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TKDA IOLTZ. KING. DUVALL. ANDERSON ANO ASSOCIATES INCORPORATED 
A"CHITECT8 

1 .. 08 PIONl:r:A 8UH. 01NO SAINT PAUL. MINNCaOTA ao101 

TCLEK 29•74Gt 

Mr. Norman R. Uff ll·rby, Dirl•c tor 
Office of Sta t (• Buil<.l in~ Con s truction 
Room G-J 0, Admini J l r~ lion Buildin g 
St. Paul, Mi nnc HO ta 551 55 

Re: T\innl· l F Nuibility Study 
State C 1pi tol Compl e x 
Commi 1Hion No . 7236 

Dear Mr. Os t t· rby: 

Ju nu a ry ZS, 1980 

/\s p<'r our a)(rcCJ'n1.•n l with th<- State of Minnesota , we have conducted a 
feasibility study of th 1.• pru po scd prd•·s tr ia n/utility tunne l to the Vete ran • 
Scrvlc'c:- nu il<li ni;; and Ll11... tunnel exten sion to the Ford Buildlng. Th<- 1tudy 
and atlach1•d r 1· port, contarn;n~ finding s and conclu oion1, w<-re performe d 
to prov id e the S t."ltc wit h &\11 tab~ .. guidcllnt.. a in a1c<'rtaining the allgnmcnt 
and construction o! th(·~c- r 1 ~po sC'd l•mneh. 

A bri e{ summa 1· y of our 1' tudy ( i nding1 a r e a• iollC'w•: 

1. VETERANS SER\'ICE Bl1 I LOING T l ' NNF.L 

lt is rc tommcndcd that thi s tunnel segment extend from th t- east end 
of the Ve terans S•· rvic c Duilding, due north to the medium l1land in 
Central Avc-nuc and then northea s t to connect to th e <"><latlng pcdeetrian/ 
utility tunnel bctw .::cn the Centennial Building and Hi1torical Soct~ty 
Building. EsLima tcd 1980 construction cost {or thi1 segment l• 
$1, Z45, 000. 

An alte rna l e- tunnel alignmc-nt, for your consideration, would be 
extending from tht· cas t encl of tlw V c tcroin s Service Building directly 
across to below the main Cedar Street cntc rance of the Centennial 
Building. The e s timated 1980 construction c ost for thift alignment 
le $1,100,000. 



Mr·. N o rrn11n H. O-. t 0 rh y 
Janutt ry Lo , I YHO 
Page Two 

Z. FORD DU JLDING T l'NNEL. 

It ls r ccommc11dcd tha t lhi s tunne l scgn wn •. conn, ·<. l lo the existing 
tunne l at the wes t prope rt y lirw of P a r k £ trcel c xlcnd north, on the 
west s ide of Park S tr ee t lo Univer s ity Avt·nuc and the n diagona lly 
northwcHl to th ~ southca s t co rn e r of the Fo r d 13uiJc.Hng. Estimated 
1980 construc tion cos t for tha s se~mC'nt i s $&70,000. 

A more detailed writ<>up on our s tud y, conclu s ion s and r <'commendallon 1 
i1 included in the attac h e d r e po rt. 

We a re hope ful that the information and r cconun end a lion H submitted h r r <-l n 
and in our attache d r epo rt will b(' ' ,t- lptul in th(• S ta t c- 1

" cJr clsion r egarding 
these tunne l s . We would be ava alablc to mee t with you to further di•cu11 
our atudy and re po rt, if you so wi s h. 

OJB/lw 
Enclosure 

Ve r y t ru 1 y you r " , 

T OL T Z, l\ ING, f'>l'V A LL, : 7'.1:>E RSC?': 
AND A SSuC lAT F.S , INCORPORATED 

Owen J. b<'&ll , 
Minne s o t a Reg 



101..T7. , KlNG, DUVALL, ANDERSON AND ASSOClA'l ES, lNCORPOR AT£0 

ENGIN EERS o\ND AltCIUTt::C'l S 

ST . PAl' L, MINNESOT A 

FEASlBlLlTY STl' DY OF PROPOSED 'l UNNELS 

CAPIT OL COMPl.-£X 

STAT£ OF MtNNE501 A 

ST . PAUL, MINNESOTA 

I hereby ce r tify that thi1 r port wa1 prepared by inc o r undor my dlr ct 
1uperva1ton a nd that 1 am a Re1a1tored Prolettional Enaaneer in the State 
oC Minne1ota . 
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I. PJlf"'lPOSf:D Tt'NNEL ALIGNM LN 'l Al'\)) l 1 SES 

T he two tunnel sc~mcnts cv .-l u..ttt.'d ln thls st ud y arc a ;·, follo,vs: 

1. Tunne l conncding Ccntcnnad l Build ing to\ ctc r an• Se r v ice 

Building. (See attdched Drawings S -1, S-2 ;rnd .S -4 Alt.). 

2. Tunnel e x tensions from c.'<l st tng t unnc l. bet ween Ca pll ol 

anC: State Off a n~ Bualdl ni.t . to Ford Bulld tn~ 411 l 17 U n1 vera:ty 

A venu e . (See attached D r avn ngs S- 1 a nd S - 3). 

The intended u s e of t hese pr o posed tunnel segments is to prov ide 

all .. weal he r pcd c st ri a n ace es s uet ween the major Cap1t ol Complex 

Building• and to enc lose th e va rious ut1l 1tv llne1 1erving the1e St'1t e 

buildings. 

The t vpo8 · ·1 nnel sc~mcnt betwee n the Centennial Building and 

Veterans Ser vice L"'ildi ns w all compl ete the ex isting tunnel " loop" w h ic h 

prcsentl y ext end 1 no r th from the Ce nt cn ni '11 Du ild ing connect ang the 

H lator ical Building, Stat e Capitol , State Off ice Building, T ran1port at ion 

Building and Veterans Service Du1ld1ng. 

The proposed tunnel e xten1ion to the F ord Building w ill provide 

pedeatrian access and utllity service to the remodeled Ford Building and 

possibl~ futur e S tate Bu ildings to be constructed in that block. W e understand 

that the exi sting heating pla nt in the Ford Building may be abandoned in 

a few year a , therefore necessitating a ulillty connection to the Central 

Steam Plant . 
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11. STUDY CONSJD J·:Ju\T rnNS 

In the conrl'>c of tb c feasibility stud ,, , t he following items wer c 

considered in d eriving tbc recommend ed tunnel alignments: 

A. Pc:des tr ian flow 

D. Ext ens ion and I or <:onnect ion to ex isting Capit ol Complex utilit ics 

C . Costs 

D. Existing unde r ground ut1litics, such as telephone, sewer, water, 

gas, etc. 

E. Existing surface impr ovement s, s uch a s buildings, streets, parks, 

propo i; ed construction , etc . 

F. So1l cond itior s 

Ill. T UNNEL CONSTHC CT ION 

The proposed t unnds '1.:ould be constructed of cast-in-place 

rcin!orc<..'Cl concrete , with water stopped JO ints, and a waterproofing 

memb ran e c oating on the e x ter ior walls and roof. (See attached 

Drawing S-3 for typic a l tunnel s ect ion) . 

Proposed t unnel s would have a minimum of two (2) feet of earth 

cover over the top. 

Tunnels would be properly l ighted and ventilated in accordance 

with applicable bu ilcl ing codes a nd in add ition will be properly designed 

to comply w ith State Ha ndicapped Code Requirements. 

Interior of tunnds would be div id ed into two long itudi.ial &ections: 

one sect ion 7' -0'' wide x 7 ' -5 ' ' high would b~ ~·or pt:dest r ian traffic, 
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the other sect. ion 4' -6" w id c x 7 1 
- 511 high would be for utility lines, etc. 

The two sect ions \VOuld be separated by full height block and /or tile 

partition. 

The interior o f the tun ne l to the Veterans Servic e Building will 

be painted conLrete and c o11crcte block, while the interior of the pedestrian 

port ion of the Ford Building Tunnel would be g la zed tile to match existing 

adjacent tunnel <·onstruction . 

IV. C O NCLUSIONS AND H £ COM MENDATIONS 

Based on the intendt·cl tunnel use, existing underground utilities, 

proposed and existing s t ru c t u r cs, we have the following reconunendations 

relative to the proposed tunnel a lignments: 

A. Veternns1 Se rv ic e Bu ilding Tunnel 

lt. is recommended that this tunnel segment extend fr om the 

east e nd of the Veterans Service Building basement due north to 

the mcdiwn island in Central Avenue and then northeast to connect 

to the existing pcdest r ian/ut ilit y tunnel between t he Centennial 

Building and the Historical Society Building. (See attached 

Drawing S -2). This alig nm ent w ou ld interfere the least with major 

underground ut ilities, provid e acceptable grade transitions, would 

be a relatively dir ect r out e between the two buildings and would 

intersect the m ain steam dist ribut ion lines servicing the Veterans 

Service Building. 

E1tirilated 1900 construction costs for this segment is 

$1 , 245, ooo. 
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Another <lli gnment which coul <l b e utili zc<l, '\.vouJd be 

extending from the ea s t end of the V c t«: r a n s Se rvice Building ba s ement 

directly ac r o !:i s lo below the Cedar Strc <' t cntc rance of Urn Centennia l 

Building. 

This route would be shorter) 750 fe e t, as compared to the 990 

feet r equ i red for the route described in IV A, h e rcinbcfore, with a 

1980 estimated cost of $1, 100 , 000. 

Howe ver, the State should con s ide r the following aspects of thi s 

aligmnent which may be unde s ir able: 

1. Remodeling in sub- basem ent of Centennial Building to accommodate 

tunnel traffic. 

2. Routing of large util ity lines from c:xis ting tunnel at north of 

buildin .... ; thru C t::ntennial Building , to n ew tunnel. 

3. Pedestrian traffic would have to use elevators or stairs to 

continue from new tunne l to e xi s ting tunnel, due to two level 

difference in elevation (se e S-4) .. 
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The following alternate alignments for this tunnel segment 

· .. ere cons id ered and rejected !or the reasons listed: 

1. Alternate Alignments - V cterans Service Bu ild ing Tunnel 

a. East End of Veterans Servic e Build.fog t o South E nd 

of Centennial Bu ilding 

The basement of the Centennial Building is at 

approximately street level (Columbus Avenue) and 

therefore a s tairwell and I or elevator would have 

to be extended down t o the t unnel elevation. The 

high cost of constructing such an elevator along 

with underpining the Cent ennial Building columns 

would be proh ibit ive. Add itionallv all of the tunnel 

utib.des would have to be routed through the basement 

of the Centennial Building, to the existing tunnel to 

the north. 

b. East E 1d of Veterans Service Building up Cedar Street 

to Existing Tunnel North of Centennial Building 

This alignment would necessitate objectionable 

''dips " in the tunnel to clear major underground ut ilities 

and would still require relocatio n of 3011 sewer line. 

B. Ford Build ing Tunnel 

It !.~ reconimended that this tunnel segment connect to the 

existing pedestrian/utility tunnel at thewest property line of Park 
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S t1· 1..· <.: l an<.! t h'-· n 1:o rlh .tlo11g w• · !-- t ~ic.h· of Pa rk 

Street to l ' n ivc rs ~t y Avenu e ancl th en cli~gonally norlh\..:est l o the 

. uthcast corner of the F or<l Building (Sec attached Drawings S -1 

a nd S - 3 ). 

This alignrnc nt woulcl inlcrf ere the least with existing under ­

ground u tilities , pro,·idc a relatively d irect route between the 

Ford Building and other Ca pitol Complex building s, provide accept­

able grade transit ions and would not di sturb new Park Construction. 

Est i.n at cd 1980 Cons t r c...:tion costs for this segment is. 

$670 , 000. 

The following alternate alignments for this segment w ere 

cons id ered and rej ected for tl. c reasons listed: 

1. Alternate Alignm •:! nts - F ord Building Tunnel 

a. S!ate Office Building Directly North t .> Ford Bu ilding 

• 
This a lignment would inter sect the major trunk 

telephone lines connecting St. Paul to Minn e a polis, 

which d ue to age of telephone duct lines, would cause 

extremely difficult construct ion. Add it ional!y, this 

alignment would d isturb new Park Constr uction 

recently completed . 

b. State Cap itol Under Un iversity Avenue (via Ex ist ing 

Tunncl)and then W est to Fonl Building 

There is insufficient clearance in front of the 
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V. COSTS 

chur.ch on northwest corner of University Avenue 

and Park Strec' to allow tunnel excavation, without 

expcns ivc sheeting. 

The pedestrian flow on this alignment would be 

undesirable, as all persons from the State ~Hice Building, 

Transportation Building a nd Veterans Service Building 

would h ave to go through the State Capitol basement 

en route to the Ford Building. 

As per your ins t r uctions, the estimated tunnel construction coats 

list ed are based on 1980 construction. Attach~d herewith are our 

itemized cos1 (· stimat ~s for these tunnel segm ents. (See atta ched 

Sheet ~ l th n 1 6 ). 

Our estimates were derived from 1979 construction costs and 

adjusted to account for anticipated price increases. Cost estimates 

include a 1 O~o contingency and 8% engineering design fee. 

Additionally for your reference, we have proj ected these costs 

to 1984 con st ruction. 

VI. CONSTR UCTION D IFFICULTIES 

We would not expect any unusual d iif iculties during the construc­

tion of these tunnels. There would be the 11 normal 11 scheduling of 

street closing s, etc. when crossing beneath existing streets. Soil 

data availabl e to us reveals that soils in this area are genera lly till, 

7Z36 



. . 

consisting of medium dense sand and gravel. No major g roundwater 

problems are anticipated in the two recommend ed alignments, how­

ever before final design is started on these segments, sufficient 

number of soil borings must be taken to verify actual soil conditions. 

VII. REMARKS 

Existing ut !lity locations wer : complied fr om utility records 

and by observation. All data and actual ground locations should be 

verified with the utilities prior to construction. 

Opinio .1s expressed on subsoil conditions were based on straight 

line interpolation between existing soil borings available to our office. 

There is no expressed or implied guarantee as to the accuracy of the 

data nor of the interpolation thereof. 
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COST ESTIMATE 
v J;;'f EH/\I'!S S ! .. J{VIC!·. nL' l L!Jl ~: c J ••••• : l·. L - ')') 0 rEET LO~G 

ST1\.TE CAPrI O L co~.lPLI::X 

Tun nel Construction (1979 C o s ts Per L in ,:<.il Foot) 

Form in~ 
Conc rete 
Reinforci ng 
Painting 
Cone. Block 
Waterproofing 
Excavat ion 
Bac kf i 11 
L i1:hting 
Hc:ating I 

Ventilation 
Plumbing 

3 S Sq . Ft . 
1. 6 Cu. Yd. 
300 Lbs. 

2 3 Sq . Ft . 
7. 7 Sq . Ft. 

32 Sq . Ft. 
14 C u . Yd. 

9 Cu . Yd. 
L.F. 

L.F. 
L.F. 

2-1 0" Watcrmain s L. F .. 

$ 86.68 
90.20 

11 8 . 20 
6.70 

19.25 
31.34 
43.20 
47 .00 
10.00 

10.00 
3.00 

11 o. 00 
580. 57 I Lineal Foot 

x 990 LF = $5 74, 764 

Site Rc stori\t ior -
Sidewalk 
Paving 
Cur b 
Sodd ing 

l , 1 00 Sq . Ft . 
1 1 • 5 3 0 Sq . Ft. 

620 L . F . 
1. 900 Sq. Yd. 

Utility Reloc ation 

L awn Sjr inklcr s L, S. 
4 - 611 Wa ter Lines 
l - 611 Steam 
3 - T eleph onc D •.ic ts 
2 - Gas L in es 
1 - 18' ' ~ Sewer 
l - 36" 9 Sewe r 
At Exist ing Tunnel Intersection L. S. 
Ekctrical Sc rv icl' Loop 

Sheet l - 6 

Subtotal 

2 . 200 . 
12,683 . 
4,340 
3,760 

3,000 
1, 200 . 

300 . 
7,800 

500 
l. 900 . 
1,500 
7,000 

90,000 

$710,947 
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.. 

Demolition 
V etc rans Service Bu ilding 
Exist, Pedestrian Tu1.ucl 

Labor Additive (Insurance & Payroll Taxef') 
4 0% x $ 71 2 , 6 4 7 x 2 6 % 

20% Overhead, Ins. Profit 

Contingencies 10% 
1979 Construction Costs 

Escalated Costs to 1980 
(11% per year) 
ll o/o x 1,038, 525 

1980 Const r uction Cost 
8% Engineering Fee 

Total 1900 Construction Costs 

TOTAL 1984 Constructicn Costs 
1. 44 x 1, 224, 9 84 = 

Use 

Use 

* U tunnel has glazed tile walls, add $76, 000 to 1980 Costs 
and $92, 000 to 1984 Costs. 

Sheet 2 - 6 

71<1, <1 !'/ 

7t>O 
1,000 

$71 2 , G-17 

74, 115 
$786,7&2 

157 t 352 
$944, 11 ·1 

94, 411 
$1;038,525 

- 114,2 38 
$1,152,7 (, 3 

·- 92, ~2 1_ 
$1,244, 934 

* $1, 245, 000 

.$.~_,_ 79.2_.;J.J.;!. 

$1,793,000 
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COST ESTIMATE 
V ETEPANS sr:nvrrr-: P.t ' t J.nJNG 'J 1"1':'\!P.l. - 750 FEF.T LONG 

1\ 1.TF. RN:'\TI·: HOl .. fF: THP.C Cl·:NTl'NNlAL IlLDG. 
ST A TE CAJJ[TOL COMPLEX 

Tunne l Cons t ruction (1 cn9 Co s t s Pe r L ineal Foot) 
Forming 35 Sq. F t. 
Conc r e te 1. u Cu. Yd . 
R e inforcing 300 Lbs . 
Painti ng 23 Sq. F t . 
Co n e . Bl oc1' 7. 7 Sq . F t. 
Wa l e rproofing 32 Sq. F t . 
Exc a va tion 14 Cu. Yd . 
Ba<.:k!ill c Cu . Yd . 
Lightinb L . F . 
He at m g/ 

V c ntila tion L. F. 
Plumbin g L . F. 
2-10" Wa tc rma in s L . F . 

$ 86.68 
90. 20 

11 8 . 20 
6. 70 

19.2 5 
31. 34 
43.20 
47.00 
10.00 

10.00 
8.00 

110.00 

580. 57 /Lineal Foot 
x 750 LF = $ 435,428 

Site Resto ration 
S idewalk 
Paving 
Cu rb 
Sodding 

Utility Re loca t ion 

1, 100 Sq. Ft. 
7, 820 Sq. Ft. 

2 9 5 L . 1". 
1, 900 Sq. Yd. 

Lawn Sprinkle rs L. S. 
4 - 6 11 ~ Water Line s 
1 - 6 11 Steam 
3 - Telephone Ducts 
2. - Gas L ines 
1 - 18" " Sewe r 
1 - 36" ~ Sewer 
At C e ntenn ial B l dg. (e xt< "ld 2-10" wate rmain s) 
Electric Se rvi c e - Loop 

Subtotal 

Sheet 3 of 6 

2.,200 
8, 600 
2,100 
3,76 0 

3,000 
1,2.00 

300 
7,800 

500 
1, 900 
4·, 500 

38, 500 
90,000 

$599,788 
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Dcrr1olition & R e mode lin g 

r, ') I) -o :> 
J I 

Veteran s Scrvi.:c- B u ilding 700 
Centennial Bldg. 25, 000 

Labor Add itive (Insurance and Payroll taxes) 
40% x $62 5, 488 x 26% 

20% Ove rhead, Ins. Profit 

Continge ncies 10% 
1979 Construction Costs 

Escalated Costs to 1980 
(11 % p e r year) 
11 % x $911, 507 

1980 Construction Co s t 
8% Engineering Fee 

Total 1980 Construction Costs 

TOTAL 1984 Con s truction Costs 
l. "!4 x ~l ,092, 715 

Use 

Use 

*If tunnel ha s glazed tile walls, add $76,000 to 1980 Costs 
and $92, 000 to 1984 Costs. 

Sheet 4 of 6 

$ 625,488 

65, 050 
$ 690,538 

138,108 
$ 828, 643 

82,864 
$ 911, 50 7 

$ 100 ,266 
$1, 011, 77 3 

80,94~ ---
$1,092, 7~5 

$1,100,000 

$!273, 51 0 

* $1,575,000 
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COST ESTIMATE 
FORD BU ILDir~G TUNN EL - 5 10 FEET LONG 

STATE CAPITOL co:.1PLEY. 

Tunnel Construction 
Forming 
Concrete 
Reinforcing 
Tile 
Waterproofing 
Excavation 
Bac kfill 
Paint (Clg.) 
Lighting 
· !eating I 

Ventilation 
Plumbing 

( 1979 Costs Per 
3 5 Sq. Ft. 

l.6Cu.Yd. 
300 Lbs. 

15 Sq.Ft. 
32 Sq .Ft. 
12 Cu . Yd. 

7 Cu.Yd. 
7 Sq. Ft. 

L.F. 

L.F. 
L.F. 

2-10 11 Watermains L. F. 

Lineal Foot) 
$ 86 . 68 

90.20 
118.20 
99. 71 
31.34 
36.00 
35.00 
2.10 

10.00 

10.00 
s.oo 

110.00 
$637. 23/Lineal F oot 

x 510 LF = $324, 987 
Site Restoration 

Sidew~ ~k 

Paving 
Curb 
Sodding 

Utility Relocat ion 

3,520 Sq.Ft. 
4. 16 5 Sq . Ft . 

128 L.F. 
906 Sq. Yd. 

Lawn Sprinklers L. S. 
9" (j ;ewer 
1611 Water Line 
Gas Line 
At Existing Tunnel Intersection L. S. 

Sheet 5 of 6 

Subtotal 

$ 7.040 
4,582 

896 
1, 812 

$ 3,000 
1.soo 

900 
250 

36,000 

$380,967 
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From Sht ct 5 oC (, 

Demolition 
Ford Building 
Exist. Ped · trian funnel 

Labor Addi tive (Ins u ranee & Payroll taxt ·<;) 
40 C"o X $3 &l . t> b 7 X 2 6' 0 

20% (Jvcrhcad, In s . , P rofit 

Contingenc l<-' s 10°'o 
1 979 Con s truction Cos t s 

Escalatetl Cost s to 1980 
(11 % p e r yea r l 
11 % x$557, b53 = 

1980 Con :. t rut.: t ion Cos t 
8 "1. Engrnt·l rin ~ l'l·t.• 

Total 1980 Con-.. truc t1o n Co :. t-. 

TOTAL 1 984 Con:. · 1c- :ion CCJ:. t s 
1. 44 x $0&8, 51 5 = 

Sheet 6 of 6 

Use: 

$3 80 . Q(,7 

700 
1.000 

$382. (,(, 7 

39. 797 
$4 22. ·1 tJ 4 

84. 493 
$ 50 6 ,957 

50 , (,9() 
$557, u53 

6 l. 34Z 
$6 18. 995 

49, 520 
$668 , 51 5 

$670,000 

$962, 60 .... 

$965. 000 
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