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LIIX with the zenerous 21d ana cooperation
of thie depzrtrents of er:ineerinz, crawing ana desi:n,
atkletics, and finance, and tie collese ern-ineers ves
it posei ' le fcr me to attack this genulne problem with
actuzl existing data, and errive at a practical workatle
solution.

I wigh to exwress my moct sincere thanks to
Profeccors C. L. Allen ard C. A. Yiller of the Civil
Er=ineerin: Lenartment of Micuivan Ztate Collee ancd to
ricfeccor G. L. Fratt of the Denartrent of Lrawing ard
n, Yichizan {tate Colle-e, for thelir helon, nat-
ients, and suirections. Also ir. Claude R. Ekricikson
anc Lr. Alfred lowell, consultinz ensineers, who fur-

8011 data and tecinical advice.
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INTRCDUCTICH

In the cchool of enrsirneeriny a thecle 1c rejuired

of the :*udernt for a “achelor's Zerree. 7This ic to gtirmu-
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late thiniin: cocn a w=ior ovractical provler

irto pl»y the ¢ whined usge of a number of his major cubjects.
“ecuuse ol th. neea of enlsr ing the -resent

acxlin lileld ttudium ard the even more important aemsid

for more cstucert houcin: facilities, I huive chosen to maxe

a preliminary gtadium dormitory cecirne. o zttempt will be

made at det.:ls or detailinsT, ‘he pur:oce of the cecian

s to arrive at a -erersl, practiceal, vorkalle plan. Tils

to be arrived =2t uron con:ideration of 211l of tne rsjor

factors for thelir hect employ. In other words, an ade-

quately strorns and cpaclioue st:adium vhere everyone hac a good

seat. /nd 2 modern dormitory utilizins maximum cpz2ce from

the =tzdium, yet pleucins the stucent in c mfort, conven-

et

ience, ancd cultablilitye.



Plate Mo. 1 ==~ l'ac-lin Field otadium Lormitory
Plate Yo. 2 == fouth Klevation

Pl-te Mo. 24 - Louth zlev=ztion

Sk -1 Loetels of Elevation cection
St - 2 Floor Plzn Layout
rrarines “vetch

fketch of Tamn Location
-xeteh of .+~tin~ Plans

o
(O S S

Lketeh of eatinz Slab



CUTLIIE

negls on a3 ttadium Lormitory

I. CEFVLEAL LAYCOUT
veating to meet requirements
Vieability

‘uilainz plan for maxioum dermitory scace

PRUCAILITY OF FILLITEZ TEE LOELITORY

=
1
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20 year recsearch

Iuture precictions

I1T. LAVCUTS AUD GRI0 DAL PLAYG

Tlevations

Ramns and Tlevators

Iv. Jc I TELT
veating slab
Eeam
Zirder
Colurn

Footing



SUURERFAL LAYCUT

ceatin- to leet Lenulrerents
Tre precent seztin- caoaclitry of laczlin Tield
Stadium 1s 2%,C0C0 seats. With zan ever increasing student
~ody a larzer section for stucerts ie regulircd zarna the
gchool is drawing larjer crowd attenderce by its rational
foottall prominence. Therefore tiie i1 ure of £0,00C seats
desired by the atlletic department woulcd rot seem out of
line. Thie calls for an aaditiovn of 27,CCC ccate.
Tow v vullding up the south encd zone (sec
Plate Yo.1) to match the existinz side stanus, about
¢,CCC ge~ts will be added.
*70CO * 3%56' = 20.5 seats/ linear'
Averaze L new end £5°C & 320 . 440 lineur feet
ﬁ_._
20.& x 440 = ¢,152 seates for the new end
Tris leaves 18,000 seats, or CCCO geats per

-

‘icdec 1L will be seen

)

side. Mow by douile dec:in thece

r

that I can et evary spectater to wilniin 315' of the center
of tne field, olio I will ohtzin a well elevated viewpoint.
Closin: in of tne south end rutes the sun at the cpectatore
tackas and elirinates tiat low 2fterroon sun in tie eyes of
a larze portion of the eact stands. Another advarntare of
doutle cdecliins is 3 narrow btuilding thus éliminaténzy a
larre amourt of ircize room snace for the dormatory. Tuils
vill be tsz.en up in elevatione.

*Actual figsure slizshtly uncer 7,CCO.



Visability
The existing stadium is desligned on a good sight
eurve. See sketeh SK-1. Caleulations for a eontinuance of

this pmaetice follow:

4

STAL/A
CURVE

pusen )

s16n7 Live coavE  « =(BF5) x

Nomenclature

a horizontal distance from assumed sight point to
speetator in first row of seats.

b vertieal distanee from assumed sight point to lowest
floor elevatior of stadium at feet of 1lst epeetator.

e assumed verticdl measurement from spectator's eyes
to top of head. Also the vertiedl clearance from his
focal ray to the eyes of the preeeding speetator.

d width of treads or baeck to back distance of seats.

e assumed vertie&@l measurement from floor to eyes of
seated spectator. Equal to sitting helght less c.

T assumed vocal or sight point taken as original of
the sight line curve.



o} orizin of etadium eectlon curve at tase of firct
riser

X"  co=-criinstes of stadlum scction curve with o as
orisin.,

Z vertical cictarce from tancent to curve (values
NPT | "y

internclated irom Tavle 111 pa.ce 25 ¢f “ile uotadiun )
u L - e Constante Ascsumed: c=0.5"
a a-112' e=4' b-52' g-2.17"

Due to the alstarce to tle field =znc tie cmall incre-
ment of chane retweerr rows Ior thie purpocse ol desi n the

~irders will e accumed

o

g ctralzlLt; hovever the conetryct

lon should meet the followin. :

X U z N use
.17 .8 .53 1.5 "1.70

o

BN G A GNP D S
[ ] L ] L ] L] L] L ] L ] * L]

4,74 2.17
6.5 3.25
£ LS8 4.4
1n.CE 5.42
13.CQC 5450
15.17 i
17 .34 e 12.%2
1¢.51 C.7 13.¢C
21.58 1C £ 15.52
2%.85 11.¢2 5.21 17.13
26.C0O 1% .00 SeT4 18.74
2L .17 14 .Cc 5.27 20.352
50«54 15.17 5.860 21.67

3.03 2.C3
4,54 game
5.C6 "
T.57

¢.15

10.73

AP O\ OYHNINC ™
DN TN NGO Oy

22.51 5.25 T35 25.61
%4 .68 17 .54 T.C2 25.26
25.E5 16 .42 C .48 25.¢0
30,00 1¢.5 C.C4 2t .54
41,17 2G .58 Ced% “0.cl

435,34 21.67 1C.22 51.8¢
45,51 22.75 10.€1 53.55

47.68 23 .54 11.4C 55.24  35.25
4¢.&5 24 ,C2 11.¢¢ 0.1 35.¢3
£2.C0 25.C 12.51 56001 3L.64

[

54,17 27.CH 172.23 40.%1 40.7%%
£6.34 28.17 13.E5 42.02 42.C7
EL.E1 2¢.25 14,47 43,72 43,78
5C .45 0.2 15.0¢ 45.43 45,50



Puildine Plan for Iaximum Dormstory upace
The prorlem of a dormitory in a ctadium 1is one
of 1i 'ht and ventilation. Alir cconditioning will make
inner roomg liveable Lut not degireatle and also such
mecnanical fixtures are sutject to failure at timeces. Dis-
comfort or sic;negs, cver. a few cays mzy toll hezvily on

a stucents «rades and pro_resse.

w

after a ceriec of arren-erente I hit upnon a
colution that will nrovide lizht and ventilation to «2ll
of the student rcers. (f course tle protlew could heve
beer solved re2dily in a ranner cimilar to the Chio Ctate
Ztadium (inver ward cleepirn.: rooms, s£ix per room,and outer
croun study rooms). A wore cesireable arran_ement is two
ren per room and the room larye cnou b to perwit stuoy.
Thie plan tac heern accertoa and auonted throuziout tiic
nation.

Y¥ow if I have &an ei-rt s+ory bulldins (cee
sketch {i{-1) the sgixth ana seventh floors can have windovs
sheltered ;- the ctands slab. Tae tourth arnd fifth floors
vw1ill have trelr wingow:. benind steel bleachere, tut a wood
percentase of 1lirnt will come throuh and thelir iunction
as ventilators will e ag ~ood as any windows. The tiird
floor will be 1lirhited and ventilated by svylivhts under
tre steel bleachers. The first and secord floore will he
necescary or loun-ce, reaaing and recreaticon roors, ana

can therefore be well cervea vy artificiel 11 -t ara &air



conditioninrt. Thls plan clould make 211 ectitudent rooms

cuitarvle and utilize 211 available space to aavantare.



LUR.ITURY
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knrollrent and Aveilstle Ipace
The followint are thie enrollment statictics for
¥ichizan Utate Colleme from 1€25, as secured from the

finance department. The war ye=rs were npurnoselv omitted.

Yesr NMo. of Ltudents
1023 51¢2 )
1¢27 5203
1628 3616
1¢2¢ 4757
1630 4435
1¢31 4516
1832 4175
1653 3536
1634 3745
1935 LEh3
1935 5610
1637 6351
1638 75C56
1¢3¢ €345
1¢40 E410
1¢45 Tost-war  13EC0O

The ahove would indicate a trend of normal zrowtnh and
cormitory facllitiec have zlways la - zed far vehind en-
rollrent. There has never teen & timre in tlie history of
tiie sctiool when its livinzg quarters have not teen filled to
caaacity. Trnepregsent tuilding oror~ram for permanent .
guarters will only facilitate 75CC gtuaents. 1t woula

seem a safe assumption that the adadition ot & aormltory ior
880 wi1ll be very necescary tor years to come. And that
revenue therefror could be fi-ured on capacity. To back up
thils contention 1s a zracnh talen from a report to the }ich-

izan Lexriglaiure “v seven l'ichiran collere presidents.



Enrollment Predictions for NVichigan Colleges

THOUVSAND S
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1925 7930 7935 7990 7995  J9s50 7935 ‘960

While the influx of veterans has created a "bulge"
in colleze enrollments, oyr colleges would be over-
crouded without them, now and in the future.

*The above taken from "Status of Hirher Education in Michigan"




LivCU T8 AVD ‘3 VFAL PLANS

Floor FPlans Zee chetcher S¥-2 anc oi-3
terieral Teaturec 1
Fire regictant construction, with roscect to Lcti, tramevoryg
ancd interior tinish.
oound deaaened floors ard principzl partitions.
Dining room located in rnew couth end with kitchenc.
Reading and Recreztion roows.
Social hall or loun:e.
Leparate eleenin: rooms with not more tian two persons ver
room.
Larse windows fitted witl. ecrecns.
Jood svstem of ventilation.
Lata on ftudent Rooms
The "tvpical" couvle room for aormitories as
ziven by Klaucder and Vilse mezcures 12 x 16 feet. The min-
imum area for cdoubtle rooms surzested iy the Institute of
Eccnomics Section -- 140 to 15F square feet. Tiie heisht of
ceilinrs in student rooms chould be not less tian &, feet
or ¢ feet for doutle rocoms. Fath and toilet facilities
slhould alwars be sufficient to encourare hygienic havits
of Jivinr. 1In no case should ti.ere he more tlan 5 studentcs

asgirned to one fixture.

1."Tue Lesizn of a Collere Lortitory for len'"by wW.A.iowracter

2."Planninz Tesidence l2lls"iv Harriet Hayecs



Tabulated telow sre the lavator: corputations on

+
’
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Cy
rn

s of ¢ tollets - %' x 4'; shower ard towelin: epuce -

5' x &'; tuts - 5 x 6£'; lavatories - %' x 4!
Fin
Floor &th Hih Lin 2rd 2nad 1st
- 7th

Students 17% 21 17 15 use 2%
ctzdium )

Toilets B 5%k 48 %5 25 cen's LE
Loom

showers 72 &) 72 T2 & 1¢2

1st

Tubs 0 35 1C& C Floor %3
“aths

tave 25 5 26 56 4e

Total 144 228 282 144 Zz4

Avail 176 264 340 16C 460

(must carry
lounze load)
* 10 unit
#%quare feet
2nd Floor Stadium Lave: tasis 7 Tixturee / 1CCO
Toillets - 7 x 4.5 equals 32 toilets x 12 sq ft is 384

N

Lavs - 7 x 4.5 2 12

Yen's space reguired 384 avallable 414 cgq ft

Yomen's 584 414

Flevations
Tue to 1imited time very little was done on anpezar-
ance. Tlate 24 was courvleted far erou h to zet tie victure
In mind then Plate 2 w=s substituted f{or vetter decil n. The
falce colurng were subcequently adced to “ive lle bullilng
stren-th avpearance over the .lari: elevstor cnafts. lowever,
the m3in purpose of Plute 2 is to fix the abstract shave. All

detalls are bevond ti.e scope of thisg protlem.
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Fzrps and Zlevsztors

3]

b - o
ses gketce

_ . .. ~ .
e Lo-1, CiH-2, an

SK-4. The plzn of

cix sections ner sice has been czrried on fror the exictin

(O

stadium. Thiis reans each exit from the unper stands must
nagss ¢1C ecrectators snd each exit from the steel blezchers
ruct nars 638, Assurirz 1 vercon rer 2' vidtn ncr second,
exit will =zcs 19C seonle vrecr rinute, or clear the
gtands in 5 rinutes. Tie two exits reet on the £th {lcor
and tre ra o beccmes £' wice. Thece peonle from the
bleachers have a stazrt ¢n the peonle iroxm tie upper stancs
of 15C' of travel or 2} min. oo that the &' ramp movss 240°
veople per nirute or 50C of the 53E oyt tefore tihe ucper
gtands people reach them.

The ramos have a 1 to 4 slope recommended in the
book "The Staiium" ty lvron ferlv. The elevators as an
auxiliary aide can Ye ernloyed ard will facilitiute tliose wio
are uni-le to cli=bh or villin—- to wsailt.

Tre elevators have 7' x 7' cais and can carry 2C
oronle. It muct serve &5 ctuderts. Trhig shnouls te adaguazte
tut could e rcduced or enlar ed very eatlly uvon more stuly

of tlie protlen,






DI 75070
The purpose of thie tect ie to 0 throu h ara
ralie a quick check to the footingzs to find out row l:=r-e
thhe columrns and footinr-e will rneed to ire. Thile can te
used as a basls for ceterminins the feasitility of con-

structin~ with reinforced concrete and at the szme glve

tlhe writer some cesisn practicee.

Seating Clab
fee HSK-5, £K-2, anda wK-6.
For the purpose of desisn acsume strei:ht csections between
girders.
Y helghth from good sight formulza y= u 4 2
E5 x 30.68 = 15.34 » T7.04 = 22.38°

112

©6 x 41.68= 20.84 ¢ ¢.38 = 31.22'

112

56 x 60.68  2C.34 15.0¢ 45,43 corr'd to 4t5.5
112

N
3’/_ 311 //l_,o-,’ /9"0“

Dead load
welzlit of steps

Ht or A risers 22.68 = 1l.5¢! or 1'- 7"
14

Ht of ¥ risers g.63 = 1.77" or 1'- o"
14

Ht of C risers 15.28 3 1l.¢01 or 1"-11"

14

Ol



Desitn ol Seating Slab Continued

Assumptions:

Girders to be £6 - 18.67' c-c

3000 pei
1350
20,CC0O
10

150
1CO%/'
1.5uh

1 wl“<

12

3 ! -
Beams to be horizontal dist apart fz -
f -
A-30 -6 n° -
5 v, -
Lﬂfpt-
E - 11 - 505' IOL.'
2 cover -
BM -
c - 1& - 6!
3
For design use &' c-c
clear span 5'
Live Load - 100
Impact - 100
Step Load - &5
Slab Load - 0
1/3 x 150 2354/
Bl - 1 335(5)%x 12 - 837C. "4
12
DM - e¢3d - 1350 x 12 x .4C3ax .E574
, 2
a2 - 4.0 a - 2" L-241.5-3.5"
Ag- U - 837C - 242 8q "
fsjd 200C0x &EATx2
Trv %/8 4 bars ¢ §" c-c
Bond - u - V - 335/2 (5) - 205 zllow
E*o 1d 2.36x.857x2
205:1E0-5:x X - 3.5 or 3" e»nacinz
Shear - v - V - 225/2 ¢5) - 40.2 allow
bic 12x.£57x2
USE Fositive Lteel 3/8 & rodae o« 2:" c-c, 1.5
Yercative Steel 3/ £ rods « 3." c-c, 1.5

- mTeans equals

120

z

O

C CK

frow

from top

bottom



Pecisn of Guard Wall

Wind Load - 20#/! Assumptions
Thruct -7r/'
- Letrcit Code 1¢35
- f' - 30CC
BN - 1/8 (©5)4 - 750 x 12 - ¢120": ¢ - 135¢
n® - 10C
Ag - c120 - .210 eq " Ve - 60
20CCOx%.£57%x2.5 u - 150
Lo- wle/2
Try 3/8 ¢ rods - 6" c-c _
Fond - u - 2380 - 73 allow 12C CK
2.4x.£0Tx2.5
Shear - v - 380 - 14.6 allow 6C (K I
12x.657%x2.5 :

UsE 3/8 & rods & 6" c-c, on centerline 5" wall. f“f}ﬁ
i
- -~

xtend steel 18" into L1

Cesizn of El

3 - _l(w)l? Assumptions
12 £! - 3000
,, ’Olilll. f - 1350
c
Clear Span 17.5' ik<// i n - 10
£, - 2CCCO
Slab Load - 335 x 3 - 1008 Ve - 60
Juard Vall - 150x4x3 - 300 u - 10
Peam Load - 1f0x3vﬁ/6 375 Eoo- 1 wl“
1OLO,7 ld
o _ cover - 2"
=1 (16€0)(17.5)12 - 514,000"%
12
13 (356) (.403d) (.8574d)
a° - 50.6 d-7.80r8" h-& plus 2 - 1C"
A - 514,000 - 3.7 sq" Try 8, 3"# rods

8 20000x.667x10

Eond - u - 158¢/2(17.5) - 111 allow 150 OK

EX2e4x.C0TxE
Shear - v - 1«&0[; 17.5) _ - 5¢ allow 60 CK
T 35K E5TXE

Il Continued



21 Continued

ULE Positive Steel 8 ["g rods « 4" c-c 2" from bottom

Negative Steel & 2"d4 rods ¢ 4" c-c 2" from top and

extend to inflexion points

LCeeisn or k2
Span Lenzth - 1£.67'
Clear Span - 17.5'

Consider beam of rectansular cross-
section and continuous.

Slab load - 335 x 5 - 2C10
Beam load - 150 x 1g- _1&&
(17.5"plusll.c" 21CE4 /"
2

¥ - 1 (21¢€)(17.5)%12 - 673,C00"4
12

I - 1350(12) (.40%d) (.£574)

2
de - 238 4 - 15.4 or 15.5"
h - 15.% plus 2 - 17.5

AS - 673,COO _ = 2.5 sq"
20000x .£ATx15.5

Try 5, 7/€"4 bars

Assumptionc

0o 0=

c

r
f
f
n
‘v -
u
cover
b

3000
135C
20000
10

60
150

~1

<

12

&

Bond - u - 21¢8/2(17.5) - 102 allow 150 <K

BY2 .8 X .8 57x15.5

Shear - v - 21¢&/2(17.5) - 11¢
12x.£57x15.5

2108 x 854 - 1¢250
R; - 16250 x # - 14,400
Vnig - 1/3 x 14,400 - 480C Vo -

Be Continucd

__48c0
12x.£57x15.5




2 Continued

One stirrup carries 2 x .11 x 18CCO - 3ECC3H

245C0 - 7 3/4"F stirru-s

35C0

Fend up 5 bars tnen 2 Lars ana extend to inflex points
Effective "ent up tar sosacins 11.6"

Suponlement with § stirruns spaceda 5",7",8",0",1C"
Yerative steel
gv_,:7....7'x/2(lE‘x) plus 7C(x minuC,)) -
G 27(15.5 minue x)

A 6xe wlus 57x - 478
/’qszcb X< nlug CeEx nlusg 16 - ¢7.5
- i

x vlus 4.25 - ¢,C
X = 5065
C.x 13.5 = 30 x .SSf? x 1%.5 - 287.0 fc
X 15,5m 56 5 ‘
Cex 15. Jnusg = 21,x12(£.65)13.5-450.0 I,
5) T 1, 727.0 1,
a - lj r;"

N - 673%,000"#
T - C - 673,000 - 4¢,£00

13.55
gglOOQ - ¢25 psil allow 13850 CK
53.5
fq = 496CC - 16,900 psi  allow 20,C00 CK
2.51

therefore 3 eq" steel used on top and ‘ottom is OK

USE bent up bars
Positive steel 5, 7/8" & bars 2" from bottom

l'egative steel effective from bent up tars.

=7 6x° plus 3Cx minus 60 - 418 minus 27x
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Decisn of 31

Consider =1 as a T gircder with Assumptions
2 concentrated loads and ite own

distributed wei~ht £, - 3C00
Span length 18 _ﬂ{ } rg - 20CCO

‘ ' YREE Ve = 90
Clear Span 16 . u - 15C |
) ¥oo-_1 wl-olus Plll
ix 16 - 4.5' or =4" 1C
2.5 x 8 = 28" overhang b e

@ - 23

For b' use 54" cover - 3

¥o- 1 (1.5)(25)(150)(15)212 - 2,¢20,000"#
10 12
To zet an estim:te of steel A. - 2020CCC/2CCCCX.E57Tx23 = T.45
(54x3.5) (xrinuel.75) = 74.5(23rinus x)
263 .5x - 2045

X - 708" ' e e
4.3(1350) - 742 pei :§f§:~-~ X
7.8 )
Corp C Arm .oaoout top  togeoin
3.5x742-25C5  3.5x,.-1.75 LEE0
1x3.5x60€-1062 3.5x1/3-1.15 1222
‘ 3007 cre2

Dist from C to top of zirder 1.57

Lever arm of resicsting counle
23 minus 1.57 - 2143

C - 2C2C0C0O0 - 135,C00
21.43%

C - £(1350C plus 742) x 3b - 135000

o
[

135000 - 43.3 CK
1045x3

T Cc - 13%0CC

A, - 135000 - 5.82
20000

Goingz tack and substituting 5.82 tor T7.45 gq" try again

Gl continued



1 Continued
n x /‘082 - 6802
C4x3.5(x minus 1.75) - A8.2(23 minus x)

18¢x mirus 331 - 1570 minus 6&.2x
287.0x - 1°C1

X - 701+
3.9(1350) - 712 negl
7.k
Comp C Arm 17 atout too
3.5 x 712 - 24¢5 x {(2.8) - 4350
1(3.5)538 - 1118 x 1/3(3.5) - 12¢5

5015 2055
Dist from ¢ to top of beam 1.9

Lever arm - 23 minus 1.57 = 21.43 CK

JSE two rows of tencion steel
12 bent up bars T7/&"d

Pond - u - 43 4°0 - 64.5 allow 15C CK
12X2 .84 4807x23

Shear - v, - _ 43,25C - 121 pei
1Ex.E57Tx23

at the firct conc. load v, -_323,963 - 1CE poi
1Ex E5Tx23
Inflexion point is 2/3 dist to first concentrat:d

lcad - &' run 17 bar dia. past - 3"
JC Fevort 010 b & - 1.20(16000) (LE57)(23) (1.414) - 15.5
L5450 or say 16"

The tent up btars will then tare up 40" leavinz 32"

51 olus 47 (72) - 3078 x 1€ - £9£84 - 20 stirrupe (Don't uce)
= 5800

53 pvlus 47 (32) - 1500 x 1& - 28600 - & gtirruns ¢ 4" c-c
2 3500 3/C F

Necative Steel
To fird the neutral axis
=l x/2(18x) plus 72(x xinus 3) -
64 .8(23 rinus x)
¢x2 nlus 72x minus 216 - 14¢C
S\ e N - 2lus 64.8x
—_— : x< plues 15.2x - 120
x plus 7.1 - 15.1
x_c"

-




31 Continued

Arm for Cg - 23 minus 3 - 20" C. - 72 x JOTf, = 421,
Arm for C, - 23 minus 9 - Co, - zfexlfxe - 811,
3 - 20 1291,
C - T - 292C0CO - 145,c00
20

f, - 1450C0C - 113Cp:sj allow 13E0 CK

12¢
fg - 145000 - 20,7CC tut with sla¥% steel the stress

720 would <o well under20,0CC allowactle

Since the slab reinforcement is parallel with the «ircer,
a trancver.e reinforcina rmust te in the slab over tie

area used for the T wkich is 54", Agsurptions
, 2 _ 43 =2 (12 oo b
L - Wl - )0 X 103 (la) - 4J2C # doo- 2

2 2
Ay - 4520 - .13 g "

200C0x &0 7x2

Use 3"# btars < 18" c-c CK ACI snec uin 3/8"¢4 Lars ye 18"

Pond - u - Lo2 - 258 Use soccial anchora.e
101K0567K2

L -_150C0 (£) - 13.3 or 14" The ~irder bein: 12" will

4x150 supply ¢" co the bar should
e  B4" lon-w.
Shezr - v, - __ 4°2 -23.7 allow %0 (kL

Desisn of lFoom oslab - 2 way

Dirensions 1€ x 1€.67 L.L. - 40#%/' Assurptions
fé - 2CC0
Live load - 40 r, - 1320
Plaster - 5 f¢g - 2C0CC
Linoleum - 6 r - 10
4;" 3lab - _E5 v, - 60
1074/" u’ - 150
b - 12"
t - 12 x 18.67 minug .10(73.55, - 4.08 t - 4"

e



Room slak 2 way Continued
Usz t - 43" Table 5 JC Ceue E11
ros I = .uar‘nnk
Pos 1 - .025x1C7x1Sx18.A7x12 Nex I = J033wAx
Pos I - 1C,7ECH
R - 10750 - €2.5 nci
12x32
A - 10750 - .21 =q"
20C00x £ 773
Ute 3/8 d ary - 6," c-c - .Elsq" center Lalf
3/8 ¢ vars - 10" c-c - .13sg" outer juarters
Bend zalt vare for l'es L. and staszer Lends
Ne~ LI = o033 x 1C7 x 18 x 1€.57 x 12 = 14,2CO0
R - 14 2c0 - xXRkX% 172 psi
12 x.32
Ag - 14,200 - 28sy"
200C0x%..8557x3
Truss rcaso - .13
Top rods 36 & C"e-e- .15
& .23 sq"
o n

Use tov rods 3/8 & rods = S¢"c-c 1

L

v, - 107x18x1C8.57 - 5 pel K
Lx12x17x.C57x3
Fond - u - C7x19x18.°7 - £5 allow 15C CK
4)(12}& A\.L,u(KB
besi:n cf 35
Clear cvan - 17' Assunptions
Lx 18 = 4.5' - 54" £1 - 20C0
3 x &€ - 24" overhan:- f¢ - 135C
Use b' - 54" fs - 200CO0
A n -- 10
From slab W - 2x107x1€x18.57 - 17¢C0s ve = 60
4 u - 1°E0
I - wlh/) cover - 2
- x 17900 x 17 - 405,000"# b - 7
3 R - &£2¢
t/a - b3/12 - 375
d - 4cscco - 12" 35 Continued

’afth—

cown extend to inflex.Pt.



G5 Continued

A, = 405000 - 1.97 sq"

20000x12x .8567
Try 4- 3"sq bars V - 17900 - 8850

2
Shear - v - _ 8950 - 123
¢ Tx.867x12
Bond = u - 123 x 7 - 108 allow 15C CK
2 X9

a - 62 x: J02 = 5243

1235
Ko sl X 5832 % 65 .« 1:58 8 "

2 x 16000

1.598= T use 8 stirrups -spicing 2, 4, 5, 5, 6; 6, 8, /10

22

Negative Steel

RS o Vo
L QL)

" to find the neutral axis
xZ2(7x) plus 20(x minus 2) -
18(12 minus x)
3.5x2plus 20x minus 40 -
216 minus 18x

| ' x2 plus 10.75x - 73.2
. N x plus 5.4 - 10.1
S
Cs x 10 - 20 x 5.75fc % 1O = 115.0f,
Ce xl2minus§;z-%fcx7x4.7xlO.4 - 171.5fC
3
28T 286,.5F
A P (o o

T - C - 405000 59,500

10.22

fo - 39,500 - 1315 allow 1350 OK

O

P P BQéEOO - 19,750 allow 20,000 OK

in

Use 4,3" 4 bars 2" from top



Ceci n of Corriccr £lab

Live Load - 1CO Assurn
slab Load - 595
Linoleum - 5 r'!
Plaster -__ 8 1o
170 ;/cq £
) n
Carry t - 4." to match room floore v,
, u
L. - 1 (170)(1C.25)"12 - 17,450", t
2 L.L.
- 123850(12) (4C33) (.£57d)
5 2
ac - 5.17 d - 2.4 use 4 - 3"
A, - 17,2 - 33eq"

ch allow 15C CX

allow 60 CK

Zhear - v, -_17C/2(1C.2¢) - 2€
12x E57x7

Positive iteel Usgz %/3"4 bars g 4", 1.5"

Ye:ative Steel Use 3/8"¢ bars < 4", 1.5" from top

- 3000
- 1220
- 2000
- 10

- 50

- 150
- 4

- 100

from bottom

exterd to inflexlion point

Desisn of 15

Consider the rmonent as beiny made Assumptions
up of . the corridor slab and ¢ of
the room sgleab. f! 3C00
c zc
Span lengzth 18,67 Clear Span 12.0¢' g 200C0
n 10
Corr. slab load W3 ve - 6C
4,125x18.0%x4 .5x150 - 5170 u 150
Wt of beam ext. 12 I 1 vl 4 g&
¢ x 7 x 180 - _72 T2 6
144 5248/ b °
d 10

B5 Continued
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Design of B5 Continued

Partition load studs - 2
plaster, lath -16
138

18x17.67x9 - 2860#

Slab and beam load # 5248#
7108#
M - 7108(18.0¢) plus 9000(18.09) - 37,900'#
12 6

M - 37,900 x 12 - 455,000"#
t - 1350(10) - 4"

T - C - 455,000 - 52,500 3350
10x.857
Ag -_52,500 - 2.63 sq" : - -
20,000 | coqmioon sLA8 |
Try 4, 1" - 3.16 sq" f“g );52;;;_-‘-—
C - 1350(4b') - 52500 L W
2 N
b' - 19.5" allow 54" 3
Hond - 16108/2 - T4 allow 150 OK P iy
12.6x.857x10 _ $000 =1~
| 7708% 1

Shear - u - 16108/2 - 103
Cx .867x10

x - 43 (112) - 46.8
103 /6,108

3(43)(46.8)(9) - 2080
2% .79%x1500081in45° - 17,800
effective bar width - 8" leaving 38.8

x - 103(38.8) - 34.9
112

- 9 b 4 3}-}.9 X 38-8 - 1362
A 2 x 16000

362 - 1.6 or 2 stirrups
B2l

UsSE 4, 3/8"4 stirrups with bent up bars
spaced from end 12, 6, 8, 8, 10

E5 Continued
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Desgisn of 5 Continued

Nersative steel
to locate tiie neutral axis

r ) r
. —T X
- — NN b,
é ////J ﬂ-- i 4;5}(2’_0111
DA h , x“nlusl3
(n ) 5‘23‘H| g’ x vlus
Co x 8 - Z21.6x.TAT x & - 187.Cf,
Co X So4 = zf v € x £,7 x §4-177.Ct
IN3T, 30401,
a - £.15

T - C - 455CC0 - 55,¢CC
.15

(&

g ~ Eg,ago - 17,700 allow 2C0CC CK

£, - EBg,¢0C - 1280 allow 1350 (¥
¢ Lk, 5

UCE Positive sSteel 4, 1"g bars, bend
Nezative Cteel fromm bent u» bar

4, 3/8"¢ stirrups

Design of Column C&

lus28.44 (xminus2) -

~

.5(1CTinus x)
<60 .4x - 372.

[O)

N
3xnlusdsd .l - 12¢
5.65 = 11.725

X = 407"

up alternates

3 exterdid to inflex
voint.

Min permiseinle column size Acssumptions
12 x 12 with 5/8"§ bars and
1. min cover. ACI Code 128
P -.225184, [T +(n-1)y

Lcad =

It is reco:nized that an ié - 3000
eccentricity doss exist and p- - .Cl to .C4
shiould be desirmned for but it fg - 20,CC0O
is berond the scovne of this Ties- z"dia.

prol:lem and to et a rou~h
chieck on footing ana column
slzes it will te nevlected
and the load consicerad
ccntralized.

C4 Continued

spaced 16 btar dia
48 x dia
or least dia col

bearinzg - 7tCpsi




Decl 'n of Colurn C& Continued
Nl due to Gl - 424C0
W5 due to T2 - ZE5C0

W3 due to 32 - 21¢70

10283
2' col. wt. __ ZCC
1C313C#
A= _10713C - 141 eq"

675(1 »lus (10 minus 1).Oi]
Use 12 x 12 with 4, 5/8"¢ bars in corners w/2" cover

Wt of floor system loaded

OTH FLCCR W7

slab 17350
£ G5 147C
) 2C40
seatin=lab
102830
col wt 1524
125315 €th floor for storave will not be
reduced
A - 125315 - 170sq" 12 x 12 - 144
Z75(1.0¢) 4, T/84 - 24

vl

13L&
new p - .Cl67
A - _125315 - 1562¢q"
575(1.15)

Use 12 x 12 with 4, 7/8"# roés, 2" cover

8TH FLCCR T redquced live lozd 1Cp
corr. slab - 102CC
Foom slab - 15750
G5 - 2030
r5 - 204C 31C20
7108 fl col - 1748
wt arcve £th 125316
ISEIOE

A - 158104 - 215gq" 12 x 16 - 1¢2
375(1.C%) L, 7/¢8 - 24
new p -.0125 213
Use 12 x 15 with &4, 7/8"¢ rocés, 2" cover
C4 Contirued




Lesi'n of Column C& Continued

TTH FLCOCR UWT reduced live load 10;:
31C20
ccl vt 1¢¢0
wt above 7th fl1 15104
1¢1114
A - 101114 - 260eq" 12 x 18 - 215
Z75(1.CC) 5, T7/84 %5
newv p - .0157 252
A - 161114 - 2b2eq"
B7E(1.1°7)
Use 12 x 18 with 5, 7/L"4 tars, 2" cover
€TH FLCCOR ¥WT reduced live load 10,.
31020
col wt 2580
wt above Sth 1 1¢1114
224714
A - 204714 - Z05sc" 14 x 20 - 280
375(1.C¢) 5, 7/84 - 35
new p - .Cl£8 315
Use 14 x 22 with 5, 7/8"¢ rods, 2" cover
to gave on farm vork.
5T7 FLUCR WT reduced live load 1Cj
31020
col wt 2740
increase in last
col 150
vit above 5th f1l 2g471a
25853
A - 258534 - %52 14 x 22 - 308 14 x 22 - 7C8
Z75(1.CC) 5, T/54 - 26 5, 1 - _47
new p - .C1E4 Shh 255

Use 14 x 22 with 5, 1"# rocs, 2 " cover.

C&4 Continued




Lesi~n of Coluxn C4 Continucd

LT FLOLE VT reduced live load 1Ck

31020
col wt 3500
wt above 4th f1 258524
203254
A - 20728k - 3C8 gg" 14 x 28 -
575(1.CC) 6, T/64 -

Req'd for p -.Cl 350 plus 77

Use 14 x 28 with 6, 7/8 4 rods, 2" cover

3RD FLOCK T reduced live load 10:
31020
col wt 35C0
vt above 3rd 11 29324
22757k

A - 727874 - 447 14 x 2&
375(1.C¢) 6, 1 4§ -
new p - .Cl21

A - 227874

Z75(1.1CC)

2D FLOCR WT

- 439

reduced’ live load 2Cpz

2cte
col wt 3600
wt akbove 2nd fl 327874
35152k
A = 351324 - 4C1gq" 14 x 28 -
575(1.0¢) 6, 138 -

new p - .0Cl52

Z - 457sq"
b?Eil.l‘S)

Uee 14x28 vi/5, 1

3c2
b7.4
55C.0

"4 vars, 2

Z
~

N

¢
76.2

o

Use 14 x 28 with 6, 1 %"sq bars with 2" cover

C4 Continu=ad




Degin of Colurn C4 Contirusd

13T FLCCR W7 reduced live lozd 3Ci
28E¢0
col wt 4420
wt zbove 1lst 1 371724
3C4T3%
A - ZCh5¥4 - 537 16 x_3C - 4&C
875(1.0S) 6, 1L ¢q _75.2
c 555.2

Deci 'n of Flat Slab Easement Floor

Assume Live Load - 1CO psf Agsumptione
Pead wt and loads fe = 3CCO
1/72 x 1 - arout { or 5" fo - 1320
fs - 20CCo
Live lo=ac - n- - 10
1" *raro - ve - 20
£" glab - u - 15¢C

Iy - .0S(L minus 2/3 €)2 W/L - .09(16.17)212(50€C0)
18

O

- (;5 QOOO"#

Colurn £trip  Pos i = .20 iy - 1€0CC0"#

R - 190000 - 78.5 allow 235 CK
120 (4'2 )

Ag- 18CC00 - 2.43eq
{20CCCx S o7xEL )
Use " eq ars & 50"

<
- -
1
=
T
X
-
-




Flat clab Conrntinucd
¥iddle Strio Pos X - .15 1, - 1425c0"

A, - l42,8CC - 2.03sq3"
® 2C,000x .EATx4
sq ters & 18"
V - 60800 minus 4.5 x 5§ x 1&¢8 - 55730

55730 - 66 allow SO UX

730 ) - 151 or 150 allow 1350 6K
4 57X

Since I have no
recoxmendations
borinze located

followins 1is an

Desirn of
soil data
have been

abont 20C

Footinz F4

on the stadium site,

csecurcd from the new Power Flant

vds to the southeast.

data and

The

exact copv:

Recommendations

Althouzh it 1s possible to use a spread footing
foundation in this tvype of material, the risk involved
is not justified in a structure of this tvpe. The
only feasible foundation is pilins. The pilles should
be at least 25' long and will have an allowable bear-
ing capacity of 2C tong per pile with only a slizht
settlement. If the final drivins resistance ie low
and the capacity of the pilinz is doutted, the resist-
ance to driving should azain te measurcd after the plles
have set without dicturbance over nizht or lon_ocr.
This may reveal a "setting up" of the woil around the

F4 Continued




Design of Footing F4 Continued
pile.
Difficulty will be experienced in any excavation
carried below grojnd water.
E. J. Harly, Pres.

MICHIGAN DRILLING CO.

On the baslis of this report a pille footing seems in order.
Included also in this paper is a soil profile of one

boring from the same report.

Load Assumptions
col load - 304634
flat slab- 10100 fé - 3000
430334 Te~ 200
fs - 20000
Assume a pad 4.5' x 6 ' x 2.5 Y 10
ve = 60
Load 43%93%34 u - 150

F4 wt 10100
449434 or 450,0004

1
450,000 - 12 piles 4 & 6|,
40000 e 9
4" «:’ "& ‘é’ \‘
Assume load uniformly dist. see Par 15-10 iy L ¥
"Reinforced Concrete' Sutherland & Reese & ¢ ¢ &
=
W - 102,500 o
helcin ]
EX - 30x19x102500 - 50500 @ 9.5
51x10 42000 @ 12.67 2 .
°M - 40500x%¢.5 - 575000 Ny =r | z
42000x12.67-530000 N
1105000" #

d - .VE; - ~/1105000 = 16.7
R | 131x30

Par 1205 £ ACI 50 minus 5% - 5
pile center 1s 3" from crit sec
use 3 of pile loading

| 2-e4

F4 Continued




Lesign of Footing F4 Continued

LA4CCO x 3 - 5C,000
M
d- VvV - 58000
biv S0x7/8x70

For the end section
W o= 75,0C0

15x21x75,C00 - 34300
35x21
R - 34300x10.5-350,0C0
40700x14 -570QCOC
©30,000"#

d -sfc3c0c0o - 2¢.2"
171x15

To find the decth from shear

- 18.4"

ACI snec Par 1205 f Use 7/12 pile load

450000 - 3T7ECO
12

7/12 x 8 x 37500 - 175,000
5/12 x 2 x 37500 - 312C0C

206,200#
d - V - 206200 - 21.8 or 22"
biv 180x7/8xA~0 Use 4 - 22"
Ay - 1105000 - 2.80eq" 2.8¢ - 1.54gq "
= 20000x .867x22 2.5
Use 1"g bars, 6"c-c
Ago - _ 930000 = 2.445q short bars
20000x .847x22
2.4 - 1.955q"
1.25 Use 1"g bars,43"c-c
long bars
2ond - uj- 102,500 - 145pnsi
7.1x12x .857x22 allow 153.5 OK
us- 175,000 - 116 psi

3.1x11x.E67x22

Use standard hooks

Leformed bars .0Z75Ex3CC0-1C2.5
with end anchor 1.5x102.5-153%.5
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