A36 Steel Dy in 
Length: 28.685 ft .012 at Oft 
I Joint: N2 Dz in 
J Joint: NS O at 14.342 ft 
LC 6: One Lane L 
Code Check: 0.000 (bending) 

-.228 at Oft Report Based On 191 Sections 

315.888 at 11.927 ft~ 

7.007 at 16.909 ft 7.048 at 9.058 ft 
A k 

Vy k 
Vz k 

-1.813 at 14.342 ft -7.07 at 16.909 ft 

-183.817 at 9.058 ft ✓-

1572.879 at 11.776 ft \./ 

.001 at 16.909 ft 45.329 at 11.927 ft ./ 
T k-ft My k-ft 

-.002 at Oft 0 at Oft 
Mz k-ft 

~,,-~-
13.028 at 11.776 ft 0 at 28.685 ft 

ft ksi 
.071 at 16.909 ft 

fa ksi 
-.018 at 14.342 ft 

fc ksi 
O at 28.685 ft -13.028 at 11.776 ft 

U-l5 
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Member M1 , LC 6: One Lane L 
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Member Location (ft) 
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5.59 
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Member M1 , LC 6: One Lane L 

5.737 8.605 11.474 14.342 17.211 20.079 22.948 

Member Location (ft) 
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Project: 

Date: 

MnDOT Special Structures - 69801J - Bridge 3A Pier 5 

21-May-10 

RisaSection Name: BR3A-PS-c 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fye: 
Modulus of Elasticity: E: 

Compression Flange: bk: 

Tension Flange: bft: 

Webs: D: 

Clear Space between webs: 

ksi 

ksi 

in 

in 

In 

in 

Unbraced Length: Lb: 1-}'!!ijin 

Neutral Axis: Y-bar (Comp) in 

Moment of lntertia: lxx lnA4 

Section Modulus: Sx(Comp) in"3 
Radius: rx in 

Plastic Modulus: Zx jnA3 

Torsional Constant: J in"4 

Fyt: 

Y bar (Ten) 

lyy 
Sx (Ten) 

ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 

Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 

Eng: JDF 

Checked By: (;Sv'V\ 

; v'\~ \-,c.. \ C. \-\,u .. K Si w j. c 
f-.«-- l.4c)f._ 0 fl q h<:, 

Fvw: 

X-bar 

Sy 

r~rsl!'~,~§ksi 

~in 

l\1J~4.P.4~l2)inA 3 

If the following conditions are met, proportion the section according to the provisions for compact or non compact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 
Moment of Inertia Comp Flange: lye: 
Moment of Inertia Tens Flange: lyt: 

Yield Strength Limit: MaxFy: 

Web Slenderness Limit (slender): 2*Dc/tw: 

Flange Ratio: lyc/lyt: 

30.188 in 
2916.0 inA4 

2916.0 inA4 

36 ksi 

120.752 

l 

LimitFy: 

5.7*(E/Fyc)A.5: 

Limit: 

70 ksi 

161.8 ksi 

0.3 

.OK - Keep Go'ing 
OK- Keep Going 

OK - Keep Going. 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 

Article A6.l - General - Same as Article 6.10.6.2.3 above. 

Article A6.l.1-Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange Lateral Bending Stress: 

Mu: 

fi: 
Varies, see Risa 3D 
See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)~Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*L,*(Cb*Rb/(Mu/M,,))A.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness limit (noncom pact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

lp: 

lp: 

rt: 
rt: 
L,: 

Rb: 

lamda (rw): 
2*Dc/tw: 

Rb: 

lb: 

fl: 

Muy: 

phi(/): 

Mnc: 

See Article 6.10.8.2.3 
1.0* rt* (E/Fy,)A .5 

bk/(l2*(1+(1/3)*(D,*tw/(bk*tk)))}A0.5 

9.5 in 

270.8 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.l.10.2 
5.7*(E/Fyc)A.S 

120.752 

1 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

125.1 in 1.2*Lp*(Cb*Rb/(Mu/Myc))A.S 

Muy/Sy First-order elastic analysis 
See Risa 

. 1 As specified in Article 6.5.4.2 

See Article A6.3 

325_-0 in OK - Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified iri Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the· compression flange is compact: 

\/-7--



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor- Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 

compression. 
lamda(f) 

lamda(pf) 
lamda(rf) 

Case 12: 

b/t: 
l.12*(E/Fy)A .5: 

l.40*(E/Fy)'.5: 
Slender Flange 

40.00 Cfear space between 1Nebs/tfc 

31.79 

39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
!amda(f) b/t: 3.67 Flange 01.✓er hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)'.5: 10.79 

lamda(rf) 0.95*(E*k,/Fyr)'.5: 19.44 

k,: 4/(D/tw}A.5: 0.36 but 0.35<=k,<=0.76 
kc:: 0.36 
Fyr: smaller of 3 items below: 

0.7*Fyc: 25.2 ksi 

Rh*Fyt*Sxt/Sxc: 36.0 ksi 
Fyw: 36.0 ksi 

but not less than: 
0.5*Fyc: 18.0 ksi 

Fyr: 25.2 ksi 
Case 2: Compact Flange If Case 2 Flange is Noncompact or Slender/ then check famdas used. 
Slender Flange 

Mnc: 
Rpc: 

\lilors/condi.tion of Case 12 and Case 2 

[ 1-( 1-( Fyr*Sxc)/( Rpc* Myc) • ( lamd a (f)-lam da (pf))/ (lam da ( rf)-lamda (pf))]* Rpc* Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 orA6.3.2-2 

For non composite sections where: Fyw• Aw>= I Fye* Ac-Fyt* At I, Dcp=D/(2 • Aw*Fyw)[Fyt* At+Fyw* Aw-Fye* Ac], otherwise Dcp=D. 
Fyw*Aw: 2173.5 kip IFyc*Ac-Fyt*At[: 0 kip Use2"D"twforAwduetotwowehs 
Dcp: 30.2 in 

Limiting Slenderness Ratio for Compact Web: 

lamda (pw(Dcp)): ((E/Fyc)'.5)/(0.54*(Mp/(Rh*My))-0.09)'2<=lamda(rw)*(Dcp/Dc) 
Plastic Moment Mp: See Article D6.1 

Article D6.1- Plastic Moment: Mp: See Table D6.1-2, Case I 

Mp: 
Y(bar): 

Pw /(2* D )* [Y (bar)' 2+( D-Y(ba r) )A 2]+[P rt* drt+Prb* d,b+Pt*dt+Pc*d,1 

(D /2)* [ (Pc-Pt-P rt-Prb )/Pw+ 1] 

Hybrid factor: 

Yield Moment 

Web Compact? 

Pc: 
Pt: 

Prt: 
Prb: 

Pw: 
Y(bar): 
drt: 

drb: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 

Myc: 
Myt: 
My: 

Fyc*bc*tc: 

Fyt*bt*tt: 
0 no concrete reinforcing steel 
0 no concrete reinforcing .steel 

972 kip 
972 kip 

Fyw*D*tw•,: 2173.5 kip 
30.1875 

O no concrete reinforcing st'eef 
O no concrete reinforcing steel 

Y(bar)+ttt/2 30.5625 in 
D-Y(bar)+tk/2 30.5625 in 
92219.77 kip-in 

See Article 6.10.1.10.1 

1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 80037 kip-in 

Fyt*Sxt 80037 kip-in 
80037 kip-in 

lamda (pw(Dcp)): smaller of 
( ( E/Fyc) '.5 )/(0 .54 *(Mp/( Rh* My) )-0 .09 )' 2 
lamda(rw)*(Dcp/Dc) 
lamda (pw(Dcp)): 100.2 

2*Dcp/tw 
lamda (pw(Dcp)): 

120.8 
100.2 

Web is not compact, See Article A6.2.2 

100.2 

161.8 

Article A6.2.2 - Noncom pact Web Sections Verify the webs are non-compact and not slender. 

If lamda(w) < lamda(rw), then noncom pact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 120.752 

Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc)A.5: 

Noncompact vs Slender webs? Noncompact1 keep going 

161.8 

This is multiplied by 2 due to two webs 

Web P!astification Factor - Comp: Rpc: smaller of [1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 

Limiting Slenderness ratio for a compact web: 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp), 
lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(rw) 

100.2 
100.2 

[l-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 

Rpc (FINAL): 

Mnc: 

l.101 

1.101 

54955 kip-in 

Use if Web is Noncompact 

Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 88155 kip-in Per Article AG.3.3' 

Nominal Flexural Resistance - Comp: Mnc: 54955 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 
Web Plastiflcation Factor - Ten: Rpt: See Article A6.2.1 or Article AG.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.101 
1.152 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))J*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))J*(Mp/Myt) 

Mp/Myt 
Rpt: 1.101 Use if Web is Noncompact 

Rpt (FINAL): 1.101 

Mnt: 88155 kip-in 

l.101 
1.152 

V-4. 
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Project: 

Date: 

Mn DOT Special Structures-69801J - Bridge 3A Pier 5 

21-May-10 

RisaSection Name: BR3A-PS-f 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fvc: 
Modulus of Elasticity: E: 

Compression Flange: bfc: 

Tension Flange: bft: 

Webs: D: 

Clear Space between webs: 

ksi 

in 

in 

in 

in 

Unbraced Length: Lb: i}Js8:t1:2s:1Jin 

Neutral Axis: Y-bar (Comp) in 

Moment of lntertia: lxx inA4 
Section Modulus: Sx (Comp) 1n11.3 
Radius: rx in 

Plastic Modulus: lx in"3 
Torsional Constant: in''-4 

Fyt: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 

ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 

Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 90147 

Eng: JDF 

Checked By: (__,JYI"'\. 

\·Y\, i:-~(J,.,\ ~\.,.Q.c.lC ~ 

( tr·J-2-t..1\ 

Fvw: i '\~"'1'.~'361 ksi 

X-bar 

Sy R~-'.;%:)3'i~in"3 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 32.844 in 

Moment of Inertia Comp Flange: lye: 2916.0 inA4 

Moment of Inertia Tens Flange: lyt: 2916.0 in'4 

Yield Strength Limit: Max Fy: 36 ksi Limit Fy: 70 ksi ok - Kee.p Going 
Web Slenderness Limit (slender): 2*Dc/tw: 131.376 5. 7*( E/Fyc)A.5: 161.8 ksi OK - Keep Going 
Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK- Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections With Compact or Noncompact Webs 

Article A6.l - General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sectio'ns with Oescretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange Lateral Bending Stress: 

Mu: 

f,: 
Varies, see Risa 3D 

See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(Mu/My,))A.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness Limit (non compact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

n: 

rt: 

Lp: 

Cs: 

Cb: 

Rb: 

lamda (rw): 

2*Dc/tw: 

Rb: 

Lb: 

fl: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A.5 

btc/(12 * ( 1 +( 1/3 )* ( llc*tw/(b1c*t1c))) )AO .5 

9.5 in 

269.0 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since iVImid/M2>1 at most situations. May be conservative at some iocations. 

See Article 6.10.1.10.2 

S.7*(E/Fyc)A.S 

131.376 

1.0 if 2*Dc/tw <= lamda (rw) 

161.8 

1 Assume 1.0. Conservative, 

125.1 in 1.2* Lp* (Cb* Rb/ ( M u/Myc) )' .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

322.7 in O)<- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be 0taken as the sma!ler of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the compression flange is compact: 

v-rf 



Jc~v,, 
i..ht.tt\O 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table 84.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor• Comp: 

Article A6.2.1 · Compact Web Sections: 
Determine If the web is compact: 
Depth of Web in Comp_ at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular b"ox and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) b/t: 
lamda(pf) 1.12*(E/Fy)•.s: 
lamda(rf) l.40*(E/Fy)•.s: 
Case 12: Slender Flange 

40.00 Clear space between webs/t ,; 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 3.67 Flange overhang measured from mid-web/tfc 
famda(pf) 0.38*(E/Fy)•.s: 10.79 
lamda(rf) 0.9S*(E*k</Fyr)•.5: 19.07 
k,: 4/(D/tw)•.5: 0.35 but0.35<=kc<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.5*Fyc: 

25.2 ksl 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncom pact or Slender, then check lamdas used. 
Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[l•(l·(Fyr*Sxc)/(Rpc*Myc)*(lamda(f)-lamda(pf))/(lamda(rf)-lamda(pf))]*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 or A6.3.2-2 

For non composite sections where: Fyw* Aw>= I Fye* Ac-Fyt* At\, Dcp=D/(2* Aw*Fyw)[Fyt* At+Fyw* Aw-Fye* Ac], otherwise Dcp=D. 
Fyw*Aw: 2364.768 kip I Fyc*Ac-Fyt*At\: 0 kip Use2'D'twforAwdue to two webs 
Dcp: 32.8 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)•.s)/(o·.s4*(Mp/(Rh*My))-0.09)•2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.l • Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, case I 
Pw/(2*D)*[Y(bar)•2+(D·Y(bar))•2]+(Prt*drt+Prb*dm+Pt*dt+Pc*d,J 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+l] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
·drb! 

dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*t,: 
Fyt*bt*tt: 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•,: 2364.768 kip 
32.844 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+trt/2 33.219 in 
D·Y(bar)+tr</2 33.219 in 

103412 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 89170 kip-in 
Fyt*Sxt 89170 kip-in 

89170.2 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)".S)/(0.54*(Mp/(Rh*Myl)-0.09)A2 
lamda(rw)*(Dcp/Dc) 

98.7 
161.8 

lamda (pw(Dcp)): 98.7 

2*Dcp/tw 
lamda (pw(Dcp)): 
Web is not compact, See Article A6.2.2 

This-is multiplied by 2 due to two webs 

Article A6.2.2·· Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slendernessratio for web: lamda(w): 2*Dc/tw: 131.376 
Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc)•.s: · 

Noncompact vs Slender webs? Noncompact, keep going 

·,. \___-. Web Plastification Factor• Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[l·(l·(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 



\ / 

( 

Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))* (Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp ))*(Dc/Dcp) 

lamda(rw) 

98.7 

98.7 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.077 Use 1f Web is Noncompaet 

Rpc (FINAL): 1.077 

Mnc: 61299 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc•Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 96035 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 61299 kip-in 

A6.4- Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance -tension: Mnt: Rpt*Myt 

Web Plastification Factor-Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.077 

1.160 

VC:;-''"\ 
0/-z-~t\\c 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce -Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*l(lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 

Rpt: 1.077 Use- 1f Vifeh is Noncompact 

Rpt (FINAL): 1.077 

Mnt: 96035 kip-in 

1.077 

1.160 
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Project: 
Date: 

Mn DOT Special Structures -69801J - Bridge 3A Pier 5 
21-May-10 

RisaSection Name: BR3A-PS-g 

Spreadsheet has been created for use with Box Steel Beam Caps Dnly. 
For sections with compact, non-compact, or slender flanges, 
For sections with compact or non-compact webs. 

Yield Strengths: Fy,: 

Modulus of Elasticity: E: 
Compression Flange: bk: 
Tension Flange: btt: 
Webs: D: 
Clear Space between webs: 

In 
in 
in 

Unbraced Length: Lb: ~in 

Neutral Axis: Y-bar (Comp) in 
Moment of lntertia: lxx in"4 
Section Modulus: Sx (Comp) inl\3 
Radius: rx in 
Plastic Modulus: zx jnA3 

Torsional Constant: jnA4 

tfc: 
tit! 

tw: 

Y bar(Ten) 
lyy 

Sx (Ten) 
ry 
Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposlte Sections 

Project Number: 90147 
Eng: JDF 

Checked By: G:'.1t"i\ P' , i 

·1t1; t~<>. \ c \.-~ c..'_,,_ . .:.1 . l \Ol,o 
{'( (,\R.( \t {.t j,i_.q \t ff 

Fvw: l::~Y..:~«~~~]ksi 

X-bar j;;:,:;;;.~~;(!i\in 

Sy 

If the following conditions are met, proportion the section according to the provisions for compact or non compact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 25.978 in 
Moment of Inertia Comp Flange: Ive: 5832.0 in•4 
Moment of Inertia Tens Flange: lyt: 2916.0 in•4 

Yield Strength Limit: Max Fy: 36 ksl LimitFy: 70 ksi OK - Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 103.912 5.7*(E/Fyc)•.S: 161.8 ksi OK - Keep Going 
Flange Ratio: lyc/lyt: 2 Limit: 0.3 OK - Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.l - General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 3D 
See Article 6.10.l.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*Lp*(Cb*Rb/(M,/Ml"))•.s 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Fai:tor: 
Web Slenderness Limit (noncompact): 

·Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Cb: 

Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 
Rb: 

Lb: 

fl: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
l.O*rt*(E/Fy,)A.S 
bre/(12*(1+(1/3)*(D,*tw/(b1e*t1e))))•O.S 

10.0 in 
283.8 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 1.0 if 2*Dc/tw <= lamda (rw) 
S.7*(E/Fyc)•.S 161.8 

103.912 

1 Assume 1.0. Conservative. 

125.1 in 1.Z*Lp*(Cb*Rb/(Mu/Myc))•.s 

Muy/Sy first-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article AG.3 

340.6 in Ok -Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 

V-l( 



( 

I 

,/ (..) 'iY\ 

(:,..\. z;.. \, ''-:-· 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 

Web Plastification Factor - Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 

compression. 

lamda(f) 
lamda(pf) 

lamda(rf) 

b/t: 
1.12*(E/Fy)'.5: 
1.40*(E/Fy)'.5: 

Case 12: Compact Flange 

20.00 Ciear space between webs/t _fr: 

31.79 

39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 

lamda(f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)'.S: 10.79 

lamda(rf) 0.95*(E*kc/Fyr)'.5: 19.14 

kc: 4/(D/tw)'.S: 0.35 but 0.35<=kc<=0.76 
kc: 
Fyr: 

Fyr: 

0.35 

smaller of 3 items below: 
0.7*Fyc: 

Rh*Fyt*Sxt/Sxc: 
Fyw: 

but not less than: 
0.S*Fyc: 

25.2 ksi 

25.3 ksi 
36.0 ksi 

18.0 ksi 

Case 2: 
2S.2 ksi 

Compact Flange if Case 2 Flange is Noncompact or Slender✓ then check famdas used. 

Compact Flange VVorse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc*Myc Equation A6.3.2-1 or A6.3.2-2 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 2315.268 kip jFyc*Ac-Fyt*Ati: 972 kip Use2'D'twforAwduetotwowebs 
Dcp: 18.7 in 

Limiting Slenderness Ratio for Compact Web: 

lamda (pw(Dcp) ): ((E/Fyc)'.S )/[0.54 *(Mp/(Rh* My))-0.09)'2<=1amda(rw)* (Dcp/Dc) 
Plastic Moment Mp: See Article D6.1 

Article D6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y[bar): 

See Table D6.1-2, Case I 

Pw/(2*D)*[Y(bar)'2+(D-Y(bar))'2]+[Prt*drt+Prb*d,b+Pt*dt+Pc*dcJ 
( D /2)* [ ( Pc-Pt-Prt-P rb )/Pw+ 1] 

Pc: 

Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 

drb: 
dt: 
de: 
Mp: 

Rh: 

Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

1944 kip 

972 kip 
O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw*D*tw•z: 2315.268 kip 
45.6565 

O no concrete reinforcing steel 
O no concrete reinforcing steel 

Y[bar)+trt/2 46.0315 in 
D-Y(bar)+trc/2 19.4065 in 

126255.3 kip-in 

See Article 6.10.1.10.1 

1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 135833 kip-in 
Fyt*Sxt 95495 kip-in 

95495.4 kip-in 

lamda (pw(Dcp)): smaller of 
( ( E/Fyc) '.5 )/(0 .54 *(Mp/[ Rh *My) )-0.09 )' 2 
lamda(rw)*(Dcp/Dc) 
lamda (pw(Dcp)): 72.9 

2*Dcp/tw 
lamda (pw(Dcp)): 

74.6 
72.9 

Web is not compact, See Article A6.2.2 

72.9 
116.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncom pact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 103.912 

Limiting Slenderness ratio for noncom pact web: 
lamda(rw): 5.7*(E/Fyc)'.5: 

Non compact vs Slender webs? Noncom pact, keep going 

Web Plastification Factor- Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(1-(Rh*Myc/Mp))*((lamda[w)-lamda(pw(Dc)))/(lamda[rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 

V--l1-
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( 

Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc}}: smaller of 

lamda(pw( Dcp))* (Dc/Dcp} 

lamda(pw(Dc}}: 

lamda(pw(Dcp))* (Dc/Dcp} 

lamda(rw} 

101.5 

101.5 

[1-(1-(Rh'Myc/Mp)}*((lamda(w}-lamda(pw(Dc})}/(lamda(rw}-lamda(pw(Dc})}]*(Mp/Myc) 

Mp/Myc 

Rpc: 0.929 Use lf Web is Noncom pact. 

Rpc (FINAL): 0.929 

Mnc: 126255 kip-in Per Article A6.3.2 

0.932 

0.929 

Jw\ry\ 
(;; l·?....4,\ ~ ~ C-' 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2} 

Mnc: 126255 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 126255 kip-in 

A6.4- Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance - tension: 

Web Plastification Factor-Ten: 

Nominal Flexural Resisatnce - Ten: 

Mnt: Rpt*Myt 

Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncom pact Web Sections 

Rpt: smaller of [1-(1-(Rh*Myt/Mp)}*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)})]*(Mp/Myt} 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w}-lamda(pw(Dc))}/(lamda(rw)-lamda(pw(Dc})}]*(Mp/Myt) 1.309 
Mp/Myt 1.322 
Rpt: 1.309 Use if Web is~Noncompact 

Rpt (FINAL): 1.309 

Mnt: 125033 kip-in 



(. 
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Project: 
Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier S 

4-Feb-10 
RisaSection Name: BR3A-PS-c 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 
For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fvc: 
Modulus of Elasticity: E: 

Compression Flange: btc: 
Tension Flange: b1t: 
Webs: D: 
Clear Space between webs: 

ksi 
ksi 

in 

In 

in 
in 

Unbraced Length: Lb: ~in 

Neutral Axis: Y-bar (Comp) in 
Moment of lntertia: !xx in"4 
Section Modulus: Sx(Comp) jnA3 

Radius: rx in 
Plastic Modulus: Zx jnA3 

Torsional Constant: jnA4 

Fvt: 

tfc: 
tit: 

tw: 

Ybar(Ten) 

IW 
Sx (Ten) 
ry 

Zy 

in 
jnA4 

in"3 
in 

in"3 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 
Eng: 
Checked By: 

Fyw: 

X-bar 

Sy 

90147 
JDF 

~ksi 

i:~ll;[Q,fatjin•3 

If the following conditions are met, proportion the section according to the provisions for compact or noncompact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 30.188 in 
Moment of Inertia Comp Flange: Ive: 2916.0 in•4 
Moment of Inertia Tens Flange: lyt: 2916.0 in•4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK - Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 120.752 S.7*(E/Fyc)•.S: 161.8 ksi OK - Keep Going 

Flange Ratio: lyc/lyt: 1 Limit: 0.3 OK - Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.1 - General - Same as Article 6.10.6.2.3 above. 
Article A6.l.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall· be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 30 
See Article 6.10.l.6 

Mu+(l/3)*fl*Sxc<=phl(f}*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(Mu/Mvc))'.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

rt: 

rt: 
Lp: 

Cb: 
Cb: 

Rb: 
lamda (rw): 
2*Dc/tw: 

Rb: 

Mu/Myc: 

Lb: 

ft: 
Muy: 

phi(f}: 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fvc)•.S 
b1c/(12*(1+(1/3)*(D,*tw/(brc*ttc))))•0.5 

9.5 in 
270.8 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 
S.7*(E/Fyc)•.s 

120.752 

1 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

125.1 in 1.2*Lp*(Cb*Rb/(Mu/Myc))•.s 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

325.0 in ·of- Keep Going, First-<>rder elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article AG.3.3. 

Article A6.3,? - Local Buckling Resistance: 
Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISCTable B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 

Web Plastification Factor - Comp: 

Article A6.2.l - Compact Web Sections: 
Determine if the web is compact: 

Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structuraf sections of uniform thickness subject to bending or 

compression. 

lamda(f) 

lamda(pf) 
lamda(rf) 

Case 12: 

b/t: 
l.12*(E/fy)'.5: 
1.40* (E/Fy)' .5: 
Slender Flange 

40.00 Clear space between webs/t .fc 
31.79 

39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 

lamda(f) b/t: 3.67 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/fy)'.5: 10.79 

lamda(rf) 0.95*(E*k,/fyr)'.5: 19.44 

k,: 4/(D/tw)'.5: 0.36 but 0.35<4,<=0.76 
k,: 0.36 

fyr: smaller of 3 items below: 

0.7*Fyc: 25.2 ksi 
Rh*Fyt*Sxt/Sxc: 36.0 ksi 

Fyw: 36.0 ksi 
but not less than: 
0.5*Fyc: 18.0 ksi 

25.2 ksi 

Case 2: Compact Flange If Cose 2 Flange is Noncompoct or Slender/ then check Jamdas used. 
Slender Flange 

Mnc: 

Rpc: 

V✓orse condition of Ca.se 12 and Case 2 

[1-(1-(Fyr*Sxc)/(Rpc*Myc)*(lamda(f)-lamda(pf))/(lamda(rf)-lamda(pf))]*Rpc*Myc 
See Article A6.2.l or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 or A6.3.2-l 

For non composite sections where: fyw*Aw>= I Fyc*Ac-Fyt*At(, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 2173.5 kip j Fyc*Ac-Fyt*At[: 0 kip Use 2t'o•~tw for Aw due to two webs 
Dcp: 30.2 in 

Limiting Slenderness Ratio for Compact Web: 

lamda (pw(Dcp) ): ( ( E/Fyc)' .5 )/(0 .54 *(Mp/ (Rh* My) )-0.09 )' 2<=1 am da ( rw)* ( Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1- Plastic Moment: Mp: See Table D6.1-2, Case I 

Mp: 
Y(bar): 

Pw /(2 * D )* [Y(bar)' 2+(0-Y(ba r) )' 2]+[P rt* drt+Prb* d,b+Pt* dt+Pc* d,1 

( D /2)* [ ( Pc-Pt-Prt-Prb )/Pw+ l] 

Hybrid factor: 

Yield Moment 

Web Compact? 

Pc: 

Pt: 

Prt: 
Prb: 

Pw: 
Y(bar): 

drt: 
drb: 
dt: 
de: 

Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*b,*tt: 

O no concrete reinforcing steel 
O no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•i: 2173.5 kip 

30.1875 
O no concrete reinforcing steel 
0 no concrete reinforcing si'eel 

Y(bar)+ttt/2 30.5625 in 
D-Y(bar)+tk/2 30.5625 in 

92219.77 kip-in 

See Article 6.10.1.10.1 

1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 80037 kip-in 

Fyt*Sxt 8D037 kip-in 

80037 kip-in 

lamda (pw(Dcp)): smaller of 

( ( E/Fyc)' .5 )/( 0.54 * (Mp/( Rh* My) )-0.09 )' 2 
lamda(rw)*(Dcp/Dc) 
lamda (pw(Dcp)): 100.2 

2*Dcp/tw 
lamda (pw(Dcp)): 

120.8 

100.2 
Web is not compact, See Article A6.2.2 

100.2 
161.8 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 

If lamda(w) < lamda(rw), then noncom pact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 120.752 

Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc)'.5: 

Noncompact vs Slender webs? Noncom pact, keep going 

161.8 

This is multiplied by 2 due to two webs 

Web Plastification Factor - Comp: Rpc: smaller of [1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Limiting Slenderness ratio for a compact web: 



( 

( 

Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))* (Dc/Dcp l 

lamda(pw(Dcl): 

lamda(pw(Dcp ll*(Dc/Dcp) 

lamda(rw) 

100.2 

100.2 

[1-(1-(Rh*Myc/Mpl)*((lamda(w)-lamda(pw(Dc))l/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.101 Use if VVeb is Noncompaet 

Rpc (FINAL): 1.101 

Mnc: 54955 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

lflb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc {Same as A6.3.2) 

Mnc: 88155 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 54955 kip-in 

A6.4- Flexural Resistance Based on Tension F!ange Yielding 

Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 

Web Plastification Factor-Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.101 

1.152 

Rpt: smaller of [1-(1-(Rh*Myt/Mpl)*((lamda(w)-lamda(pw(Dcl))/(lamda(rw)-lamda(pw(Dc)))l*(Mp/Myt) 

Mp/Myt 

Nominal Flexural Resisatnce - Ten: 

[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc))l]*(Mp/Myt) 

Mp/Myt 
Rpt: 1.101 Use if Web is Noncompact 

Rpt (FINAL): 1.101 

Mnt: 88155 kip-in 

1.101 

1.152 

i 
/ 

// 
/ 

V-tCo 



Project: 
Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 5 
4-Feb-10 

RisaSection Name: BR3A-PS-f 

Spreadsheet has been.created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fye: 
Modulus of Elasticity: E: 
Compression Flange: bk: 

Tension Flange: b1t: 
Webs: O: 
Clear Space between webs: 

ksi 
ksi 

in 

in 
in 
in 

Unbraced Length: Lb: l~4~11;lin 

Neutral Axis: Y-bar (Comp) in 
Moment of lntertia: lxx in"4 
Section Modulus: Sx(Comp) in11.3 
Radius: rx In 
Plastic Modulus: zx jnA3 

Torsional Constant: in''-4 

. 
Fvt: 

tfc: 

tit: 
tw: 

Y bar(Ten) 
lyy 
Sx (Ten) 
ry 

Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6,10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 
Eng: 

Checked By: 

Fvw: 

X-bar 

Sy 

90147 
JDF 

~ksi 

k?d1P:;r:tsjin 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified In Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 32.844 in 
Moment of inertia Comp Flange: lye: 2916.0 inA4 
Moment of inertia Tens Flange: lvt: 2916.0 inA4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK - Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 131.376 S.7*(E/Fyc)A.S: 161.8 ksi OK - Keep Going 
Flange Ratio: iyc/lyt: 1 Limit: 0.3 OK - Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1 - Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 3D 
See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(Mu/My,))A.5 

. Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 
Lp: 

rt: 
rt: 
Lp: 

Rb: 
lamda (rw): 
2*Dc/tw: 
Rb: 

Mu/Mv,: 

Lb: 

ft: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A .5 
bfc/(12 * (1 +(1/3)* (Oc*tw/(bk*ttc))) )AO.S 

9.5 in 
269.0 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 
5.7*(E/Fyc)A.5 

131.376 

1 

1.0 if 2* Dc/tw <= lamda (rw) 

161.8 

1 Asst1me 1.0. Conservative. 

125.1 in 1.2*Lp*(Cb*Rb/(Mu/Myc))A.5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

322.7 in OK- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 

V---lr 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor - Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) b/t: 
lamda(pf) 1.12*(E/Fy)A.5: 
lamda(rf) 1.40*(E/Fy)A.5: 
Case 12: Slender Flange 

40:oo Clear space between webs/t 1, 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 3.67 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)A.S: 10.79 
lamda(rf) 0.95*(E*k</Fyr)'.5: 19.07 
kc: 4/(D/tw)A.5: 0.35 but 0.35<=kc<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
O.S*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncom pact or Slender, tl1en check lamdas used. 
Slender Flange 

Mnc: 
Rpc: 

Worse condition of Case 12 and Case 2 

[1-(1-(Fyr*Sxc)/(Rpc*Myc)*(lamda(f)Clamda(pf))/(lamda(rf)-lamda(pf))J*Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2·1 orA6.3.2-2 

For non composite sections where: Fyw*Aw>= I Fyc*Ac-Fyt• At I, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc• Ac], otherwise Dcp=D. 
Fyw*Aw: 2364.768 kip [Fyc*Ac-Fyt*Atl: 0 kip Use2'D'tw for Aw due to two webs 
Dcp: 32.8 in 

Limiting Slenderness Ratio·for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D-Y(bar))A2J+[Prt*drt+Prb*d,b+Pt*dt+Pc*dcJ 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+l) 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,i,: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

972 kip 
972 kip 

Fyw*D*tw•i: 2364.768 kip 
32.844 

0 110 concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+ttt/2 33.219 in 
D-Y(bar)+tfc/2 33.219 in 

103412 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 89170 kip-in 
Fyt*Sxt 89170 kip-in 

89170.2 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.S)/(0.54*(Mp/(Rh*My))-0.09)A2 
lamda (rw)*(Dcp/Dc) 

98.7 
161.8 

lamda (pw(Dcp)): 98.7 

2*Dcp/tw 
lamda (pw(Dcp)): 

131.4 
98.7 

Web is not compact, See Article A6.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 131.376 
Limiting Slenderness ratio for noncompact web: 

lamda(rw): S.7*(E/Fyc)A.S: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastification Factor - Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))J*(Mp/Myc) 
Mp/Myc 



(( 

Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lam da(pw(Dcp)) • (Dc/Dcp) 
lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(rw) 

98.7 
98.7 

(1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.077 Use if Web is Noncompact 

Rpc (FINAL): 1.077 

Mnc: 61299 kip-In Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<:=Lp, then Mnc=Rpc*Myc 
Lb<:=Lp, therefore Mnc=Rpc*Myc (Same as AG.3.2) 
Mnc: 96035 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 61299 kip-in 

A6.4- Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance -tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article AG.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.077 
1.160 

Rpt: smaller of (1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce • Ten: 

Mp/Myt 
(1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 
Rpt: 1.077 Use if Web is Noncompact 

Rpt (FINAL): 1.077 

Mnt: 96035 kip-in 

1.077 

V-11 



Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 5 

4-Feb-10 

RisaSection Name: BR3A-PS-g 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fye: 

Modulus of Elasticity: E: 

Compression Flange: bk: 

Tension Flange: b1t: 

Webs: D: 

Clear Space between webs: 

in 

in 

In 

Unbraced Length: Lb: fr-~~12$~jin 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx 

Section Modulus: Sx (Comp) 

Radius: TX 

Plastic Modulus: zx 
Torsional Constant: J in"4 

Fvt: 

tfc: 
. tit: 

tw: 

Y bar(Ten) 

lyy 
Sx (Ten) 

ry 

Zy 

in 
jnA4 

in"3 
in 

in"3 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexu.re 

Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 

Eng: 

Checked By: 

Fvw: 

X-bar 

Sy 

90147 

JDF 

F,~;,i}c"!:4·f31,j ksi 

If the foll owing conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified In Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 25.978 in 

Moment of Inertia Comp Flange: lye: 5832.0 inA4 

Moment of inertia Tens Flange: lyt: 2916.0 inA4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK - Keep Going 

Web Slenderness Limit (slender): 2*Dc/tw: 103.912 5.7*(E/Fyc)A.S: 161.8 ksi OK - Keep Going 

Flange Ratio: lyc/lyt: 2 Limit: 0.3 OK - Keep Going 

Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10.6.2.3 above. 

Article A6.1.l - Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment- Major Axis: 

Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*Lp*(Cb*Rb/(Mu/Myc})A.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 

Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 

Lp: 

rt: 
rt: 

Lp: 

Cb: 

Cb: 

Rb: 

lamda [rw): 

2*Dc/tw: 

Rb: 

Mu/My,: 

f,: 

Muy: 

phi(f}: 

Mnc: 

See Article 6.10.8.2.3 

1.0* rt* (E/Fy,)A .5 

brc/(12*(1+(1/3)*(Dc*tw/(bk*tk))))A0.5 

10.0 in 

283.8 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since Mmid/M2>1 at most situations. Moy be conservative at some locations. 

See Article 6.10.1.10.2 

5.7*(E/Fyc)A.S 

103.912 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

125.1 in 1.2*Lp*(Cb*Rb/(Mu/Myc))A.S 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

340.6 in OK - Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 

Determine if the compression flange is compact: 



(( 

Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table 84.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Piastification Factor - Comp: 

Article A6.2.1 • Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) 
lamda(pf) 
lamda(rf) 

b/t: 
l.12*(E/Fy)'.5: 
l.40*(E/Fy)•.S: 

Case 12: Compact Flange 

20.00 Clear space between webs/tJc 
31.79 
39,74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
iamda(f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
iamda(pf) 0.38*(E/Fy)•.s: 10.79 
lamda(rf) 0,95*(E*kc/Fyr)•.s: 19.14 
k,: 4/(D/tw)A.5; 0.35 but 0.35<=kc<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.S*Fyc: 

25.2 ksi 

25.2 ksi 
25.3 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncom pact or.Slender, then check lamdas used, 

Compact Flange Worse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc*Myc Equation A6.3.2·1 or A6.3.2-l 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=iamda (pw(Dcp)) 
Dcp: See Article D6.3.2 
For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Ati, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*AcL otherwise Dcp=D. 
Fyw*Aw: 2315.268 kip I Fyc*Ac-Fyt*Atl: 972 kip Use 2'D'tw for Aw due to two webs 
Dcp: 18.7 in 

Limiting Slenderness Ratio for Compact Web: 
iamda (pw(Dcp)): ((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))•0,09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)'2+(D•Y(bar))A2J+[Prt*drt+Prb*d,b+Pt*dt+Pc*d,J 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+l] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,b: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*bc*tc: 
Fyt*bt*tt: 

1944 kip 
972 kip 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw* D*tw•2: 2315 .268 kip 
45,6565 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 46.0315 in 
D-Y(bar)+t1e/2 19.4065 in 
126255.3 kip-in 

See Article 6.10.1.10.1. 

1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 135833 kip-in 

. Fyt*Sxt 95495· kip-in 
95495.4 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A,5)/(0.54*(Mp/(Rh*My))-0.09)'2 
lamda(rw)*(Dcp/Dc) 

72.9 
116.2 

lamda (pw(Dcp)): 72.9 

2*Dcp/tw 
lamda (pw(Dcp)): 

74.6 
72.9 

Web is not compact, See Article A6.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 103.912 
Limiting Slenderness ratio for noncompact web: 

lamda(rw): S.7*(E/Fyc)•.s: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastification Factor• Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[l·(l-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 

V..-Z, I 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 
lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dqi) 

lamda(rw) 
101.S 

101.S 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 

Rpc (FINAL): 

Mnc: 

0.929 

1.309 

177847 kip-in 

Use if Web is Noncompact 

Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 
Mnc: 177847 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance - tension: Mnt: 

Web Plastification Factor - Ten: Rpt: 

177847 kip-in 

Rpt*Myt 

\ 
'L,,:(<o-< 

See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

0.932 

0.929 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dcl))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-[1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))J*(Mp/Myt) 

Mp/Myt 
Rpt: 1.309 Use if Web is Noncompact 

Rpt (FINAL): 1.309 

Mnt: 125033 kip-in 

1.309 
1.322 
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0· 
FINAL RATING SUMMARY TABLE FOR PIER 69801J PS-3A 

(LRFR method, System factor q>s = 0.85) 

MULTIPLE-TRIP 

RF I LOCATION 

1.15 

1.49 

N bottom flange 
transition 

N bottom flange 

transition 

SINGLE-TRIP 

RF I LOCATION 

N/A N/A 

N/A N/A 

ICOMPLETED BY: JDF 

(DATE: 6-11-10 

COMMENTS 

Flexure Controls 

Flexure Controls 

ICHECKED BY: CJM 

IDATE: 6/25/10 

,,..·•--, 
,,~, 

/ \: 

t20 *"' Type 3 +SU7 N/A N/A N/A N/A N/A 1 C: QJ 

·t: :'Q Type 352-40 + SU7 N/A N/A N/A N/A N/A I 
0 ..c: 
a.. ~ Type 353 + 5U7 N/A N/A N/A N/A N/A ■ 

STD. A+ SU7 I N/A I N/A I N/A I N/A I N/A 

STD. B + SU7 I N/A I N/A I N/A I N/A I N/A 

STD. C + SU7 I N/A I N/A I N/A I N/A I N/A 

* ~ P411 + 5U7 N/A N/A N/A N/A N/A 
Vl .~ 

~ ~ P413 + SU7 N/A N/A N/A N/A N/A 

i ::; C152b + SU7 N/A N/A N/A N/A N/A 
>fi -~ '3 C174b + SU7 N/A N/A N/A N/A ' N/A 

~ i C198 23 + SU7 N/A N/A N/A N/A N/A 

a.. - C214b + SU7 N/A N/A N/A N/A N/A 

C237b + SU7 I N/A I N/A I N/A I N/A I N/A 

C256b + SU7 I N/A I N/A I N/A I N/A I N/A 

C200j + SU7 I N/A I N/A I N/A I N/A I N/A 

STD. A I N/A I N/A I N/A I N/A I N/A 

:;) STD. B N/A N/A N/A N/A N/A 

:'Q STD. C N/A N/A N/A N/A N/A 
..c: 

* ~ P411 N/A N/A N/A N/A N/A 
1/) ... 

JI:! ~ P413 N/A N/A N/A N/A N/A 
-~ +-' 
~ ~ C152b N/A N/A N/A N/A N/A 
> C: -~ ..c: C174b N/A N/A N/A N/A N/A 

~ -~ C198 23 N/A N/A N/A N/A N/A 

a.. ~ C214b N/A N/A N/A N/A N/A 

8 C237b N/A N/A N/A N/A N/A 

~ C256b N/A N/A N/A N/A N/A 

~~ ~ ~ ~ ~ ~ 

* Posting and Permit Vehicle ratings were not completed dl!e to satisfactory HL-93 results. 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3A-P6-1 

Number of Shapes = 4 

Total Width = 39.000 

Total Height = 81.000 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right) = 19.500 

X-bar(Left) = 19.500 

Y-bar(Top) = 40.500 

Y-bar(Bot) = 40.500 

Equivalent Properties: 

Area, Ax = 195.00 

Inertia, lxx = 2.244E+005 

Inertia, lyy = 3.672E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 5541.61 

Modulus, Sx(Bot) = 5541.61 

, Modulus, Sy(Left) = 1882.83 

· Modulus, Sy(Right) = 1882.83 

Radius, rx = 33.926 

Radius, ry = 13.722 

Plastic Modulus, Zx = 6171.75 

Plastic Modulus, Zy = 2447.25 

Torsional, J = 92.610 

in 

in 

in 

in 

in 

in 

in 

in 

inA2 

inA4 

jnA4 

inA4 

inA3 

jnA3 

inA3 

jnA3 

in 

in 

inA3 

jnA3 

jnA4 

Section Diagram 

v. 
i 39.000 

! 
I 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3A-P6-1 (Local Axis, for n=1} 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

. Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 39.000 39.000 0.500 0.500 

Height (in) 1.500 1.500 78.000 78.000 

Xo (in) 0.000 0.000 -16.750 16.750 

Yo (in) 39.750 -39.750 0.000 0.000 

Ax (inA2) 58.500 58.500 39.000 39.000 

lxx (inA4) 10.969 10.969 1.977E+004 1.977E+004 

lyy (inA4) 7414.88 7414.88 0.813 0.813 

Additional Properties of Shapes in Section: BR3A-P6-1 (Local Axis, for n=1) 

Sx-Top (inA3) 14.625 14.625 507.00 507.00 

Sy-Right (inA3) 380.25 380.25 3.250 3.250 

rx (in) 0.433 0.433 22.517 22.517 

ry (in) 11.258 11.258 0.144 0.144 

Zx (inA3) 21.938 21.938 760.50 760.50 

Zy (inA3) 570.38 570.38 4.875 4.875 

j (inA4) 5.024 O.OOOE+OOO 3.247 O.OOOE+OOO 

• 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\RisaSectionFiles.nms 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

( 

Section view: BR3A-P6-1 

Q:\09Proj\090147\A.DMN\F200 Design\F204 Calculations\FractureCriticalPiers\RisaSectionFiles.nms 
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Design Details Overhead Sign Trusses Structural Steel 

1800 Sf CHART NO. 1 

L 160'-

1600 Sf L 150' 

L 140' 

1400 Sf L 130 

I- L 120' 
u.. 

ci 
1200 ST 

L 100' AND 110' 
l/l 

L 90' z 
1000 af -

~ L 80' 

:r-
800 Sf PROB EM NO. 2 

<( L 70' 
w 
a:: L 60' <( 

600 sf 

z 
<.:J ROB M NO. 1 -l/l 

,400 sf 

200 5f ... ... ..... .. . .... .. ~ ... ... ... - .... .... 
X X X X X X X X X X X X ... ... ~ ~ .. .. .. .. .. .. m = 
X X X X X X . . X X . X .,. .,. 

~ w .. .. .. .. .. .. m m 

CHORD ANGLES 

SIMPLE TRUSS SPAN 
L TYPICAL PROBLEM NO. 1 

l:f'.J/l'Wl~~[Z[Sl/l"JZ"'-l,(~ ir gg_j \_CHORD - CHART 1:ER "A' 
ASSUMING SPAN - L = 95' 
ASSUMING H - COL- E = 161 

/ME'6ER "B" .,,.,,--slGN AREA "A11 ASSUMING H - COL. F = 13' 

L ASSUMING SIGN AREA "A" = 500 sf 

~~l~f"kl/1/lJ:1~ !!' l>-CH0R0 
CHART 1 

j I s =MAX- • ./ 
SOLUTION 

J!....::2. + 18,'' ~ ~ { ;, 2 ,. % ;, CHORD = 5 x 5 x 1 L5 

~ ! i--..caL. E COL, E = I I 
~COL- F - .., CHART 4 COL. F = I I CHART 4 t:'.'-' MEMBER a A" = 3 x 3 x ¼ L5 

MEMBER 11B" = 2ix 2½x ¼ L5 
"S" = 6 1 --0" BACK TO BACK OF ANGLES 

I SPAN C TD C COL.= L I 
"W" = 5' -0" 

SIMPLE TRUSS SPAN WITH CANTILEVER 
L TYPICAL PROBLEM NO. 1 

§SIZ[SIZl~ZISIZN~\IZNZl)1 js,r ~ l- CHORD - CHART 1 MEI.EER "A" 

= SEE SHEET NO. 1 OF 7 
ASSUMING SPAN - L = 115' 
ASSUMING H - COL, E = 15' 

L 
!!' 

{ 
/MEl,BER 118" _,,-SIGN AREA "A" 

~~l/1/1/41/ 
....I S = MAX. 

CHORD - CHART 1 
COL. F - CHART 4 

SPAN C TO C COL.= L 

/ 

SIGN AREA~ 

l/lJ/1~ 
~ 

COL. E 
CHART 4 

ASSUMING H - COL. F = 16' 
ASSUMING SIGN AREA "A" = 600 sf 
ASSUMING SIGN AREA "B" = 200 sf 

SOLUTJON 

CHORD = 6 x 6 x & LS 
COL. E = IV 
COL. F = I 11 
MEMBER "A" = 3 x 3 x i' L5 
MEMBER "B" = 3 x 3 x 4 L5 
"S" = 7'-0" BACK TO BACK OF ANGLES 
"W" = 6' -a" 

1&00 41' CHART NO, 2 

L- 60' 

1600 sf L- 150' 

- 1~0' 

1400 ef L 130' 
. 

I-
u.. 120' 

1200 8f a = 11 o' 
(./) 

L= 100' z - 1000 Sf 

L- 90' 
~ 

<( 80' 
~ L 

800 .sf - 7 
<( 

w L= 60' 
a:: 
<( L- 50 -600 .sf OR L s z 
<.:J -(./) 

400 .sf 

zoo 15-f 

12 ,. 1 18 20 22 2A 26 28 30 32 34 .. 
REACTION AT CC Ut&I E DR F CStGN "A11 JN KIPS> 

CHART NO. 4 

-

- ,.,,,, 10' 
:: 

H,,, 12' w 
Cl.. 
>- H,,, 14, I-

/f=, 15, z -
:a: 
::J 

II 
H,,, 18• 

_J 
0 if., u :: to, 
0 

SI w 
er: -
~ PRO o. :::J ~ 

0 > 

w It., 
a:: ~~-

~ So, 

;: 

;: 

12 " 16 18 20 22 24 
I 

26 28 30 32 l4 36 

REACTJQ'\I AT COLUMN E (REACTJa-4 COLUMN E. SIGN "A"+ REAClION COLUMN E. SIGN "B"l IN KIPS 

Figure 903.3.5.1 

I-
u.. 

ci 
(./) 

z -
~ 

:r-
<( 

w 
0:: 
<( 

z 
<.:J -(./) 

38 

2 

38 40 42 

CHART NO. 3 

700 sf 

' 

5 

4 

3 

2 

1 

oo sf 

00 ST 

oo .. 

L= 150' 

oo.,PO MN L= 70' 

00 9' 

10 12 14 

REACTION AT CQ.UMN E !SIGN "B 11 IN KIPS! 

NOTE: 

THIS SHEET PROVIDES THE INFORMATION 
NECESSARY TO COMPLETE THE DATA SHEET 
CD-331 AND SHALL NOT BE INCLUDED IN 
DESIGN PLANS. 

SEE LATEST REVIS ION OF STANDARD PLAN 
903.10. 

D = GREATEST OVERALL DEPTH OF ANY 
SIGN OR SIGNS (13'-6" MINIMUM} ON 
TRUSS. 

FOR ·w", ·s", AND MEMBERS "A•, "B· 
AND •c• SEE TABLE OF TRUSS VARIABLES 
SHEET FOR "W", "S", AND MEMBERS "A", 
"B" ANO "C" SEE TABLE OF TRUSS 
VARIABLES SHEET NO. 1 OF 5. 

FOR TYPE C TRAFFIC BARRIER PEDESTALS, 
ADD 0-83 FT. TO THE ESTIMATED COLUMN 
HEIGHT IN DETERMINING COLUMN TYPE 
ONLY. 

T 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Member Section Forces 
Member Sec Axialfkl 

1 M1 1 max 0 
2 min 0 
3 2 max 5.325 
4 min -.38· 
5 3 max 5.325 
6 min -.38 
7 4 max 5.325 
8 min -.38 
9 5 max 5.325 
10 min -.38 
11 6 max 5.325 
12 min -.38 
13 7 max 5.325 
14 min -.38 
15 8 max 5.325 
16 min ,.._38 
17 9 max 4.471 
18 min -1.482 
19 10 max 4.471 
20 min -1.482 
21 11 max 4.656 
22 min -3.479 
23 12 max 4.656 
24 min -3.479 
25 13 max 2.604 
26 min -5.706 
27 14 max .351 
28 min -7.208 
29 15 max .351 
30 min -7.208 
31 16 max -1.173 
32 min -9.295 
33 17 max -1.173 
34 mih -9.295 
35 18 max -1.173 
36 min -9.295 
37 19 max 0 
38 min 0 
39 20 max 0 
40 min 0 

fV\ ov i (I~ LL I One., La--~\ 
:::2.. - \a.V"\.(L.. Lood{ra ~-

. \) 

LC 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Bridge 69801 3A Pier 6 

v Shearfkl LC z Shearfkl 
0 4 0 
0 4 0 

120.443 4 -2.201 
1:693 4 -2.201 

120.443 4 -2.201 
-1.693 4 -2:201 
120.443 4 -2.201 

1.693 4 -2.201 
120.443 4 -2.201 

1.693 4 ~2.201 
120.443 4 -2.201 

1.693 4 -2.201 
120.443 4 -2.201 

1.693 4 -2.201 
120.443 4 -2.201 

1.693 4 -2.201 
80.003 4 -.994 
-56.698 4 -.994 
80.003 4 -.994 
-56.698 4 -.994 
59.909 4 .321 

-108, 115 4 .321 
59.909 4 .321 

-108.115 4 .321 
44.923 4 1.21 

-126.737 4 1.21 
14.397 4 2.446 

-141.042 4 2.446 
14.397 4 2.446 

-141.042 4 2.4-46 
8.461 4 4.114 

-171:762 4 4.114 
8.461 4 4.114 

-171:762 4 4.114 
8.461 4 4.114 

r=1'7l762 4 4.114 
0 4 0 
0 4 0 
0 4 0 
0 4 0 

LC Torauefk-ftl 
4 0 
4 0 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 
4 .002 · 
4 .002 
4: .002 
4 .002 
4 .002 
4 0 
4 0 
4 0 
4 0 

Mar 17, 2010 
4:00 PM 
Checked By: 

LC v-v Momen ... LC z-z Momen ... LC 
4 0 4 0 4 
4 0 4 0 4 
4 -4.278 4 -3.291 4 
4 -4.278 · 4 -234.091 4•· 
4 -12.414 4 -9.549 4 
4 -12.414 4 -679.229 4 
4 -20.549 4 -15.807 4 
4 -20.549 4 -1124.368 4 
4 -28.684 4 -22.066 4 
4 -28.684 A -1569;506 4 
4 -36.82 4 -28.324 4 
4 -36.82 4 -2014.644 4 
4 -44.955 4 -34.582 4 
4 -44.955 4 -2459.782 4 
4 -53.09 4 -40.84 4 
4 -53.09 4 -2904.92 4 
4 -58.991 4 -39.385 4 
4 -58.991 4 -3038.317 4 
4 -62.665 4 -30.243 4 
4 -62.665 4 -2939.485 4 
4 -66.035 4 -20.612 4 
4 \~66':b35 4 ~3049'.'9? 4 
4 -64.847 4 -3.642 4 
4 -64.847 4 -2891:095 4 
4 -61.628 4 15.401 4 
4 -61.628 4 -2659.553 4 
4 -54.862 4 36.018 4 
4 -54.862 4 -2320.475 4 
4 -45.821 4 56.927 4 
4 -45.821 4 -1815.471 4 
4 -36.436 4 74.926 4 
4 -36.436 4 -1521.071 4 
4 -21.23 4 43.656 4 
4 -21.23 4 -886:265 4 
4 -6.023 4 12.387 4 
4 -6.023 4 -251.46 4 
4 0 4 0 4 
4 0 4 0 4 
4 0 4 0 4 
4 0 4 0 4 
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,tl · 1 090147 09014 7 _ 3A_P6_Pier. r3d 



il. 

LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 6 

Dis la Sections for Member Cales 20 
Max lbt~rrial sections for Merrib~r Cak:s . ·· 191-
Include Shear Deformation Yes 

Hot Rolled Steel Code AISC : LRFD 13th 
Cold Formed·Steel Code AISI 01'.ASD '·' ·· : . .-- ·.~ 

Wood Code NDS 2005: ASD 
Wood Temperature. i '• .... :-qooF···• ,, 

' 
;., ,,. 

Concrete Code ACI 2005 
Masonrv Code . • · ': .• •· .. , ... ; ,, 

MSJC 05/IBC 06 ASD .. 
·,, 

Nu 4 
Re 

Concrete Stress 
UsifCrack 
Bad Framin 
UhusedFo· 

Footin Overturn 

Maxi 
Fo6tih 
Footi 

Pedestal Bar 
Pedestal Ties· 

General Material Properties 
Label E ksi G ksi 

1 A36 Steel 29000 11154 

Hot Rolled Steel Properties 
Label E ksi G ksi Nu 

1 A36 29000 11154 .3 

Hot Rolled Steel Section Sets 

1 

Nu 
.3 

Apr19,2010 
2:24 PM 
Checked By:(..~~"'-', 

Therm \1E5 F Densi k/ftA3 
.65 .49 

Therm \1 ES F Densit k/ft"3 Yield ksi 
.65 .49 36 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Apr19,2010 
2:24 PM 

Bridge 69801 3A Pier 6 Checked By: 0'.)v..,.1 

Member Primary Data 
Label I Joint J Joint KJoint Rotate(dea\ Section/Shane Tvoe Desian List Material Desian Rules 

1 M1 N1 N4 BR3A-P6-1 Beam None A36 Steel Default 
2· ···MT · N14: l(>f\J15· ., . . Slab>: ··se'am Nohe· ·-. A36· TvDica1 . .. 

3 M8 N15 N16 Slab Beam None A36 Tvoical 
4 , M~3'/ . •. •_:·,. f,.r1e-,::;:.: '.' ·N11-· -·,·.- --~-

' 
.. -· -· ·, , ·,.· ' ' ~.-Slab···• :•Beam· <·None· ,,_ "A36" . .Tvriica1: 

5 M10 N17 N18 Slab Beam None A36 Tvoical 
6 ·M11· N18 N19 -. Slab. ·. ·• Beam- ·-

None A36--. Tvoicai 
7 M12 N19 N13 Slab Beam None A36 Tvoical 
8 

.. 
M13 N13 N20 Slab Beatn Non.e A36 Tvoical 

Member Advanced Data 
Label I Release J Release I Offsetrinl J Offsetrinl TIC Onlv Phvsical TOM Inactive 

1 M1 Yes Yes 
.. -. 

. , .. , 

3 M8 Ben PIN Yes Yes 

5 · M10 BenPIN BenPIN Yes Yes 

7 M12 BenPIN Yes Yes 
.. -.·: 

Joint Coordinates and Temperatures / 
Detach From Dian ... 

3 N3 64.21 . .725 O O 

5 NS 27.68 2.589 0 0 

7 N7 42.01 1.857 0 0 

9 N9 55.16 1.187 0 0 

11 N14 25.93 6.678 O O 

13 N16 36.6805 6.129 O O 

15 N18 46.13 5.647 O O 

17 N20 65.96 4.636 0 0 
.-1•:"II In u 

" 

Joint Boundary Conditions 
Joint Label X fk/inl Y fk/inl Z fk/inl X RotJk-ft/radl Y RoUk-ft/radl Z RoUk-ft/radl Footina 

1 N2 Reaction Reaction Reaction Reaction 
2 

.-·•·-

N13 SlaveN3 SlaveN3 SlaveN3 SlaveN3 

N16 SlaveN6 SlaveN6 SlaveN6 SlaveN6 

7 N18 SlaveN8 SlaveN8 SlaveN8 SlaveN8 
8 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 6 

Apr19,2010 
2:24 PM 
Checked By: <:..-,::)Y0 · 

Joint Loads and Enforced Displacements (BLC 6 : Centrifugal Force) 
Joint Label LDM Direction Ma□nitude[fk k-ft\ fin rad\ /k*s"2/fL 

y -6.69 

3 L y 

N6 L X -5.18 
· •,• -5.18 

7 NS L X -5.18 
X 

9 N3 L X -5.18 

Joint Loads and Enforced Displacements (BLC 7 : Noncomp Dead) 
Joint Label LDM Direction Ma□nitude[/k k-ft\ fin rad\ /k*s"2/ft ... 

1 . -107.97 
•, . 

-112.81 
3 NS L y -74.65 

. 

5 N6 -84.3 
,-109.61·.·· 

Joint Loads and Enforced Displacements (BLC 8 : Superimposed Dead) 

1. r··~,1-,-c'f-=.~~ . .' +.---..,..,,----,--~,,-,.:,.-..--; .• ~~7"""g,-,--·•.:·-=--~~---,-+-~~~.,,...,..-~.,.-,+,-_,...,..,,.~~~~--.,-----i~,-,,-,-.,.,,....,...--,-_ ,_-~;o-6:1-'-1a-,-··:·:-· ~~--i 

5 ~.00 

Joint Loads and Enforced Displacements (BLC 10: MDX Bracing Weight) 
Joint Label 

1 NS 

3 

Member Point Loads (BLC 2 : Lane Moment) 
Member Label Direction Ma□nitude[k k-ftl Locationfft %1 

1 y -3.27 ,0 r; ~s 

3 M8 y 

5 MS y -6.53 2.15 "'f -,,_<;. 
: 6:-.·. 

MS y 

y -6.53 6125 B,~ 

y -3.27 8 25 \ ,":15 

M9 Y -6.53 2.25 

15 M9 Y -6.53 4.25 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P6\Risa3D\090147 _3A_P6_Pier.r3d] Page 3 



LHB Apr19,2010 
2:24 PM 

Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 6 Checked By: w-1..._~~ 

Sf,/ tG 
Member Point Loads (BLC 2 : Lane Moment) (Continued) 

Member Label Direction Maanituderk k-ftl Locationfft. % l 
5.25' 

17 M10 y .92 

19 M10 y -6.53 2.92 

21 M11 y -6.53 .8 

Member Point Loads (BLC 3 : Lanes Shear) 
Member Label Direction Mannituderk k-ftl Locationfft %1 

3 M9 Y -6.53 1.8 -'Z.'-IK 

5 M~ 1° Y -6.53 3.J 8 o, ts 

7 M10 Y -6.53 · .~5 ,; ·. ,.5 

9 M1Jr'H Y -6.53 2. 5 n,o·;;,, 

11 M11 Y -3.27 . □ 3 "") ,n~ 

13 M11 Y -6.53 3.03 

15 M11 Y -6.53 5.03 

19 M12 Y -6.53 0 

21 M12 Y -6.53 2 

Member Point Loads (BLC 4 : 2 Truck at 50 Moment) 
Member Label Direction Ma□nituderk k-ftl Locationfft %1 

y .25 

3 y -49 1.25 
. 

• · . • 1.921 . 

Member Point Loads (BLC 5 : 2 Truck at 50 Shear) 
Member Label Direction Maanitudelk k-ftl Locationlft %1 

1 M9 y -49 2.48 
2·· M10·~ 

. . ·•_y ... · 49,; · 3.15. ' ·' 

3 M11 y -49 3.03 
"'4 .. M12. .. .y< :-49 .·. 0 

Member Point Loads (BLC 9 : Sign Bridge Weight) 
Direction Ma nitude k k-ft Location ft % 

1 y -4.5 21.69 
· 69.3 

Member Point Loads (BLC 11: Braking Force) 
Member Label Directio Ma nitude k k-ft Locatio ft% 

1 M1 y 0 0 

. 

.· 
. 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P6\Risa3D\090147 _3A_P6_Pier.r3d) Page4 z-, 



LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3A Pier 6 

· {~ Member Point Loads (BLC 12 : Mom Type 3 + SU7) 
Member Label Direction 

1 M8 y 
2 ..... 

.• 

:M9· y -. -. 

3 M9 y 
4 

- -. -- M11. 
.. ·-- y .. ' 

Member Point Loads (BLC 13 : Mom Type 3S2-40 + SU7) 
Member Label Direction 

1 M8 y 
2 ·. M8 y ,-. 

3 M9 -y 
4 Mio y 

Member Point Loads (BLC 14: Mom Type 3S3 + SU7) 
Member Label Direction 

1 MB y 
·2 ·.·.·. ·-MS ···. :·· .y, 
3 M9 y 

A -

M10 y . . - . 

Member Point Loads (BLC 15: Mom Std A + SU7) 
Member Label 

1 M8 

Member Point Loads (BLC 16 : Mom Std B + SU7) 

Maanitudelk k-ftl 
-38.06 
-38:06 
-23.77 

- -23:77 .. 

Maanitudefk k-ftl 
-38.06 
.:.38.06 
-36.74 
-'36:74 

Maanitudelk k-ftl 
-38.06 
'-38.06 -

-37.26 
·: . -37.26 

Ma nitude k k-ft 
-49.35 

Member Label Direction Maanitudefk k-ftl 
1 Y -63.18 

M9 Y -38.06 

Member Point Loads (BLC 17 : Mom Std C +SU7) 
Member Label Direction Maanitudelk k-ftl 

1 M8 y -72.47 

3 M9 -38.06 
M11 

Member Point Loads (BLC 18: Mom P411 + SU7) 

.· 

Member Label Direction Maanitudelk k-ftl 
1 
2 
3 
4 

M8 
M9. 
M9 
M11 

y 

y 

Member Point Loads (BLC 19: Mom P413 + SU7) 

-79.82 

-38.06 

. 

Apr 19, 2010 
2:24 PM 
Checked By: ~ •"·'! 

Locationfft %1 
3 
0 
4 

.55 

Locationfft %1 
.25 

6;25 
1.25 
1.921 

Locationfft %1 
.25 
6.25 
1.25 

.: 1.921 -

Location ft % 
3 

4 

Locationfft %1 
3 

Locationfft %1 
3 

4 
.55. 

Locationfft %1 
3 

4 

Member Label Direction Maanitudefk k-ftl Locationrft %1 
I 1 M8 Y -88.52 3 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 6 

Member Point Loads (BLC 20 : Mom Std C152b + SU7) 
Member Label Direction 

1 MS y 
2 M9:-

.. . -::• ·-. y 
3 M9 y 
4 .: -.-M11 ' ... - ·.- y 

Member Point Loads (BLC 21: Mom Std C174b + SU7) 
Member Label Direction 

1 MS y 
2 M9 .. y 
3 

, 
M9 y 

4 M11 y 

Maanitude[k k-ftl 
-69.96 
-69.96 
-38.06 

- -38.06 ,- . ·•· 

Mannitude[k k-ftl 
-77.41 
-77.41 
-38.06 
-38.06 

Member Point Loads (BLC 22: Mom Std C198 23 + SU7) 
Member Label Direction Maanitude[k k-ftl 

1 MB y -82.78 
2 ·: M9 -• -. _:.· y -·- - -82:78 
3 M9 y -38.06 
4 M11 

. y ~38.06 ·. 

Member Point Loads (BLC 23 : Mom Std 214b + SU7) 
Member Label Direction Ma nitude k k-ft 

1 y -86.39 
2 y -86.39'. · 
3 y· -38.06 
4 y -38.06":_ 

Member Point Loads (BLC 24 : Mom Std C237b + SU7) 
Member Label Direction Maanitudefk k-ftl 

1 MB y -87.3 
2 . tv19 : .. --

.--.-. y -87:3 :i 
_ ·. 

: _: .. 

3 M9 y -38.06 
4 .. ,,_-·: M11 y -:~. > --. -38.06 . 

Member Point Loads (BLC 25 : Mom Std C256b + SU7) 
Member Label Direction Maanitudefk k-ftl 

1 MB y -88.37 
2 

-· 

M9-•---,-
.·. y---- ·-

--88.37 
3 M9 y -38.06 
4 · M11 ·•--- - y . -38.06 

Member Point Loads (BLC 26 : Mom Std C200i + SU7) 
Member Label Direction Maanitudefk k-ftl 

1 MB y -86.16 
2 

-· 

M9 ·y :_· -86.16" -·_. 

3 M9 y -38.06 
4 rvi11 

.· y - ~38.06 : 

Member Point Loads (BLC 27 : Mom Std A) 
Member Label Direction Ma nitude k k-ft 

1 MB y -49.35 
2 M9 y -49.35 

Member Point Loads (BLC 28 : Mom Std B) 
Member Label Direction Magnitude[k,k-ft] 

. :· 

·_ 

: 

: 

: ·-

-_ 

_· 
: 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P6\Risa3D\090147 _3A_P6_Pier.r3d] 

Apr 19, 2010 
2:24 PM 
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Location[ft % 1 
3 
0 
4 

.55 

Locationfft % l 
3 
0 
4 

.. 

.55 

Location[ft % l 
3 
0 
4 

-_ .55 _ . : 

Location ft % 
3 
0 
4 

.55 -

Location[ft %1 
3 
0 
4 

.55 -

Locationfft % l 
3 

.· -·:_. 0 
--

4 
, .55 : 

Locationfft % l 
3 
0 
4 

- ·- .55 

Location ft % 
3 
0 

Location[ft,%] 

Page 6 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3A Pier 6 

Member Point Loads (BLC 28 : Mom Std B) (Continued) 
Member Label Direction 

1 MB y 
y 

Member Point Loads (BLC 29 : Mom Std C) 
Member Label Direction 

1 MB y 
y 

Member Point Loads (BLC 30: Mom P411) 
Member Label Direction 

1 MB y 
2 y 

Member Point Loads (BLC 31 : Mom P413) 
Member Label Direction 

1 MB y 
y 

Member Point Loads (BLC 32: Mom Std C152b) 
Member Label Direction 

1 y 

: r· 
1
Member Point Loads (BLC 33 : Mom Std C17 4bJ 

· ~ Member Label Direction 
1 MB Y 

Member Point Loads (BLC 34 : Mom Std C198 23) 

1 

Member Point Loads (BLC 35: Mom Std 214b) 
Member Label Direction 

1 MB y 

Member Point Loads (BLC 36 : Mom Std C237b) 
Member Label Direction 

MB y 

Member Point Loads (BLC 37 : Mom Std C256b) 
J 

Member Label Direction 
MB y 

Member Point Loads (BLC 38 : Mom Std C200i) 

Ma nitude k k-ft 
-63.18 
-63'.18 

Ma itude k k-ft 
-72.47 
-72.47 

Ma nitude k k-ft 
-79.82 

. -79.82 

Ma nitude k k-ft 
-88.52 
-88.52 

Ma nitude k k-ft 
-69.96 

Ma nitude k k-ft 
-77.41 

Ma nitude k -ft 
-82.78 

.-82.78•' 

Ma nitude k k-ft 
-86.39 

Ma nitude k k-ft 
-87.3 
-87.3 

Ma nitude k k-ft 
-88.37 
-88:37 

Apr19,2010 
2:24 PM ,...-f:·· 
Checked By: ...__, 0'\ 

Location ft % 
3 

Location ft O o 

3 
0 

Location ft O o 

3 
0 

Location ft O o 

3 
0 

Location ft% 
3 
0 

Location ft% 
3 

.o 

L cation ft% 
3 

Location ft% 
3 

.• 0 

Location ft% 
3 
0 

Locatio ft% 
3 
0 

1 Member Label Ma nitude k k-ft Location ft% 
\ -/l-,-'1'-4--~~-~M,;.:8~~~---+---,.-~-~-+----...,,...,...-.,.---8""6;.,..1~6,.,._ ________ =-3 ___ ----1 

.· 2 . · M9· · <.M.16 . o 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3A Pier 6 

Member Point Loads (BLC 39: Shr P413 + SU7) 
Member Label Direction Maanituderk k-ftl 

1 M9 y -38.06 
2 M10 y .· -38.06 .·· 

3 M11 y -88.52 
4 

. · 

M12 
.· ·.· y 

. 

~88.52 .. . . · . : 

Member Distributed Loads (BLC 1 : Pier Cap Weight) 
Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% 

M1 Y -.788 -.788 0 

Member Distributed Loads (BLC 11 : Braking Force) 
Member Label Direction Start M:annitudefk/ft d .. End Maanitudefk/fl d ... Start Locationfft % 1 

1 M7 z .3f3 j13 \ 0 
2 .. ·MS ·. z .. 

.313 .313 · .. · \ 0 . . ~-

3 M9 z .313 .313 I 0 
4 .· ..... M10 z .313 .313 o· : 

5 M11 z .313 .313 0 
6 

.. 
M12 . z .\ .313 ·._3·13··· :· . 0 . 

. 

7 M13 z \ .313 .313 j, 0 / - --~-L 
t ~(a(a/ 

Basic Load Cases 

Apr 19, 2010 
2:24 PM ~ 
Checked By: (..,..l 1"-"\ 

Locationfft %1 
2.48 
3,15 
3.03 

0 

End Location ft % 
0 

End Locationfft %1 
0 
0 
0 
0 
0 
0 
0 

BLC Descriotion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area (Me ... Surface !. .. 
I 1 Pier Cao Weiaht DL 1 

3 Lanes Shear LL 22 
4 .. 2Truc)<·at50Mornent .. •· LL 
5 2 Truck at 50 Shear LL 4 
6·· CentrifLloalForce . LL"· .. . 9 

.·: 

.• .. .• : 

7 Noncomo Dead DL 6 
··. 8 ···· Si.iperfn,posed Deaif • · DL •• ... · .. • I 6 ·•·. · .. 

. · . ... . : . 

9 Sign Bridge Weight DL 2 
. · ·· . 

• 6 I· :, ·•· 
. 

.· 

11 Brakina Force LL 1 7 
. : ·. I 4 . .. 

13 Mom Type 3S2-40 + ... LL 4 
·•.· ... 
. · . 

15 Mom Std A+ SU? LL 4 
: 

·. : .• 

17 Mom Std C +SU? LL 4 
. .. .• 

19 Mom P413 + SU? LL 4 
20 MomStdC:152b+SU7 LL ·. 

4 
21 Mom Std C174b + SU7 LL 4 
22 Mom Std C198 23 + .,. [L . 4 
23 Mom Std 214b + SU? LL 4 
24 Mom Std C237b + SUi ·. LL I 4 
25 Mom Std C256b + SU LL 4 
26 Mom Std C:200j + SU? .. LL 

. 

27 Mom Std A LL 2 
28 .· M6mStd B . .. LL 
29 Mom Std C LL 2 

31 Mom P413 LL 2 
I 32 Morn Std G1526 LL 
I 33 Mom Std C174b LL 2 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3A_P6\Risa3D\090147 _3A_P6_Pier.r3d] Page 8 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Basic Load Cases (Continued) 

Bridge 69801 3A Pier 6 

Apr19,2010 
2:24 PM 
Checked By: c..:r~ 

BLC Descrintion Cateaorv X Gravitv Y Gravitv Z Gravitv Joint Point Distributed Area !Me ... Surface! ... 
·34 M6mSfdC198-23 ·. 
35 Mom Std 214b 
36 · : MonlStd C237b . 
37 Mom Std C256b LL 2 

.·tL· 
39 Shr P413 + SU? LL 4 

Load Combinations 
Descrintion SoL .. PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

1 Max Moment 2 .9 4 1.197 6 1 11 1 
2 MaxShear . 3 .9, 5· U97 .·6. 1 ' 11 t 
3 All Dead Loads DL 1 
4 Moviria LL,Orie Lane ' M1 7.05 M2 70.4 6. · .;6 >· 11. /6 
5 Mom Tvoe 3 + SU? Yes 12 1.33 6 .88 11 .87 
6 M6mType3S2°40+SU7 Yes 13 t33 6< 1'.CJ611 'f:b9' .. 
7 Mom Tvoe 3S3 +SU? Yes 14 1.33 6 1.07 11 1.09 

9 Mom Std B + SU? Yes 16 1.33 6 1.43 11 1.48 

11 MomP411 +SU? Yes 18 1.33 6 1.67 11 1.98 

13 · MomStdC152b+SU7 Yes 20 1.33 6 1.53 11 1.6 

15 MomStdC198 23+SU7Yes 22 1.33 6 1.71 11 1.91 

17 MomStdC237b+SU7 Yes 24 1.33 6 1.78 11 2.19 

19 MomStdC200j+SU7 Yes 26 1.33 6 1.76 11 1.93 

21 Mom Std B Yes 28 1.596 6 1.07 11 1.13 

23 MomP411 Yes 30 1.596 6 1.36 11 1.73 

25 Mom Std C 152b Yes 32 1.596 6 1.19 11 1.27 

27 Mom Std C198 23 Yes 34 1.596 6 1.41 11 1.65 

29 Mom Std C237b Yes 36 1.596 6 1.48 11 1.98 

31 Mom Std C200i Yes 38 1.596 6 1.46 11 1.67 
' '' 

' ' ' 
" 
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r' _________ ~- .-~, 
~,. - ~·-

~x 

-.788k/ft 

5 -.,-
.. 6 "'N7 

Glii)------------0---B-0 

Loads: BLC 1, Pier Cap Weight 

LHB 

N ljdf -----1 
~ - 090147 

Bridge 69801 3A Pier 6 Jan 19, 2010 at 2:18 PM 

090147 _3A_P6_Pier.r3d 

~~ 
~ l--1 
- :$ .. ~....;> 

0 



,,.,.- -.. -----. ~. 

fix 

-·------------
i 

-6.iaallie)tel{e~J@l{ej{e)63k \-6.iaa){eJ@l{eJ;;eJ;;e){elfi3J£3k 
\ I I ' ' ' • . 

3. 7k.3.27k 3. 7k 

19 13 20 ~.. ~-=~-.. ~ 

'NC];,J 'Ns 'Ne 'N · 
.. 7 IQ T 

~ - - - - - - - --0- ----0- -0-0-- - -9- - ~ ==@0 

u, ~ ('\ 

;.:: \~/ 
-~ --< ·= j 
d 

Loads: BLC 2, Lane Moment 

LHB 

t\J ljdf I I 
~ ~0_9_0_1_47 __________ _L_ ________________________ _1_/_09_0_14_7 __ 3_A __ P_e __ P_ie_r.r_3d ______ ___J 

Bridge 69801 3A Pier 6 Jan 19, 2010 at 2:18 PM 



£ix 

·,.,.._.,,,,, .. _,., <---=--\ 

t•···~:iJ~~lW~Jfelfe.lfeJ£3k '·6.00J.ifeitielfe.lfeJWJ@.lfe.lti3k 

\ '"li+f ff t,+tt1~f ff f •U~1 ""N14"N15 \ ;R '17 li . ., 
I \___ ··iy ·N19 Ni3"N20 

"f;jq rm i-Js . . .. "N6 -----~~;···~,~~---"'""'~_-~_ . ...,._, ""~"loo--------J,.d...i._ 

@iv- - - - - - - - --0- ---0--04--~--~ =-==®G 

Loads: BLC 3, Lanes Shear 

LHB 

N ljdf I 
~ 090147 

Bridge 69801 3A Pier 6 

~ 

Feb 2, 2010 at 1 :01 PM 

090147 _3A_P6_Pier.r3d 

~ 
lf) f\ 
""7"" (.>j 

::.,~ :~~ 
...... -~ 
0 



tix 

-49k -49k -49k -49k 

~ • _J • 
~ 

N17 -N1B 
-1\119 

Ni 3°'N20 

~5 ~6 ~ 

~ - - - -_ - - - - -0-- - --0- -0 ¾--61- - ~ =--=cB0 

V1j ~ 
·---·· l.,-'j .l -c: 
c---· _;r' 
----
0 

Loads: BLC 4, 2 Truck at 50 Moment 

LHB 

~ 1 jdf I 

~ 090147 

Bridge 69801 3A Pier 6 Jan 19, 2010 at 2:18 PM 
090147 _3A_P6_Pier.r3d 

-l?-
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-49k -49k -49k -49k 

'"N14'"Nf5 • • "N16 • 
~ 

'"N17 '"N18 • N19 '"N13'"N20 

- 'N5 . "N6 "N 

~ - - - - - - - --0---0--04--~--* ~~ 
:rr, 

'-~ 
\11 ~ 
.... ___ J,. 

~- "> -~ 
ct 

Loads: BLC 5, 2 Truck at 50 Shear 

LHB 

jdf 

~ loso147 
Bridge 69801 3A Pier 6 Feb 2, 2010 at 1 :02 PM 

090147 _3A_P6_Pier.r3d -'-5'\ 



,,,.,--. -·--... 

r ~ ·~ __ ( --------------- --------------- _, --

flx 

-6.69k 

N14TN15 
19 N13-N20 

~ - - - - ---'--" _,__ - ____, _,..__,_.. -
~ -- -- -- --

~ v) y 
.. _ < 
~- 5 

C> 

Loads: BLC 6, Centrifugal Force 

LHB 

i'\J jdf 
\ --

090147 

Bridge 69801 3A Pier 6 Feb 1, 2010 at 4:12 PM 

090147 _3A_P6_Pier.r3d 
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I 
'NrjN 

-109.61k 

15 

5 
6 "Nf 

~ - - - - - - - --0-- --0- -0 

Loads: BLC 7, Noncomp Dead 

LHB 

~ /jdf 
\ - 090147 

Bridge 69801 3A Pier 6 

-y 

-112.81k 
-107.97k 

N13 °"N20 

~-
r·, 

(f\1~ (.,•\; 

i- ,J 

0 

Jan 28, 2010 at 10:47 AM 

090147 _3A_P6_Pier.r3d 
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~ 

fix 

-20.B1k 
-20.43k 

5 
6 '"Ni 

Gfg)- - - - - - - - --0- --0--0 

Loads: BLC 8, Superimposed Dead 

LHB 

~ ljdf 
<A 090147 I 

Bridge 69801 3A Pier 6 

-20.18k -20.86k -21.37k 

Nf3'"N20 

Jan 28, 2010 at 10:47 AM 
09014 7 _ 3A_P6 _Pier. r3d 

" II\ 0 --...:.... vi 
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-4.5k 

N 

•N14 1N15 °1J16 °"/<lrr 
°"/<l1 B 

5 

°i(i19 

-4.5k 

~N20 

N6 "N? ~ -

~ - - - - - - - --0- --0--0 tr-_,_, 

Loads: BLC 9, Sign Bridge Weight 

LHB 

~ ljdf 
::::ss 090147 I 

Bridge 69S01 3A Pier 6 Jan 19, 2010 at 2:19 PM 
090147 _3A_P6_Pier.r3d 

~--,, 

'­VI ("" 
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tix 

NI fN 

G@--

Loads: BLC 10, MDX Bracing Weight 

LHB 

N r-jd_f _________ _j 

090147 

-,,,\ 
! 

•N14 °N15 8 "/sl16 °"fil17 °"f.l18 8 "/<i19 

~N2D 

4.56k 
4.56k 

2.99k 

5.98k 

Bridge 69801 3A Pier 6 Jan 19, 2010 at 2:19 PM 

090147 _3A_P6_Pier.r3d 

'"'-,, ....... 
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~~~·~ 
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N~---------~---------~---------~---------~ 
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~'· 
'----------------- }, ________ _ ~ 

!ix 

I ,3~ 
-~il.t'..:>~~~~~-..-,~•.,....,.,.,~·•·~~·-,-.,...,.,,, '~"11"f-'~~~J"!"'"l"',;ff..~~-,.,trJ!p~,;11u~~ 

~~.~ 
~'""NJ-...,.~ • ..,. 

. 313k«ll 3k/ft -··• .. --~~ 
"f114"N'1~' 0 

' ' ' 
0 

• 9i~13klfl , , 9~131</ft_ .~131</fl --~ 
1~ 11 91 1§, , , • , , , , , -et13kffl_ .3131</ft 

I --.,._-------·---~----~-~M- 1§ . 0 0 0 0 "f11~20 *tm -~-"~ .. - -, ...... ,,. ....... _ .. _·~ . .~ ... ..,.,-... ,...,.._,..,. ~· 
N5 • ..........,,___~_,,-· · 

NS 'N7 , 8 ~ G©----.-------0--~-0-G-=--~-- ~~ 

Loads: BLC 11, Braking Force 

LHB 

('W ljdf N f-o-e-01_4_7 ________ ---< 
Bridge 69801 3A Pier 6 Feb 1, 2010 at 4:13 PM 

090147 _3A_P6_Pier.r3d 
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ll?L,J 

.....__.. ~ 
4 ,5 -
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tlx 

-38.06k -38.06k 

-23.77k -23.77k 

• ~ N14"N15 • • 
~ 

~-- 9/'J5 - 'Ns "N 

-N17 -lll1B 
11119 

"N13"N20 

7 t-=~~ "N ~ ~----------0---0--0~--s-- ~ 

Loads: BLC 12, Mom Type 3 + SU7 

LHB 

jdf Bridge 69801 3A Pier 6 

090147 

Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 

if! ~ 
::_r-4 
::::::- .3 
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'\ 

tlx 
,,. .. 

-38.0Sk -38.06k -36.74k -36.74k 

• Nf,rN15 • ,J • '1'117 
I N18 _1111 

~~ ,~ g ~N20 

~5 ~6 ~ 

~ - - - - - - - --0---0--04--~--~ ==CB0 

Loads: BLC 13, Mom Type 3S2-40 + SU7 

LHB 

jdf 

~ 090147 090· ·-

Bridge 69801 3A Pier 6 

~ 

Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 

'\,, .... 
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-------------------------------------1 

I "N, j'N~ 

-38.06k 

\iJ14l15 

-38.06k 

• 
-37.26k -37.26k 

J • N1i N18 N19 
'N13 '"NZO 

°N5 "N 
. 6 °N7 "s ~ 

~ - - - - - - - - -0- --0--04--©- - ~ ==00 

Lo.ads: BLC 14, Mom Type 3S3 + SU? 

LHB 

jdf 

~ l090147 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 
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U'·i f; 
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.ii ~-~ ,.., ·~-~;,.\!, ·--· ,•""· 
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~ 

-49.35k 

~N. 
14 N15 

9N-

-49.35k 

-38.06k .. .. 
11110 

-38.06k 

• lll17 N18 l'l19 ~13-N20 

5 "Ne 'N7 • a I 

~--· --------0---0--0~--e-· -~==00 

Loads: BLC 15, Mom Std A+ SU? 

LHB 

~ ljdf 
N 090147 I 

Bridge 69801 3A Pier 6 · 

~ 

Apr 19, 2010 at 2:26 PM 

09014 7 _3A_P6 _Pier. r3d 
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Vl '-i 
!- .I ~-
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N 
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&.x 

-63.1 Bk -63.18k 

-38.0Bk -38.06k 

• • Ni4l./fo • .... 
1'115 

~ 
-N17 -N18 

N19 
N13"N20 

9Ns 9Ns "N7 • 

~ - - - - - - - --0-- ---0- -e 4--~--~==CB() 

Loads: BLC 16, Mom Std B + SU7 

LHB 

jdf Bridge 69801 3A Pier 6 

090147 

Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 
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_____________ !\, ____________ _ 

&.x 

-72.47k -72.47k 

• -38.0Bk 

.. 
N17 -"JIITB __ _ 

I l"l19 '"N13"'N20 
•Nf"f~ 

N14""N1o 
~001 

~5 ~6 ~ 

~ - - - - - _· - --0- --0--0 ¾--~--~ ==@8 

Loads: BLC 17, Mom Std C +SU7 

LHB 

jdf 

090147 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:26 PM 

090147 _3A_p6_Pier.r3d 
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};ix 

~ 
-79.82k 

-38.06k -38.06k 

tB ~ ~N20 

"N5 'N 6 'N7 's ~ 
@i)-- - - - - - - - --0---0--04--e--~ ===@0) 

I 
~ 

Loads: BLC 18, Mor(! P411 + SU7 

LHB 

' '-.J 
~ 

"\.J Jjdf 
I 

090147 

Bridge 69801 3A Pier 6 
Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 
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tlx 

-88.52k -88.52k 

• N14-N15 

-38.0Bk 

•im l l<J17 

-38.0Bk 

~J 
I 
~ 

-fil18 
-fil19 

"N13"N20 

9j;j"5 ~6 "N7 • 8 I 

~ - - - - - - - --0- ---0-8-4--~- - -~ =-=-(B0) 

Loads: BLC 19, Mom P413 + SU? 

LHB 

N /Jdf I Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:26 PM 
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-j... c, "' I ., ., 
"~, ......... _ L.,/ 
-~\ 
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!\:l 
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~ I 090147 I I 090147_3A_P6_Pier.r3d j 
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~x 
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-69.96k 

• ~ 

-69.96k 

-38.06k 

ta-- l 
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·~ 

I 

-38.06k 

• .. 11117 l'l18 N19 ~N20 

~5 ~6 ~ 

~ - - - - - - - -. -0- --0--0 *--9--~ ~ 

Loads: BLC 20, Mom Std C152b + SU? 

LHB 

:--\J ljdf 
~ 090-:-14_7 __ a -- - _ __JI I 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:26 PM 

090147 _3A_P6_Pier.r3d 
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( 

lix 

-77.41k 

• N14"N15 

I 
~ 

-77.41k 

~"l -38.06k 

J 
-l'il17 -l'il18 "l'il19 l'fi3"N20 

,--. 
\ 

I. 

· ~~5 --::•~N6 ~•~~-~-~;..!._ --...__ N7 ~~ °N ~ 
~ - - - - - - - --0- --0--0 ~--9--~ ==€0 

Loads: BLC 21, Mom Std C174b + SU7 

LHB 

N 
~ 147 - -----

jdf 

090147 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:26 PM 

090147 _3A_P6 _Pier. r3d 
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-82.78k -82.78k 

• "N1n-115 
~001 -38.06k 
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~ 

·rq17 ·rq1s 
IIJ19 

N13"N20 

~- ~5 ~6 ~ 

~ - - - - - - - --0---e-0 ¾---9--~ ====®8 

Loads: BLC 22, Mom Std C198_23 + SU7 

LHB 

('\J ljdf I Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 
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v~ ~ 
'T," '-1 ·•~ 2: 
() 

~ j 090147 j j 090147_3A_P6_Pier.r3d j 
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-86.39k -86.39k 
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N14-N15 

-38.06k 

W-~11 
-38.06k 

l 
I rq18 --N19 

·NI ~ 
N13"N20 

"Ns 'N 
6 'N7 's ~ 

~ - _· - - - - - --0---0--04--~- - ~ ===00 

Loads: BLC 23, Mom Std 214b + SU? 

LHB 

jdf I ~ I 090147 

Bridge 69801 3A Pier 6 
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~ 
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0 

Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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-87.3k -87.3k 

N14"N15 • 
... -38.06k 
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N16 

-38.061 

I 

~ --- ~5 "Ns "N 

·rq17 --N18 
l"l19 Nfs"'N20 

~ - - - - - - - --0- --e-0-G=- -G1--~ ==@0 

~~ 
-- y 
:±__ ~ 

- -✓ ., ...... 
V 

Loads: BLC 24, Mom Std C237b + SU7 

LHB 

~ ljdf ~ 090147 I 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 



J 
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-88.37f -88.37k 
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N14-N15 (:"1 
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-38.06k 
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lll17 -lll18 

J\119 N13-N20 

--
;~ 

\ 

N5 °Ne °N? ~~ 'N ~ 
~ - - - - - - - --0--~ -e ~ - -e-- ~ ==(B0 

Loads: BLC 25, Mom Std C256b + SU7 

LHB 

0J f-:'.-jjd_f ________ 7 
~ I 090147 

Bridge 69801 3A Pier 6 

\J\ 

Apr 19, 201 0 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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-86.16k 

• N14Mo 

-86.16k 

-38.06k 

t,_. l 

-·~ 
--

-lllfi 

-38.061 

-11118 
11119 N13-N20 

"N5 'N6 'N7 ~ ~ ~ 
@ii)- - - - - - - - --0- --0--0 ~ - -~- - ~~ 

I 

t j_ ~ 
,,_) y 
._. 3 
¢ 

Loads: BLC 26, Mom Std C200j + SU? 

LHB 

N ljdf ~ 00~90:>114'47-;-------- I 
Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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-49.35k -49.35k 
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N14 N15 ~ -,,117 N1B 
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~ 

f\119 N13'°N20 

9N°s 0N6 • 
N7 ~ ~ ~ - - - - - - - --0- --0--0 ~-- -@}- - ~ =-=(BC0 

Loads: BLC 27, Mom Std A 

LHB 

<:..., 
L\ ": 
·-Lt 

:-L3 ........ 
~ 

~ ljdf ~ • 090147 I I I 

~ 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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7 ~-- • 
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Loads: BLC 28, Mom Std B 

LHB 

f') ljdf 
~rro~90~1-;47-;-------_JI 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 

' U\ \") 
- <-\ 
..J ~ 
==- .::> 
0 



~ 
,~ 

i 
~-~ 

&.x 
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Loads: BLC 29, Mom Std C 

LHB 
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\'\JI 090147 
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Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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fix 
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Loads: BLC 30, Mom P411 

LHB 
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NJ 090147 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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~ 

Loads: BLC 31, Mom P413 

LHB Bridge 69801 3A Pier 6 

N \jdf .!i=. 090147 ·I 

Apr 19, 2010 at 2:27 PM 

090147 _3A_P6_Pier.r3d 
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Loads: BLC 32, Mom Std C152b 

LHB 

f\j ljdf \ ooru901114~7-;-------_J1 
Bridge 69801 3A Pier 6 
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Apr 19, 2010 at 2:28 PM 

090147 _3A_P6Yier.r3d 
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Loads: BLC 33, Mom Std C174b 

LHB 

jdf ---- I 
~ I 090141 

Bridge 69801 3A Pier 6 
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Apr 19, 2010 at 2:28 PM 

09014 7 _ 3A_P6 _Pier.r3d 
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Loads: BLC 34, Mom Std C198_23 

LHB 

~ ljdf 
~ 090147 ~ I 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:28 PM 

090147 _3A_P6_Pier.r3d 
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Loads: BLC 35, Mom Std 214b 

LHB 

N jdf 

~1090147 I 
Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:28 PM 

090147 _3A_P6_Pier.r3d 
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-~ 

N5 •Na "N7 4 ~ 
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Loads: BLC 36, Mom Std C237b 

LHB 

~I~ I Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:28 PM 
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Loads: BLC 37, Mom Std C256b 

LHB 

N jdf Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:28 PM 
\ 
~ 090147 090147_3A_P6_Pier.r3d 

~ 

l/~ c_ 
? 0 

-0· J ~-· 
... ......- ,5 -Q-



/' ----\-~ 
~-

SLx 
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Loads: BLC 38, Mom Std C200j 
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\'\-J ljdf ~ 090147 I 

Bridge 69801 3A Pier 6 Apr 19, 2010 at 2:28 PM 
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9f.J5 ~6 • N7* -~ ~ G@-----------0---0-0 --0-- ==-(B0) 

Loads: BLC 39, Shr P413,. SU? 

LHB 

CV ljdf i 090147 ---- I 
Bridge 69801 3A Pier 6 
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Apr 19, 2010 at 2:28 PM 

090147 _3A_p6_Pier.r3d 





Beam: M1 

Shape: BR3A-P6-1 6 · Material: A36 Steel 
_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 1: Max Moment 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

2.816 at 36.156 ft 

-5.879 at 54.416 ft 

.004 at 1.826 ft 
T k-ft 

(('_ 

.014 at 36.156 ft 
fa ksi 

-.03 at 54.416 ft 

Mz 

fc 

.133 at 69.39 ft 

-.464 at 33.599 ft 

163.953 at 1.826 ft 

-200.275 at 54.416 ft 

k-ft 

-4628.517 at 35.791 ft 

10.832 at 35.791 ft 

ksi 

.077 at 33.965 ft 

Dz .,..,.,........ -~in 

-.025 at 69.39 ft 

7.961 at54.416ft 
Vz ---,--,-==- k 

-4.348 at 1.826 ft 

My k-ft 
-127.099 at 36.156 ft/ 

ft ksi 

-10.832 at 35.791 ft 

iJrec t--~ .. r.,,.,.1.-.-

1.~l2..t,,ff '1.}. 



' 
' 

(( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 2: Max Shear 
Code Check: 0.000 (bending) 
Report Based Ori 191 Sections 

4.245 at 1.826 ft 
A ................... ......_, ____ k 

-4.938 at 41.269 ft 

.004 at 1.826 ft 
T k-ft 

.022 at 1.826-ft 
fa ksi 

-.025 at 41.269 ft 

Mz 

fc 

.116 at 69.39 ft 

-.356 at 35.791 ft 

101.768 at 1.826 ft 

-259.543 at 54.416 ft ✓· 

k-ft 

-3687.492 at 41.269 ft 

8. 776 at 41.269 ft 

ksi 

.077 at 33.965 ft 

Dz ~ ---- . ~,n 
-.025 at 69.39 ft 

Vz ---~-==--k 
-4.348 at 1.826 ft 

My k-ft 
-127.099 at 36.156 ft 

ft ksi 

-8.776 at 41.269 ft 

1,.,lcsv<,;,.·'-.,. 

t\H0 *(.:.d 
~ t}"'tb(.~ 

?.<' . t . .. .t k.,:', 
li1 ··e, c j,<~ft;. - . 

h , f." 
t'_t,f:;,i.,,t f I. .;;,1 

AA--Z 



Beam: M1 
t)csv"\ 

Shape: . 194 at 69.39 ft 
- • !.. , . 

BR3A-P6-1 
! ~Vi. 1. t Cl..._ 

Material: A36 Steel 
s/ro}ro 

'_ength: 69.39 ft Dy in ye,G.-ke-u-. 

1 Joint: N1 Dz in &!~1.1,/10 
J Joint: N4 
LC 3: All Dead Loads 
Code Check: 0.000 (bending) 

-.644 at 33.965 ft Report Based On 191 Sections 

229.172 at 1.826 ft 

18.092 at63.182 ft 

A k 
Vy k 

Vz k 
-11.46 at 1.826 ft 

-371.975 at 63.182 ft 

39.292 at 63.547 ft 
Mz k-ft 

T k-ft My k-ft 

-6148.749 at 35.791 ft ✓ 
_,. 

( 
13.315 at 35.791 ft 

ft ksi 
.093 at 63.182 ft 

fa ksi 
-.059 at 1.826 ft 

fc ksi 
-13.315at35.791 ft 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 1: Max Moment 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

2.765 at 36.959 ft 

-5.978 at 55.438 ft 

.004 at 1.848 ft 
T k-ft 

(r\ 

.014 at 36.959 ft 
fa ksi 

-.031 at 55.438 ft 

Mz 

fc 

.136 at 70.221 ft 

.068 at 34.741 ft 

Dz~ ~-in 
-.022 at 70.221 ft 

-.481 at 34.002 ft 

163.653 at 1.848 ft 

6.857 at 55.438 ft 

-3.669 at 1.848 ft 

-200.574 at 55.438 ft 

k-ft 

My k-ft 
-110.058 at 36.959 ft 

-4641.816 at 36.589 ft 

10. 752 at 36.589 ft 
ft ksi 

ksi 
-10.752 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 .119 at 70.221 ft 

( 
~ Material: A36 Steel .068 at 34.741 ft I Length: 70.221 ft Dy in 

I Joint: N1 Dz~ .____ in ..... 
J Joint: N4 

-.022 at 70.221 ft LC 2: Max Shear 
Code Check: 0.000 (bending) -.371 at 36.219 ft Report Based On 191 Sections 

102.296 at 1.848 ft 

4.095 at 1.848 ft Vy k 6.857 at 55.438 ft 
A k Vz k 

-4.516 at 42.133 ft -3.669 at 1.848 ft 

-259.016 at 55.438 ft 

Mz k-ft 
.004 at 1.848 ft 

T k-ft My k-ft 
-110.058 at 36.959 ft· 

-3734.958 at 42.133 ft 

( 

8.771 at42.133 ft 
ft ksi 

.021 at 1.848 ft 
fa ksi 

-.023 at 42.133 ft 

fc ksi 
-8.771 at42.133ft 



Beam: M1 

Shape: BR3A-P6-1 .199 at 70.221 ft 

:-,- Material: A36 Steel 
Length: 70.221 ft Dy in 
I Joint: N1 Dz in 
J Joint: N4 
LC 3: All Dead Loads 
Code Check: 0.000 (bending) 

-.668 at 34.371 ft Report Based On 191 Sections 

226.878 at 1.848 ft 

18.229 at 63.938 ft 

A k 
Vy k 

Vz k 
-11.335 at 1.848 ft 

-374.847 at 63.938 ft 

36.195 at 64.308 ft 
Mz k-ft 

T k-ft My k-ft 

-6233.321 at 36.959 ft 

\' 

13.498 at 36.959 ft 
ft ksi 

.093 at 63.938 ft 
fa ksi 

-.058 at 1.848 ft 

ksi 
-13.498 at 36.959 ft 



( 

21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

PROJECT (Y\o DoT SS - foCz Bo I .j - 3B · P'2 - K 1~ Ke-s:i, \:+:s 
PROJECT# OCf D / Y ±= DATE L/ • J 9 • } D BY J& f SHEET NO. ___ OF __ _ 

I I I I I i I i I I 

I I I I , 

I I 
I I 

I 
I 

I 
I 

i 

i 
i -

! 
! 
i 
! 

! 

i ·--:-· 

' : 

i 
: 





21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

PROJECT mflDo:r ffi - b9 e;o\ -~ - c,A - -P(o - F le.)(uf4 \ S·h:eAAa_:t:Y\ LR r-D - I 
PROJECT# 0 q- a I Y 1"" DATE \ • -;;. '1- · JO BY--'~tA~0~r ___ SHEET N~ --- OF __ _ 

~ i/c'.:in1 

i 

! • I I._... 

I 
I I 

i 
i 

i 
! 
i 
I 

i 
! 

-

i -

i I I I I 

2:, I r:. <"'- , ,·, 1' -~ l(") <:: Iii (' • ~ .. ±:_,___' p:._~t-h"-'-'-'1rt,-'--''c"-ti',"'-;\r,,_,_+-\l'r'~~i.-"----+--+; -+--+-~[_ 

D. 1 N.) 0 ~ (o~ ICP, /,~) !/ I 'I I I 

I 
i 

i 
I 
! -
I 
I 

i 
I 

I I I 
I A '0,;11'."tt: L<.-:: 

I 

~,r~I-+ ,,__., A ~..r 

I I ' I 
I I I I I 
! I 

1·~ ~-H'" 1,., \ 11,~ / ~ 

L 
',-) 

I I 

- I , .,t.._ L-f• J rl f 

I - I. 0,.. -

~ I i l I 
I /"I _, I d , rR . i :l . ~ 

E.11 V 
lfy, 

I I I 

I 
I 

! 
i 

-, 

) 

! l 
I 

J--
I 

'r !Oo 
I ~--

b 11 . ' 1~CD , P. 

I 

I 

-
i 

I I 

l --I i I 
i I 

i ! 

I i 
I 

i ! 
l ! 
I ! 

I I 

I 
i I I 

I 

I I I 
! 

I li+· 1/r\ l 
i 

I ! 
I 

I 
I 

! 

I 

! 
L 
ry;1y--1 

I I I ' 



l 

21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

A ~q.., 
I 
i 

L, J. I 
., 

il•U.,,. V 
<:: , 

I/ I 

11.A ~ "I'\. ~ 

I 

I 5' II .... ' 

f'i 

" -

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

I I _I 

ln ID. \ 

lJ.,A,. Im Ir -
' 

'>' 
~/"') ,,_ 

-

/ 

i 

I I 
I -I 

I ! , ! 
I / ! 

i 
i 
! 

I i I 

i 
: 

i i 
i I 

i 
! 
i 
I 
! 



21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax:218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

((-
. PROJECT Ji\n bDT 18; - &, 4 BD\ j - 3'A~ ?b - r-:lexu <a i -o+-cG(l¢).,µ... L ~ r-o - 3 

PROJECT# t5°fDIY +- DATE . I, :2B• ID BY iJ+. SHE~NO ___ OF __ _ 
(_j / C.:J' \IV\ . 

I I l~J I 
I • ·'-·q1.; i I(' 

. k~I I ,, ~ }l ( . I I I 
':.I !=- ,ti \':;:)' ·I ii~ \/ '::J ,I..,. b')( 11 11:: I I 

l 

• 
I 

'" 
1 · 

I 

I_ 

I I \ ! I I 

\ J 

~.: .. h-...,- 4.. ·- t b..t ct "") I ,..,,;- 10/ 
\ I I I 

A- .... ,1") l ,:,,..L I J,<-,:, A- ,,.,.,h-_, w 
I I ! 

lit 

... 

I I 



21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

PROJECT ffin DoT ~5-la:i So\ ~ - '& '3 'Pb - El,xu':"' \ .c..+:r:e.n&., LR FD 
PROJECT# Q9 C> I c../ + DATE l ' ':)__ '.o " I O BY ()J Q SHEET NO. 

v~Tiv;)i,, 
I I I I 

OF 

I I~ 
J i ... l (")~ ~l 

I 
I 
j 
-

~- ll;J.~ 1
~ \I 

+--+---+-+---+--+----t---+----t--t-----t--t-~ I : 114-1-;-R _______ -;--I -+---:-+---+--+----4---

i ' 
i I 

I 
Y!\ "" • ~ O"fl-P 1., ,I.,. 

+----+---t--f-------t----1---t--+---+---t-----+-+---+---t-----+-+---+---+----+-+---+---t----+-+---+----l-j ,, ~-- I A-~ ,2_'"\._._--1_ 
'-1\ 

z , ... 1,,-

I 

I I I 
;:. rl L 1. R J,-, 

I I . I 
\ 

I l I 
I' , ' .. I\ I - ,._ ✓- ✓ 

,,..I~· I .. V 

- I I - ~ I 
I 

/ 

I \ \ -
I I 



21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 

I 11 

I ,,.. I 
I J •, ,, 

I 'lR, ... ~ ,' ..l......,ltl"\ ,,_ t 
+--1--1---1--+-J.-:71~.1 ... -, ph.~P'j~IL~.j.ll;~c:4-_.J-11' _:"-1s-.:::L+.L...\i\'; ....... .::~__::rt:~1~-~-1/--+~~~U' .... ~_Jt::~..r: f:. ~!.p4 f"--¥'4\~l ~ll~--+-~-+---1------l-_1 ___ --

1 I 

I - 1 ,- I 1 1~ 

"' 

l , :. ..... I 

I ;-,_ I 
I 

' 

I ! 
i 
I 
I 

I 
'(Y '('\ I, 

I I - ' 
r ,12J" ~(,,, ,3 -~ I 

V" 
---+-!---+---1-----t'-+---+---+-+----+---+-----if'----+-t-l_+---+---+--1--+--t-----t-+----+---+--l'-+---!------t-+---+----+--+-I I ! 

, __:-,-++'-1-.µ...im:A~i-+.-=~-+:"'1~~~...,-1-f\,,iP-._,,_-J-lc·1Ul!:>S.,---f~·~,Jf'\ 
,_ I - I I 

I 

L, 
4 

I I I i I I I 
I 

I I I I ! I I I \ 

I I 



Project: 
Date: 

Mn DOT Special Structures - 6980lJ - Bridge 3A Pier 6 
21-May-10 

RisaSection Name: BR3A-P6-l 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 
For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fvc: 
Modulus of Elasticity: E: 

Compression Flange: b1c: 

Tension Flange: brt: 
Webs: D: 
Clear Space between webs: 

ksi 
ksi 

in 

in 
in 
in 

Unbraced Length: Lb: ~in 

Neutral Axis: Y-bar (Comp) in 
Moment of lntertia: !xx jnA4 

Section Modulus: Sx (Comp) in"-3 
Radius: rx in 
Plastic Modulus: zx in"3 
Torsional Constant: inl\4 

Fvt: 

tfc: 
tft: 

tw: 

Ybar (Ten) 
lyy 

Sx (Ten) 
ry 
Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 
Eng: 
Checked By: 

90147 
JDF 

tvt.t\-\t~t\ 
re .. (.,,~{}~ 

Ce~iJt-- •S"{to/1,;;, 
(,., h '" I, t,.? 

Fvw: lw•~~ksi 

X-bar lch~~]9;$jin 

Sy 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 39 in 
Moment of Inertia Comp Flange: lye: 7414.9 in'4 
Moment of Inertia Tens Flange: lvt: 7414.9 in'4 

Yield Strength Limit: Max Fy: 36 ksi LimitFy: 70 ksi OK- Keep Going 
Web Slenderness Limit (slender): Z*Dc/tw: 156 S.7*(E/Fyc)'.S: 161.8 ksi OK- Keep Going 
Flange Ratio: lyc/lyt: 1 Limit: 0.3 DK- Keep Going 

Appendix AG: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.l - General - Same as Article 6.10.6.2.3 above. 
Article A6.l.l - Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 30 
See Article 6.10.1.6 

Mu+(l/3 )*fl*Sxc<=phi(f)* Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*Lp*(Cb*Rb/(Mu/Mv,))'.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Fiange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

rt: 
rt: 

Cb: 
Cb: 

Rb: 
lamda (rw): 
2*Dc/t_;,: 

Rb: 

Mu/Mv,: 

ft: 
Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 
1.0*rt*(E/Fv,)'.5 
brc/(12*(1+(1/3)*(Dc*tw/(b1c*t1c))))'O.S 

10.7 in 
303.1 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 1.0 if 2*Dc/tw <= lamda (rw) 
S.7*(E/Fyc)'.5 ·161.8. 

156 

1 Assume 1.0. Conservative. 

301.2 in l.2*Lp*(Cb*Rb/(Mu/Myc))A.5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article AG.3 

363.8 in OK·- Keep Going, First-order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 
torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange Is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor- Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web In Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 

lamda(f) 
lamda(pf) 
lamda(rf) 

b/t: 
1.12*(E/Fy)".5: 
1.40*(E/Fy)".5: 

Case 12: Compact Flange 

22.00 Clear space between webs/t 1, 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)".5: 10.79 
lamda(rf) 0.95*(E*kc/Fyr)'.5: 19.07 
kc: 4/(D/tw)'.5: 0.32 but 0.35<=kc<=0.76 
kc: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
O.S*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncompoct or Slender, then check famdas used. 
Compact Flange 

Mnc 
Rpc: 

Worse condition of Case 12 and Case 2 

Mnc = Rpc*Myc 
See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 

Equation A6.3.2-1 orl'\6.3.2-2 

For non composite sections where: Fyw* Aw>=I Fye* Ac-Fyt*At I, Dcp=D/(2* Aw*Fyw)[Fyt*At+Fyw* Aw-Fye* Ac], otherwise Dcp=D. 
Fyw*Aw: 2808 kip IFyc*Ac-Fyt*Atl: 0 kip Use2'D'twforAwdueto two webs 
Dcp: 39.0 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)".S)/(0.54*(Mp/(Rh*My))-0.09)'2<=1amda(rw]*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 

• Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[V(bar)"2+(D•Y(bar))'2]+(Prt*drt+Prb*d,b+Pt*dt+Pc*dci 
(D/2)*[(Pc-Pt-Prt-Prb )/Pw+ 1] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
drb: 
dt: 
d,: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fye* bc*t,: 2106 kip 
Fyt* bt*tt: 2106 kip 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw*D*tw•i: 2808 kip 
39 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tn/2 39.75 in 
D-Y(bar)+tfc/2 39.75 in 

222183 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 199498 kip-in 
Fyt*Sxt 199498 kip-in 
199497 .6 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)".5)/(0.54*(Mp/(Rh*My))-0.09)'2 
lamda(rw)*(Dcp/Dc) 

108.5 
161.8 

lamda (pw(Dcp)): 108.5 

2*Dcp/tw 156.0 
lamda (pw(Dcp)): 108.S· 
Wel:i is not compact, See Article AG.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Non compact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then non compact. 

Slendernessratio for web: lamda(w): 2*Dc/tw: 156 
Limiting Slenderness ratio for noncompact web: 

lamda(rw): 5.7*(E/Fyc)".5: 

Noncom pact vs Slender webs? Noncompact, keep going 

Web Plastification Factor- Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(rw) 

108.5 

108.5 

[1-(1-(Rh*Myc/Mp))*([lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.012 Use if Web is Noncompact 

Rpc (FINAL): 1.012 

201959 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 201959 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 201959 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.012 

1.114 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Nominal Flexural Resisatnce - Ten: 

Mp/Myt 
[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 

Rpt: 1.012 Use if Web is Noncompact 

Rpt (FINAL): 1.012 

Mnt: 201959 kip-in 

1.012 

1.114 



Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3A Pier 6 

4-Feb-10 

RisaSection Name: BR3A-P6-1 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: 
Modulus of Elasticity: 

Compression Flange: 

Tension Flange: 

Webs: 

Clear Space between webs: 

Unbraced Length: 

Neutral Axis: 
Moment of 1ntertia: 

Section Modulus: 

Radius: 
Plastic Modulus: 
Torsional Constant: 

Fye: 
E: 

bfc: 

b1t: 
D: 

Lb: 

Y-bar (Comp) 

lxx 
Sx (Comp) 

rx 
zx 

1';1>\\~.M,2.J in 

Fyt: 

tfc: 

tft: 

tw: 

Y bar (Ten) 

lyy 

Sx (Ten) 
ry 
Zy 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 

Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposlte Sections 

Project Number: 

Eng: 
Checked By: . 

X-bar 

Sy 

90147 

JDF 

k''-~,:~·3sJksi 

I<••· -19;sjin 

J.,cl~i(iJi3jin'3 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 39 in 
Moment of Inertia Comp Flange: lye: 7414,9 in'4 

Moment of Inertia Tens Flange: !yt: 7414.9 in'4 

Yield Strength Limit: Max Fy: 36 ksi Limit Fy: 70 ksi OK-Keep Going 
Web Slenderness Limit (slender): 2*Dc/tw: 156 5.7*(E/Fyc)'.5: 161.8 ksi OK- Keep Going 
Flange Ratio: lyc/lyt: Limit: 0.3 OK- Keep Going 

Appendix A6: Flexural Resistance of Straight Composite 1-Se~tions in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 

Article A6.1- General - Same as Article 6.10,6.2.3 a,bove. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange Lateral Bending Stress: 

Mu: 
ft: 

Varies, see Risa 3D 

See Article 6.10.1.6 

Mu+(l/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.Z*L,*(Cb*Rb/(M,/M,,))'.S 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 

Lp: 

rt: 

rt: 

Lp: 

Cb: 

Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

M4Mvc: 

Lb: 

fl: 

Muy: 

phi(f): 

Mnc: 

See Article 6.10.8.2.3 

1.0*rt*(E/Fv,)'.S 
brc/( 12 * (1 +( 1/3 )* ( D,*tw/(bk*trc))) )'0 .S 

10.7 in 
303,1 in 

See Article 6.10,8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2> 1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 

5.7*(E/Fyc)'.S 
1S6 

1 

LO if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

301.2 in L 2 * Lp * (Cb* Rb/(Mu/Myc)) '.5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

363.8 in 9k- Keep Going, First-order elastic analysis 

Nommal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as spec1f1ed in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article AG.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISCTable B4.l. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor - Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) 
lamda(pf) 
lamda(rf} 
Case 12: 

b/t: 
l.12*(E/Fy)'.S: 
1.40*(E/Fy)•.S: 
Compact Flange 

22.00 Clear space between webs/t .1, 

31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda (f) b/t: 1.83 Flange over hang measured from mid-web/tfc 
'lamda(pf) 0.38*(E/Fy)•.s: 10.79 
lamda(rf} 0.95*(E*k,/Fyr)A.S: 19.07 
k,: 4/(D/tw)A.5: 0.32 but 0.35<=kc<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.5*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 
36.0 ks! 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncom pact or Slender, then check lamdas used. 
Compact Flange Worse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc*Myc Equation A6.3.2-1 orA6.3.2-2 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact if 2*Dcp/tw<=lamda (pw(Dcp)l 
Dcp: See Article D6.3.2 
For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*At(, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 2808 kip )Fyc*Ac-Fyt*Atl: O kip Use2'D'twforAwdueto two webs 
Dcp: 39.0 in 

Limiting Slenderness Ratio for Compact Web: 

Plastic Moment 

Article D6.1- Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

lamda (pw(Dcp)}: ((E/Fyc)'.5)/(0.54*(Mp/(Rh*My)l-0.09}'2<=1amda(rw)*(Dcp/Dc) 
Mp: See Article D6.l 

Mp: 
Mp: 
Y(bar}: 

See Table D6.1-2, Case I 
Pw/(2*D}*[Y(bar}'2+(D-Y(bar)}'2]+(Prt*drt+Prb*drb+Pt*dt+Pc*d,1 
(D/2}*[(Pc-Pt-Prt-Prb}/Pw+1] 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar}: 
drt: 
drb: 
dt: 
d,: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*b,*tc: 2106 kip 
Fyt* bt*tt: 2106 kip 

· 0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw*D*tw•i: 2808 kip 
39 

0 no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 39,75 in 
D-Y(bar)+tfc/2 39.75 in 

222183 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article 06.2. 
Fyc*Sxc 199498 kip-in 
Fyt*Sxt 199498 kip-in 
199497.6 kip-in 

lamda (pw(Dcp)l: smaller of 
((E/Fyc}'.5)/(0.54*(Mp/(Rh*My))-0.09}'2 
lamda(rw}*{Dcp/Dc) 

108.5 
161.8 

lamda {pw{Dcp)l: 108.5 

2*Dcp/tw 
lamda (pw[Dcp)}: 

156.0 
108.5 

Web is not compact, See Article A6.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w} < lamda(rw}, then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 156 
Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc}'.5: 161.8 

( 1 - Noncompact vs Slender webs? 

\_ 
Noncompact, keep going 

. Web Plastification Factor - Comp: Rpc: 

Limiting Slenderness ratio for a compact web: 

smaller of [1-(1-(Rh*Myc/Mp)}*((lamda(w)-lamda(pw(Dc}}}/(lamda{rw)-lamda(pw(Dc)l)l*(Mp/Myc} 
Mp/Myc 

17e-10 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: . 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))* (Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(rw) 

108.5 

108.5 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc· 

Rpc: 1.012 Use if VVeb is Noncompact 

Rpc (FINAL): 1.012 

Mnc: 201959 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc=Rpc*Myc 

Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 201959 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 201959 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 

Nominal FleXura! Resistance -tension: Mnt: Rpt*Myt 
Web Plastification Factor - Ten: Rpt: See Article A6.2.l or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncompact Web Sections 

1.012 

1.114 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 

Nominal Flexural Resisatnce -Ten: 

[1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 

Rpt: 1.012 Use if Web is Noncompact 

Rpt (FINAL): 1.012 

Mnt: 201959 kip-in 

1.012 

1.114 
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Mn DOT Special Structures, 69801N 

Pier Cap P6-3A Reactions under posting and permit loads 

22-Mar-10 

Risa 

Girder Total Truck Reaction at 

LC Truck: Weight {kiQ} P2-3E {kiQ} 

15 POST-TYPE3UNIT 48 47.544 

16 POST-TYPE3S2-40U NIT 80 73.485 

17 POST-TYPE3S3UNIT 80 74.51 

18 POST-SU4-TRUCK 54 53.463 

19 POST-SUS-TRUCK 62 61.149 

20 POST-SU6-TRUCK 69.5 68.452 

21 POST-SU7-TRUCK 77.5 76.111 

22 PERMIT-STD-A-TRUCK 104 98.703 

23 PERMIT-STD-B-TRUCK 136 126.366 

24 PERMIT-STD-C-TRUCK 159 144.944 

25 PERMIT-P411-TRUCK 207 159.648 

26 PERMIT-P413-TRUCK 255 177.033 

27 PERMIT-STD-C152B 152.2 139.922 

28 PERMIT-STD-C174B 174 154.824 

29 PERMIT-STD-C198 23 198 165.566 

30 PERMIT-STD-C214B 214 172.784 

31 PERMIT-STD-C237B 237.4 174.594 

32 PERMIT-STD-C256B 256 176.736 

33 PERMIT-STD-C200J 200 172.317 

Wheel Load 

illm 
23.77 

36.74 

37.26 
~ 

26.73 

30.57 

34.23 

38.06 1:. 
49.35 

63.18 

72.47 

79.82 

88.52 

69.96 

77.41 

82.78 

86.39 

87.30 

88.37 

86.16 

DD-/ 



(r 
Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Mar 22, 2010 
9:48AM 
Checked By: (SV·'\. 

Joint X rkl LC y [kl LC z [kl LC MX Tk-ftl LC MY [k-ftl LC MZ [k-ftl LC 
1 H 1 max O 15 1 .163 15 O 15 O 15 O 15 O 15 
2 ·•·· rilili O , 15 -.191 15 - · O .15 O 15 0 · 15 0 15 
3 P3-3C max O 15 . 963 15 O 15 O 15 O 15 O 15 

5 P2-3C max O 15 47.377 15 O 15 O 15 O 15 O 15 
s · · min o ···· · 15 ;.3_ 779 15 - o · 15 • o 15 .• .. o 1 s, o 15 
7 P1-3C max O 15 47.938 15 0 15 0 15 0 15 0 15 

9 P7-3A max O 15 49.563 15 0 15 0 15 0 15 0 15 

11 P6-3A-FTG max O 15 41: 544 15 0 15 0 15 0 15 0 15 

13 P5-3A-FTG max O 15 49.417 15 0 15 0 15 0 15 0 15 

15 P4-3A-FTG max O 15 0 15 0 15 0 15 0 15 0 15 

17 P4-3A max O 15 47.273 CD 15 O 15 O 15 O 15 116.577 15 

19 P3-3A-FTG max O 15 46.929 15 0 15 0 15 0 15 0 15 

21 P2-3A max O 15 46.966 15 O 15 O 15 O 15 o 15 

23 P1-3A max O 15 41.468 15 O 15 O 15 O 15 O 15 

27 Totals: max O 15 48 15 O 15 

-,5 

l.{"1-, 0'2/o 

'-!G,,%3 

Y":t, 047 I 
,.f1.112 

L-lr-. :t.l~ _____ ,---.. , 
Lj":r,'.2~ 

-t- 5' - 34, 2..1 
+s' -9B-2'P 
-1-5' - /o'L 133 

~ 15' - I I (o. DS 

➔ '.1' - , ,-:i-_51,,'-i 

-1-J..' -11<a, 2'1t 0 -1 E·- _, ,-6. ?>SS') 
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( 

: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Envelope Joint Reactions 
Joint Xfkl LC Y fkl LC Z fkl LC MXfk-ftl 

1 H1 max 0 16 1.642 16 0 16 0 
2 

·.·. 

0 
.· 

16 .. ··. '...227· 16 O· 16 0 .•. min 
3 P3-3C max 0 16 1.148 16 0 16 0 
4- min •.. 0 

··•.··•· 16' ·-.· -8.297 16 .. ·· 0 16 0 · .. · 

5 P2-3C max 0 16 66.247 16 0 16 0 
· .. 6 . 

min 0 16 I -4.504 16 0 16 0 .· 

7 P1-3C max 0 16 73.008 16 0 16 0 
8 min .· .. 0 .·· 16 ,; --.8 16 0 16 0 
9 P7-3A max 0 16 68.672 16 0 16 0 
10 · .. ·· .. min o··· 16 -80496. 16 0 16 0 
11 P6-3A-FTG max 0 16 73.485 16 0 16 0 
12 rhin 0 .·. 16 .• ~6:737 16 ' 0 .. 16 . 0 
13 P5-3A-FTG max 0 16 68.618 16 0 16 0 
14 . inin 0 I 16 c.5.675 16 1 0 16 0 
15 P4-3A-FTG max 0 16 0 16 0 16 0 
16 min 

·.· 

0. 16 ....... · 0 .··: · ... 16 0 16 · .. 0 . 
17 P4-3A max 0 16 69.2988 16 0 16 0 
18 min 0 · 16. --5.547 16 ·. ···. 0 16 :·. 0 
19 P3-3A-FTG max 0 16 66.472 16 0 16 0 
20 min 0 

. · '16 I -5.()52" 16 0 16 0 ··. 

21 P2-3A max 0 16 66.33 16 0 16 0 
22 : min · .... o·•· .. 16 •.• ·. --5,029 ... 16 0 • 16 0 
23 P1-3A max 0 16 42.13 16 0 16 0 
24 min I 0 16 • .. •.·•.·4:441 16 .·. · .. o .··· 

16 0 
25 HS max 0 16 0 16 0 16 0 
26 . ·.:. ····.'···· inin ·· 

0 •... 16i .. 0 / . 16 ·.· 0 .. · 16 · . 
0 · .. ·· .. '·• . .,. ,; 

27 Totals: max 0 16 80 16 0 16 
28 inin 0 

· .. 
113 I 12 16 0 16 

Gr.'-IB 
f- 1' L,~.'oLI 

-L-1' r,, 'c,. I 0 

->--1' 08, LJ 3 

·1-l' (;,lf>.CPl-

-'-I' l,,&.131-

\2' Q,q,Jio'2.. 
,,. , , 

(o1, 2.~ 

Mar 22, 2010 
9:49 AM 
Checked By: c_'.1 t.-"', 

LC MY fk-ftl LC MZ fk-ftl LC 
16 0 16 0 16 
16 .·. o· 16 0 16 
16 0 16 0 16 
16 

• . (), ··.·. 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 I 16 
16 0 16 0 16 
16 0 ..•• ·.· 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 •· 0 16 0 16 • .. 

16 0 16 130.232 16 
16 0 16 :'..i43.5t~ i 16 
16 0 16 0 16 
16 · . 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 16 0 16 
16 0 · .. 16 0 16 

~I?:>&, 7-J.., 

~ I wD, -:;_57 

- I '-l I • (o2.& 

-J 4 2., (pfs,>;, 

+ , 
- I '-I 3, 3:;i.$' 

~_J 
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; 

I 

: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Envelope Joint Reactions 
Joint X fkl LC Yfkl LC Z fkl LC MX fk-ftl 

1 H1 max 0 17 1.699 17 0 17 0 
2. ,•:·.'c::· .... min-: 

. {o.··-_· . 17 ·. ·.:.:245/ .-11· •:. .Q .•. · .• 17: < .. ·. 0-: __ -._ ::•:'. 

3 P3-3C max 0 17 1.236 17 0 17 0 
··4· . : .•_.< ·: .. c:,c: ·miri /:/·''Q/,:·:,: t17c h-s;sa5I' •. tT '/ .. -- .. O•· ,17 ,.-- . 0':· 

5 P2-3C max 0 17 68.144 17 0 17 0 
6 . ·. c; ..... •·,.:.-. .,,·,_. ,:•·.o-•·, ./1T '-4.847/ .17· ·-. :·o.' 17 o. mm . 
7 P1-3C max 0 17 74.064 17 0 17 0 
8 min· ·,: . o..-:-, .. 

17 . C.::837 17 -,;·•,·o-- 17· 0 ... 

9 P7-3A max 0 17 69.177 17 0 17 0 
10 · 

. -··- '.· 

rn'in 
. ·.o . 

17 -8:78f .17 .· . o. .._•· . ·17.· 0 . ·'· •. : ... .. .. 

11 P6-3A-FTG max 0 17 74.51 17 0 17 0 
12 •' ~ ;'f::/.\,::-/· min· .•:;• o< :17 ·:. ,..7_024:• ·17 ·•o·• 17 

·.;,· .. 
., 0 :,--c 

13 P5-3A-FTG max 0 17 69.225 17 0 17 0 
14 ;_ /{,"";\ . min·- 0 1'7 ,•,:5:939 :1T ; 0 · .. · 17 0 
15 P4-3A-FTG max 0 17 0 17 0 17 0 
16 · ... ••::::t:•o min '>;;:··• .. () •·1T . c,''.tff·t:,;,.•-: 1'7 ·•.·o- '· 17· o· .. 

,.• 
, ·,, 

17 P4-3A max 0 17 70.828(~ 17 0 17 0 
· 18. :~·---:/·/·-'. :- min i< o,· IC· 17 . :6".008\ 1T ... ·o-·-· .17 0 
19 P3-3A-FTG max 0 17 68.051 17 0 17 0 
20· 

.,,,. •,•• rnirr .. .-·o:•- 17/ ·' •,::,5:4(j5; 1T 
'· 

0 i17 · _-._-•·o ... ;:.,O·. .. · . . ., 

21 P2-3A max 0 17 67.972 17 0 17 0 
22 

,. .. .. 
' mih •' o,• ., '17 ,---•-sAEf'i 17- 1/' :Ch, .17 0, ... ::, .' 

23 P1-3A max 0 17 44.334 17 0 17 0 
24 rriin 0 ·17, '·24:ao3< 'fl 

. •··o 17 0 
25 HS max 0 17 0 17 0 17 0 
26 ., ,,,'· min: .• o, :17 •>cxo·-•,c· .. :. 17: -· .. -.. _· ·oit• 17 : ·io;_. 
27 Totals: max 0 17 80 17 0 17 
28 min 1-.c" , o•· : 17 : > 9 

. 
17 

.. 

0 17. 
,. . 

T~. <.t,'5 
-t,5, -:;-o' :;-oq 

.f-. '5 -r,-o."75g 

+ I fO,B!'o 
-1-,5 i~ 

LC MY fk-ftl 
17 0 
17 •,. d-• 
17 0 

,<17 ·. o,: . . ; 
17 0 
17 ; o> 
17 0 
17 0 
17 0 
17 . 0 
17 0 
17 

_-,-
0 

17 0 
rt o· 
17 0 
17 ·: ·. 0 
17 0 
17 0 
17 0 
-17 0 
17 0 

•· 17 o: .·. 
17 0 
17 0 
17 0 
17 '· ..· 0 

-t-6' 
3/,. 
·ti 

+I 

+ .. ') 

.I-' '5 

+-,5 

Mar 22, 2010 
9:49 AM 
Checked By: c..::r w\. 

.✓-- I I I 
";> I o.//1.) 

LC MZ fk-ftl LC 
17 0 17 
17 0 17' 
17 0 17 

'17 I 0 17 
17 0 17 
17 o·- 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 .· 1T 
17 0 17 
17 0 ; ·17 
17 141.822 17 
17 r:rn3:s41e; )17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17 0 17 
17. 0 17 

'. 

- l °3'o, '-It? 

-·1LJ<l,@ 
,51. 0"2.. 

152. I',<.,, 

/ 5?• t>;/5. 

I 53, 3o7-

/53,, <-t& 

0§3,sE[ 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint X rkl 

1 H1 max 0 
2 min 

.. 
0 ·. 

3 P3-3C max 0 
:4• . . ·• min ·. ·o , 

5 P2-3C max 0 
6 min 0 
7 P1-3C max 0 
8 ·. min 0 
9 P7-3A max 0 

' 10 ·.• min 0 
11 P6-3A-FTG max 0 

· 12 . min . · 0 . 
13 P5-3A-FTG max 0 
14 . '· . min .· 0 . 
15 P4-3A-FTG max 0 
16 

·. 

min 0 '. ... 
17 P4-3A max 0 
18 min . O i ,•.• 

19 P3-3A-FTG max 0 
20 

.·. 

min •·· •·•·. 0 
·'. .. . ··. 

21 P2-3A max 0 
22 

. ··. . .·. 

min 
· .. 0 . 

23 P1-3A max 0 
24 . ·.•· '. min : •.. a,·, ·• .. 
25 H5 max 0 
26, · min 1, ....•. ·o < " 27 Totals: max 0 
28 .. ·· .· min ·· .. ·o 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Yrkl LC zrkl LC MX rk-ftl 
18 1.307 18 0 18 0 
18 1 • ~.214 18 0 18 0 
18 1.083 18 0 18 0 
18 .. -6.606 · 18 O• 18 0 
18 53.219 18 0 18 0 
18 · -4.247 ., 18 0 

. . . 
18 0 

. 

18 53.903 18 0 18 0 
18 2.684 18 0 

··· ... 
18 0 

18 55.731 18 0 18 0 
18 -6.731 18 . 0 •. 18 0 
18 53.463 18 0 18 0 
1ff .· "'K582·· 18 .. Q ..• 18 0 
18 55.571 18 0 18 0 
18 ·-'4,743 18 0 18 0 
18 0 18 0 18 0 
·1s I ~•·-or .· 18 0 18 0 
18 53.150 18 0 18 0 
18 -5.453 18 .·. 0 

.· 

18 0 
18 52.739 18 0 18 0 

··•.·· 113 .. :'.5i131 ·· 18 ·.·· .. · 0 18 0 
18 52.761 18 0 18 0 

• 18' .••. -5,047< 18 .. ····o 18 0 
18 46.217 18 0 18 0 
18 <-4.348 18 0 18 0 
18 0 18 0 18 0 

····•.•1s-·.•· 0 .. 18 
... ,, 0 18 0 ·. . . . 

18 54 18 0 18 
18 12 18 0 18 

LC MY rk-ftl 
18 0 
18 a·< 
18 0 
18 . n.',·•. 
18 0 
181 . 0 ·.·, .... 

18 0 
18 0 
18 0 

. 18 0 
18 0 
18 I 0 
18 0 
18 0 
18 0 
18 0 
18 0 
18 0 

.. ,· 

18 0 
18 0 .· 

18 0 
18 0 
18 0 
18 0 
18 0 

.. 

18 0 

Mar 22, 2010 
9:50 AM 
Checked By: c..,:::r 1-v\. 

LC MZ fk-ftl LC 
18 0 18 
18 0 18 
18 0 18 
18 

·.·.· 

0 :18 : 

18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 

. 

0 18 
18 0 18 
18' > ··o ... 

18 
18 130.991 18 
18 ,-.J33;noo/r D18 
18 0 18 
18 '· 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 18 
18 0 •·18 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint X fkl 

1 H1 max 0 
2 

. 
min 0 .·. . .. 

3 P3-3C max 0 
4 

. 
min ......... ·.·.Qi .· ... • 

5 P2-3C max 0 

.• 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Yfkl LC Z fkl LC MX fk-ftl 
19 1.49 19 0 19 0 

.. 19 -.243· 19 ·o 19 0 
19 1.226 19 0 19 0 

'19 •· •· -7;527··. 19 0 19 0 
19 60.582 19 0 19 0 

6 min 0 . 19 -4.809 19 0 19 0 
7 P1-3C max 0 19 61.613 19 0 19 0 
8 min 0 19 .... 776 19 0 19 0 
9 P7-3A max 0 19 63.032 19 0 19 0 
10 ' I .... 0 19 -7.671 • 19 0 . 19 0 mm . · 

11 P6.:3A-FTG max 0 19 61.149 19 0 19 0 
12 .· ... ·. min 0 · .. · 19 q:336· 19 0 19 0 
13 P5-3A-FTG max 0 19 62.897 19 0 19 0 
14 ·•· min 0 ··.· 19. . '-5.396 19 0 19 0 
15 P4-3A-FTG max 0 19 0 19 0 19 0 
16 · .. min , .. · ... O· 19 .. •. o· .··. 19 I· .· 0 .· 19 0 
17 P4-3A max 0 19 60.604' 19 0 19 0 
18 min· 0 19 -6.161' 19 0 ·. 19 0 
19 P3-3A-FTG max 0 19 60.004 19 0 19 0 
20 min 0 19 <-5]63 19 .··•.· 0 i. 19 0 
21 P2-3A max 0 19 60.029 19 0 19 0 
22 min 0 19 ·-s.69ff 19 0 19 0 
23 P1-3A max 0 19 51.049 19 0 19 0 
24 min 0 19 I ~4.911 19 0 19 0 
25 HS max 0 19 0 19 0 19 0 
26 

.. 

min 0 . 19 • • O• > ··19 0 19 0 
27 Totals: max 0 19 62 19 0 19 
28 min () ·· ... 19 12 19 0 19 .• 

LC MY fk-ftl 
19 0 
19 0 .· 

19 0 
19 0 ·• 

19 0 
19 0 
19 0 
19 0 
19 0 
19 0 
19 0 
19 0 ·.· 

19 0 
19 · ..... 0 
19 0 
19 0 ··•. 
19 0 
19 0 ·. 

19 0 
19 0 
19 0 
19 0 
19 0 
19 0 
19 0 
19 0 ·' 

Mar 22, 2010 
9:50AM 
Checked By: (~:St.,v( 

LC MZ fk-ftl LC 
19 0 19 
19 0 19 
19 0 19 
19 O· ... · . 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 19 
19 0 .•· 19 
19 0 19 
19 0 19 
19 147.964 19 
19 :=~1so.sal )19 
19 0 19 
19 0 .. 19 
19 0 19 
19 ·. O·.•. 19 
19 0 19 
19 0 19 
19 0 19 

... 19 0 19 

·.• 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint X fkl 

1 H1 max 0 
2 . : --._ 

mln 0 --: 

3 P3-3C max 0 
4 

_-- : 
min 0 1- --

5 P2-3C max 0 
6 . min 0 
7 P1-3C max 0 
8 min 0 
9 P7-3A max 0 
10 

. 
min 0 __ · 

11 P6-3A-FTG max 0 
12 min 0 
13 P5-3A-FTG max 0 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Y fkl LC Z [kl LC MX fk-ftl 
20 1.665 20 0 20 0 

-20- C -.27 20 0 20 0 
20 1.367 20 0 20 0 
20 -8.414 20 0 

_-

20 0 . 

20 67.223 20 0 20 0 
20 --5,36 20 0 20 0 
20 68.935 20 0 20 0 
20 __ -_-_- -.867 20 0 20 0 
20 70.274 20 0 20 0 

-·20 •--_ -8.576 20 0 ·• 20 0 
20 68.452 20 0 20 0 

I 20 ~7.851 -. 20 0 20 ·o 
20 70.066 20 0 20 0 

14 -- ... ' . rhin i O _ -__ -_-. 
20 '-6.028 20 0 .20 . 0 ----_._--

15 P4-3A-FTG max 0 20 0 20 0 20 0 
16 

-_------
--

" ·min 0 
" 20 ·- - ()>--- 20 0 -· 20 0 •". 

---
,-.- --- _-•-

17 P4-3A max 0 20 67.755U- 20 0 20 0 
18 

·: .- ---

-- min ._,. 0 .- 20 :..fr.865 20 0 20 -" 0 
------ -: --

19 P3-3A-FTG max 0 20 67.049 20 0 20 0 
20---

-, ___ . _, __ -

min --·--••-- o< 20·· -6.:39' 20 0 20 0 -• 

--
-. _-_ 

21 P2-3A max 0 20 67.094 20 0 20 0 
22 ' '"'•· min ·o_-_-----. , 20 '<-6.347' 20' 0 20 I --- 0 --- --: 

23 P1-3A max 0 20 53.365 20 0 20 0 
24 

-_-- •; 
-- -- inin -- 0 ------•-.-- •-20 ,-5.471-• 20 0 20 --o -- ---_-_ 

25 HS max 0 20 0 20 0 20 0 
26 

. ---_----

--- .- inin _Q-i.-,-_--, 20 o,· 20 : --- 0 20 . 0 __ - _-_ 

--
27 Totals: max 0 20 69.5 20 0 20 

1 28 - .. rhiri •---- 0 ---•·20· --------- 8 20 0 20 
. '. .. 

LC MY fk-ftl 
20 0 
20 0 

-----
20 0 
20' -_ 0 < 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 -_-_ 0 
20 0 

·20 ,---•·- 0 
20 0 
20 0 _-

20 0 
·20 0 

-·-

20 0 
20 0 ----

20 0 
20 -- 0 _---

20 0 
20 . - --··o•---

" 

Mar 22, 2010 
9:50 AM 
Checked By:Gv\ 

LC MZ fk-ftl LC 
20 0 20 
20· -_-_ 0 20 
20 0 20 
20 

. 
0 20 . 

20 0 20 
20 -- 0 20 
20 0 20 
20 -_ 0 20 
20 0 20 
20 --- 0 20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 

--_-

0 20 -_ 

20 164.74 20 
20 r=TErt.ssg; /20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 0 20 
20 

-_-

0 20 • 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 

Envelope Joint Reactions 
Joint Xfkl 

1 H1 max 0 
2 -- min --o ---
3 P3-3C max 0 
A 

_-
min - 0 

5 P2-3C max 0 
6 - min 0 
7 P1-3C max 0 
8 min 0 
9 P7-3A max 0 
10 min 0 
11 P6-3A-FTG max 0 
12 min 0 
13 P5-3A-FTG max 0 
14 min o· 
15 P4-3A-FTG max 0 

- 16 _- - mill 0 
17 P4-3A max 0 
18 min 0 
19 P3-3A-FTG max 0 
20 min --- 0 --
21 P2-3A max 0 
22 : rriiri 0 
23 P1-3A max 0 
24 min 0 
25 H5 max 0 
26 min o:· 
27 Totals: max 0 
28 

-_ 

min .-. 0 

-q.w.53 

- I +I.J,'=H.,:, 

-I ---=,-4,'1'-i'-f 

-I --=,-5, o-'l 

-1 -:rs, ,~s 
-I ':J,t;. IY.~ 

- 'r; 15,12~ 

-i- I r ~~--:"i°Z/il ---

-

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

LC Yfkl LC Z fkl LC MX fk-ftl 
21 1.846 ,21 0 21 0 
21 -- .::.298 21 0 21 o-
21 1.505 21 0 21 0 

- 21 . -9.328 21 0 21 0 
21 73.853 21 0 21 0 

. _-- 21 ,-5.903. 21 0 21 0 
21 76.564 21 0 21 0 
21 -.958 21 0 21 0 
21 77.445 21 0 21 0 
21 ..:9.508 21 0 21 0 
21 76.111 21 0 21 0 
21-- --8.36 21 0 21 d 
21 77.285 21 0 21 0 

- -

21 -6.669 - -21 0 21 0 
21 0 21 0 21 0 
21 0 --_ - 21 0 21 0 
21 75.146'~ 21 0 21 0 

, 21 -7.553 21 0 21 0 
21 74.3 21 0 21 0 

• 1 21 -6.961 21 0 21 0 
21 74.348 21 0 21 0 

, 2t -6".!369 21 0 21 0 
21 55.309 21 0 21 0 
21" I -6,021 21 0 21 0 
21 0 21 0 21 0 

'21 . 0- 21 0 21 0 
21 77.5 21 0 21 

· 21 8 21 0 21 

LC 
21 
21-
21 
21- •· 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

-HO ' 

+- 51 

-1-5' 

t- I' c~,, 

Mar 22, 2010 
9:51 AM 
Checked By:.l;r!iL_ 

MY fk-ftl LC MZfk-ftl LC 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 

----
21 0 21 

0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0: - 21 0 - 21 
0 21 0 21 
0 21 0 21 
0 21 180.81 21 
0 ·21 t.-.185.-192: )21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 
0 21 0 21 

·o 21 0 21 

_,18,7-

_,1,,-:2.'i'S-. 

- 11-T, o~ 

- I £y, Lj I 

_ I 54,ct:;,-

_ 1 is, t12 ] 
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(_ 

: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Envelope Joint Reactions 
Joint 

1 H1 max 
2•· ·, ;i. ' 

.·· min 
3 P3-3C max 

: 4· ..• •i. . ... ··. ·:-.. rnin 
5 P2-3C max 
6 < :· . ..... min 
7 P1-3C max 
8 

·:.·.· 
min . 

9 P7-3A max 
10 < >• .. · min 
11 P6-3A-FTG max 
12 

, .... : .. min : 

13 P5-3A-FTG max 
14 .... : ..... · niiri 
15 P4-3A-FTG max 
16 

.· .: 

min :'-

17 P4-3A max 
18 > . min 
19 P3-3A-FTG max 
20 min 
21 P2-3A max 
22 " :· min 
23 P1-3A max 
24 

I, . 
.· .: . mih 

25 H5 max 
26 .·: - .<.:.> .·. min 
27 Totals: 
28 

0, 3, ~:J.S 

+I C) ".:>. oc;,"?--, q3,s2s 

-I q ~. 9:+-'1 

- z_ q '-) • (/LI?&, 

-1 q 4, qo3 

-, C\S.!.i1-(' 

-, 95,J&'? --------, 
u_~.,;-1-fil-J 
-1 q~.11B 

max 
rnin 

X fkl LC Yfkl 
0 22 2.3 
0 22 .,•·. -.345 . 
0 22 1.743 

. 'o 1·22·, ~11J323 
0 22 91.483 
0 22 · , .. --6.838\ 
0 22 98.582 

.. >. 0 22 .. -1,i154 
0 22 93.738 

' . 0 ·. 22 -11.876 
0 22 98.703 

.: 0 · .. ·· 22 ---9:575··.· ·.· 

0 22 93.585 
0 ': 22 -8:139 
0 22 0 

··.· ... 0 .··. 2:2· I·. o. ' . 

0 22 95.18~ 
0 22 -8,566 
0 22 92.323 

·:. 0 . 22. .:, -7:608 
0 22 92.287 . 

0 22< .;:7.809 
0 22 61.303 

.· 

0 22 :.6.846 : 

0 22 0 
1.: : ..•. (}>··· 22 · •• o•···. 

0 22 104 
·•···.,. 0 · .. ·• 22 8 

LC Z fkl LC MX fk-ftl 
22 0 22 0 
22 ·.·. o· ,, 

. ··221,. 0 
22 0 22 0 
22·. 0 

· . 22 .·• :i n • 
22 0 22 0 
·22 .· 0 22 · .. · 0 
22 0 22 0 
22 0 22 0 
22 0 22 0 
22 

•·. 

0 22 0 
22 0 22 0 
22 0 22 0 . 

22 0 22 0 
22: ·•··o 22 0 
22 0 22 0 
22 

·, 

0 :·· 22 ·-....... ··o· 
22 0 22 0 
22 ·,•· .. · O'' : · .. 22 I: . o, 
22 0 22 0 

·-22 0 
• .•. · 22 

.. 
0 

. .. · 
:. •·· .· ' 

22 0 22 0 
22 .. 0 22 0 . 

· ... 

22 0 22 0 
22 ·••·····oi· ·. 22 . 0 .· 
22 0 22 0 
22 I, () .. ··· ... 22 •• 0 
22 0 22 
22 0 ·22 : 

.. · 

y 

Mar 22, 2010 
9:51 AM 

Checked Bv:c-:Tt.u 

LC MY fk-ftl LC MZ fk-ftl 
22 0 22 0 
22 0 22 .· 0 
22 0 22 0 
22 0 22 0 '· 

22 0 22 0 
22 

·• 
0 ·.· 22 0 

22 0 22 0 
22 0 22 0 
22 0 22 0 
22 · .. 0 22 0 
22 0 22 0 
22 . 0 22 0 
22 0 22 0 
22 .·•• o· ·.· 22 0 
22 0 22 0 

122 0 22 0 
22 0 22 202.962 
22 ··.·.··. 0 22 '."~216.'12.~'l 
22 0 22 0 
22 0 •· 22 0 
22 0 22 0 
22 0 22 0 
22 0 22 0 
22 

.. 
0 22 0 

22 0 22 0 
22 .:•· •·.···o .··.: 22 0 

: ,·" 

+- "9-
.j- I 

.i I 

.,._, 
2_ 15,qY 

~---·----~·--\ 

\ :2 i (p, 11\.f j 
t..---:------·--""'-

LC 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

~2 
22 
22 
22 
22 
22 
22 
22 
22 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Mar 22, 2010 
9:51 AM . 
Checked By: C..-:r-t,ti 

Joint X rkl LC. y rkl LC z rkl LC MX rk-ftl LC MY fk-ftl LC MZ [k-ftl LC 
1 H1 max O 23 2.859 23 O 23 O 23 O 23 O 23 

3 P3-3C max O 23 2.064 23 O 23 O 23 O 23 O 23 

5 P2-3C max O 23 113.69 23 O 23 O 23 O 23 o 23 

7 P1-3C max O 23 125.67 23 0 23 0 23 0 23 O 23 

9 P7-3A max O 23 117.858 23 0 23 0 23 0 23 o 23 

11 P6-3A-FTG max O 23 126.366 23 0 23 0 23 0 23 0 23 

13 P5-3A-FTG max O 23 117.851 23 0 23 0 23 0 23 0 23 

·15 P4-3A-FTG max O 23 0 23 0 23 0 23 0 23 0 23 

17 P4-3A max O 23 120.00~• 23 0 23 O 23 0 23 235.474 23 

19 P3-3A-FTG max O 23 115.439 23 0 23 0 23 0 23 0 23 

21 P2-3A max 0 23 115.317 23 0 23 o 23 0 23 o 23 

23 P1-3A max O 23 70.8 23 0 23 O 23 0 23 O 23 

(r· t-_c=s~6..;.,.5-+-__ ----,,:~-~~.5,,-,.,.,i..,,,_ .·;-:-, ... --r_.:~a=ci;---1.,--,.,-•·.· g~,,,.,. ..... ,.,.,.,.,=t-•~~~,_; 1-;c~,.>~8=;:c=_ ,_.,,,,,.,;-~,a,-•... ~,:--. _,-i-,-, ___ ,-/-g,.,,.;;-,_·_ ••.. .,...,· T"~7'-. ~S:-,-,.r. __ 7-: ___ ,,--,,' ~:g--,-:_ ,-,,...,.,., __ ·_~,=-., ~"-::-.•• r;-, .. -g,--__ ,...,.,'.-:',-· r~=~"'-t---,-~g',-, __ -+'_ ~=~=-, 

27 Totals: max O 23 136 23 0 23 ' 

, , °I' +9 . - 2.'3~,'-tD 

+I 11 q. 51- - :2'-' ei .. eo3 

-! I l't,=t-') \ 
-1- l -2SI, &:, 

-I , ,q/13'1 - .l.55'°1 Ille:-

-t--- I , 251.:,, o'-l<.. 

+-,':/-5\-~~ 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

P Y--r-(\ ,·+- - SM c_ - +-r-u e.,,\t. 

Envelope Joint Reactions 
Joint X rkl LC Y rkl LC Zrkl LC MX fk-ftl 

1 H1 max 0 24 3.189 24 0 24 0 
. 24' ··<434i . ·24, . ' O' , ,24 b··•· C• 

3 P3-3C max O 24 2.195 24 0 24 0 
=24:• ·';';.1.ff,f16'. 2J:t : .. ·'" ·tFii 24' ,,'''.Q-•;,· 

5 P2-3C max O 24 126.552 24 0 24 0 
•. 2:if' .• .:aJ30·9tr- '.•24 ,>s ().:- ·''" ·24 •.··. ···o 

7 P1-3C max 0 24 143.582 24 0 24 0 
24 .:1.5s:t 24 . .. 0 24 0 

9 P7-3A max O 24 132.636 24 0 24 0 
·. .24. -16;519' "24:, .• O - i 24. '., .. 0 

11 P6-3A-FTG max 0 24 144.944 24 0 24 0 
24 ;.12:'121{ -24 '., o>o: 24 .. 0 

13 P5-3A-FTG max 0 24 132.704 24 0 24 0 
<24 ·• .•\c10:9ff,.' .24 ;/.·.·.·o···._ 24: ·•o .. 

15 P4-3A-FTG max 0 24 0 24 0 24 0 
,24 ·.·.•·. '\,Q,t .. 24 .. "'..'0·· .. 24 .;-,< i•; 0 

17 P4-3A max 0 24 136.031!., 24 0 24 0 
2.4 . ::.10'.475:: 24 :· .···.o. ·_. 24 ,· .. ... 0 

19 P3-3A-FTG max 0 24 129.845 24 0 24 0 
•·24 ,'.-"9J323'\' 24' 0 ·24 0 

21 P2-3A max 0 24 129.563 24 0 24 0 
·•·24> . -9'.486> 24 . ' 0 .,· . 24 o•····. 

23 P1-3A max 0 24 73.141 24 0 24 0 
·'24 ···';.8'_,404'• . ·24 

-. .. 
0 24 0 

24 0 24 0 24 0 
'i24' .. , ·.cl 24 •·. 0 ·.• •• 24 ·•o/· 

24 159 24 0 24 
2.4 15 24• 0: 24 

136, 9 1 

+I ·1 35, .2.lP I 
-1 135. r:,-
-1 l 3S",&f34 

-, /1.)!P,D?::,I 

LC MY rk-ftl 
24 0 
24 0 
24 0 
24 0 
24 0 
2.4 0 
24 0 
24 ; 0. 
24 0 
24 0 
24 0 
24· .::•· . ff 
24 0 
·24 , ... o· 
24 0 
2.4 ·•· 0 
24 0 
24 0 
24 0 
24 0 ·. 

24 0 
24 o···•· .. 
24 0 . 

24 o . 
24 0 
24 · ... 0 .: 

Mar 22, 2010 
9:52AM 
Checked By:CJi-1 

LC MZ fk-ftl LC 
24 0 24 
24 •. o·· 24 
24 0 24 
24 d 24 
24 0 24 
24 0 24 
24 0 24 
24 0 24 
24 0 24 
24 0 24 
24 0 24 
24 0 '24 
24 0 24 
2.4' ·o 24 
24 0 24 
24 0 . 24 
24 247.05 24 
24 L-273i3-4~ 24 
24 0 24 
24' 0 ·. 24 
24 0 24 
24 .0 24 
24 0 24 
24 

.. 

0 24 .: 

24 0 24 
2.4 0 •··2,4_ 

.. 

- 2'r-l • ':7-b 

- 2-=,2.1'1'-I 

-2r'3.,lfY:;;, 
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: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

' 

Perl"t'\ 1'+- p 4 I \ - +fuc.-\<-., 

Envelope Joint Reactions 
Joint X fkl LC Y fkl LC Zfkl LC 

1 H1 max 0 25 2.752 25 0 25 
2 . mill . o· •25 ·.·· :._377 :. -2s._ .- 0 : 25 
3 P3-3C max 0 25 1.904 25 0 25 

,A ·.·. 
·-

min 
.. _,-:.o.---· .. :.• ~25 ,.:.13:908 :25---- -· Q, :25 .. .-··.> .;:. -·-

5 P2-3C max 0 25 116.702 25 0 25 
6 _.:t•': mih 0 ". .. 25 ;:.7_457:·· 25 ;_ . 0 25-
7 P1-3C max 0 25 154.343 25 0 25 
8 

. ·.- . min , 
0 25 ,.t.173' 25 .:,o .25 

9 P7-3A max 0 25 133.493 25 0 25 
. 10 

.-•·' '-
.. 

0 25: .· . ..:1'4.375' -25 0 . 25 _. . •,- min 
11 P6-3A-FTG max 0 25 159.648 25 0 25 
12· -_. __ -.. _ 

":• ... ~·. :,;. ' 0 ., 

·25 · -9,996 ,25 0 25 ·· •. · mm 
13 P5-3A-FTG max 0 25 133.597 25 0 25 
14 •- -._.: .<(:: min ::;;· .- d -- 2s> -8;154 ·25 ,-: .o· 25, 
15 P4-3A-FTG max 0 25 0 25 0 25 

<16 . ;:,;,:_. ·; . 
•.·..,.;.::-;,.-

0 -- 25' _-_•_::·:o--.-.:- . 25 '.: Q·' 25' mm . 
17 P4-3A max 0 25 134.36!11 25 0 25 
18 . ·_:,,.• !.-\.,._\·: .. : .. ' a· •. -~-- ·-· -o· ,._, 25: ·<8.363(~ ·25: o:•.- 25: ' mm . . 

19 P3-3A-FTG max 0 25 121.635 25 0 25 
·20· ;~~:. ':'')/ rriin ' 

.-:o,;., :2s> o; .:9,001 '--,· 25 o• .,25'· 
21 P2-3A max 0 25 120.04 25 0 25 

·22 ·- -- :''._,<:·· rnin 0 :": 2S' ~7'.624 ·., -25 '·-0· 
.,. 

25 .-. ... . . · .- . 
23 P1-3A max 0 25 72.993 25 0 25 
24:: -· , .. ·:::-<··-· min, 

.. 

0 · .. .. 25' ;.6'.615: 25· 0 25. ·. r. _·._. 

25 HS max 0 25 0 25 0 25 
,. '26·· . : '· __ .:..c'f:r::•·: ,···•· •., 0 . .-·-25 /at,. 25 o·· 25: min- ,. 

. · .. 

27 Totals: max 0 25 207 25 0 25 
28' > ' . 

min. . 0 
.. 

·25 ._.:_1tf 25 0 25 '" ' 

13~.o=<.S 

+I f'?, I. ~ ,-:r 

-I I 31. o~~ 

_, I ~'.:l. 51=> 

-) -1'b~.1i20 

- 2.. - I ~3, (pCt;,~ 

- l ,... I ,;i,, ".,, 'l 31..., 

-, -1~4.1'-I~ 

-, - I 3 Lt , '2°1 ~ 

- f ·::. ' 3 '4 • 3 t, 8 
.,, 
E~~ - • .:> 

{ ,,.--- . 

\ 

MX fk-ftl 
0 
0 
0 

•: 0 
0 

--~ 0 
0 
0 . 
0 
0·• 
0 
0 
0 
o-
0 

---·o 
0 
o:. 
0 

'. 0: ·:_ 
0 
0 
0 
O' 
0 

; o, 
,, 

.· 

·_. 

Mar 22, 2010 
9:52AM 
Checked By:(:"'ti-11 

LC MY fk-ftl LC MZ fk-ftl LC 
25 0 25 0 25 
25 - :a> 25 o-- 25· 
25 0 25 0 25 
25 o----·· 25 <o· 25-
25 0 25 0 25 
25 0 ·• . 25 0 --25-. 

25 0 25 0 25 
25 0 25 0 25 
25 0 25 0 25 
25 d 25 -- 0 25 
25 0 25 0 25 
25 -•. Q; .. 25 0 25 
25 0 25 0 25 
25 0 25: b. 25 
25 0 25 0 25 
-25 -·· o> 25 ; (j 25 
25 0 25 193.837- 25 
25 1: · 0 25" 1;2°37_•fi~ 25 --- ... 

25 0 25 0 25 
25 ' d 25 , '0 :- •25 ,. 

25 0 25 0 25 
25 ·- Q'/. 25 -0 '25 
25 0 25 0 25 
25 . 0 25 0 

.. 
25 ; 

'. 

25 0 25 0 25 
25 o . . 

25 0 25 

'3. o:?S" 
-I - 3.ClP'1 

- 2. _ ,5, 'i> 
-J.. - 3o, <o'i <-f 

. 3 -15-=r,14'-I 

-'7 - <=tr-, 0~ 

- Lj -J ~lo. o4 

- '-/ - 1·"1' 1. O{;;,Si. 

-lo -111,'l 

-2._ --' 221,fJ'-f 

-\ - 2.25, ~'{C::> 

..- ~ _ 2,:, LI , I ~~ 

- I - 135, 'cff t 
-3(;~ 
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( 

\ 

: LHB 
: jdf 

Company 
Designer 
Job Number : 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Pu m 1 + - P Lt I o - +<-'-'L d <­
Envelope Joint Reactions 

Joint Xrkl LC Y[kl LC Z fkl LC 
1 H1 max 0 26 2.922 26 0 26 
2 -- :x.:-.. ··. mih ·•· Q; 26 '-.388' 26 0-- 26• .· 

3 P3-3C max 0 26 1.963 26 0 26 
4 >< ._ min -._ .. ·_-.·· Cl - .·· - -•26 -14:766 26 0 ' 26 : 

5 P2-3C max 0 26 116.308 26 0 26 
6 

. ,- ·.• .· 
rnih 0 26 '-7.699. 26 .· 0. 26 -. 

7 P1-3C max 0 26 168.959 26 0 26 
8 -.: min D .. ·.· ... 26 ~1.123····· 26 - 0 26 .. 

9 P7-3A max 0 26 143.431 26 0 26 
10. 

. 
min o. I 26. :..15.246 26 0 26 . . .( ··. 

11 P6-3A-FTG max 0 26 177.033 26 0 26 
12 1·.····: _· '· min 0 - : '26. -9.983· 26 · .• 0 - ·: 26 
13 P5-3A-FTG max 0 26 143.344 26 0 26 
·14 · .. · .-. 

. - 'mih 0 26 .::8.593 -•· 26 0 
-

26 .-
·.· ·.,. 

15 P4-3A-FTG max 0 26 0 26 0 26 
.-16 ,:_ 

: 

miri 
,-· 

0 26 > 0 <: 26 I··\ 0 
. 

26 . ' 

17 P4-3A max 0 26 138.42Fl. 1 26 0 26 
18. min 

.( 

0 26 '-9,122 26 
· .. 

0 26 ·. . . 

19 P3-3A-FTG max 0 26 125.425 26 0 26 
20 

: . min 0 
. 

26 .::a.647 26 0 · 26 . . · .. - • 
21 P2-3A max 0 26 122.065 26 0 26 
22 · .. ·•• . ._- ... 

'.. ,·.- -__ ,·. min : o- ·, 26 -7.689 26 0 26 
23 P1-3A max 0 26 74.697 26 0 26 
24·· ·' ·. min 0 

. 
26 

,.· "-7.007' 26 1 .... 0 26 . ·· 

25 H5 max 0 26 0 26 0 26 
26: 

··. ·:·,: ·.. . rnin 1 · . o-- 26 ' o> ·25· 0 -~-. _· .:- .- 26 ;.,. •. '· ·· .. · ... · .. -

27 Totals: max 0 26 255 26 0 26 
28 

. •. 

min : . 0 ·• 26 
., . 15·•·- •' .. 26 . 

-· 
Q. :·. 26 

I '!:>'9-, l.J o ~ 

+.5 1 ':>r, s53. 

+.s I 3'1-, '.l-'-f 0 

+I )-38, 01'-f 

+- I i35, 2o"l 

.J.-J l 38, oY I 

+- I 1":>'0, '--1 j '-I 

~ 

MX fk-ftl 
0 

.·.··.o -· 

0 
.-·.·. 0 .·.•· 

0 

< 0 ·······_· 0 
.. 0 

0 
0 
0 

- 0 -
0 

-., .-. 0 .. · ... -. 

0 
>- ... 0-

0 . - ,0 
0 

·' 0 
0 

., 0 '· 

0 
. : .. 

0 .. 

0 
,.- __ 0 -- . 

. 

Mar22,2010 
9:53AM 
Checked By: CJl/21 

LC MY rk-ftl LC MZ [k-ftl LC 
26 0 26 0 26 
26 

. 

0 26 0 26 -

26 0 26 0 26 
26 · 0 26 0 26 
26 0 26 0 26 
26 b 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 ·. 0 26 () 26 
26 0 26 0 26 
26 o- :_ 26 0 

· .. • 

26 : 
26 0 26 0 26 
26 ' 0 26 0 26 
26 0 26 203.245 26 
26 0 26 r~24s.63¥. 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 0 26 0 26 
26 

.- -
0 .•. ·26 0- 26 ._ 

' 

-192,'1~ +I -.zYD, &£>'2 

+& -- .225,5& +- I - 2-J>D I I \J' 

.\- I - :Z.29 _ 31 +-I -1 ?>"\,:2.1. 

./-- 'i - 2 0~,5° u;J - 2 :;.1--. fO".: 

-... , -JLlf,B 
+- 11 

+- ·? ~ 
-.2l.fD,21 -, - ;ii ::>,t.:, 
- 2 ?:, o/. +-'-1 

-I - :;i_ '-I ..., • !?,: 

- 3, 

- I 

-, 
-t,/1& 

.... , - 2'J"t-, 't>3'o 
+I - '.2 ~,, 32':l. 

.t-1 - '2 '2,'-j, 2.'t,?--
.},\ 

- '.23<,,, ¾B 

.\---\ - 2::, '3, 5{.c0 

¥' 
-t-' 

- .2 ?/L ~.s 13 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

p~\'Y\ ,+- - St-cl - C.. 1s1 b 
Envelope Joint Reactions 

Joint Xrkl LC Yrkl LC zrkl LC MX rk-ftl 
1 H1 max 0 27 3.122 27 0 27 0 

: 2·- ·• ·- .. ,a;;;-• - - QC;:·; ·27· '.'-.434 27 /:Q -- --27 -_· :: Q..< mm. 
3 P3-3C max 0 27 2.193 27 0 27 0 
4: ·•·,·,··_:-e miff ,'._/·/()' 27 .-a:15:77.4 27' .Q .21 -- ; o.--.- ---
5 P2-3C max 0 27 123.945 27 0 27 0 
6' infrf -: :.o··_- ··21 . ·~8.002:·J· 21 b -·- 27 Qi: . 

7 P1-3C max 0 27 138.746 27 0 27 0 
8 min 

- . 
0 27 :;1.526 27 0 

.. 

27 0 
9 P7-3A max 0 27 128.539 27 0 27 0 

.. 10 
-, 

rilirl -_ 0 27 • ·:.:16.158: 27 0 27 
-

0 1_~ ·; ·-' 

11 P6-3A-FTG max 0 27 139.922 27 0 27 0 
12 rhlh '\ ---· :•.o,/•-· 27 -12.096 · 27 0 27 .- o·--
13 P5-3A-FTG max 0 27 128.513 27 0 27 0 
14 ·;·.' .. min' ,,._ -':•.0---- 27 .:10:a1s 27.·••. 0 27 0 
15 P4-3A-FTG max 0 27 0 ·27 0 27 0 
16 rrilri -·- -

0 27' ·, .. O< 27 0 
-· 

27' 0 .. -- -•· ~-- - ... --- 1•·. , .• 

17 P4-3A max 0 27 131.9411 27 0 27 0 
,18 ··: ·.c. • .. :.-··.'.· 

.. '. 0 •- 27 ·40:;542) 27. 
.. 

0 ·- 27 0 ·." .-. min ' 
;.• 

19 P3-3A-FTG max 0 27 126.255 27 0 27 0 
20> rnifr ·- - .()' 27 . 1.-·_ - -9.623> 27 1· - ' 0 ·21 . <Q/ 

21 P2-3A max 0 27 126.03 27 0 27 0 
22 

- . 
.min Q:, 27- '-9;552 27 0 21 a -:- .. -- -· 

23 P1-3A max 0 27 73.807 27 0 27 0 
24,. ,.,"·;. .. " - - o·. 27 -8-:453 2.1 -·o .. .. -2T . ' :o<-: min- _•.,· 

25 HS max 0 27 0 27 0 27 0 
··213 ····-.--.:-··- ,: 'mlfr .-_·o 2.T ·Q-·- 27_: 

- -o. ·-•- ··27:, 
.. , "· o·- ··-

I: .. ' 

27 Totals: max 0 27 152.2 27 0 27 
28 

•· .-- ., .•. ,·.·. 
0 27 :i''.16 27 

., -o : 27 
.. _,: 

min- - '. 

- :Z(.pO ,58 

- 'Jl,,'-1,:.lr., 

-~tp~, qS'"<o 

..J-, s 

LC MY rk-ftl 
27 0 
27 :\':_:er --

27 0 
27 •·.>: ·'.o;'>•· 
27 0 
27 0 

.-

27 0 
27 0 
27 0 
27 

-·-, 
0 

•. .. 

27 0 
27 -- 0 

. 

27 0 
27 0 
27 0 
27 

,-
0 . · •: - -. 

27 0 
27 0 
27 0 
27 ,0 -· 

27 0 
27 Q: 

27 0 
27 :o 
27 0 
27 -· . : 0 

Mar 22, 2010 
9:53AM 
Checked By:CSVi 

LC MZ fk-ftl LC 
27 0 27 
27 

.. ,· 0 27-
27 0 27 
27 < ·o- -. -

27-
27 0 27 
27 0 -27 
27 0 27 
27 0 -27 
27 0 27 
27 0 27 
27 0 27 
27 ·O· 27 
27 0 27 
27 0 . 27 
27 0 27 
27 .- ·o 27 
27 248.211 27 
27 ii~273]8'1i. >27 
27 0 27 
27 

·-
0 :27 

27 0 27 
27 

-_-

0 27 -. 

27 0 27 
-

.27 0 27 
27 0 27 
27 .. _ Q: 27 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

?um\+- S+-d - c., i ~ B 
Envelope Joint Reactions 

Joint 
1 H1 

··2> 
.. .. : .. :~·' . .. ,:·:: ·•. '>• 

3 P3-3C 
·4 .. ' .. ',.:,;;)' \ _ _-: 

•· 
5 P2-3C 
6 ,-::•· : 

·. 

7 P1-3C . 

. ,8 .·. '· .. :. 

9 P7-3A 
10 •' 

11 P6-3A-FTG 
12 . ', 
13 P5-3A-FTG 
14 
15 P4-3A-FTG 
:1Ef .. - ,'.. ..... 

17 P4-3A 
18 . ·. 

19 P3-3A-FTG 
20 .· ·,::.,.·•-.•'. 

21 P2-3A 
22 ·:,:- '., 

' .. 

23 P1-3A 
24 .·. 

25 HS 
'21f '· 

·•, 

27 Totals: 
••:28· •' 

I lJ?,. 1 s~ 
~,y?.. Lib 

X fkl LC 
max 0 28 
,,. ,· ·.~. ~. ~~ .~.·. 0: ·::_':. . 28 min ·. 
max 0 28 
mifr 

.,' o. >28· . ' 

max 0 28 
•. ·.;;·•C ', : ·o., ·, .. : . 28 mm 
max 0 28 

; ~ .- - () 28 mm 
max 0 28 
min 0 28 ·:.· 
max 0 28 
min ·:_ . 0 28 ·. 

max 0 28 
min 

,.,; er · 28'· 
max 0 28 
mrri-

••,'c d .~ 28' 
max 0 28 
min b .. 2·8: 
max 0 28 
mili b '28·· 
max 0 28 
min· ··.··<(j·.· I· 28; 
max 0 28 
min ·o '·,. 

2a· 
max 0 28 
min : cf ,··· ."':•2a., 
max 0 28 
min 

,• ... 

d' 28 ·. 

Yfkl LC Zfkl LC MX fk-ftl 
3.27 28 0 28 0 

.. -·-•:...423 .. · •. 28 ··o:. 28 0 
. 

: 
•''- .. 

2.139 28 0 28 0 
1.:1ef522t° 28,· '. . ·· rt . .28 ' d 

.•,-. 
·, 

129.286 28 0 28 0 
<'-8i388''. 28 :o 28 

-:-. 

0 .. . 

152.775 28 0 28 0 
I -1.558> 28' 0 .. 28 ,·_ .• 0 ' 

138.601 28 0 28 0 
<:.16;96Ef ·28 0 28 

., •o, ... ·• ' 

154.824 28 0 28 0 
: ::..1 f.846'. -28 ,•·- ·o. : 28 " :('c'Q'i·'· -
138.574 28 0 28 0 

.,.:1fd41e:• 28' .·: o. ·.':.·, '28 ;-,_ Q.;•_,:. 

0 28 0 28 0 
·•· ,o:~}n :28, Lac ·o, .,. 28 IX ·o·.· .• --.' 

143.18Ar 28 0 28 0 
:.~10.004< '28 ··o·. -28 ct·•· .. 

135.693 28 0 28 0 
· .. -9:402\".'. 28 , ... :.• o· ,. 28i .-,·o ,·-.:. 
134.979 28 0 28 0 
-!f089'> 28 .. .0 

,· 

28 1•:·• 0 :.,,' 

70.121 28 0 28 0 
;~8.0360 ·28 ,,·.·-.'O.'·· 28 ,.· ... 0 

0 28 0 28 0 
·-·-o.'< '28 I'.\,' 0 .. '• 28'' 0 : 

174 28 0 28 
,, .··. 14 

·•···. 

'28; . . ', 

0 ·. 28' . 

- ?.51,50~ 

-1 - 2s<o, 2 ~ 

- I - J<..o .. 15~ 

-2. -~lo$. 3~; 

LC 
28 
28 
28 
28' 
28 
28 
28 
28' 
28 
28 
28 
'28 
28 
28 
28 
'28 
28 
:28 
28 
28 
28 
28 
28 
28 
28 
28 

" 

-....: \ 1b: .. - ~lo r, o 15' 

--~~ 

MY fk-ftl 
0 

Mar 22, 2010 
9:54AM 
Checked By:c ;:rv~i 

LC MZ lk-ftl LC 
28 0 28 

... o< . 28 ·. 0, 28.' 
0 28 0 28 

:.• or• 28 o.>= .: 28 .. 
0 28 0 28 a·- 28 0 • .. •28 
0 28 0 28 

' 0 28 0 28 
0 28 0 28 
0 ,' 28 0 28 
0 28 0 28 
0 213 0 28· 
0 28 0 28 

,'• .. 0' 28 0 . 28 
0 28 0 28 
0 28 0 ,,: . :· 28: 
0 28 234.298 28 

\ 0 28 1::267'..08~ )28 
0 28 0 28 
0 28 0 28 
0 28 0 28 
0 28 0 28 
0 28 0 28 
O' 28 0 28 
0 28 0 28 

•,• 

·.,·, () •. '· 28 0 28 

•.· 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Pe.r<fY1 i+ - ~+d - C..19 B -13 
Envelope Joint Reactions 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl 
1 H1 max 0 29 3.129 29 0 29 0 29 0 
2 min 0 29 . -,382 ·. 29" 0 29 

. 
0 . 29 0 .· .. · . 

3 P3-3C max 0 29 1.93 29 0 29 0 29 0 
4' CC;:: • .• · ... • min . 0 29 I -15.811 ·_·. 29 0 29 .. ·•: o,:··· 29 ·· .. •o . 

5 P2-3C max 0 29 128.01-1 29 0 29 0 29 0 
.·.6· min 

, .. .o 29 ~7.571 29 0 29 ·O 29 0 ·. .·. .. : 

7 P1-3C max 0 29 161.665 29 0 29 0 29 0 
8 

'·.· 

min 0 29 ·. ~1A03 29 C 0 29 0 29 0 ' .. 

9 P7-3A max 0 29 142.866 29 0 29 0 29 0 
10 ,· . ' min 0 '29 -16.276 29 0 29 ' 0 29 0 •., . 

11 P6-3A-FTG max 0 29 165.566 29 0 29 0 29 0 
.12 

• .. • 

·min ·o 29 =10.937 29 0 29 .• 0 29 · ... 0 ... . .. 

13 P5-3A-FTG max 0 29 142.885 29 0 29 0 29 0 
14 

. 

miri 0 29 -9.897 29 0 29 
.... 

0 29 0 : .. · .. 

15 P4-3A-FTG max 0 29 0 29 0 29 0 29 0 
.. 16· 

1--_ ·• 

0 29 · .. 0 29 I •. 0 29 ,0 29 0 mm . 

17 P4-3A max 0 29 147.2241 29 0 29 0 29 0 
18 

... 

min 
.. 

0 29 .:.8.527•· . 29 0 29 .•.. Q 29 0 .· 

19 P3-3A-FTG max 0 29 136.956 29 0 29 0 29 0 
20 

.. 
. •._.· 

min 0 . 29 , -8A5Z 29 ... 0 29 0 29 0 
21 P2-3A max 0 29 135.36 29 0 29 0 29 0 
22 ,. . min : 0 .··. ,29 ~7.892 >29 0 29 0 29 0 .. 

23 P1-3A max 0 29 71.961 29 0 29 0 29 0 
·•·.· 

24 min 0 29 -6.811 . . · . 29 0 . 29 ·.·· . 0 29 0 
25 H5 max 0 29 0 29 0 29 0 29 0 
26 :•··· ·:' .• min· 0 29 0 29 •··o 29 :· 0 29 · ... 0 

27 Totals: max 0 29 198 29 0 29 
28 ' . 

min ' . 

0 .. 29 14 29 0 29 . . 

IL-J5,t.5 - 2 \ '2. {,1 ~ 

-, 1 L/Co. 13'1- -7- - ?. J. 3,, oc<o 

-z.. ll..f~.BY8 - 2.. - 23o,lP~1-_, 
[ Lj T', 05).. -1 -.2~~. 3Bt 

-1 1'-tt-, 17"' -~ - 2 :; n 3B,. '-I 

-,/~ -1 - 2 ?> 'B ·• 5'-f J ~-
-1 ~:1:,g,qs;3, 

-1 < 2.. 3 g I -=;--;;i.. "::, 

+-• ..'.:> 23B.'?txo 

+-,t 2?:>€,'1&3 ~\ 

+--.5 2 38. 0~B 
) 

~' 1.3,0. ~:23 
)c/ 

-1 - '-1 ':l 2-ict. o. __ .,,,~- -----....-.:::::---. -, ~2,q I ~~D 

·• 

·.• 

Mar 22, 2010 
9:54AM 
Checked By:C··r i<A, 

LC MZ fk-ftl LC 
29 0 29 
29 . 0 29 
29 0 29 
29 .. • .. 0. ·. ·29 
29 0 29 
29 0 29 
29 0 29 
29 0 29 
29 0 29 
29 0 29 
29 0 29 
29. 0 29 
29 0 29 
29 0 29 
29 0 29 
29 0 29 
29 201.609_ 29 
29 c.:.239.44~ 29 
29 0 29 
29 ·. 0 29 
29 0 29 
29 .Q 29 
29 0 29 
29 0 29 
29 0 29 
29 

1·· 
0 29 

•. .. 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Mar 22, 2010 
9:55AM 
Checked By: Co' W/ 

P.e.,,eO'\i+ - St-ol - c.... ~I Y 6 
Envelope Joint Reactions 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 · max 0 30 3.055 30 0 30 0 30 · 0 30 0 30 

3 P3-3C max 0 30 1.923 30 0· 30 0 30 0 30 0 30 

5 P2-3C max 0 · 30 124.478 30 0 30 0 30 0 30 0 30 

7 P1-3C max 0 30 167.742 30 0 30 0 30 0 30 0 30 

9 P7-3A max 0 30 147.102 30 0 30 0 30 0 30 0 30 

11 P6-3A-FTG max 0 30 172. 784 30 0 30 0 30 0 30 0 30 

13 P5-3A-FTG max 0 30 147.183 30 0 30 0 30 0 30 0 30 

15 P4-3A-FTG max 0 30 0 30 0 30 0 30 0 30 0 30 

17 P4-3A max 0 30 150.22~ 30 0 30 0 30 0 30 192.32 30 

19 P3-3A-FTG max 0 30 138.301 30 0 30 0 30 0 30 0 30 

21 P2-3A max 0 30 136.256 30 0 30 0 30 0 30 0 30 

23 P1-3A max 0 30 73.998 30 0 30 0 30 0 30 0 30 

I LJ ft oeo - ;23),014 

- :i.. I '-1'1, o ! ~ 
-· .1:).~ .S 5 3 +I 

-L, ( L-f'l , 7-1:f 
-1 -;;231,01~ 

-2- I 50, J'.:17-

-+,5 
-, -.2~~.1to ~ 

) 5b ,05{ -, I ,50, I 1"'5 -1 ..- .:2.. 36'. 4 2'2. 

,,, 
- ,.!:> I :rt>, ::;to~ - 2. -158,Co 

-.~ <G;:i~ -, - 23'7 ~ 'iC,,, 'l-

-,5 - 22H. ::,-.3 

-.5 I' 
- 22iL 66:). 

-.~ ~ 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

~u-('{'\i'+ - Slrd - c... ~ ~ i- & 
Envelope Joint Reactions 

Joint X rkl LC Yrkl LC Z rkl LC MX fk-ftl 
1 H1 max 0 31 2.807 31 0 31 0 
2. i .. '. .· min 0 31 · .... :;._385 31 0 31 ·.·. ·.•.·o . .. ·. 

3 P3-3C max 0 31 1.946 31 0 31 0 
>4 .. ......... , .. ·•·· 

" - ·.· .;-,·-< ··•":: 0- 31 -14:ia4· 31 0 31 0 
,> 

min .. 
5 P2-3C max 0 31 118.844 31 0 31 0 
6 

. 
min o··· .. 31 -'7.633. 31 .. •·· 0 31 

··.· 
0 ' 

. · . . .· 

7 P1-3C max 0 31 167.622 31 0 31 0 
8 ' 

. 
rhih a 31 -1.152 31 0 31 o. 

9 P7-3A max 0 31 143.156 31 0 31 0 
10 ,·, .. '· .. min .. o ... 31 :..15015 31 0 31 0 
11 P6-3A-FTG max 0 31 174.594 31 0 31 0 
12 

.. 

' 

.' 

min .• 0 31 -9.873 31 0 ' 31 ' 0 
13 P5-3A-FTG max 0 31 143.226 31 0 31 0 
14 

' : .·· ·'. mirf > 0 31 -8.326 31 · ... 0 
·.· ... 

31 ·,. 0 .· 
15 P4-3A-FTG max 0 31 0 31 0 31 0 

··•.··16 :. ,. ·.•···. mih I : 0 31' ii d''' 31 0 31. ·' .. o • 
~ .. 

17 P4-3A max 0 31 142.24~ 31 0 31 0 
18 ·. ··.' 

... min 0 ·. 31 .:.c8.653 . 31 0 ' 3.1· .· 'O : , 
. . . 

19 P3-3A-FTG max 0 31 127.948 31 0 31 0 
20 ·.·<· >• •. ·,:, : min ·.•· 0 ·:·. 3L .·.·.·.··~8.948·· 31 0 .•.•. · 3f 1 O•. ·. 
21 P2-3A max 0 31 125.263 31 0 31 0 

1 22 
·.,'·,,-_. -· ., : ..•.. .. , mih 0 .·.· .. ·• .. '. 31> .·.:.7:514 31 ···,:•. 0 31 ,,,.Q '.•·· . 

23 P1-3A max 0 31 74.637 31 0 31 0 

' 

·.·24 . .. , . < . min 
. 

0 31 -6.735 ·3t .·. O ... ······ 31 0 ·••·• 
.. . ' . 

25 H5 max 0 31 0 31 0 31 0 
/ 26 1 •... ··, ...• ;, > mih di .· .·· 31 ,. Q< 31 \ .. :· 0''.• •.. · 31' ff . 

27 Totals: max 0 31 237.4 31 0 31 
28 ·• .. .· .• '( >< .. ' min 0 ·31 · ... 13 ·.•,, 31 0 1 31 

. 
. 

LC MY fk-ftl 
31 0 
31 1.··. 0 
31 0 
31 .... ··.··.· 0 ... 
31 0 
3.1 

·•·· 0 31 0 
31 .· 0 
31 0 
.31 0 
31 0 
31 0 
31 0 
31 0 
31 0 
31 " 0 
31 0 
31 . 0 
31 0 
31 

. 
0 

31 0 
31 I .. 0 ·. 
31 0 
31 

.·• 

0 . 

31 0 
31 L 0 

Mar 22, 2010 
10:00AM 
Checked By: 1.::,;3; C"'( 

LC MZ fk-ftl LC 
31 0 31 
31 . 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 
31 .··' O> 31 
31 0 31 
31 

: 
0 .•· .. 31 

31 196.017 31 
31 \~243:.4251- 31 
31 0 31 
31 . ···. 0 .·. 31 
31 0 31 
31 0 

·. 

31 
31 0 31 
31 0 31 
31 0 31 
31 0 31 

..· :,' . .·: . 

- .23-=J-, \?;h 

-+-.5 - 135,'75.:5 

-.:; -:;l?,?-.l~b 

- I - :2 ill. 51 

- 1.... ~ :2'-1 ~}, ya,. :J 

-1 
- ;).Y 3., 20'1 

-:.---~-~-2.\:1~~.s___,, 
~-~ -.2~:>:--:i~ -... ..... ,.,..,.,~-
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Pum ,-+- Sf-d - C... ::l5f.o I?) 
Envelope Joint Reactions 

Mar 22, 2010 
10:00AM 
Checked By: C-:1 1"'\ 

Joint X rkl LC y rkl LC z rkl LC MX fk-ftl LC MY rk-ftl LC MZ [k-ftl LC 
1 H1 max O 32 2.967 32 O 32 O 32 O 32 o 32 

'i< · · .:. >·i'/ . mih'. ,,\ Ol -~ ><3.2'-'~ '{f;-;394;: . i:32I./•.,·o•' .· ·•· 32. . • o ". ·•· .32 ? 0'-: 32" · ·o · ·. 32: 
3 P3-3C max 0 32 1.993 32 0 32 0 32 0 32 0 32 

.4Y ·.• ... ;-.; ··•· .. ·. . .min, 1 •• /•/ ('.){/:;: \3-2l }'if4;9"940 :32,')\. o: . ··32 ,·.' Q.; . ···32N<c; ·of> ,32 '> . ff:· . 32.c 
5 P2-3C max 0 32 116.871 32 0 32 0 32 0 32 o 32 

' 6 ·_·.•.•·· · · · fnih-I; ·>·o , /;32 i'•.;7:817C 32;; ' . 0 . 32 . ' : 0 . '·_•·· ·,32 -· , 0 .···.•. 32' ' 0 • 32 
. 7 P1-3C max 0 32 168.716 32 0 32 0 32 0 32 o 32 
· 8< •- ·•· min . > .. ,o · <32< •-;,1.13:>· •32 > o 32 .. · ··o·. 32 o ._ 32 . · . o· · 32 
9 P7-3A max 0 32 142.878 32 0 32 0 32 0 32 o 32 
10 1

' • .• min' •. C_d 3i: A5A2.78> 32, · · o 32 o .· 32 o 32 ·· ·· . o 32 
11 P6-3A-FTG max O 32 176. 736 32 0 32 0 32 0 . 32 0 32 
12 ': • ,· ffiiii ' ; Q .·.·· ... '32> ;;_9(941fr (32i O • . 32 .. 0 ,32' 0 :' 1i32 . {), 32i 
13 P5-3A-FTG max O 32 142.832 32 0 32 0 32 0 32 0 32 
14-< ··• '/ :< ·. min -.· ff ·. <:32- /::.~f?:'71/ 32, -' ' 0 32 0 ·. 32 e> 0'; C 032 () "> 32' 
15 P4-3A-FTG max O 32 0 32 0 32 0 32 0 32 0 32 

:16': : · >> . · ·. -_ .. rfiin\ , ot . •32.-:} /Jt.or.<~ · 32· I/ o · ·· 32 , •·••·· cf, • 32: .. ,. -{o ,, 32· :;, n·- / · 32 
17 P4-3A max 0 32 137.521t1 32 0 32 0 32 0 32 207.254 32 
18' > . '·: ..•. • · .. • miff'" . O ,_::32r :\!~9129Eft i:32; : < 0 32: 0 :•• 32/ '..i . 0 ; '32 r-.:249'.5'1:JTt\>32 
19 P3-3A-FTG max O 32 124.479 32 0 32 0 32 0 32 0 32 

-:20< , :: 3 ·· .•· mfr\£ · . o,;' ',. ".3z:;_ ;:;/;8[969-'t :32 \ : o < : ,32 .... · d.>; · .:32: ;; , 'O'- < r32 o · · 32 
21 P2-3A max O 32 121.693 32 0 32 0 32 0 32 0 32 

· -22::: .- . · ···.. .• min , . o··::'\ -"Bz? •fWUio1\:,::.322 ;:o.<> 32 ·. ·;coo;: 32?: ... o ; _;·: 32 , -·• o .. < 32 
23 P1-3A max 0 32 73.99 32 0 32 0 32 0 32 0 32 

·24·' •· · mill <· ·":'d'(, ; '<32} '.'',:C.1:'154-> 32~ 0 .,< 32 : .'·•-· o:· .. :: >32} !>'< ·• o 3:t .·.: • o · .. 32 
( ~-. 25 HS max O 32 O 32 O 32 O 32 · O 32 O 32 
,f ::.:26t-' · :->-::: :mfri'-•./:o:,{ ,, •. .s2:;:;0,,frn:S'.X:i:32',,'<:0:\··32:._ ... -<cf·_, 325fu; ·;o•, :-.32,, __ ·:7,o· ·•. -32 

+-' 5 
-,5 _, 
-I 

27 Totals: max O 32 256 32 0 32 

f ~ "'t. 1 55 

/ 3"t,o5'f 

t '?':/--, 155 

131-,"?a.ll· 

1 ?:,"1. <.fol 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Envelope Joint Reactions 

Pier 4,5,6-3A, Girder A and Beam A, Live Loads 

Mar 22, 2010 
10:01 AM 
Checked Byf.:;!1,,-1 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 H1 max O 33 3.361 33 O 33 O 33 O 33 o 33 

,2r ,,.·•,.:.,.1i_;x1jnifr:/.\Ot'. •. i:>33: {c:::._42.J' 33i ··•,:o;;:'· -33 .·'\ o: .... 33':·_ O' > 33 :· o 33 
3 P3-3C max O 33 2.139 33 0 33 0 33 0 33 0 33 

"A / < , '.Ii••· · miff h >\(F :/. (;33,,, c·::;1e~ee2·: 3:-Y :>., ()}(·:;. :33' ;((} ' ·3:f ;i'./ ()'\;,,. 33 ... < O · ..•... · •33: 
5 P2-3C max O 33 128.179 33 O 33 O 33 O 33 O 33 
6 min ' : o."t :33: \::aa;39' 33 o}: . 33' •; > 0 ::; 3:3'.' cv· 3·3 0 '' .. 3·3 
7 P1-3C max O 33 169.577 33 O 33 O 33 O 33 O 33 

: 8: >.,,,.,, min> ct' :•·33 c:.:.1_55 33 .:o • -'33 .·- ·-. o 33 o ··· 33 o. · 33 
9 P7-3A max O 33 154.822 33 O 33 O 33 O 33 O 33 
10 .. );•'· ,,'min :.,o\C.<·33 ~17;222.•:33••·.·.o···•·· 33;•· ... oc· 33 1 • Q.- 33 0 33 
11 P6-3A-FTG max O 33 172.317 33 0 33 0 33 0 33 0 33 

·12 'i ".> ;··•· .. -:. , rfiifr ;.: •· •·o' ,/ :33• u.-:,_g;37ff> :33 ·-•· o -··· ·.33 ·•- .. · ''6 · ·••· 33 '-'O- 33 --. · 6• 33 
13 P5-3A-FTG max O 33 154.176 33 0 33 0 33 0 33 0 33 

' 14\ .;,,,· · if;:: ; min' ., 0 ' . : 33 . -10.839' 3·3, : oc . '33 , · > O' · 33 O . 33 O 33 
15 P4-3A-FTG max O 33 0 33 0 33 0 33 0 33 0 33 

'16: ...... ffilf'l. <.;()'/ : 33. '!:'o\;'Qtc:/i 33 ic ·''QC; ,3Ji '}·•:Q>'.\ ,33> I~ . o•: . 33; , 0 :33 
17 P4-3A max O 33 157 .14'Pi. 33 o 33 O 33 O 33 222.289_ 33 

• 18 / · . :<Y ·,. ·. min , ,,: O ( ··. \<33 ·•-9i325 ,>'33 >o . ' '33: << 0 ' 33 i'. ()Y' 33 .. [;;265~90~, 33 
19 P3-3A-FTG max O 33 149.087 33 0 33 0 33 0 33 0 33 

;;,20• • .:y,::··t'~:;,. min 1 '0'c,. ·s3f/ r:::tt359,•, 33 i<o,·:.· 33s; ·? · ck: ·33 >·~' o >• · 33 ·· ·· ·••·· o · 33 
21 P2-3A max O 33 147.268 33 0 33 0 33 0 33 0 33 

'22-'0 :,•:)\2.·••··'·••·••miri 1•i,>,,Mr· 1r .. 33 •~s~298)33';t.·.·o:•, 33<>0<< 33"'•·.o• 33 ··.··o:.· ·33 
23 P1-3A max O 33 76.623 33 O 33 O 33 O 33 o 33 
24r .. ·-,·.·•· ,,,, , .• , min •\r,01..,::, ,:c::tt: /\:?:472'· · 331'. " o· :331 a: 3·3 ,- . > c:Jc/·. · 33 .... - o 33 

:_:r, ;j~ .. 0s:, )"~·~i,/i•" hlf~ ";:•,gtt' :y~~;:, - •<g,;: ·5~-. ,g .: 1}< · .g.. ~t,:•.:l , -5}1 · g,<· -5} 
. 27 Totals: max O 33 200 33 0 33 
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21 West Superior Street, Suite 500 
Duluth, Minnesota 55802 
218 727-8446 
Fax 218 727-8456 
www.LHBcorp.com 

250 3rd Avenue North, Suite 450 
Minneapolis, Minnesota 55401 
612 338-2029 
Fax 612 338-2088 
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Jennifer French 

· . From: 
\Sent: 

·o: 
Cc: 
Subject: 

Jon, 

Gao, Yihong (DOT) [Yihong.Gao@state.mn.us] 
Thursday, March 18, 2010 4:30 PM 
Jon Siiter 
Jennifer French; Johnson, Lowell (DOT); Dimaculangan, Moises (DOT) 
RE: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Yes, I think these live load factors are consistent with what we use for superstructures. As for next lane loading, I think 
we will still use full legal loads not taking 75% of the weight considering the truck weight could have up to 5% tolerance. 

Thanks, 

Yihong 

Yihong Gao, PE 
~~e.s-;;,. Bridge Rating Engineer t . MnDOT Bridge Office 

\ 3485 Hadley Avenue N. 
~ - Oakdale, MN 55128-3307 
~ TEL: 651-366-4492 

EMAIL: yihong.gao@state.mn. us 

·· ,From: Jon Siiter [mailto:Jon.Siiter@lhbcorp.com] 
/(/.r 'ent: Wed_nesday, March 17, 2010 4:15 PM 
· o: Gao, Y1hong (DOT) 

· Cc: Jennifer French 

/ 1· 

Subject: FW: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Yi hong, please see attached e-mail for input we received from the author of the Manual for Bridge Evaluation. You wHI 
see that there are not explicit rules for load factors when rating piers. We believe the summary Jen gives below is 
appropriate, except that we would not be using 1.15 for any of the standard permit trucks since they are not single trip 
vehicles. Any input you may have or concurrence would be appreciated. Thanks. 

From: Jennifer French 
Sent: Wednesday, March 17, 2010 3:36 PM 
To: Jon Siiter 
Cc: Jennifer French 
Subject: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Jon, I've contacted Bala Sivakumar who wrote the Manual for Bridge Evaluation. With his input (see the email string 
below), I propose the following Live Load Factors. Bala's credentials are located in the attached PDF. 

• Design: Inventory of 1.75 and Operating of 1.35 

• Legal/Posting: 1.35 
• Permit for routine and multiple trips: 1.35 
• Permit for single trips: 1.15 (using permit and legal trucks when not escorted, using only permit truck when 

escorted). 

( ,1at are your thoughts? 

Jen 

1 
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From: Bala Sivakumar [mailto:bsivakumar@HNTB.com] 
Sent: Wednesday, March 17, 2010 3:14 PM 

_ ~-, To: Jennifer French 
r( ~Subject: RE: MnDOT SS - Bridge 69801 Permit Load Factors 

My comments below. Good luck 

Bala Sivakumar, P.E. 
Vice President 
Director-Special Bridge Projects 

HNTB Corporation -
5 Penn Plaza 
6th Floor 
New York, NY 10001-1810 

Tel (212) 594-9717 
Direct (212) 915 9532 
Fax (212) 947-4030 
Mobile (201) 306-7852 
www.hntb.com 

•----~.,._...,.,..., ... JO • .,_.._,,u.,i,~-.,.,,....._~~, ,_.....,,._,.,,..., ,..,.,,.----,__,,-· __ ,,....__,..,.,,.,.,,.. ~,,, ........... ,_""'-.•• ..... ~-.--,..~.....,. • ..., ...... _.,, -,..-.=.••••,._,.,~,.•~ ~..,..... •• ......,,.. .• ,.,,,_.,..,..... ~...,,.... .. ..,... ........ ,,.,.,.-,,,.,,..,..._,.,,_,.,...,,., ••• ,., ......... .., .•. ,~,. 

From: Jennifer French [mailto:Jennifer.French@lhbcorp.com] 
Sent: Wednesday, March 17, 2010 2:06 PM 
To: Bala Sivakumar 
Cc: Jennifer French 
Subject: RE: MnDOT ss -'Bridge 69801 Permit Load Factors 

\ (~:3la, thank VOL! for talking with me on the phone. As I mentioned, I will try to summarize our conversation here to verify 
that I have collected your thoughts correctly. A reply with any revisions would be appreciated. 

Background: 
• There have not been calibration studies for Substructure elements. 
• Load Factors in the MBE pertain to longitudinal superstructure elements using LRFD distribution factors not 

lever rule. 
• The MBE live load factors are calibrated based on the likelihood of side by side trucks, while a transverse 

substructure member would be affected more by direct loading and therefore is different. 
• There is no guidance in the MBE for substructure review with legal or permit loads at this time. Planned for the 

future. 

• Routine permits are not much different than heavy posting trucks in most states as they operate with no 
restrictions just like legal loads. For load rating purposes they may be considered the same - conservative 
assumption. 

• Routine permits should be considered differently than special permits that operate in a more controlled fashion 
in terms of weight and number of trips. 

• You (Bala) have been awarded a contract to review some of the issues I brought up below under an NCH RP 20-
07 contract that will recalibrate LRFR load factors for permits for use with non LRFD distribution factor methods 
such as refined analysis . 

Design Loading Recommendations: 

• Use two lanes loaded with HL-93 loading. 
('-" • Use HL-93 loading with the 1.35 and 1.75 factors for operating and inventory, respectively. 

Posting/Legal Truck Recommendations: 

2 



• Use one posting vehicle in one lane with one legal vehicle in the other. 

• As the probability of loading is similar to HL-93 STRENGTH II case, use the comparable load factor of 1.35. 

· \ Routine Permit Truck Recommendations (and multiple trips): 

• Use one permit truck in one lane with one legal vehicle in the other. 
• Use the same load factor as for Posting trucks. Use load factor of 1.35. 

Special Permit Truck Recommendations (single trips): 

• Use one permit vehicle only or one permit vehicle in one lane with one legal vehicle in the other. A definite 
choice is not clea·r. Thoughts include: 

o Heavy permit truck in one lane with no truck in the second. This is most likely as the chance of a truck in 
the other lane is small. However this could be unconservative as a second truck could be occupying the 
second lane. 

o Heavy permit truck in one lane with legal truck in the second. Not likely, but possible. 
o Heavy permit truck in one lane with a 65 kip truck (approximately 80% of legal truck) in the second. 

More likely. 

• Use a live load factor of 1.15 for these conditions. LRFR load factor for single trip special permits 
• I (Jen) suggested using the 1.15 factor with a permit truck in one lane and legal truck in the other, and you (Bala) 

said that would be conservative and then suggested using the permit truck plus 80% of the legal truck loading. 

I will be happy to send you a copy of this rating once it is completed as I understand you would like to use real-world 
design data for a project you have coming up. As mentioned in our conversation, I will have to ask MnDOT permission to 
send you this information. 

Again, thank you for your time in reviewing my questions. 
Jen 

(.~ ,.,. ... v· _., .. .,,. __ ,.,. .. _ . ., ·•··•·•••~•·••"'"•"~·••·•""""••~"·'•> ,..,. .... • ·•""•"···• .. , ....... ~.- .. • ._.,. ,· .... -. ..•• _.. .. -•~·.·-'""•'"·"· ...... , .. ,., ........... , .......... ,.. •""·•"·"·"·•" _. .,,. ........... , • ._. 

•. -- from: Jennifer French 
Sent: Wednesday, March 17, 2010 11:20 AM 
To: bsivakumar@hntb.com 
Cc: Jennifer French 
Subject: FW: MnDOT SS - Bridge 69801 Permit Load Factors 

Bala, thank you for taking the time to consider this email. I called and left a message that I would be sending you this 
question. 

I am rating a fracture critical integral steel box-beam pier cap at a highway interchange here in Duluth. I have been 
foll9wing the Manual for Bridge Evaluation F (First Edition/2008) as well as the AASHTO LRFD Bridge Design Specification 
(With revisions through 2009). 

I am looking for some input/advice on what live load factors should be used for the permit and posting trucks when 
using LRFR for fracture critical piers (Substructure}. 

In section 6A.1.8.2 Substructures: It states "load rating of substructure elements ..... should be done using the Strength I 
load combination and load factors of LRFD Design Article 3.4.1, including all.. .. " To me this means that the live load 
factor would be 1. 75 for design, legal, and permit ratings. Is this correct? If not, should we use the Tables in 6A.4.2.3 
through 6A.4.2.5? I am concerned about using the values from these tables due to their values being based on the Lane 
Distribution Factors as all of my load distribution has been done using simple statics like the lever rule. 

1me background on the pier cap: 
\. , • It was designed in 1966 using ASD. 

• We have been requested to use LRFR for rating. 

3 



• It supports 2 lanes. 

• Under design loads, the rating factor is below 1.0. (Using live load factors of 1.35 and 1.75) 
e We will be designing a reinforcement scheme. 

• The ADTT is 1050. 
e When running the permit trucks, I have been instructed to run one permit truck with one legal truck in the other 

lane. 

• When running the posting trucks, I have been instructed to run one posting truck with the worst legal truck in 
the other lane. 

I appreciate your help. Please feel free to call me at the number below if you have questions. 
Thanks, 
Jen French 

Jennifer French, PE (MN, Ml) 
Senior Structural Engineer 
LHB 
21 West Superior Street, Suite 500 
Duluth, MN 55802 
Direct Dial: 218-279-2461 

This e-mail and any files transmitted with it are confidential 
and are intended solely for the use of the individual or entity 
to whom they are addressed. 

If you are NOT the intended recipient or the person responsible for 
delivering the e-mail to the intended recipient, 
be advised that you have received this e-mail in error and that any use, 

, -~dissemination, forwarding, printing or copying this e-mail is strictly prohibited. ({ .. 
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MnDOT Special Structures, 69801) 
Pier Cap P6-3A Reactions under posting and permit load~ 

21-May-10 

Risa 

§ir9fil. 

~ Truck: 

15 POST-TYPE3UNIT 

16 POST-TYPE3S2-40UNIT 

17 POST-TYPE3S3UNIT 

18 POST-SU4-TRUCK 

19 POST-SUS-TRUCK 

20 POST-SU6-TRUCK 

21 POST-SU7-TRUCK 
22 PERMIT-STD-A-TRUCK 
23 PERMIT-STD-B-TRUCK 

24 PERMIT-STD-C-TRUCK 

25 PERMIT-P411-TRUCK 

26 PERMIT-P413-TRUCK 
27 PERMIT-STD-C152B 

28 PERMIT-STD-C174B 

29 PERMIT-STD-C198_23 

30 PERMIT-STD-C214B 

31 PERMIT-STO-C237B 

32 PERMIT-STO-C256B 

33 PERMIT-STO-C200J 

Risa 

Girder 

~ Truck: 

22 PERMIT-STD-A-TRUCK 

23 PERMIT-STD-B-TRUCK 

24 PERM IT-STD-C-TR UCK 

25 PERMIT-P411-TRUCK 

26 PERMIT-P413-TRUCK 

27 PERMIT-STO-C152B , 

28 PERMIT-STD-Cl74B 
29 PERMIT-STD-C198_23 

30 PERMIT-STD-C214B 

31 PERMIT-STD-C237B 

32 PERMIT-STD-C256B 
33 PERMIT-STD-C200J 

Total Truck 

Weight (kip} 

48 
80 
80 

54 
62 

69.5 
77.5 
104 
136 
159 
207 
255 

152.2 

174 
198 
214 

Reaction at 

P6-3A (kip) 

47.54 
73.485 

74.S 

I 

53.463 
61.149 

68.452 
76.111 
98.703 

126.366 
144.944 
159.648 
177.033 
139.922 
154.824 
165.566, 
172.784 

Wheel Load 

1hllll 
23.77 
36.74 
37.26 

26.73 
30.57 
34.23 
38.06 
49.35 
63.18 

72.47 
79.82 
88.52 
69,96 

77.41 
82.78 
86.39 

237.4 
256 
200 

87.30 174.594 

176.736~ 

172.317~ 

Total Truck Reaction at 

Weight (kip) P6-3A (kip} 

104 98.703 

136 
159 
207 
255 

152.2 
174 
198 
214 

237.4 
256 
200 

126.366 
144.944 
159.648 
177.033 
139.922 
154.824 
165.566 
172.784 
174.594 

176.736 
172.317 

Wheel Load 

1hllll '---·--------
49.35 
63.18 
72.47, 

79.82 
88.52 
69.96 
77.41 
82.78 
86.39 
87.30 
88.37 
86.16 

,Bjg_ 
Pier 
1£ Truck Combination 
5 Type 3 + SU7 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

Risa 
Pier 

~ 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Type 352-40 + SU7 
Type 353 + SU7 

Std A+ SU7 
Std B + SU7 
Std C +SU7 

P411 + SU7 
P413 + SU7 
Std C152b + SU7 
Std C174b + SU7 
Std C198_23 + SU7 

Std 214b + 5U7 
Std C237b + SU7 
Std C256b + SU7 
Std C200j + SU7 

Truck Combination 

Std A 
Std B 
Std C 

P411 
P413 
Std C152b 
Std C174b 
Std C198_23 
Std 214b 
Std C237b 
Std C256b 
Std C200j 

HL-93 CF Pier 

Reaction (kip) 

141.2 

~ 

Proportion 

Combined LL lof HL-93 CF 
Reaction (kip} !;~!_.: __ _ 

123.661 0.88 

149.601 1.061 
150.621 1.07 

174.8 
202.4 
221.0 

235.7 
253.14 
216.03 
230.94 
241.68 
248.90 
250.71 
252.85 
248.43 

I 

; 

; 

Multiple 
Presence 

factor 
1.2 

1.24 
1.43 
1.57 

1.67 
1.79 
1.53 

' 1.64 I 

1.711 
1.76 
1.78 
1.79 
1.76 

!Proportion 
l01 HL-93 CF 

1~84 

Factored LL 
Reaction {kip) 

118.4 
151.6 
173.9 
191.5 
212.44 
167.9 
185.7 
198,68 
207.34 
209.51 
212.08 
206.78 

I 1.07 
I 1.23 
I 1.36 
I 1.50 

1.19 
I 1.32 

1.41 
1.47 
1.48 

! 1.50 

I 1.461 

Combined Truck 

Weight [kip) 
125.5 
157.5 
157.5 

181.5 
213.5 
236.5 

284.5 
332.5 
229.7 
251.5 
275.5 
291.5 
314.9 
333.5 
277.5 

Truck Weight 

1hllll 
124.8 
163.2 
190.8 
248.4 

306 
182.64 

208.8 
237.6 
256.8 

284.88 
307.2 

240 

HL-93 Braking 
Force (Kip) 

36 

Braking Force 

(kip}= 

0.25*Truck 

31.375 
39.375 
39.375 

45.37 
53.37 
S9.12 

71.12 
83.12 
57.425 
62.87S 
68.875 
72.875 

78.725 
83.375 
69.375 

; 
; 

; 

Brakin" Fo"ce 

[kip)= 
O.ZS*Truck 

31.2 
40.8 
47.7 
62.1 
76.5 

45.66 
52.2 
59.4 
64.2 

71.22 
76.8 

Proportion 

of HL-93 BF 

,!&_use __ 

0.87 
1.09 
1.09 

1.26 
1.48 
1.64 

1.98 
2.31 
1.60 
1.75 
1.91 
2.02 

2.19 
2.32 
1.93 

Proportion 
of HL-93 BF 

to use =----
0.87 
1.13 
1.33 
·1.73 
2.13 
1.27 
1.45 
1.65 
1.78 
1.98 

2.13 
60[ 1.67 

Gamma DL 

MxDL 

~ 
6148.7 

Mx LL 
(kip*lt) 

2256.602 
2701.632 
2720.939 

3159.3S6 
3699.096 
4063.565 

4350.26 
4689.867 
3964.756 
4256.686 
4465.677 
4606.626 

4643.298 
4684.331 
4598.138 

Gamma DL 

MxLL 

[kip*ftl 
2315.243 
2963.239 
3399.367 
3744.946 
4151.85S 
3282.031 
3632.039 
3883.754 
4052.893 
4094.738 
4145.212 
4041.163 

Multiple Trip I Single Trip 

l.25IGamma LL 1.35 Gamma LL 1.15 

5}( (jnA3) 

5541.61' 
Sy {inA3) 

1882.83 

My LL 

fkip*ftl 
110.576 
138.538 
138.538 

160.145 
188.106 
208.442 

251.656 
293.599 
203.358 
222.423 
242.759 

256.74 
278.347 

294.87 
245.301 

1.25 

My LL 

(kip*ft\ 

110.576 
143.622 
169.042 
219.881 
270.721 
161.416 
184.293 
209.713 
226.236 
251.656 

270.721 
212.255 

C (kip*in) 

phi [s) = 

0.85 

171608 

C (kip*in) 

phi [s) = 
0.95 

191797 

!!£:Jl.hl.hl !IB....l/.hl.hl 
= 0.85 = 0.95 

2.07 2.60 
1.73 2.17 
1.72 2.15 

1.48 1.85 
1.26 1.58 
1.15 1.44 

1.07 1.34 

0.98 1.23 

1.18 1.48 

1.09 1.37 

1.04 1.31 

1.01 1.27 

1.00 1.25 
0.99 1.24 

1.01 1.27 

Single Trig Escorted 

Gamma LL 1.15 

!!£:Jl.hl.hl !IB....l/.hl.hl 
=0.85 ~ 

2.37 2.98 

1.85 2.32 

1.61 2.02 

1.45 1.82 

1.30 1.63 

1.67 2.10 
1.51 1.89 

1.41 1.76 
1.35 1.69 

1.32 1.66 

1.30 1.64 
1.35 1.70 

RF: phi (s) !IB....l/.hl.hl 
~ 

2.43 
2.03 
2.01 

1.73 
1.48 
1.35 

1.25 
1.16 
1.38 
1.29 
1.22 
1.18 

1.17 
1.16 
1.19 

~ 
3.05 
2.54 
2.S3 

2.18 
1.86 
1.69 

1.57 
1.4S 
1.73 
1.61 
1.53 
1.49 
1.47 
1.45 
1.49 

1~ ...._ v, ~·, 
•1'' (1l' ~­
...,,,,,__ (' ..__ ~.). t ;t:"' 0 - . 

'.:;t~ 0 ',,"-(\ _.,,-,r 

F (' 

?! 
(' 

~' 
l,.;· _. 
·\ -·· 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 5: Mom Type 3 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.376 at 1.826 ft 

A ?ITFE ~ JEE ±±&£ k 

-8.979 at 54.416 ft 

.004 at 1.826 ft 

T -----~-- k-ft 

.022 at 1.826 ft 
fa -~---~- ksi 

-.046 at 54.416 ft 

.064 at 69.39 ft 

Dy~ / in 

~ 
-.222 at 33.965 ft 

76.719 at 1.826 ft 

-98.549 at 54.416 ft 

Mz k-ft 

-2256.602 at 35.791 ft ✓ 

5.591 at 35.791 ft 

fc ksi 

.067 at 33.965 ft 

Dz ~ ~ in 

-.021 at 69.39 ft 

6.926 at 54.416 ft 

-3.782 at 1.826 ft 

My ------~ k-ft 
-110.576at36.156ft / 

ft ksi 

-5.591 at 35.791 ft 

!· \\ I 

$Vt•. ·t-'t'~,e \ 

~···t1c~ /C/ 
(';_c):'l e: C· ½ {~ 

I L-t.ui1,;;,. ,.,,.,f ,, .. 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 6: Mom Type 3S2-40 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.982 at 1.826 ft 

-11.047 at 54.416 ft 

.004 at 1.826 ft 
T k-ft 

(\\ 

.026 at 1.826 ft 
fa ksi 

-.057 at 54.416 ft 

Mz 

fc 

.077 at 69.39 ft 

-.272 at 33.234 ft 

98.21 at 1.826 ft 

-113.765 at 54.416 ft 

k-ft 

-2701.632 at 35.791 ft 

6.733 at 35.791 ft 

ksi 

.084 at 33.965 ft 

Dz~ ~in 

-.027 at 69.39 ft 

8.677 at 54.416 ft 

------====' k 
-4. 739 at 1.826 ft 

My k-ft 
-138.538 at 36.156 ft 

ft ksi 

-6.733 at 35.791 ft 

,Jc-:r-~-,,1. 

l v. i t··(C~ \ 

.s:I ,011,J 
r--t.,e.J-"', e t r,. 
($"'~-~ti~· 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 7: Mom Type 3S3 +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.046 at 1.826 ft 
A.... "ff!1ii!!. && 

-11.159 at 54.416 ft 

.004 at 1.826 ft 

.026 at 1.826 ft 

-.057 at 54.416 ft 

.078 at 69.39 ft Dyt_;/in 
-.274 at 33.234 ft 

98.796 at 1.826 ft 

-114.686 at 54.416 ft 

Mz k-ft 

-2720.939 at 35.791 ft 

6.775 at 35.791 ft 

fc ksi 

.084 at 33.965 ft 

Dz ~ in 

-.027 at 69.39 ft 

8.677 at 54.416 ft 

Vz -===-'77 k 
-4. 739 at 1. 826 ft 

My __ ,_......,_ ........ ~ k-ft 

-138.538 at 36.156 ft r/ 

ft ksi 

-6. 775 at 35. 791 ft 



I 
\ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 8: Mom Std A + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.245 at 1.826 ft 

-12.541 at 54.416 ft 

.005 at 1.826 ft 
T k-ft 

.032 at 1.826 ft 
fa ksi 

-.064 at 54.416 ft 

Mz 

fc 

.09 at 69.39 ft 

-.312 at 33.965 ft 

106.512 at,1 .826 ft 

-141.215 at 54.416 ft 

k-ft 

-3159.356 at 35.791 ft ✓ 

7.862 at 35.791 ft 

ksi 

.097 at 33.965 ft 

Dz~ ~in 

-.031 at 69.39 ft 

10.03 at 54.416 ft 

Vz - --== k 
-5.478 at 1.826 ft 

My k-ft 
-160.145 at 36.156 ft v 

ft ksi 

-7.862 at 35.791 ft 

S" LC;;, I !G 
t· (.C, \,., {[,t. !"­

, I."'. c~ it◊ l.,,a t '"~ , .... 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 9: Mom Std B + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

7.048 at 1.826 ft 

-14.552 at 54.416 ft 

.006 at 1.826 ft 
T k-ft 

.036 at 1.826 ft 
fa ksi 

-.075 at 54.416 ft 

.105 at 69.39 ft 

-.364 at 33.965 ft 

125.921 at 1.826 ft 

-160.925 at 54.416 ft 

Mz 

-3699.096 at 35.791 ft 

9.208 at 35.791 ft 

fc 

k-ft 

ksi 

.114 at 33.965 ft 

Dz~in 

-.037 at 69.39 ft 

11.782 at 54.416 ft 

Vz 2 ~ k 
-6.435 at 1.826 ft 

My k-ft 
-188.106 at 36.156 ft 

j 

V 

ft ksi 

-9.208 at 35. 791 ft 

Jc:r1.v\ 
,' v,._ i 4--,c:..c \ 
-s\ 1.Qlto 
V"'"'<.':.t.-h (:_.,.~t"-~ 

; . 
(&f ?,;.I,( !f Q 



' ( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 1 O: Mom Std C +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

7.699 at 1.826 ft 

A iiiiie!b&A7Pn: ¥55? £&£& k 

-16.093 at 54.416 ft 

.007 at 1.826 ft 
T ------~- k-ft 

.039 at 1.826 ft 
fa -----~-- ksi 

-.083 at 54.416 ft 

Mz 

fc 

.115 at 69.39 ft 

-.399 at 33.599 ft 

139.036 at 1.826 ft 

-174.24 at 54.416 ft 

k-ft 

-4063.565 at 35.791 ft 

10.127 at35.791 ft 

ksi 

.126 at 33.965 ft 

Dz ~ ~ in 

-.041 at 69.39 ft 

13.056 at 54.416 ft 

Vz ----~ k 
-7.13 at 1.826 ft 

My ------- k-ft 
-208.442 at 36.156 ft / 

ft ksi 

-10.127 at 35.791 ft 

$t·l-~ 1 t"•\··{.J!., I 
Sf 1e:, /1,;;;, 

r-c_.~.}~_.l, t<~­
/? t -~ (,f i f,q.. t.,!~,f ·-- . t ,._ 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 11: Mom P411 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.117 at 1.826 ft 

A 

-17.147at54.416ft 

.008 at 1.826 ft 

.042 at 1.826 ft 
fa ----~--- ksi 

-.088 at 54.416 ft 

.122 at 69.39 ft 

Dy" / in 

'(-7 
-.427 at 33.599 ft 

149.345 at 1.826 ft 

-184.709 at 54.416 ft 

Mz k-ft 

-4350.26 at 35. 791 ft / 

11.023 at35.791 ft 

fc ksi 

.152 at 33.965 ft 

Dz ~ ~ in 

Vz 

-.049 at 69.39 ft 

15.762 at 54.416 ft 

-== k 
-8.608 at 1.826 ft 

My , ______ k-ft 

-251.656 at 36.156 ft ✓ 

ft ksi 

-11.023 at 35. 791 ft 

.._ '• l 

f \A'· -\--iCA\ 

'5t 1°/i"-" 

l"e...c..- 1-..ec.A¼.,. 

~/0,,lfo 



(( 

::·r 

(( 

Beam: M1 

Shape: BR3A-P6-1 .131 at 69.39 ft 

Material: A36 Steel 
Length: 69.39 ft Dy" / in 

'\J 
.178 at 33.965 ft 

Dz~in­

-.057 at 69.39 ft 

I Joint: N1 
J Joint: N4 
LC 12: Mom P413 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.627 at 1.826 ft 
A------......-- k Vy 

-18.419 at 54.416 ft 

Mz 
.009 at 1.826 ft 

T k-ft 

.044 at 1.826 ft 
fa ksi 

-.094 at 54.416 ft 

fc 

-.46 at 33.599 ft 

161.557 at 1.826 ft 

18.389 at 54.416 ft 

k Vz ----====::I k 
-10.043 at 1.826 ft 

-197.11 at54.416ft 

k-ft 

My k-ft 

-293.599 at 36.156 ft v' 

-4689.867 at 35.791 ft./ 

12.026 at 35.791 ft 
ft ksi 

ksi 
-12.026 at 35.791 ft 

vc:J(.-il\ 
' - ' •· I ( L,t. t,I 0---f 

·sl 1011° 



\_ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 13: Mom Std C152b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

T 

fa 

7.504 at 1.826 ft 
_.-k 

-15.643 at 54.416 ft 

.007 at 1.826 ft 
k-ft 

.038 at 1.826 ft 
-ksi 

-.08 at 54.416 ft 

.112 at 69.39 ft 

-.39 at 33.599 ft 

135.479 at 1.826 ft 

l7 
Vy _,___----1--~-~, 

~ 

k 

-170.629 at 54.416 ft 

Mz k-ft 

-3964.756 at 35.791 ft ✓ 

9.881 at 35.791 ft 

fc ksi 

.123 at 33.965 ft 

Dz~in 

-.04 at 69.39 ft 

12.737 at 54.416 ft 

Vz 
-6.956 at 1.826 ft 

My k-ft 
-203.358 at 36.156 ft ✓ 

ft ksi 

-9.881 at 35. 791 ft 

( ✓e~ C,, !•-.~£:· {,r .{ f;,. 

{~-1I Zt,t,(& ¥ 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 14: Mom Std C174b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.005 at 1.826 ft 

-- k 
-16.844 at 54.416 ft 

.007 at 1.826 ft 

.041 at 1.826 ft 
fa ----~-~- ksi 

-.086 at 54.416 ft 

.12 at 69.39 ft 

-.418 at 33.599 ft 

145.982 at 1.826 ft 

-181.293 at54.416 ft 

Mz 

-4256.686 at 35.791 ft 

10.634 at 35. 791 ft 

fc 

k-ft 

ksi 

.135 at 33.965 ft 

·~ 

Dz .. -.._in· 

Vz 

-.043 at 69.39 ft \ 

13.931 at54.416ft 

-·~-== k 
-7.608 at 1.826 ft 

My __ .,,,_.......,,.,.......,,,..~ k-ft 

-222.423 at 36.156 ft / 

ft ksi 

-10.634 at 35. 791 ft 



Beam: M1 

Shape: BR3A-P6-1 .125 at 69.39 ft 

Material: A36 Steel 
'....ength: 69.39 ft Dy -------- in 
I Joint N1 
J Joint N4 
LC 15: Mom Std C198_23 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.283 at 1.826 ft 

-17.567 at 54.416 ft 

.008 at 1.826 ft 

.042 at 1.826 ft 
fa ----~~-- ksi 

-.09 at 54.416 ft 

Mz 

fc 

-.438 at 33.599 ft 

153.494 at 1.826 ft 

-188.923 at 54.416 ft 

k-ft 

-4465.677 at 35.791 ft 

11.217at35.791 ft 

ksi 

.147 at 33.965 ft 

Dz ~ ~ in 

Vz 

-.047 at 69.39 ft 

15.205 at 54.416 ft . 

--= k 
-8.304 at 1.826 ft 

My - ....... .......,.....,......,.......,_ k-ft 

-242. 759 at 36.156 ft___,. 

ft ksi 

-11.217at35.791 ft 

te:e,,.J.(-:, 

i'.i:) -,I,· 4t f f 0 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 16: Mom Std 214b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.496 at 1.826 ft 

k 

-18.098 at 54.416 ft 

.008 at 1.826 ft 
T ---~---- k-ft 

.044 at 1.826 ft 
fa ----~--- ksi 

-.093 at 54.416 ft 

.129 at 69.39 ft 

-.452 at 33.599 ft 

158.563 at 1.826 ft 

-194.07 at 54.416 ft 

Mz 

-4606.626 at 35.791 ft 

11.611 at 35.791 ft 

fc 

k-ft 

ksi 

.155 at 33.965 ft 

Dz~,in 

-.05 at 69.39 ft 

Vz 
16.081 at54.416ft 

---= k 
-8.782 at 1.826 ft 

My --------- k-ft 
-256. 7 4 at 36.156 ft ./ 

ft ksi 

-11.611 at35.791 ft 

vt~.:Jk1 
~· \/\ ;: \··· f {,,t.,,,,... \ 

"~ftCl\/rJ 

ii~-((l.( c/C 
i . 

G< f :t., '\. f I <:.i 



'.._.( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 17: Mom Std C237b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.617 at 1.826 ft 

-18.345 at 54.416 ft 

.009 at 1.826 ft 
T k-ft 

.044 at 1.826 ft 
fa ksi 

-.094 at 54.416 ft 

Mz 

fc 

.13 at 69.39 ft 

-.455 at 33.599 ft 

159.888 at 1.826 ft 

-195.413 at 54.416 ft 

k-ft 

-4643.298 at 35.791 ft 

11.828 at 35.791 ft 

ksi 

.169 at 33.965 ft 

Dz~in 

-.054 at 69.39 ft 

17.434 at 54.416 ft 

VZ-===-...c::!:==-- k 
-9.521 at 1.826 ft 

My k-ft 

-278.347 at 36.156 ft / 

ft ksi 

-11.828 at 35.791 ft 



Beam: M1 

Shape: BR3A-P6-1 

(,(· .Material: A36 Steel 
_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 18: Mom Std C256b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.637 at 1.826 ft 

-18.429 at 54.416 ft 

.009 at 1'.826 ft 
T k-ft 

(,_~, 

.044 at 1.826 ft 
fa ksi 

-.095 at 54.416 ft 

Mz 

fc 

.131 at69.39ft 

-.459 at 33.599 ft 

161.36 at 1.826 ft 

-196.909 at 54.416 ft 

k-ft 

-4684.331 at 35.791 ft a/ 

12:022 at 35.791 ft 

ksi 

.179 at 33.965 ft 

Dz~in 

-.057 at 69.39 ft 

18.469 at 54.416 ft 

Vz -===--=='=:::==i._ k 

-10.087 at 1.826 ft 

My k-ft 
-294.87 at 36.156 ft ✓., 

ft ksi 

-12.022 at 35.791 ft 

09-40 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 19: Mom Std C200j + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.511 at 1.826 ft 

A -- k 
-18.113 at 54.416 ft 

.008 at 1.826 ft 
k-ft 

.044 at 1.826 ft 

-.093 at 54.416 ft 

Mz 

fc 

.129 at 69.39 ft 

-.451 at 33.599 ft 

158.26 at 1.826 ft 

-193.762 at 54.416 ft 

k-ft 

-4598.138 at 35. 791 ft / 

11.52at35.791 ft 

ksi 

.149 at 33.965 ft 

Dz~in 

-.048 at 69.39 ft 

15.364 at 54.416 ft 

Vz- = = k 
-8.391 at 1.826 ft 

My -------~ k-ft 
-245.301 at 36.156 ft J 

ft ksi 

-11.52 at35.791 ft 

VV-41 



,( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
1_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 20: Mom Std A 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

3.677 at 1.826 ft 
A ............................. ..._, ___ k 

-9.017 at 54.416 ft 

.004 at 1.826 ft 
T k-ft 

• 

.019 at 1.826 ft 
fa ksi 

-.046 at 54.416 ft 

Mz 

fc 

.062 at 69.39 ft 

-.224 at 32.869 ft 

83.275 at 1.826 ft 

-84.559 at 54.416 ft 

k-ft 

-2315.243 at 35.791 ft ✓ 

5.718 at 35.791 ft 

ksi 

.067 at 33.965 ft 

Dz ~ ~ in 

-.021 at 69.39 ft 

6.926 at 54.416 ft 

Vz ------="===--k 
-3.782 at 1.826 ft 

My k-ft 
-110.576 at 36.156 ft ✓ 

ft ksi 

-5.718 at 35.791 ft 



(( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 21: Mom Std B 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.659 at 1.826 ft 

-11.461 at 54.416 ft 

.005 at 1.826 ft 
T k-ft 

C.L, 
.024 at 1.826 ft 

fa ksi 
-.059 at 54.416 ft 

Mz 

fc 

.079 at 69.39 ft 

-.287 at 32.869 ft 

106.578 at 1.826 ft 

-108.222 at 54.416 ft 

k-ft 

-2963.239 at 35.791 ft 

7.332 at 35.791 ft 

ksi 

.087 at 33.965 ft 

Dz~ ~in 

My 

ft 

-.028 at 69.39 ft 

8.996 at 54.416 ft 

-====='k 
-4.913 at 1.826 ft 

k-ft 
-143.622 at 36.156 ft✓ 

ksi 

-7.332 at 35.791 ft 

{ e...:~J--4_ <. (· .... 

(f. i .~.() ji{) 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 22: Mom Std C 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.368 at 1.826 ft 
A 

-13.187 at 54.416 ft 

.005 at 1.826 ft 

.028 at 1.826 ft 
fa ----~--- ksi 

-.068 at 54.416 ft 

Mz 

fc 

.091 at 69.39 ft 

-.329 at 32.869 ft 

122.266 at 1.826 ft 

-124.152 at 54.416 ft 

k-ft 

-3399.367 at 35.791 ft 

8.438 at 35.791 ft 

ksi 

.102 at 33.965 ft 

Dz~ ~in 

Vz 

-.033 at 69.39 ft 

10.588 at 54.416 ft 

= k 
-5.782 at 1.826 ft 

My -.....,,........,...,,,....,.........,._ k-ft 

-169.042 at 36.156 tt,/ 

ft ksi 

-8.438 at 35. 791 ft 

D0-44 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 23: Mom P411 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5. 959 at 1.826 ft 

.1 at 69.39 ft 

-.363 at 32.869 ft 

134.699 at 1.826 ft 

A -""""-------==.,........,..,,-- k Vy -'-------1--~- k 

-14.605 at 54.416 ft 

.007 at 1.826 ft 

.031 at 1.826 ft 
fa ----~--- ksi 

-.075 at 54.416 ft 

Mz 

fc 

-136.776 at 54.416 ft 

k-ft 

-3744.946 at 35.791 ft ✓-

9.51 at 35.791 ft 

ksi 

.133 at 33.965 ft 

Dz~in 

-.043 at 69.39 ft 

· 13.772 at 54.416 ft 

Vz -===="'=='==-- k 
-7.522 at 1.826 ft 

My - ................ ""l!!/l!!_,,.,_.- k-ft 

-219.881 at 36.156 ft v' 

ft ksi 

-9.51 at 35.791 ft 



1,\ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 24: Mom P413 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.535 at 1.826 ft 

A -- k 
-16.071 at 54.416 ft 

.009 at 1.826 ft 
T k-ft 

.034 at 1.826 ft 
fa ksi 

-.082 at 54.416 ft 

Mz 

fc 

.111 at 69.39 ft 

-.402 at 32.869 ft 

149.329 at 1.826 ft 

k 

-151.633 at54.416 ft 

-4151.855 at 35.791 ft V 

10.715at35.791 ft 

ksi 

. 164 at 33.965 ft 

Dz~in 

-.053 at 69.39 ft 

Vz 

My 

ft 

16.956 at 54.416 ft 

==='=1 k 

-9.261 at 1.826 ft 

k-ft 

-270.721 at 36.156 ft v 

ksi 

-10.715 at35.791 ft 

f , __ \, u t t.~ r.:~ .. , 

~~· i t~}t 0 

:r -c. r.... k. <;..fl:,.._ 

{_pi~-~{ fi V 
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Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 25: Mom Std C152b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.205 at 1.826 ft 

-12.77 at 54.416 ft 

.005 at 1.826 ft 
T k-ft 

.027 at 1.826 ft 
fa ksi 

-.065 at 54.416 ft 

Mz 

fc 

.088 at 69.39 ft 

.098 at 33.965 ft 

Dz ~ ~ in 

-.031 at 69.39 ft 

-.318 at 32.869 ft 

118.047 at 1.826 ft 

10.11 at54.416ft 

Vz -~=--r-== k 
-5.522 at 1.826 ft 

-119.868 at54.416 ft 

k-ft 

My k-ft 
-161 .416 at 36. 156 ft ,__,/ 

-3282.031 at 35.791 ft ...,,..-

8.135 at 35.791 ft 
ft ksi 

ksi 
-8.135 at 35.791 ft 



( 
I, 
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Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 

, I Joint: N1 
J Joint: N4 
LC 26: Mom Std C17 4b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5. 789 at 1.826 ft 
k 

-14.181 at 54.416 ft 

.006 at 1.826 ft 
T k-ft 

.03 at 1.826 ft 
fa ksi 

-. 073 at 54.416 ft 

Mz 

fc 

.o97 at 69.39 ft 

.112 at 33.965 ft 

Dz~ ~in 

-.036 at 69.39 ft 

-.352 at 32.869 ft 

130.639 at 1.826 ft 

11.543 at 54.416 ft 

Vz- re= k 
-6.304 at 1.826 ft 

-132.652 at 54.416 ft 

k-ft 

My k-ft 
-184.293 at 36.156 ft ✓ 

-3632.039 at 35.791 ft J 

9.039 at 35.791 ft 
ft ksi 

ksi 
-9.039 at 35.791 ft 



I 
\ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
1_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 27: Mom Std C198 23 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.176 at 1.826 ft 

-15.14 at 54.416 ft 

.007 at 1.826 ft 
T k-ft 

.032 at 1.826 ft 
fa ksi 

-.078 at 54.416 ft 

Mz 

fc 

.104 at 69.39 ft 

-.376 at 32.869 ft 

139.692 at 1.826 ft 

-141.845 at 511,.4.16 ft 

k-ft 

-3883.754 at 35.791 ft ✓ 

9.746 at 35.791 ft 

ksi 

.127 at 33.965 ft 

Dz~ ~in 

My 

ft 

-.041 at 69.39 ft 

13.135 at 54.416 ft 

----=-==:i k 
-7.174 at 1.826 ft 

k-ft 
-209.713 at 36.156 ft ./ 

ksi 

-9.746 at 35.791 ft 

t v ... 1 4--,_, .,,_ t 
g /11:,Jro 

1-ectw.~ r.~~~ 
tr-:,~./ it i;;, 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 28: Mom Std 214b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.432 at 1.826 ft 

-15.778 at 54.416 ft 

.007 at 1.826 ft 

.033 at 1.826 ft 
fa ----~--- ksi 

-.081 at 54.416 ft 

Mz 

fc 

.108 at 69.39 ft 

-.392 at 32.869 ft 

145.774 at 1.826 ft 

-148.022 at 54.416 ft 

k-ft 

-4052.893 at 35. 791 ft · 

10.217 at 35.791 ft 

ksi 

.137 at 33.965 ft 

Dz~in 

-.044 at 69.39 ft 

Vz 

14.17at54.416ft 

--=== k 
-7.739 at 1.826 ft 

My -.....,,.,......,.....,..,,.,......,,.._ k-ft 

-226.236 at 36.156 ft ✓ 

ft ksi 

-10.217 at 35.791 ft 

~~jfvl1r~ 
ff., C- ~-t~ i;,,. h,. 

(;c /ifA,f fio, 
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Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 29: Mom Std C237b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.451 at 1.826 ft 

-15.859 at 54.416 ft 

.008 at 1.826 ft 
T k-ft 

.033 at 1.826 ft 
fa ksi 

-.081 at 54-.416 ft 

Mz 

. 

fc 

.109 at 69.39 ft 

-.396 at 32.869 ft 

147.275 at 1.826 ft 

-149.547 at 54.416 ft 

k-ft 

-4094. 738 at 35. 791 ft V 

10.47 at 35.791 ft 

ksi 

.152 at 33.965 ft 

Dz~in 

-.049 at 69.39 ft 

My 

ft 

15.762 at 54.416 ft 

--== k 
-8.608 at 1.826 ft 

k-ft 

-251.656 at 36.156 ft ./ 

ksi 

-10.47 at 35.791 ft 

" 1 i 1 1 #,}, ~ t-f C\. E 

-i ~ 
-::, i lo _fr,:, 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 30: Mom Std C256b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.547 at 1.826 ft 

-16.082 at 54.416 ft 

.009 at 1.826 ft 
k-ft 

.034 at 1.826 ft 
fa ----~--- ksi 

-.082 at 54.416 ft 

.111at69.39ft 

-.401 at 32.869 ft 

149.092 at 1.826 ft 

-151.391 at54.416ft 

Mz 

-4145.212 at 35.791 ft 

10.701 at 35.791 ft 

fc 

k-ft 

ksi 

.164 at 33.965 ft 

Dz~in 

-.053 at 69.39 ft 

Vz 
16.956 at 54.416 ft 

-..=C7 k 
-9.261 at 1.826 ft 

My _.....,,, _____ k-ft 

-270. 721 at 36.156 ftJ 

ft ksi 

-10.701 at35.791 ft 

ltA~'.i--f~{,J..t 
,,,.,,.- { ~. 

'S lit]ho. 

/\,;, ~,{..p- ;' if,; 
S;-,c • l,,,-.~,.,r ....,., -

, J. 'i 0,,!-z;4i. D 

D0~07-. 
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Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 31: Mom Std C200j 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.361 at 1.826 ft 
A-- C&S• - k 

-15.642 at 54.416 ft 

.007 at 1.826 ft 
T k-ft 

.033 at 1.826 ft 
fa ksi 

-.08 at 54.416 ft 

Mz 

fc 

.108 at 69 .39 ft 

-.391 at 32.869 ft 

145.347 at 1.826 ft 

-147.59 at 54.416 ft 

k-ft 

-4041.163 at 35. 791 ft 

10.103 at 35.791 ft 

ksi 

.129 at 33.965 ft 

. Dz ~ ~ in 

Vz 

My 

ft 

-.041 at 69.39 ft 

13.294 at 54.416 ft 

------= k 
-7.261 at 1.826 ft 

k-ft 
-212.255 at 36.156 ft J 

ksi 

-10.103 at 35. 791 ft 



/ 

t 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
'_ength: 69.39 ft 
I Joint: N1 
J Joint: N4 
LC 32: Shr P413 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

12.014 at 1.826 ft 

A ..-------- k 
-15.219 at 54.416 ft 

.009 at 1.826 ft 
T k-ft 

.062 at 1.826 ft 
fa ksi 

-.078 at 54.416 ft 

Mz 

fc 

.109 at 69.39 ft 
Jc_yVd\ 

.178 at 33.965 ft i w:~. :; t-~-~ ~'-.- \. 

Dz~in 

-.057 at 69.39 ft 
-.329 at 35.791 ft 

93.54 at 1.826 ft/ 

18.389 at 54.416 ft 

Vz ,..,.= k 

-10.043 at 1.826 ft 

-265.127 at 54.416 ft/ 

k-ft 

My k-ft 

-293.599 at 36.156 ft 

-3375.387 at 45.286 ft 

9.053 at 41.269 ft 
ft ksi 

l<si 
-9.053 at 41.269 ft 
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MnDOT Special Structures, 69801) 
Pier Cap P6-3A Reactions under posting and permit load! 
19-Apr-10 

1fus.. 
Girder • Wbee! bgad Total Truck Reactjon at 

Weight Ckjpl P6-3A {kip) .!& 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 

33 

Risa 
Girder 

.!& 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 

Truck: 
POST-TYPE3UNIT 
POST-TYPE352-40UNIT 
PDST-TYPE3S3UNIT 

POST-SU4-TRUCK 
POST-SUS-TRUCK 
PDST-SU6-TRUCK 
PDST-SU7-TRUCK 
PERMIT-STD-A-TRUCK 
PERMIT-STD-B-TRUCK 
PERMIT-STD-C-TRUCK 
PERMIT-P411-TRUCK 
PERMIT-P413-TRUCK 
PERMIT-STD-C152B 

PERMIT-STD-C174B 

PERMIT-STD:C198_23 
PERMIT-STD-C214B 
PERMIT-STD-C237B 
PERMIT-STD-C256B 

PERMIT-STD-CZOOJ 

Truck: 
PERMIT-STD-A-TRUCK 
PERMIT-STD-B-TRUCK 
PERMIT-STD-C-TRUCK 
PERMIT-P411-TRUCK 
PERMIT-P413-TRUCK 
PERMIT-STD-C152B 
PERMIT-STD-C1748 
PERMIT-STD-C198_23 
PERMIT-STD-C214B 
PERMIT-STD-C237B 

PERMIT-STD-C256B 
PERMIT-STD-C200J 

: 
48 47.54, I 
80 73.48 ; 

80 74.5 l 

54 53.463 : 
I 62 61.149 

69.5 68.452 t 
77.5 
104 
136 
159 

207 
255 

152.2 

174 
198 
214 

237.4 
256 
200 

76.111 
98.703 

126.366 
144.944j 
159.648 
177.033 
139.922 

154.8241 
165.566 
172.784 
174.594 
176.736 

172.317 

Total Truck Reaction at j 
Weight Ckipl ~ 

104 98.70 l 
136 126.36 5 
159 

207 
25S 

152.2 
174 
198 
214 

237.4 
256 
200 

144.944 
159.64 
177.033 

139.922 
154.824 
165.S66 
172.784 
174.594 
176.736 
172.317 

I 
I 

s~ 
~~ 

/0 

.l!.!iPl. 
23.77 
36.74 
37.26 

26.73 
30.57 
34.23 
38.06 
49.35 
63.18 
72.47 
79.82 
88.52 
69.96 

, 77.41 
82.78 
86.39 

87.30 
88.37 

86.16 

Wbeel boad 

.l!.!iPl. 
49.35 
63.18 
72.47 
79.82 
88.52 
69.96 
77.41 
82.78 
86.39 
87.30 
88.37 
86.16 

1fus.. 
~ 
.I& Truck Combination 

Type 3 +SU7 5 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 

19 

.Bill. 
Pier 

.I& 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Type 3S2-40 + SU7 
Type 3S3 + SU7 

StdA+SU7 
Std B +SU7 
Std C+SU7 
P411+SU7 
P413 +SU7 
Std C152b + SU7 

Std C174b + SU7 
Std C198_23 + SU7 
Std 214b + SU7 

Std C237b + SU7 
Std C256b + SU7 

Std C200j + SU7 

Truck Combination 
Std A 
Std B 
Std C 
P411 
P413 
Std C152b 
Std C174b 
Std C198_23 
Std 214b 
Std C237b 
Std C256b 
Std C200j 

r 

HL-93 CF Pier 
Reaction {kip} 

141.2 

Combined LL 
Reaction {kip! 

123.66 
149.60 
150.62 

I 

:, 

174.81 
202.48 
221.06 
235.76 
253.14 
216.03 
230.94 
241.68 
248.90 

250.71 
252.85 

248.43 

Multiple 

Presence 
factor 

1.2 

\ 

proportion 

of HL-93 CF 

to use ~-
0.88 
1.06 
1.07 

1.24 
1.43 
1.57 

1.67 
1.79 
1.53 
1.64 
1.71 
1.76 

1.78 
1,79 

1.76 

proportion 

Factored LL 

Reactjon (kjp} 
118.44 
151.6, 
173.9 
191.5 
212.44, 

167.91 
185.79 
198.68 
207.34 
209.51 
212.08 
206.78 

i 
I 

I 

ofHL-93 CF 
to use 

0.84 
1.07 
1.23 
1.36 
1.50 
1.19 
1.32 
1.41 
1.47 
1.48 
1.50 
1.46 

Combined Truck 
Weight Ckipl 

125.5 
157.5 
157.5 

181.5 
213.5 
236.5 
284.5 
332.5 
229.7 
251.5 
275.5 
291.5 
314.9 
333.5 

277.5 

HL-93 Braking 
Force {Kip) 

36 

Brakfn1r Force 

.lkiRl.=. 
0.25*Truck 

' 

31.375 
39.375 
39.375 

45.375 
53.375 
59.125 
71.125 
83.125 
57.425 
62.875 
68.875 
72.875 
78.725 
83.375 

69.375 

Proportion 

ofHL-93 BF 
to use 

0.87 
1.09 
1.09 

1.26 
1.48 
1.64 
1.98 
2.31 
1.60 
1.75 
1.91 
2.02 

2.19 
2.32 

1.93 

Brakinll Force Proportion 
Truck Weight .lkiRl.=. of HL-93 BF 

.l!.!iPl. 
124.8 
163.2 
190.8 
248.4 

306 
182.64 
208.8 
237.6 
256.8 

284.88 
307.2 

240 

0.25*Truck 
31.2 
40.8 
47.7 
62.1 
76.5 

45.66 
52.2 
59.4 
64.2 

71.22 
76.8 

60 

to use 
0.87 
1.13 
1.33 
1.73 
2.13 
1.27 
1.45 
1.65 

·1.78 
1.98 
2.13 
1.67 

Gamma DL 

MxDL 
Ckip*ftl 

6233.3 

MxLL 

~ 
2283.635 
2736.927 
2756.432 

3196.789 
3743.482 
4112.651 
4403.04 

4747.022 
4012.567 
4308.261 
4519.943 
4662.708 

4699.856 
4741.415 

4654.112 

Gamma DL 

~ \ ; 

Multiple Trip I Single Trip 

1.2s!Gamma LL 1.35 Gamma LL 1.15 

sx Cln•3l 
5541.611 

Sy Cin•3) 

1882.83 

My LL 

~ 
95.751 

119.9641 
119.964: 

138.673 
162.886 
180.496 
217.915 
254.235 
176.093 
192.602 
210.211 
222.318 
241.028 
255.335 

212.412 

c Ckip*inl ~ 
ahi..W.=. ahi..W.=. 

0.85 Q.fil! 

171608 191797 

l
!!fi..Rhl.hl !!Ei...Pl!!..W. l!!fi..Rhl.hl ~ 
= 0.85 = 0.95 = 0.85 = 0.95 

2.03 
1.59 
1.68 

1.45 
1.24 
1.12 
1.04 
0.95 
1.15 
1.07 
1.02 
0.99 
0.98 
0.97 
0.99 

2.55 
2.13 
2.11 

1.82 
1.55 
1.41 
1.31 
1.21 

1.45 
1.35 
1.28 
1.24 
1.23 
1.22 

1.25 

Single Trip Escorted 

2.38 
1.98 
1.97 

1.70 
1.45 
1.32 
1.23 
1.13 

1.35 
1.26 
1.20 
1.16 
1.15 
1.13 

1.16 

3.00 
2.50 
2.48 

2.14 
1.82 
1.66 
1.54 
1.43 

1.70 
1.58 
1.51 
1.45 

1.44 
1.43 

1.46 

1.25 Gamma LL b!a 

MxLL My LL !!fi..Rhl.hl RF: phi Csl 

Ckip*ftl ~ =0.85 =0.95 
2345.08 95.751 2.32 2.92 

3001.425 124.366 1.81 2.28 
3443.174 146.377 1.58 1.99 

3793.208 190.401 1.42 1.79 
4205.359 234.424 1.28 1.61 

3324.327 139.774 1.64 2.06 
3678.847 159.584 1.48 1.86 
3933.805 181.596 1.38 1.73 
4105.123 195.904 1.32 1.66 

4147.505 217.915 1.30 1.63 

4198.631 234.424 1.28 1.61 

4093.24 183.797 1.32 1.67 



Beam: M1 

Shape: BR3A-P6-1 
r,,,- Material: A36 Steel 
\( Length: 70.221 ft 

I Joint: N1 
J Joint: N4 
LC 5: Mom Type 3 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.317 at 1.848 ft 

-9.037 at 55.438 ft 

.003 at 1.848 ft 
T k-ft 

,• 

(:~~-' 

.022 at 1.848 ft 
fa ksi 

-.046 at 55.438 ft 

Mz 

fc 

.066 at 70.221 ft 

-.23 at 34.371 ft 

75.699 at 1,848 ft 

-99.568 at 55.438 ft 

k-ft 

-2283.635 at 36.589 ft 

5.555 at 36.589 ft 

ksi 

.059 at 34.741 ft 

Dz~ -......_ ·,n ..... 
-.019 at 70.221 ft 

5.966 at 55.438 ft 

Vz -----==::::1- k 
-3.192 at 1.848 ft 

My k-ft 
-95.751 at 36.959 ft 

ft ksi 

-5.555 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 6: Mom Type 3S2-40 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.915 at 1.848 ft 

A k 
-11.113 at 55.438 ft 

. 004 at 1. 848 ft 
T ------- k-ft 

.025 at 1.848 ft 
fa ----~--- ksi 

-.057 at 55.438 ft 

Dy 

Vy 

Mz 

fc 

.079 at?0.221 ft 

in 

-.282 at 33.632 ft 

96.905 at 1.848 ft 

k 

-115.07 at55.438 ft 

k-ft 

-2736.927 at 36.589 ft 

6.69 at 36.589 ft 

ksi 

.074 at 34.741 ft 

Dz ---- ~ in 

-.024 at 70.221 ft 

7.474 at 55.438 ft 
Vz -~= = k 

-3.999 at 1.848 ft 

My --""""""--""""'"'- k-ft 
-119.964 at 36.959 ft 

ft ksi 

-6.69 at 36.589 ft 



(, 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint N1 
J Joint N4 
LC 7: Mom Type 3S3 +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.978 at 1.848 ft 

k 
-11.226 at 55.438 ft 

.004 at 1.848 ft 
T k-ft 

.026 at 1.848 ft 
fa ksi 

-.058 at 55.438 ft 

.08 at 70.221 ft 

Dy~ / in 

\J 
.074 at 34.741 ft 

Dz ~ ~ in 

-.024 at 70.221 ft 

-.284 at 34.002 ft 

97.483 at 1. 848 ft 

7.474 at 55.438 ft 

k 
-3.999 at 1.848 ft 

-115.999 at 55.438 ft 

Mz k-ft 

My k-ft 
-119.964 at 36.959 ft 

-2756.432 at 36.589 ft 

6.733 at 36.589 ft 
ft ksi 

fc ksi 
-6.733 at 36.589 ft 

DO-S-S3 



Beam: M1 

Shape: BR3A-P6-1 
(-; Material: A36 Steel 
; ( Length: 70.221 ft 

'.,(-

I Joint: N1 
J Joint: N4 
LC 8: Mom Std A + SU7 
Code Check: 0:000 (bending) 
Report Based On 191 Sections 

6.16 at 1.848 ft 

A--------k 
-12.624 at 55.438 ft 

.004 at 1.848 ft 
T k-ft 

.032 at 1.848 ft 
fa ksi 

-.065 at 55.438 ft 

.093 at 70.221 ft 

-.323 at 34.371 ft 

105.097 at 1.848 ft 

-142.63 at 55.438 ft 

Mz k-ft 

-3196.789 at 36.589 ft 

7.805 at 36.589 ft· 

fc ksi 

.086 at 34.741 ft 

Dz~ ~in 

-.027 at 70.221 ft 

8.64 at 55.438 ft 

Vz ------====- k 
-4.623 at 1.848 ft 

My k-ft 
-138.673 at 36.959 ft 

ft ksi 

-7.805 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 9: Mom Std B + SU7 
Code Check: 0.000 (bending) 
ReportBased On 191 Sections 

6.953 at 1.848 ft 
A .. ZES? k 

-14.646 at 55.438 ft 

.005 at 1.848 ft 

.036 at 1.848 ft 
. fa ----~--- ksi 

-. 075 at 55.438 ft 

Dy 

Vy 

Mz 

fc 

.108 at 70.221 ft 

in 

-.378 at 34.371 ft 

124.247 at 1.848 ft 

k 

-162.598 at 55.438 ft 

k-ft 

-37 43.482 at 36.589 ft 

9.143 at 36.589 ft 

ksi 

.101 at 34.741 ft 

Dz~ ~ in 

-.032 at 70.221 ft 

10.149 at 55.438 ft 

Vz 
-5.43 at 1.848 ft 

-162.886 at 36.959 ft 

ft 

-9.143 at 36.589 ft 

k 

ksi 

/'' 
q __ .,. •• -'"'\ ..,,.,, 



Beam: M1 

Shape: BR3A-P6-1 .118 at 70.221 ft 

(/ Material: A36 Steel .112 at 34.741 ft 
{ Length: 70.221 ft Dy in 

· I Joint: N1 Dz 
_.,,--

:::::--......, in 
J Joint: N4 
LC 10: Mom Std C +SU7 -.036 at 70.221 ft 
Code Check: 0.000 (bending) -.414 at 34.371 ft Report Based On 191 Sections 

137.189 at 1.848 ft 

7.595 at 1.848 ft 11.246 at 55.438 ft 
A k Vy k Vz k 

-16.196 at55.438ft -6.017 at 1.848 ft 

·-176.088 at 55.438 ft 

Mz k-ft 
.. 006 at 1.848 ft 

T k-ft My k-ft 
-180.496 at 36.959 ft 

-4112.651 at 36.589 ft 
i (.(_ 

10.055 at 36.589 ft 
ft ksi 

.039 at 1.848 ft 
fa ksi 

-.083 at 55.438 ft 

fc ksi 
-10.055 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
.126 at 70.221 ft 

c· Material: A36 Steel .135 at 34. 7 41 ft 
·1( Length: 70.221 ft Dy in 

I Joint: N1 Dz~ ~ in J Joint: N4 
LC 11: Mom P411 + SU7 -.043 at 70.221 ft 
Code Check: 0.000 (bending) 

-.443 at 34.371 ft Report Based On 191 Sections 

147.36 at 1.848 ft 

8.007 at 1.848 ft 13.578 at 55.438 ft 

A k Vy k Vz k 
-17.255 at 55.438 ft -7.264 at 1.848 ft 

-186.693 at 55.438 ft 

Mz k-ft 
.007 at 1.848 ft 

T k-ft My k-ft 
-217.915 at 36.959 ft 

-4403.04 at 36.589 ft 

( 
'= 10.922 at 36.589 ft 

ft ksi 
.041 at 1.848 ft 

fa ksi 
-.088 at 55.438 ft 

fc ksi 
-10.922 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
.135 at 70.221 ft 

(( Material: A36 Steel .158 at 34.741 ft 
Length: 70.221 ft Dy in 
I Joint: N1 Dz~ ~ in J Joint: N4 
LC 12: Mom P413 + SU7 -.05 at 70.221 ft 
Code Check: 0.000 (bending) 

-.477 at 34.002 ft Report Based On 191 Sections 

159.41 at 1.848 ft 

8.51 at 1.848 ft 15.84 at 55.438 ft 

A k Vy k Vz --===:, k 
-18.534 at 55.438 ft -8.475 at 1.848 ft 

-199.257 at 55.438 ft 

Mz k-ft 

.008 at 1.848 ft 
T k-ft My k-ft 

-254.235 at 36.959 ft 

-4747.022 at 36.589 ft 

I ( 
11.898 at 36.589 ft 

ft ksi 
.044 at 1.848 ft 

fa ksi 
-.095 at 55.438 ft 

fc ksi 
-11.898 at 36.589 ft 



(~ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 13: Mom Std C152b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

7.402 at 1.848 ft 

-15.743 at55.438 ft 

.006 at 1.848 ft 
T k-ft 

.038 at 1.848 ft 
fa ksi 

' -.081 at 55.438 ft 

Mz 

fc 

.115 at 70.221 ft 

.109 at 34. 7 41 ft 

Dz ~ ::::::--....., in 

-.035 at 70.221 ft 

-.404 at 34.371 ft 

133.679 at 1.848 ft 

10.972 at 55.438 ft 

-5.87 at 1.848 ft 

-172.429 at 55.438 ft 

k-ft 

My k-ft 
-176.093 at 36.959 ft 

-4012.567 at 36.589 ft 

9.81 at 36.589 ft 
ft ksi 

ksi 
-9.81 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 14: Mom Std C174b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

7.897 at 1.848 ft 

-16.951 at 55.438 ft 

.006 at 1.848 ft 

.04 at 1.848 ft 

-.087 at 55.438 ft 

.123 at 70.221 ft 

-.434 at 34.371 ft 

144.043 at 1.848 ft 

-183.233 at 55.438 ft 

Mz 

-4308.261 at 36.589 ft 

10.556 at 36.589 ft 

fc 

.119 at 34.741 ft 

Dz ~ ~ in 

-.038 at 70.221 ft 

12 at 55.438 ft 

-6.42 at 1.848 ft 

k-ft 

-192.602 at 36.959 ft 

ft .ksi 

ksi 
-10.556 at 36.589 ft 

DD-w5 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 15: Mom Std C198 23 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.171 at 1.848 ft 

A k 
-17.678 at 55.438 ft 

. 007 at 1.848 ft 

T -------- k-ft 

.042 at 1.848 ft 
fa ------=- ksi 

-.091 at55.438 ft 

Dy 

Vy 

. Mz 

fc 

.129 at 70.221 ft 

in 
.13 at 34.741 ft 

Dz~ ~ in 

-.041 at70.221 ft 

-.455 at 34.002 ft 

151.455 at 1.848 ft 

13.097 at 55.438 ft 
k Vz ~===..,_,=--::::::: k 

-7.007 at 1.848 ft 

-190.963 at 55.438 ft 

k-ft 

-210.211 at 36.959 ft 

-4519.943 at 36.589 ft 

11.126 at 36.589 ft 
ft ksi 

ksi 
-11.126 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 .133at70.221 ft 
,,,,- Material: A36 Steel .138at34.741 ft 

Length: 70.221 ft Dy in 
I Joint: N1 Dz 

_..----- ~ in J Joint: N4 
LC 16: Mom Std 214b + SU7 -.044 at 70.221 ft 
Code Check: 0.000 (bending) 

-.469 at 34.002 ft Report Based On 191 Sections 

156.456 at 1.848 ft 

8.381 at 1.848 ft 13.852 at 55.438 ft 
A k Vy k Vz = ~ k 

-18.212 at 55.438 ft -7.411 at 1.848 ft 

-196.177 at 55.438 ft 

Mz k-ft 
.007 at 1.848 ft 

T k-ft My k-ft 
-222.318 at 36.959 ft 

-4662. 708 at 36.589 ft 

( 

11.512 at 36.589 ft 
ft ksi 

.043 at 1.848 ft 
fa ~ksi 

-.093 at 55.438 ft 

fc ksi 
-11.512 at 36.589 ft 



Beam: M1 

_Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 17: Mom Std C237b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.5 at 1.848 ft 

-18.461 at 55.438 ft 

.008 at 1.848 ft 
T k-ft 

('--=- ' 

.044 at 1.848 ft 
fa ksi 

-.095 at 55.438 ft 

Mz 

fc 

.134 at 70.221 ft 

.149 at 34. 7 41 ft 

Dz ~ ~ in 

-.047 at 70.221 ft 

-.473 at 34.002 ft 

157. 763 at 1.848 ft 

15.018 at 55.438 ft 

-8.034 at 1.848 ft 

-197.538 at 55.438 ft 

k-ft 

My k-ft 
-241.028 at 36.959 ft 

-4699.856 at 36.589 ft 

11. 712 at 36.589 ft 
ft ksi 

ksi 
-11.712 at 36.589 ft 

_( 

--·_:) 



( 
\ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 18: Mom Std C256b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.52 at 1.848 ft 

.135 at 70.221 ft 

in 

-.477 at 34.002 ft 

159.215 at 1.848 ft 

A k Vy --'-----~e------ k 

-18.544 at 55.438 ft 

-199.053 at 55.438 ft 

Mz k-ft 
.008 at 1.848 ft 

T k-ft 

-4741.415 at 36.589 ft 

11.893 at 36.589 ft 

.044 at 1.848 ft 
fa ksi 

-.095 at 55.438 ft 

fc ksi 

.158 at 34. 7 41 ft 

Dz~ ~in 

-.05 at 70.221 ft 

15.909 at 55.438 ft 

Vz -· ~ k 
-8.511 at 1.848 ft 

My k-ft 
-255.335 at 36.959 ft 

ft ksi 

-11.893 at 36.589 ft 



I 

\(_ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 19: Mom Std C200j + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

8.396 at 1.848 ft 

-18.227 at 55.438 ft 

.007 at 1.848 ft 
T k-ft 

.043 at 1.848 ft 
fa ksi 

-.093 at 55.438 ft 

Mz 

fc 

.133 at 70.221 ft 

.132 at 34.741 ft 

Dz·~ ~ in 

-.042 at 70.221 ft 

-.468 at 34.002 ft 

156.157 at 1.848 ft 

13.235 at 55.438 ft 

-7.081 at 1.848 ft 

-195.865 at 55.438 ft 

k-ft 

My k-ft 
-212.412 at 36.959 ft 

-4654.112 at 36.589 ft 

11.431 at 36.589 ft 
ft ksi 

ksi 
-11.431 at 36.589 ft 

DD_,ro 



// 
~I 
\ 

( 

\seam: M1 

. Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 20: Mom Std A 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

3.627 at 1.848 ft 

-9.066 at 55.438 ft 

.003 at 1.848 ft 
T k-ft 

. O 1 9 at 1 . 848 ft 
fa ksi 

-.046 at 55.438 ft 

Mz 

fc 

.064 at 70.221 ft 

-.233 at 33.632 ft 

82.168 at 1.848 ft 

-85.665 at 55.438 ft 

k-ft 

-2345.08 at 36.589 ft 

5.688 at 36.589 ft 

ksi 

.059at34.741 ft 

Dz ~ ~ in 

Vz 

My 

ft 

-.019 at 70.221 ft 

5.966 at 55.438 ft 

-= k 
-3.192 at 1.848 ft 

k-ft 
-95.751 at 36.959 ft 

ksi 

-5.688 at 36.589 ft 



(( 
' 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 21: Mom Std B 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

4.596 at 1.848 ft 
A .......,.,.__-......_,""""'......,- k 

-11.523 at 55.438 ft 

.004 at 1.848 ft 
T k-ft 

.024 at 1.848 ft 
fa -ksi 

-.059 at 55.438 ft 

.082 at 70.221 ft 

-.298 at 33.632 ft 

105.161 at 1.848 ft 

-109.638 at 55.438 ft 

Mz k-ft 

-3001.425 at 36.589 ft 

7.291 at 36.589 ft 

fc ksi 

.077 at 34.741 ft 

Dz ~ ~-..; in 

-.024 at 70.221 ft 

7.749 at 55.438 ft 

-4.146 at 1.848 ft 

My k-ft 
-124.366 at 36.959 ft 

ft ksi 

-7.291 at 36.589 ft 



((-
\_: 

/ ( 
\· 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 22: Mom Std C 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.295 at 1.848 ft 

-13.259 at 55.438 ft 

.005 at 1.848 ft 
T k-ft 

.027 at 1.848 ft 
fa ksi 

-.068 at 55.438 ft 

Mz 

fc 

.094 at 70.221 ft 

.091 at 34.741 ft 

Dz ~ ~ in 

-.029 at 70.221 ft 

-.342 at 33.632 ft 

120.641 at1.848ft 

9.12 at 55.438 ft 

-4.879 at 1.848 ft 

-125.776 at 55.438 ft 

k-ft 

My k-ft 
-146.377 at 36.959 ft 

-3443.17 4 at 36.589 ft 

8.388 at 36.589 ft 
ft ksi 

ksi 
-8.388 at 36.589 ft 



I 
'· 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 23: Mom P411 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.879 at 1.848 ft 

-14.685 at 55.4·38 ft 

.006 at 1.848 ft 
T k-ft 

.03 at 1.848 ft 
fa ksi 

-.075 at 55.438 ft 

Mz 

fc 

.103at70.221 ft 

-.377 at 33.632 ft 

132.909 at1.848 ft 

-138.565 at 55.438 ft 

k-ft 

-3793.208 at 36.589 ft 

9.426 at 36.589 ft 

ksi 

.118 at 34.741 ft 

Dz~ ~in 

-.037 at 70.221 ft 

11.863 at 55.438 ft 

Vz~---~==- k 
-6.347 at 1.848 ft 

My -• .. -- k-ft 
-190.401 at 36.959 ft • 

ft ksi 

-9.426 at 36.589 ft 



i cl_ 

( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 24: Mom P413 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.447 pt 1.848 ft 

.114 at 70.221 ft 

-.418 at 33.632 ft 

147.344 at 1.848 ft 

.145at34.741 ft 

Dz~ ~in 

-.046 at 70.221 ft 

14.606 at 55.438 ft 
A .......,.,.....,"""""'......,....._ __ k Vy ~--------- k Vz -===--------====i==-c;;;;;...;;.___.,_ k 

-16.158 at 55.438 ft -7.814 at 1.848 ft 

-153.617 at 55.438 ft 

Mz k-ft 
.007 at 1.848 ft 

T k-ft My k-ft 
-234.424 at 36.959 ft 

-4205.359 at 36.589 ft 

10.599 at 36.589 ft 
ft ksi 

.033 at 1.848 ft 
fa ksi 

-.083 at 55.438 ft 

fc ksi 
-10.599 at 36.589 ft 

DP--7-5 



Beam: M1 

Shape: BR3A-P6-1 .09 at 70.221 ft 

Material: A36 Steel .087 at 34.741 ft 
Length: 70.221 ft Dy in 
I Joint: N1 Dz ~ in J Joint: N4 
LC 25: Mom Std C152b -.028 at 70.221 ft 
Code Check: 0.000 (bending) 

-.33 at 33.632 ft Report Based On 191 Sections 

116.479 at 1.848 ft 

5.135 at 1.848 ft 8.709 at 55.438 ft 
A ...lS - k Vy k Vz = k 

-12.84 at 55.438 ft -4.659 at 1.848 ft 

-121.436 at 55.438 ft 

Mz k-ft 
.004 at 1.848 ft 

T -------- k-ft 
-139.774 at 36.959 ft 

-3324.327 at 36.589 ft 

8.089 at 36.589 ft 
ft ksi 

.026 at 1.848 ft 

-.066 at 55.438 ft 

fc ksi 
-8.089 at 36.589 ft 



( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 26: Mom Std C174b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

5.711at1.848ft 
A -"''"""'..,........._'""'""____......._,......, __ k 

-14.258 at 55.438 ft 

.005 at 1.848 ft 
T k-ft 

.029 at 1.848 ft 
fa ksi 

-.073 at 55.438 ft 

Mz 

fc 

.1 at 70.221 ft 

.099 at 34.741 ft 

Dz ~ ~ ..... in 

-.031 at 70.221 ft 

-.366 at 33.632 ft 

128.903 at 1.848 ft 

9.943 at 55.438 ft 

Vz ~-~ k 
-5.32 at 1.848 ft 

-134.388 at 55.438 ft 

k-ft 

My~ - k-ft 
-159.584 at 36.959 ft 

-3678.847 at 36.589 ft 

8.982 at 36.589 ft 
ft ksi 

ksi 
-8.982 at 36.589 ft 



,' 
f 
\ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 

· I Joint: N1 
J Joint: N4 
LC 27: Mom Std C198_23 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.093 at 1.848 ft 
A .. --k 

-15.223 at 55.438 ft 

.006 at 1.848 ft 

.031 at1.848ft 
fa ----~--- ksi 

-.078 at 55.438 ft 

Dy 

Vy 

Mz 

fc 

.107 at 70.221 ft 

in 

-.391 at 33.632 ft 

137.835 at 1.848 ft 

k 

-143.701 at 55.438 ft 

k-ft 

-3933.805 at 36.589 ft 

9.675 at 36.589 ft 

ksi 

.113 at 34. 7 41 ft 

Dz~ ~ in 

-.036 at 70.221 ft 

11.315 at 55.438 ft 

Vz ,.=--'77 k 
-6.053 at 1.848 ft 

My --=---~- k-ft 
-181.596 at 36.959 ft 

ft ksi 

-9.675 at 36.589 ft 



r; 
J 
\ 

( 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 28: Mom Std 214b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.346 at 1.848 ft 

A k 
-15.864 at 55.438 ft 

.006 at 1.848 ft 
T --~----- k-ft 

.033 at 1.848 ft 
fa -------- ksi 

-.081 at 55.438 ft 

.111 at70.221 ft 

.121 at 34.741 ft 
Dy in 
~ Dz~-.....,in 

-.039 at 70.221 ft 

-.408 at 33.632 ft 

143.837 at 1,848 ft 

12.206 at 55.438 ft 

Vy k Vz ~ k 
-6.53 at 1.848 ft 

-149.959 at 55.438 ft 

Mz k-ft 

-195.904 at 36.959 ft 

-4105.123 at 36.589 ft 

10.137 at 36.589 ft 
ft ksi 

fc ksi 
-10.137 at 36.589 ft 



Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 29: Mom Std C237b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.364 at 1.848 ft 

.113 at 70.221 ft 

-.412 at 33.632 ft 

145.318 at 1.848 ft 

A -="'"""'""""""""""=="'"'-,...,-,.--.w ....... - k Vy ~ __ ___, ____ k 

-15.946 at 55.438 ft 

-151.504 at 55.438 ft 

Mz k-ft 

.007 at 1.848 ft 

-4147.505 at 36.589 ft 

10.369 at 36.589 ft 

.033 at 1.848 ft 

-.082 at 55.438 ft 

fc ksi 

.135 at 34. 7 41 ft 

Dz ~ ~ in 

-.043 at 70.221 ft 

13.578 at 55.438 ft 

Vz -===---=====-~-_,_ k 
-7.264 at 1.848 ft 

My --=----- k-ft 
-217.915 at 36.959 ft 

ft ksi 

-10.369 at 36.589 ft 



cc 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint N1 
J Joint: N4 
LC 30: Mom Std C256b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.458 at 1.848 ft 

-16.17 at 55.438 ft 

.007 at 1.848 ft 
T- k-ft 

.033 at 1.848 ft 
ksi 

-.083 at 55.438 ft 

Mz 

fc 

.114 at 70.221 ft 

in 

-.417 at 33.632 ft 

147.111 at 1.848 ft 

-153.373 at 55.438 ft 

k-ft 

-4198.631 at 36.589 ft 

10.584 at 36.589 ft 

ksi 

.145 at 34.741 ft 

Dz--~ ~ in 

-.046 at 70.221 ft 

14.606 at 55.438 ft 

Vz -===-=====-='=·--'-- k 
-7.814 at 1.848 ft 

My k-ft 
-234.424 at 36.959 ft 

ft ksi 

-10.584 at 36.589 ft 



(( 

(~ 

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 31: Mom Std C200j 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

6.275 at 1.848 ft 

-15.727 at 55.438 ft 

.006 at 1.848 ft 
T k-ft 

.032 at 1.848 ft 
fa ksi 

-.081 at 55.438 ft 

Mz 

fc 

.111 at70.221 ft 

.114at34.741 ft 

Dz~ ~in 

-.036 at 70.221 ft 

-.407 at 33.632 ft 

143.416 at 1.848 ft 

11.452 at 55.438 ft 

-6.127 at 1.848 ft 

-149.521 at 55.438 ft 

k-ft 

My k-ft 
-183.797 at 36.959 ft 

-4093.24 at 36.589 ft 

10.034 at 36.589 ft 
ft ksi 

ksi 
-10.034 at 36.589 ft 



(1 
' ' - \ 

'----

Beam: M1 

Shape: BR3A-P6-1 
Material: A36 Steel 
Length: 70.221 ft 
I Joint: N1 
J Joint: N4 
LC 32: Shr P413 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

11.85 at 1.848 ft 

A-------...-k 
-15.379 at 55.438 ft 

.008 at 1.848 ft 
T k-ft 

.061 at 1.848 ft 
fa ksi 

-.079 at 55.438 ft 

.112 at 70.221 ft 

-.339 at 36.589 ft 

92.297 at 1.848 ft 

-266.37 at 55.438 ft 

Mz k-ft 

-3397.695 at 46.198 ft 

8.864 at 42.133 ft 

fc ksi 

.158 at 34.741 ft 

Dz~in 

-.05 at 70.221 ft 

Vz 

My 

ft 

15.84 at 55.438 ft 

====:::i k 
-8.475 at 1.848 ft 

!2&2S§F 422 Q& ... k-ft 

-254.235 at 36.959 ft 

ksi 

-8.864 at 42.133 ft 
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