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fit the fresent time, with automobiles becomin;

more and more numerous, 3 sfle sop rations are essential

in eliminntin; eccidents and traffic holdups. fihile

at urescnt n sewerstion at the intersection of

Shepard Street and the Pere Marquette Railroaa is not

necessary, we think that it will be in the near future,

due to the fact that trains cross the street at high

Speeds and at a considerable angle to it.‘ Also the

tOpOSrsphy of the ;round is such that it is impossible

to see but a short distance in either direction.

The site is of a nature that would make the

elevation of the railroad very expensive, while the

raising of the street woul; be confarntively easy.

For this reason we nroyose to raise the street above

the rrilrond grnfie, securing all of the necessary

clearance in this manner.



0L EiVEf

A point on the certev-line of Shepard Street

iron 2 section corner and used

as n noint of Beginning Ior our survey. The line was run

ue‘n t'e cegter of Shepard street, using nails an:

a n s

rnsqers to mark tie stations.

I.’uilriin;:;s, trees, an“ ot‘t'ier teeo, .‘e.‘,->‘.“icA!
-
c

.r

' -. ‘. n y- u \ fl' . — - .~ — -. , - . - ,-- -' .9 --~!

fLCL ‘LJ'Iaglaleg \- 01.10 0. PCS}- 'sLé-L'y .L'JU:!-1.Je{'- 1'0 J-li:)l- £10 l..e~4{.L—'..le

. S‘ 01-..- ‘ i.x- ' .o ‘ ‘n‘.

ec:.re3J in L.L JLLfil GOMQULRLlUuS.

;wW”iles of the erd (tract, the rnilrunu,

end chielcs were taken, USlTS s canvéwient ceflcret;

corner ,ost for a bench n=rx with an sssuned 016V? ion

of 5u0.00 feet. Tue work Hus later checked by means

of an ther bencf mark, namely a fire hyfireut, on the

other end of the line.

Cross—sections were taken of Lhewsrd Street

and Shields Avenue at every one-hundred foot station,

and at all breaks in Qrsdc.
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Super-str‘mfixlpa.

1‘ l“ w 1‘ ,- ‘1‘- .

“3 uqe .leL1fiT “Let

the “is? 9‘” ?*ifet OP girders

0" “hi 16". we. ‘nhz‘ ‘5‘ q nun"?
§ [Ir JV L1 L ’ ..t, 1‘0 ..4‘ J. U Eek e ‘D: (JR—lg-

. ‘-\ I f. ‘ ‘C‘ ' 4’ I"

To 01.11.1111 1.. 1-3 moose

. ,,_ 1 . .un .-

v::;s necossmq, awe L.) 0.10 11:3.ng

'.:1 n- 1- . . 1 1 .2 - .!..

z; u» ILMDu synfil. Ils'tle S1JNJOu

a thiray foot roadway over the

Y r

Ie l_hway

fer this

floations

f‘.

(.g lateral clenfiuuce itP;

e of crossing, to use

V

:e4
‘

was 50 feet T11 u ed):
-Je,

brigge, tltl five-fest

leQWHlks on each side.

'1'110 Hort 11‘. W ‘1“ 39.1 t We- rm" f * (“r-8111”" ,111?

seewed to be the 3113 ard g'rder, 3%? sq this 'ns -S“fi.

“th, fr» t'e s eciflcetions me deterniuefl

L50 folld'ing,

lrsiie filrlers 21 inch 9E lb. CarneQie

T Ilene-s m‘wcecl at 4 ft.

8 inuhes.

tside Girderu 81 inch LJ lb. Garneuie

This give a total wL)

between outside girfiers,

The waving slab was taken as 6

hichigan State Riphway reinforcevent.

made of cencrete slabs 14 inch

the bridge 0? 11 inc es.

'7 11-311

ffhm1vcruéirq3 :nsr1-

I-Beans s 8091 at 4 ft.

11 inches.

'1

1
()

L4101th of <1 1:. 11135103

.. .. ‘~ I x -

as u;‘le 1>r o r purgoso.

' ‘.‘ ‘ ,‘. J... ' 3

irmy‘es ‘twwtzt, zg;tH.:>Lear arm;

The sidewalk was

U a curb on

was 5 inches



\1 Lthick at the center Mud 5 120309 bin‘ of the "w“b,

the crown beind of parab*lic forfl

The fwcia detal"u PMa b lustrnfln were Beaurdin;

to T’1::"11__nn State Fl hwny Stonucwflfl



 
 

 

   

 

 

   
   

 

 
 

  
   

 

 

    

 

    
 

 
 

 

   
  
 

  
 

 

   
 

 

  
 

 

    
 

 
  

 
 

   

   

  

 
    

 

     

c of 5/5017

E / 7 ’6" (“‘1

L 36 9@/2=€0 Nor—46 ’

? - — - - — 7%

T‘ Ingerbeams are

‘ 2/' $8" Carney/e

B l

y

- - - - - ¥

[Pa/ZIng and pllaster details amp/7mm; ,, - ,

according f0 l‘lS/i spew/[caflona 0'6'3'4’73‘" " “—6 '

Proms/on far [ZS/l ‘

PART ELE VA T/O’V 5900/75/00 jomt / ‘ - - - - -q—

l7’6" '

.r‘
_ _ _ _ q /

, ,, D/aphrams I

l2 0 /0I6ux4’/08p
\N

‘ ’50 ' coronagcand —--~———- — — - 9—
5Ofl—fl {a a"parabolic crown rwdway. .

/1////1/j///x/l/Il// 1'17] 111 1/1111/llllllll/llli’A/l/1/45’‘C/A/AC/A’Zgzlf 5: CC; 27/ '42er NOTE:BR/%£ 5YNE7—R/CAL

" " ' ' ‘ ‘ V ‘ ' ‘ ” ' T " ABOUTBOTH CENTER LINES

. 3° gutgr960/775 are

.. . .. .. . /" /

~—4'//’—+—¢a+46 —-k—4’c3 14? 5 Car/’69 6

2,3» PART Pl. AN

Fbcza details according

flu/‘15.”. Jpcczficat/ons

CROSS SECr/ONA1. WEW 
N0n: :REl/VFORCfME/V7' IN THE

FLOOR-SLAB,PAwxvc .51AB AND

RAILINC PER as. H. JPEC/F/GAT/ONS  SUPERSTRUCTURE DETAILS

SCALE I"== 5’0“   
   



Abutments.

Specifications-

Allwnahle soil wressure = 5000 lbs.

Coefficient of friction

of concrete on earth = .6

7t. of evrth = 100 lbs per an. ft.

't. 0f afivcncte = 150 lbs ror Cu. ft.

35. fluid wt. = 25 lbs per Cu. ft.

Concrete = 1500 lbs per Sq. in.

fc = 600

f8 = 16,0U0

Unit bond stress \qulsin = 60 lbs per 3%. in.

For deformed bars = 75 lbs per so. in.

Unit sgcsr = 50 lbs.

n = 15

18 feet allowed for clearance

5 inches allowed for exgansion jcint

( .S.H. snocificntions)

Denth to bottom footing = 4 ft.

18 inch counterforts s seed 8 ft. on centers will be used.

(4 ft. + 18 ft.) - 5 inches = 21 ft. 7 in.

Dead Load

Railing detail 52? lbs x 55 x 2 = 22,150 lbs.

C
D

DGCIC S ab 4.20

Paving Slab 50 ft x 35ft x l/5ft x 150 lbs = 52,500 lbs.

ft x 35 ft x 15/24 x 150 lbs = 120,85n lbs.



Sidewalk ”.75 ft x 35 ft X 150 lbs = 55,400 lbs

Girders 8 x 55 x 32 + 2 x 55 x £1 = 52,780 lbs

Diejs‘nrrr‘fis 14 at i: cu.jt.= 14 X 2 X 1530 = 4,200 lbs.
 

TOTAL 263,555 lbs.

“88,525 A x 45.5 = 5086.5 lbs yer

h
-
'

Lincsl Foot.

Live Load-

595 + (13 x 17.5) = 310 lbs Per lineal f‘ot

(V.S.H. s ecificetions)

Vertical Hall

h = 271. 538

From table Art. I Kool Vol. II

t/h Length of base = 14 ft.

nise shove footing = 19 ft 7 inches = 19.53 ft.

\

zressure = 19.58 x 25 = 4E0 lbs/sq.ft.

w/z/lO Free swan = 6.67w
-
o

I!

10

d = v.' 2:712)... =
. h; ..

Thin the l t, ‘3 in. in ’-"i\“1‘~'~'nf,7 ."WUG'Jlf'l'EFVti'fl‘t‘ 3,1? «file.

N = 410 v 8.37 9190 ft.lb/To t of V1 th
 

 

Then As = .UH67 x l? X 8 in.= .04 sq. in./fo't "14th.

;nc¢ing at 1/4 ht. sz 4/b = 8 irches, st:]¢@31rt.

(‘ a) ._ 1L ...- -1.
,‘ _ r .(I, fig,

V X...’ " -..: » ..L- ~J ‘L‘J- 0

“new L/R 1r M bans spaced 6 inches wouli be us d.

a ort pong will be introdrced to take care of negative

vowcrt st counterforts.

55 1/2 x 1/5 = 27 irches on each side 0 unterforts.



V = 410 x (4.00 - .97) = 1035 lbs.

Tben assuming 5/8 ‘nch 0 tars stucco o ire-es C—Q

U = 1035
J _V 3 ‘

3.2/75 1 ’f'S 3 ~_- ,4; z 51: 10/514. 11", (PM: .) 

H

 

Unit sheer = h l¥hn 1 15/8 . in (o.-.)

3 = 3;oo + (w.n x 10.H8 x loo) ¢ {200 + 4410

= 3100 + l":.‘::50 up 12200 + 4-410 = $9040

2 = “$10 x 3.05 + $.7 x 13850 + 4200 x 7

_ $7,900 + in .h-; Y 299400 = 23:3600

7.88 ft

 

’000 at 7.10 ft

3.,540 is to 7.1: = 5:00 is to x

23,300 x = 42,400

x = 1.45 Then the resultant cut

the base at (7. H + 1.45 = $.r5 ft. fron end.

X = ?.55 W = $9,340 + = 14

540 * $9,540 I 1-*5 = ElLO + also = 4300

4 7 X'W

00 - 2100 = 000 lbs.

 

l is to x14 is to 4800

14 X = 4?;00

00>
4 l
l

0
3



Inner floor slab.

Consi er 1 foot strip.

1;) '.’.'f1'!""] rosmsore =2 u + LOO = 1530 lbs.

‘_I

ts. Worth nrfl footin; are 1h.58 x l x 100 = 1953 158.

2 x l x 150 = 500 lbs.

orn load on end strip = 8358 - 500 = 105% 103.

n

I
“ N 5 q

I n

3720 1‘13. lbgo

 

 

d = V 730 = 9.6 Total depth 14 inches.
FT..—

ke.4

Totonl sheer st edge = 19:3 x (s.00 - .07) = C525 lbs.

 

*nwbeS)

d (from sheer) = “335 lbs. = 30 in. (totrl Ce.th

Bottom rods.

 

  

K = _f30 = (31.8

20

n = ‘l.* = .0015

1" ' 'J £10 :‘{ o .. 0

As = .0015 x 2 x 20 = .564 SQ. in.

  

8/4 0 12 inches on g I 1

 

On suyports

  inches

  

Slob uniform thickness

Unit 10nd decrers s {:10 500 lb/ft

H

H

‘
\
.

I
O

'
'
V

J
.

'
-

\

.
1
.
)

H

J

3

CAt 2 ft from end Lrit lord

ReQ'd soscing TOp rods = 6 x 105% = 7 inches

1058

ficg’d symcinv Pottom rods = 12 x 1955 = 14 inches

1558

4
2
0
0



At 4 ft. from end. Unit load = 105 \

Re;'d s 231i; too rods = 0 x lfiwfl = 11 inches

058

 

w 3 , ." . . ‘. .L 2- . , . .1, -. t - (3.,“ f‘ -- ( r a - - .

me '0 s solo LC tor roux ~ 13 1 llxn — 34 inches
\J ‘—

loss

 

From this goint on use 18 inch; _m_ (limit)

Length of Too Rois
 

—— fl _ .- 1) _v.

'0 - .01": - .0003)

6 x 2

 

3 = .007

fs = m'so x 13 = 6,030
f).‘ .. ‘ -. r .

OU\~J\L"\) }\ .Uu? J; 43 A L20“.
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.1; 1.. a) (“Q X . 75-1 2 1.“: . 6 US (3 8

4730 , 'f f',

u = nggs 2 so lbs/sq. in. (0.K.)

Outer JENile'VGP

I,

Lethh = 0.9

Soil.pressvre st stem = X 

 

1

10.1 is to x " e is to fiflwL

.
3
0
3
0

14 x ~L00 x 10.1

‘
7
2
0
0

Ce.ter of grevitv

'.' \. 0:: j r r] '3? r ... .’ " I

‘33. S7 - s «'0 {4 X (3 X t)0t)0 + 4:3 00 '- (.j' . '35

o 0000 + éJHO

 

. ... "I." " - ' .. I". r F ' r“, 1 ".3 ('4-

N ~ owlh A “.9 A “.00 - o.~& x p X 1&0 x a.”

t = 0*,lwo - 2020 = $0,160 ft. lb..
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d = = 10.9 or 17 inches

As = .0307 x l? X 18.9 = l 34. ire . '

Use 7/3 inch rounu bars 0 1?: e? o “ante“s.

Tots shear

V = (0315 x ;.;)—(;.0 x 2 x 150)

V = 131 J - 1170 = l .150

'1 = _j;';.‘0 __== 41 ijuf‘es (’Titel Ci== 4% ijufles)

l. ‘ x .9

Try 3/4 inch b'rs at six inch 3 on centers.

3 = .31? = .00175 j = .225

G x £0

u ‘-= _53, 5750 -'f_ '74 (O.r;.)

E x .flfS K 40 x 2.06

1‘s ~.—.- t ‘1730 x 12-3,.:.0i')l7.‘.r X .9515 3: 12‘: K 403 = 10,100 lbs

,per' s . in. (0.3 .)

L r;+n of eflbedient

§g_= 19,100 x k/é = “S inzhrs

éu 4 X 75

Counterfort

utal ferco = 1/? v an x 10.593 x s = "9,400 lbs.

I = 31,400 X 2 = 5,010,000 lb. in.

Allow 4 inches from center of

'7 I."D H,
x).ionemt erm = feet

K 5,010,000 lb. inches.

As = 8.75 x 12 x 10 x .008

5Use lin. round bars.

= 5.36

steel

3:1. ill.



Carry 2 rods to tOp.
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2. Formula)
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l 1 ' j

P = 1,23 K 5:53 I: 19.5.3E" = 4979-0 lbs.

U = $700 x 6.5 x 12 = 575,000 ft. 109.

C = v;C’S,OIO = 17.0 inches

35.0 x 18 ”all is anghored into

counterffi to; rbttrent

 

r“£ t kPP in flusWt.

ThoroIfire l i"o'vu is

Q,;.1_'J"I~;:_ .1.

p = .0“)??? (Table V)

[3.3 :3 .Cl-_.)1‘3_5. IV. 17.; 3': l; = 10’1“” 81;. If“.

U90 7/3 % In?” C‘rcefi 5 lucleg C-C placed, VuPticfllly

flog” L"CH 0’ all, rt ' “' 10 ft. trlow $09 of wall.

- ’. (7 r; r —-

1 = 1-; X ‘n X 100 A ..LS r 13 — )J,000 1‘ ”

J. n

K_ = 30,000/12 x V.9° = 15

P. = 10/313800 X .9 = .000; 03

”
U

.0003/.0008 = .1514 or 1/7. Thero ore one out

of seven bars need 0 up over 10 t. from

to~ of base, at a point 15 t. balow to: of

wall.

P = 45.85/1m,ooo x .9 = .39335

, _ '2 _ 1~. "."

Iii- = .1 ..,,')QO/-L :‘i 17.2.“ "' ’30).().}



P

15

.003/.occs =

T)
.l

Therefore 1/2 of

5 ft. above the tOp of the

hear in stem.

fax. shear = 4730 lbs.

v = 4700/12 x 17.9 x .9? = .1

No stirru .23 n ,coss‘ery.

U = 4753/.53 x 17.n x 11/5 X

L; 1: ‘51:. if)? hour} = 5") 3: '7/8 in

1 "’

.4 of 1» nor. steel will be 0

cross section of concrete.

will be placed in front.

£7

AS .004 X N x 19 = 3 o "
3

Use 9 inch spacing in front and

051:?-

.44 or 1/2 oyyrox.

the bars may be cut off at a point

o.

-.«.

..,1’::s/s . ii.

Lflnd 0.Y.

ches = 47 inches.

xployed based on the

Two thiros of this

3/4 d'bnr at 0 ithOS G C

13 inches in bncg.

Hooked in abutment ‘ith 6/4 inch x 50 = 58 inches for bond.

Footi g.

‘5! (firth) = 11.518 2: 5.5.75 X 100 = 10,"(EC

3 (Stem) = 4,400

3 (Base) = S X 2 X th = 3,700

In of ”ts. = 17,300

we? 1"It Pets r P “is.

-F70 X “.Ev + 44,000 X 3 + 27‘? x 4.5 = 5.0I ft.
 



fnon left on?. And res étstt or Var. end car. {once

cuts the b'so at a Gistutco-

x = 5390 x 7.12/1755 = 2.41 ft.

N

”'53 - 3.41 = £17 ft. from left one. U.K.

ll

13‘}. t. = E'.,;;f‘./f:,4]_ 3.7.111. 9.3;.

79?. soil fPQSPVPC = H X 17330 9 = 3838 lbs. O.K.

f".l = 17359 x .4/5720 = 1.19 0.x.

= 19,. O + 5.95 x 3 X 150 _ 25,50/2 x 5.35
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173,000 lb. in.

-.....“ ‘. ...... .‘ A. _ ‘ ..- _

_ _LJ. (,2, 13;? Sue-l in"; .. .0171. 13

1
5
0 H
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fi
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\
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b
5

H L
.
d

1
I

l
‘

\ C
)

-. . . , M _ 9 . _' 1.- f! ..L m o

forth *0 s 119?; ponu TLPGSS assumis-.

v/s inch ¢ bars on in 930m at 6 1/2 0-0

1 = 5,0 5/ 12 x 2.25 x so x 7/8 = 20.4 inches. Use 24 in.

0.5

r I.

O.K.

3 I!

n = .00455 Table v Livgs J: .336
 

u = 5925 x 6.5/12 x $.25 x .886 X 20.4 = Vb lbs/34.1n.

0.K.



No stirrups n-cosvary.

f3 = P?9,000/.00453 3 .“RG x 12 X 20.4 = l",550/sg.1n.

Lethh 0f imbeunont necesswrr to prcvant slipping =

II

(
,
4

q P
o

:
3

(
J

u
—
‘
J

.
.
.
:

\
D

(
'
1

015,550 x 7/0 / 4'x no

Tamer in Cantiluvor.

V.‘ 90 x 12/“.5 x v.25 x .806 x 20.4 = 6000 lbs.

V1 (1.25 ft. from stem) Earth p 4 x 0 05/0 = lVlhl lbs.

N

v;= 100 x 4 x 10.53 + 2 x 4 x 150 - 1115 x 4/2: 5500 lbs.

9

V'= 100 X 5 x 13.58 + 3 x 2 x 150 - 283 x 3/2 = 530? lbs.
fl

V = (5.35 ft. from mtcm) Ep = 3358 x 2/0 = 858 lbs.

5

V = 100 K 23 I 11-15373 + . X f?! X 150 - 858 X 1 = 5558 lbs.

5

V (é.25 ft. from stun) Ep = 5050 X 1/0 = 428.5 lbs.

0

x 19.5% x 100 + l x 2 x 150 - 428 x l 2 = 2044 lbs.1

V = for 2 inches at end = 80 X 12/0.5 x 2.25 x .886 x 9

To 12 inches at End.

Otuer Chntllever

1",

I. . = 2.25 x 150 x 2 = . 5.0 10..

m = (2800 x 0.25 x 2.?5 2 + :53 x 1.2F/2 x 5.20 x x/B -

675 x 2.25 x 1/0) 19

M = 874,000 inch lbs.

 

Depth of stuel for m =‘Y2741000 = 13.5 inches

3 x 05



 

v = (j: 10 + “’“‘01 31:1.05 - 1.?

2

V = 00’"

As = 12 x .ODWfl x 11.5 = 1.235

1~ . _
uh... 531C? 1)

1'1 1*
-.t I}

there vlll he nave '1wn 0300 h

(1.. ‘.‘26 SI.-. 1:1. 3..."; if.- .0

T T‘ :1 1" ‘1?" “‘ 53'. ft’T3/1? ‘ o(
7""

if)

9 701“0 873.

= 12 x .C/S x 2 x 13 = .0065

... 1 r- ’ '1 . I' "fit'

u -‘ Cs '5 X '-‘/ 111: X ti. - L) 3:. . 1’,))\)'J 4»

‘ _ ‘3' --"’.~' (N _ r"

f3 174,000/.0.05 x ..05 x 11

3130‘}

v
u’L

1- - .—

93 119.-

- uh

1Ca

I

\¢

or l.fl7

W

S f. lilo

+1.10 n",
V4. 1.) 4 . ...-

2

.... ._‘= V

j " o J ‘1.)

’." l— 7"

7 ‘J o .) 00 4.3..

11,300

Length of iflROQHGnt t 11,500 x 7/8 /4 x 80 = 51 inches.

V = G'5-L"-‘/137 X .985 x Q = 31.3

Yo stirwu s necenanyf,

Taper

v3: 30‘x 12/5 x .20 x .015 x 10

Vl= (l.f5 it. from st.m ) 3p

V1== $150 + 4?3 x l 2 - l x 150 1

ve: 00 : lr/n x .25 x .000 x 0

at End.

()0 3‘.

.'

Lox

r.

()fl1:

m

u

50

'2. .4 Ii.)
‘1 .5. L

1‘0
.J ‘3.1

lbs.
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COST ESTIIATE

Total Condemnation Costs 3 13,000.00

F111 (51,584.4 Cu. Yds. at 3.70) 22,109.03

Stool (50,000 Lbs. in place at $.05) 1,500.00

Concrete (1,000 Cu. Ids. at 3 17.00) 17,000.00

Sundries __£,000.0Q__
 

Total Cost - $ 70,609.00
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