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Floor Slabs

The floors orx tnis ouilding are flat slabs. The term flat
8labs refers to concrete slabs without beams or girders to
carry the load to the supporting member and reinforced with
hars extending in two or four directions. Teh moment dis-
tribution and slab thicknesses specified are for a series
of rectunguliar panels of apnroximately uniform size arrang-
ed in three or 1ore rows oif panels ineach direction and in
wanicn the ratio of length to width of panel is not more than
1,00,

Penel 3trips and Prinicpal Design Sections
(a) A flat slao shalli oe considered as consisting of
strips in eacn direction as follows:

Amiddle strips a psnel in width symmetrical about the
panel centerline and extending througn the panel in the
direction in which the moments are to be considered.

A column strip + a panel in width occupying the two
panel areas outside the middle strip.

(b) Crtigal Sections

Sections 10of negative moments shall te taxken along the
edges 01 the panel on lines joining the column centers
excect tnat hhey follow the column capitdl instead of pass-
ing througn it.

sections ior positive moments- These shall be taken

on tne centeriine 0of the panel.






Ploor Slabs(cont,)

The 1loors of tis building have no dropped panels and
the colwmms nave no enlargea capitals., The elimination of
capltals decreases the subtrastive term ;c in the moment
formula and thnereby increased tne moment., However, it was
toougnt ovetter to nave the entire ceiling smooth and in-
creuse tne tnickness of the slab slightly. The relatively
small value 10or ¢ which would be substituted in the thick-
ness 1orimula gives & value of t (thiciness) of 10,18". The
mimimum tnic<ness allowed is .o70L. This gives a value of
t equal to &". Tne lu.lv was aisregarddd and the,moment
toniciness ofi 72" was tuxen as the depth,

Tnemimimum loads & s specifieu by the Lansing Building code
are as follows:
Office wvuilaing space, first floor 1zo7/8q. £t
" " " other " 50#/8q. Tt
Flat roois 50#/5q. £t

Phe central portion of each floor is designated as vsault
space., This spuce on tne first floor is to carry a live load
of «UU;/sq.ft. ana the vaults on the other floors are to carry
a, live ioad of 1007/cqeft. The rest of the sturcture is de-
signed accoraing to the building code.

The equation ior moment Mp, which is the numerical sum
of tne positive and negative moments in the direction of

eiltner side o1 and interior rectangular panel, is given below.






2
Uy, = .ovill 1€ ¢ )
W = Total live und aeau load unizormly Jistribated on 1

panel

Sl
'

S Span 01 the punel irom center to center oifthe panel
C = Diameter vi tne colwam capital in feet

Slab Computations

Live load equals 2007/sQq.1t. Panel dimensions 1l€"xle" ft,
vead " b YUir/sq.1t. W equals 16x16x290 I 742,000
Totul " <90 #/8q. ft.

My equals .09x744,000(1-§x16)&
M, " 9,000 ft.pounds
lfoments to be usea in tne design of interior panel

Two-way system witnout droppea panel

Negative Positive
Column strip «40lly W2zl
lidale strig « Lokl .lBMO

slaximun negative :moment equals .40xvb,000 = 40,000'#

d equals /if Kk = constant determineuby fs&fo
i)
d < effective depth

b = breadtn oi section

d equals 40,00081dx1.1D equals o, 74"
20ExY0 1,20"
s

suy 73" is effective uepth
Liimimum tnicizness .570L equals 6"
CduiCul oAz

Special column neads taxe sheatr and eliminate dropped






panel, M™ie column neads consist of car shannels crossing

Jver the top tane solumn. (see detail)

Vv v equals nnit shear
Vv equgls 0jd
v L total shear
Area 01 c¢olunn head B " breadth
lo.70 sq.1It. J " ratio of aistance
Perimeter of colwmn head between centrodd of compress-
17,9 1t. ion and centroid of tension
to depth

d equals depth

vV equais <90(206~18,70)
L7,021x.660X0. 74

v " 06, 87/5q.1te

Allowadle 7V equads 7o%/sq.rt. 0%X.

(Y

SThiu: interior panel

M equaids Asfsjd As equals steel area
Fs " allow. steel tensile
stress
Ay equals 40,000xlc equals 0.40sq.in. Leqg'd

<V, 0000x, bbuxo. 14

On

12wz round plus 10~b

round bars equals 5.4% (Have)






Second Floor Slab

Resisting Moments

For location of coordinates see print of floor plan in

pocket in back of thesis

A B c D

1. 1,000 0,110 22, 300 5,170
. 8,160 11,550 155,00 11,550
3. 13,700 10, 600 25, 700 11, 550
4. 5,700 9, 620 15, 500 11,550
5. 13,700 v, 620 27,400 11,550
6. 8,790 9,260 15,500 11,550
7. 13,700 9, 620 24, 400 11,550
8. 8,700 9, 620 15, 500 11,550
9. 13,1750 9, 620 %7,400 11, 550
10. 8,700 9,620 15, 600 11, 650
1l. 1&, %90 10, 600 254700 11, 550
1ze 6,700 11,500 15,500 11, 550
15, 12,000 2,770 22, 500 5,70

kows Aand C are c¢olumn strips
Rows Bamd D are middle "
Kven nymbers are positive moments

0dd " " negative "






Segond Floor Slab

Registing Moments

For Jlocation of coordinates see print of floor plan in

pocket in oack ot tnesis.

A F G H
L., 24,100 l. o,740 1. <4,100 1. 0717,0
e 15,900 &e 10,480 2. 18,900 e 11,020
S 01,000 de 10,480 S. 01,000 S¢ 11,000
4. 13,750 4, lz, 040 4. 15,720 4, 11,550
9. g, 000 2. 17,700 o. 02,800 2. 11,000
6. 204 630 6. 14,400 6. 20,650 6. 11,9550
7. 00,5800 7. 19,500 7. 30,300 7. 13,480
8, 0,600 8. 14,400 be 0,600 8. 14,440
9. 3&, 000 9. 7,700 9, 37,100 9. 10,400
10. 10,000 10.10,000 20. 15,500 10, 9,60
ll. 20,400 ll. 10,400 11, 29,400 11. 10,400
1e. 19,000 lg. 9,000 12. 15,500 12. 9,630
1d. <&, 300 lo. 4,8l0 1lo. &<, 300 15, 4,810

Hows 1 und G are column strips
nows ¥ " H " mnmiddle strips
KBven muwnbers are positivemoments

Oad numbers are negative moments
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veoond Floor Slab

Bgsisting loments

For location ot coordinates see print of floor plan in

pocxket in bacx of thesis.

1 J X L

1o e, 000 l. 0,770 1, 22,300 1. 5,770
3/ 1loo,00 2. 11,000 .2 155,00 2. 11,850
&, 9,800 3. 11,056 3. 5,700 3, 10,600
4. 17,150 4, 11,000 4, 15,500 4., 9,260
d. 04,400 2. 11,000 5. 27,400 5., 9,260
6. 17,100 6« 11,020 6. 19,500 6. 9,260
7. 4,000 7 11,080 7. 27,400 7. 9,260
6. 17,100 8. 11,000 8. 15,500 8. 9,260
Je 34,000 9. 11,00u0 9. 27,400 9. 9,280
lv. 19,000 lu. 11,9000 10, 13,900 10. 9,260

li. 9,200 1l. 11,500 11. 23,700 11. 10, 600
lee 10,000 12. 11,950 12. 15,000 12. 11,550
16, <, 000 13. 5,710 13. 22,300 13. 0,770

Kows I and X are golumn strips
nows J and L " liddle strips
Aven numbers are positive moments

odd " " negative !






Second Floor Slab

Hesisting Moments

Foxr location oi coordinates see print oi floor plan in

pocket in bacL 01 thesis,

M F8 G'
l. 1,000 10, 15,500 10. 9,640
e 13,750 1l. 29,300 11. 10,400
50 5,070 12, 15,500 12. 9,630
4. 15,700 15. 22,300 13. 4,815

o, 8,07V
6. 1o, 700
T« ©,0%0
8« 18,700
9. b,070
. 1o, 700
li. 6,700
le. lo, 700

18. 12,000

hows M and I'v are column strips
Row G' is a middle strip
Zven numbers are positive moments

0dd numbers are negative monents






Segond Floor Slab

Red$sting Moments

For location off coordinates see print of floor plan in

pocket in back of thesis.

2.
A. 0,750

Do ll. 5001.1

C. 190,600
De 9,860
K 9,060
;o 9,860
@Go 9,360
Hde 9,000
I. 9,460
Je 9,560
£, 10, 600
e 11,000
Me 0,780

Rows 1 and & are column strips

11,

3
22,300
10,000
25, 700
15,500
47,400
15, 500
27,400
1lo,500
27, 000
1o, 000
29, 700
15,500
2z, 300

Rows #and 4 are middle

B,D,G, etc. are positive moments

A,C,F, eta, are negative

A

~r
ine

L.
M.

5,670
11,520
11,500
11,5560

9, 640

6, 740

7,740
14, 400
13,500
11,900
11,050
11, 960

2,710

)

.

&)
L ]

txg
®

(9]
.

H.
I,

M.

12, 000
b; 580
13, 750
8,580
13,750
&, 580
13, 750
8,560
13, 750
8,580
13, 750
8, 580
12,000






Second Floor slab

R,sistng Moments

For location of coordinates see print ot floor planin

pockxet in bacz of thesis.,

L.
Jo
e

ado

bi.

Qdd numbers are colwan strips

Bven letters 0 B,D,etc.) are positive moients

B
&&, 000
16,000
6,400
lo, 2000
60, 000
10, 020
S, 300
&0, 700
Jo, 100
47,100
ol, 000
1o, 00V

<<, 300

o Q b b
. . . .

L~
.

g

6

0,17%0
11,200
10, 600
9, 2060
10, 600
11,000
11,000
11,000
+1,550
11,000
11, 050
11,520
o0, 710

7
ge, 000
19,500
25,700
155,00
o2, 600
17,150
54, 300
17,100
34, 300
17,100
31,000
10,500
&g, 300

Ae

5,770
11,550
10, 600

9,260
10, 600
11,500
1},550
11, 550
11, 650
11,550
11, 530
11,800

5, 770

10






Second Floor Slab

Resisting Moments

For location of coordinates see print $f floor plan in

pocset in back of thesis.

9
A. 24,500
be lo,000
Ce 47,400
L. 15,000
e 90,000
¥, 10,9<0
Ge 18,90V
de 10,940
L. 30,3900
Jo 17,10
Le 01,000
4e 12,000

e 22,000

A.
B.

C.

1L
22,300

M. 223

P

G'

10
A. 5,770
B. 11,530
C. 11,5600
D, 11,550
2. 5,70
F. 4,830
G. 0,780
H. 4,830
I. 11,800
J. 11,090
K. 11,350
L. 11,000
Me 0,770
F' b, %60

G' 4,830

aows 9 and 1l are column strips

" 10

Bven letters are positive momenis(B,D,etc.)

1 l& 1"

middle "

Odd letters are negative "

(AQ,etf. )

M.
Fl
Gl

12

2,780
11,590
10, 600

9,630

9,630
9, 630
9,630
9, 630
9,630
9,630
10,600
11,000
5, 760
9, 639
9,639

1l



Ao

B.

e

ide

El

Second Floor Resisting
loments (Slab)

How 1d i a colunn strip
Bven letters are positive moments( B,D,setec,)

Odd letters are negative noments (A,C,etc.)

12







First Floor Slab

nesisting Moments

A B

l. 1u,wuu 11l,400

e Y,atV il, 400

O, 1o, JluJ 41,400

G, 1,00V 10, 40V

9. 1o,0U0 1v, 400

6. 7,000 1v, 400

(e d1o,V0U iU, 4uu

Be 1,00V 10, 400

Y. lo,vuv LU, «UU

W.e 7,060 1V, 20V

ile lo,vuu 14,400
lée 9, &0V 11, 40U
Lo. 41U, 00UV 11,400

C
20, 000
16, 700
gy, 700
16, 700
30,000
16, 700
34,000
16, 700
00,000
16, 700
£9, 700
16, 700

&0, 200

D
11,400
11,420
13,500
14, 60
14,620
14, 620
14, 6<4u
14,060
14, 6<0
14, 620
14, 000
11,400

11,400

sSeliaing ioments are in foot pounds.. The even numbers

are for positive moments,

A and C are column strips

B and D are middle strips.






Lo

&

O

%o

B

20, 000
18, 700
ol, wou
14, 090
Ok, UV
<0, 40V
o1, o0V
&0, 40V
o4, 90U
14, oV
&Y, 10
16, 710V

lo, 000

nows m, I

. First Floor Sl1lab

Resisting Moments

® !

14,040 16, 750
1o, 050 J, 700
14,630 16, 700
7, 00U 16,000
9, o0l

17, 700
1o, 10U
17,700

Y, 060
10, 44UV

1U, 4V0
L0, 400

10,400

, ana G are c¢olumn strigs

a0w K is a middle strip

14

Tine emen numbers are positive and the odd nunmbers are

negative moments






4.
Do
.
‘.
O
Je
10,

1.

11,400
i, dou
Lo, 00U
1%, 60U
la, boJ
14, bov
Lo, vy
L, 19
9, w0l
L, 870
14,700
1y, 400

iv, 40v

First Floor 3lab

Resisting Moments

G' I
10, 490 20, 500
1v, 200 16, 660
1, 40U S0, 4&0

1@, 40V <0, 000

nows d and J are midule strips

Bow 1 is a column strip

Xow a!
s¥en numuers are positive ovenaing moments

Jda numbers are negative wvending moments

is a mlidule strip

<
11,4920
11,400
13, 000
14,650
14,620
14, 629
14, 620
14,620
12,020
10, 400
lc, 0380
il, =00

11,400






i.
Ko
e
4.
O

Qe

iJ.
1L,
1.
lo.

£

&J, ouu
16, 700
&9, TU0
1o, 700
0o, 00V
lo, 700
090, oUU
1u, 10V
00, 0V
Lo, 700
&9y, "1V
lo, oV

“J, oUU

First Floor Slab

hesigting Moments

gV

11,40V
Li, @20
ll, 40V
10,400
1, 40V
10, 400
10,400
1u, 40V
lu, 40V
iv, 40v
11,400
L1, 4oV

11,400

SOWS « ana «l are c¢olwmn strips

now o is a miaule strip

Lvel nwavers are positive venaing mouaents

M
10, 600
v, <80
lo, 000
7,580
1o, 00u
7,260
lo, 00u
", 680
1.,000
7,50V
1s,000
9,280

10, 600

Jad numoers are legative veuainyg moments

16







1

A, 1J,ouy
b, B,c0V0
Ce lu,uUvu
D, 7,000
Le 10,00V
&, 1,o0u
G,lo,VYuU

de 1,00V
1, Llo,vuv
Jo 1,00V
e 1o, VU
ue J,&UU

M. 10, o0

First Floor Slab

Resisting Moments

&

Li, 400
1o, «0v
14,40V
1u, 4uu
lu, 40U
10, 400
lu, 4uu
10, 40V
10, 400
1lv, 400
14,40V
1i, 400

li,40U

3
<0, 000
1%, 100
oV, 100
17,100
vo, boU
17,000
ou, bol
17,00V
0o, bol
17,000
S0, 100
1,000

&0, o000

nows one anua tanree are c¢olumn strips

Aows twd &na four are alaalie strips

by, a,4,d, ana .. ar- podsitive moaents

sy, I, L and M. are negative momeuts

11,400
1., 400
12,20
11,400
10, 400
7,500
9, 560
17, «00
1o, 700
14, 60v
15, 00U
1i, <00

11,400

17






First Floor Slab

hesisting idoments

o 6
A, <u,0u0 1L,400,
B. 1lu,luu 11,400
Co wd, 1UV 11, 40v
Y. lo,1i9u 10, 400
e L, 100 la, 0cV
F,oll,0uv 14, 00u
e 40, 40V 14, o000
d, &&, UV 14,000
I, «Q,bul i4, 000
de &U,0U la, 000
we 08, LUV 1o, «0U
e lo, 190 11, 0V
e U, 00V 14, <00

nows five and seve:i 8re column strips

LOws sixand eigat are middle s

N oy
Y]

40, 990
<V, 000
40, »00
<0, 0V0
ot, 900
1o, 600

&0, o00

trips

yo,a, I, L, ana # are negative moments

B,u, & d,J,ana L are positive moments

wmoments are alli in 100t pounds

li, 400
11450

11, 400
10, 400
1z, 000
14,600
14,600
14, 600
14, 600
14,600
19, 060
11, 450

11,400

19



o
A, &U, 000
B, lig,luv
Ce wd, 10V
Y. lo,ldu
S ov, T00
F. 1i,0uv
G. 4V, 400
o, &, oUV
1. «0,00U
e U0V
. OU, LUV
Ly 16,490

e &V, 00U

nows tive ana seveu 2re coliwm strips

First #loor Slsb

nesisting iloments

6
14,400,
11,400
11,400
10,400
1<, 000
14, 00v
14, 00U
14,000
1e, 000
la, 000
1o, «00
1L, -:00

li,«00

7
&0, 000
16, 660
2y, 100
le, 060
o7, 100
<0, 900
40, 900
2V, 000
40, .00
<0, 000
ob, 900
1u, 600

<0, 000

nows sixund eigat are middle strips

4,0,8,4,I1,4, ana « are negative moments

B,u,r,H4,J,8n0 ~ are positive moments

woments are ali in 100t pounds

8
11,400
11490
11,400
10,400
12,000
14,600
14, 600
14, 600
14,000
14,600
12, 060
11, 420

11,400

19






A, &U,0UU
B. iv, TuV
Ce 01,000
Le lo, Tuv
Le VO, 1OV
Fo 4L, 1bv
Ge <U, 00U
de L1, iloU
I, Jo,00u
Jo &U, 0V
- wI, VW
L. lo, 700

sy, 2V, OVU

a0ows nine ana eleveu are c¢oiwin strips
nows ten ana twelve are miaule strips
A,C,u,8'" 6, [,u,ana 4 are negative moments

L,o, ¥ 3,d,u, anu G', are positive moments

First Floor Slabd

aesisting soments

10
11,400V
il, 40U
1, eV
L, 400

Y. ooV
Oy~

o, iV

1.
<0, DUV
16, 720
29, 100
16, 700

<1, 500

&Y, dUV
&'r, v00

16, 720

o4 iavamGals @re in 100t pounus

le
11,400
11,400
1i,400
10, 400
10,400
1Q, 400
10,400
10, 400
10, 400
10, 400
11,400
11, 400
11,400
10,400
10,400

<0






First floor sSlab

nesisting sioments

10
4. lu, 000
3. 9,&00
C. 10,000
b, 7,000
. 10,800
P, 7,080
G, 1u,v0u
d, 7,500
I, 10,800
Je 1,080
s Lo, U0V
L. 9,0bU
e LU, BUV
1u, OO

U 1, o8Y

0w tairteen is one-nali & column strip
A,9,8, 1) U, 4,4, uud L are negalive moments
B,G' b, 8 d,Jd,ana L are positive moments

ALl wowments are iu oot pounds

<l
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BrAM COMPUTATIVONS

seanm B-o
Load to be carried by the marginal beam equals
the load uirectly imposed upon it plus a unitorm load
equal to ¥ of tne total live and dead panel load.
Dead beam load equals 6x16 x150 equals 150%/°

144
live & wead panel load " 1159§/'
L309+/"

- 2 2
iloment equals wiL® equals 1309x14,66
10 10

" gy, L00'#

4 equals/li
/RO
a " &b, 000x1e equals 1l4.o plus 1,0
/ 2088
1" .1.6"

In beam scnedule beam is &'"'xLg"

Allowabie steel moment ( positive)
M equals Agfgjd
Il " 1,27x.0,000%, t6uxlo. 70 equals c¢4,600'F
Actual moment 2&,000'#
Clear dist, should not be greater than 32 times the
least widtn of the compression flange.
vxo2 equals zo6"
Clear dist, lyg" OeKo

CHuCu SusAn:

V equals 1oU9xt equals 1lo, 40

v " 10, 440 equals 67.1#/sq.in.
bx, 8boxld. 70 , ,
allowadle 150%#/sq.in.






cHECL BIND

u equals v P equals the sum of perimeters
P.d
of bars
1" rd. plus lg"sq. equals 7,64"

u wquals 1o09x7.80 equals &7 1lb. per sqg.in.
7.64x.866x16.0

Allowable equals 1l<o 1lb. per sq.in.

STIRKUPS B-<9

Viequals 4< psi

42 S equals o.0 ft.

%
b " 10 d equals 18"

s0 ¥a" \ Useg-3 " rd. stirrups

7S

fables from Beiniorced @oncrete Design

. 1 -
sax = equals 4<x1lU equals. V900

4400

Index equals 1°9%3d gouais 55
. V908

I equalis 6x0.0%x.0955 equals 12
< Stirrups at 1c"
% " at 3"

6 nequirea 4n sealn Schedule






BEAN DATA

Load Act, ilom, All.llon, Shear

(#/%t.) (Ft. <ips) (Ft.Zlips.)( #/sq.in.)
D=1 Lovuy Ol S04 66.4
B-s Leoy Q0% 6 14.9 28.8
b= Louy 481 6.4 66.4
Beg Lo<o 4040 4v.l 95,5
B-o Llouy <8ul . S6.4 606.4
b-6 Leuy Jdel S6.4 66.4
B-7 lede 0.46 “beo 29.0
L=<l LoUy oe Ll S04 66.4
b=sa lzoy 0.086 14.9 05.8
B-do Lovuy &o.l OC.4 66.4
Bec4 loso 40,0 46.1 EIA%)
B-co louy ~Bel 6.4 6C.4
D=4 Louy Ok L Ve 66.4
B-c7 leys 04406 LBe0 £9.0
B-cu L'174 4V VL. B L
By 17 00,0 Qk.b 9%

B-oU Li'te 0O. 0 0548 9%






beam

D-1

D=g

Bond

('1?'75-.111}
luo. 1
lul,. o

bU.
d61.c
of
iuv. s
1u
FRVIVIRR
lul.o
Oues
oL
87

l0v. L

lzo
lov.c

DU, w

BAAM DATA

Steel

(Ft. --ips)

40,
oy,
4.z
4c. 8
1.6
CYI )
Lo. 0
40,5
€8s 0
49,4
YR
18.6
%8
V0. &

48,

&0
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Beam Conclusions

B-27 and B-7 wnicn frame the elevator shaft, show
snear stresses wnich do not exceed the allowable unit
stresses for concrete. Stirrups are required in the
beam scnedule. Due to the fact tnat the details for
tne stairways and the elevator shaft were not available,
the precise value for snear is not «nown, The unit
snear is <Y p.s.i. and tnerefore & greater load can
pe applieu beiore stirrups are wequired. HDowever in
tnis case wnere tane loads cannot be accurately deter-
minea waen tne elevator is in operation, it is best
to be on tne safe side and ailow for unexpected stresses.

in eaca case tne nwaner oI stirrups required in-
tne oveanm scnedule is greater then tne number calculated.

A maximum spacing on 10" would increase the number of

stirrups






COLUMN COMPUTATIONS

l, Principal columns shall have a mimimum diameter or
tuic4ness of 1LU" and a minimum gross area of 120 sg.in.
&. Longitudinal reinrorcement"snall consist of at least
4bars of minimum diameter of g .

o. lateral ties shali be at least 4" in diameter and
snall De spaceu apart not over 16 var diameter, 48 tie
diameters or tne ieast aimension of the column., .hen
tnere are wore tnan 4 vertical bars, additional ties
suali e provided s0 tnate every longitudinal ovar is
neld firmiy i: its udesignea position.

Use Transformed Area lMethod

Pentnouse Roof To ilain noof Colliimn-az

"

oize equals lexle< Steel wquals 4-% rd., oars
Ay lzxli equals 144 f', equals 2500

A'g equals (1.20)(1lz-1) equals 13,33
157.53

fg equals 20,000
n " 12
F, " 620

Py equals 157.5366x0) equals 98000 lbs (Allowable)

Columm %< MAIN ROOF TO THIRD FLOOR

size lo"xio" Steel 4-3" rd.

concrete Area equals 1l6x16 equals <R06 206

Tranformed Steel Area equals (12-1)(1.77) 2%%?%%
fc equals 65

n " 12

&7
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Py equals <70.47x640 equals 17<,000'# ( allowable)
THIXD FPLOOR*-SECOND FLOOR

vize lu"xle) steel 4-% Rd., bars

Concrete area equals 16x16 equals RX56sq.in.

Transformed steel area " 26,5 "

2§&.5 Sq. ill.
P equals <bg.0x206 equals 176,500#( allowable)

SECOND FLOOR TO FIRST FLOOR

S3ixe 1leéxlo" steel equals 8-1" kd., bars
Concrete area equals 16x16 equals =06 sq.in.
Transtormed sSteel area equals (10-1)6.3 06.6 "
, «6 8qg.in,
f& equals 3,000#/sq.in.
n " 10
£, " 750#/sq.in.

P equals 700x ol<.6 equals Zuv4,000 # (allowable)

55T FLOOR TO FOOTING

Size lu"xlo" S,eel &-1" sq. bars
Concrete area e.uale 1luxl8 equals vi4 sQ.in.

Transtformeu sSteel area equals(1l0-1)8 equals 72 sq.in.
Total area " 396s8q.in.

P equuals o96x700 equals <97,000%#( allowable)
Cumparison between actual and alloweble column loads
PENTHOUSS ROOF TO MAIN RODF
"o 6" penthouse root

o0f live load .
1204 Lansing building code recommends o0#

per sq.ft. for live load

L25x256 equals 52,000# Total panel load
1,500 Column load

33,@00% Actual "
98,0009 Allowable






COLULLN SUPPORTING MAIN ROOF

<06x1805 equals 34,500 main roof
2,670 c¢olumn
09,500 from floor above
70, 720# actual

172,000# allowable

COLUMN SUPPOKTING THIRD FLOOK

£00Xbo equals 47,400, third floor
2,670 column
70,720 From floor above
120790 # actual load
176,500 allowable

COLUMN SUPPORTING SECOND FLOOR

206xlbo 47,400 second floor
120, 790 from floor above
&, 670 column
170, 8607 actual

&04,<00F allowable

COLUMN SUPPOATING FIRST FLOOn

290X 206 'f4,z00# first floor
O, 480 column
170, 6560 from floor above

248, o807 actual

297,000 allowable
In determining the load on each columnn, it was assumeu that
tne column supported tne slub nalfway to the next column
in rour directions. The corner columns were assumed to
carryone hali a panel load. The columns in every case

appear to be over designea. In some instances the actual

Loud wus sligntly greater than one half the allowable.load.






vodwians

5<, 54,06

08-00

46,17

10~1lb

vize

1uxlo
luxlo
luxloé
luxle

lex16

1Ux16
luxlo
luxio
luxlo

18x 10

laxla
laxo4”
Laxo4™

Lexog™*

lexle
lexzo*
lexet™

Lexo0*

volwnn Data

Floor

Pen

b-<

<-1

1-F

1-F

Steel

5"
4-5
4-.7411!

3
4‘2"

Allow.

Load

(Kips)
108.0
112
112
156

loo

108.0
112
114
156
171

98 O
Like B
%68

&94

9b.0
177,92
210,90

200.%

20

Actual
Load
(Xips)

9.02
21,10
04,49
71.46
104.68

9.0&
£1.10
04.:9
11.406
104,66

30.70
10,4
116,19
100,70

oL, 7o
61.09
91.90

119, 35

All obars are rouna unless sesignated as square

by marg sq.

i designates roof

P designates pentaouse






volu.llis Size

ou, 40 luxliv
loxdou
16x16
1oxlo
loxlo

Ok, 4k, luxlio

ek
iuXlo
loxlo
ioxdio

loxlyu

0,49 LUx10
léxao
loxio
1oxlo
ioxlo

All vars are
nars 8q.
X desiglates

£ aesignstes

¢9ann

Steel

4-g"

ik
g |
4-3"

4- .L"

4_411

3n
4-3

lata

Floor

n-9

O-&

1-F

P-r

B-2
&-1

i-F

P-n
n=o
=&
<=1

1-F

Al-LOWo
Load
(Xips)
10&.0
17«
17
219

&sd

10&.¢
172
174
2086

d64.2

108.0
lob.o
172
<04

<04

Actual
Load
(Zips)
&0. 0"
07.%0
90. 1b
150

170

15.15
0C. o4

69.17

11.79
45.64
26.96
79.:17
104, 9t

round unless aesignated as square by

roof

pentunouse

ol






column vata

Colwans Size Steel Floor Aliow Actual
Load Load
: (Zips) (Zips)
! J0,0
1.171 lexle 4-3 = 19.1
0ok 132.9
l4x14 o #-2 45,6
" <04
L6xX16 4-2 2-1 5.8
Lu4
wexe® " 1-F 106.6
"
=0 lexle 4~g o V5.0 7.4
la<-1y
B-14 lexl4d " 35 1lé.4 6541
<l=go "
lexl6 4-2 -1 166 L01.7
lexoe™ " 1-F “LO4.D leo.y
"
<6~0l 1oxl6 e-z' k-3 168.2 Sial
00, Vv !
aUsal 1ux16 4-2 oz 172 6904
aU~01l
loxle " 2-1 204 109.8
loxleé " 1-F 204 146.5
6"
o, 07 laxle L 4= P-K Y9b.0 Cle O
oo, oY O
18x16 4-2' k-5 172 70,7
1]
16xLlo 4-2 omi 176.5 120,79
lox16 B=-1" =1 234.,2 170.7
loxlb o-1"sq.  L-F 297 whb, 04

All bars are round unless designeted as square by marx
SQ.
X desigunates roof

P designates pentunouse
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Footings

(a) The c¢ritical section for bending moment in a concrete
footing wihicn supports a concrete column, wall, or pesdestal,
snall oe gonsidered to br at the face of the column, wall.

or pesdestal. For footing under masohry walls, the critical
Segtion snall be assumed to be halfway between tne edge and

tne iaiddle of tne wakk.

(o) vThe bending moment at the critisal section in a square
rooting shall be computed from the load on the trapezoids
oounaea by tne line of critical section for,moment, the
corresponding edge ot the faoting and the portions of the

two diagonals. The load on the two corner triangles shall |
be considered as applied at 8 didtance of six-tenths of the p
projection o9f tne footing trom the line oi critical section
Ior .avient.

(c) The critical section for uiagonal tension in footings

on soil shall be assumedas a vertical segtion at a distance
(d) from tne race of the colwin or pesdestal supportsd by

tne footing.

(d) The shearing unit stress on the critical section saall
not exceed .Ozf, for footings with straight bars nor.03f,

1or rootings with special anchorage of longitudinal steel.
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FOOTING CALCULATIQNS

| 18" |

A

CRIT\CAL SEC\'lON N

DIACONAL TE’N SION

7
',
S 92500 ——

" -

Column load equads 246, 0405
Footing weignt " 29, 600#

278,190# Gross 1load
<18, 190 equals zo00#/8q. It
IIxII{ovase area)

2000#/sq.ft. Allowable

288,040 equals 20057/8q.ft. Unit net prescure

Tixil

Depta: TotaL puncaing shear
<a8, 040 - 2000x 16rlB equals 243, 5607

144
loxlb equals column area

v equais V_ equals 254,460x8 equals 1l4b,4#/sq.in.
byd 4x18xT%20

Allowab.e punching shear equals ,05x3000 equals 100#/sq.in.






20

Diagonal tension:

Né$ pressure equals <0ooi#/sq.ft.

¢ plus 2x 13" equals 4'-26" equals o'-2"

121 sq.xt.( base area) -6.165 equals 82,9sq.ft,
b 92000 equals 170,000# equals V

Vv equals v equals 170,000x8 equals 50.4#/sq.in.
bjd 4x6.l$xl§x7x13

Allowabi® equals 00#/sq.in

Moment attne fac eof the cap;

4X0. X4V, 0X<000 equals 030,000

5,0°% 4l X.6%x2005 " 617, 000

L 207, 000" #

d equals 1,207, 000 equdds 124.,9 eqagls 1i.1:"
<086x4 Weatherproofing 6"
. 16, 12"

M equais Agfggd

Ag R equa.ls 1,207,000 x5 equals o.,0lsq.in,

15.d 20, 000X Tx15
Bond: OShear at tuce of cap
Total area - area 01 the cap
lelsq." - losq." equals 100sq."
LlUox<VU00B. <0 equals 04,00uF

u equals 04,000 X & equals lo+.2i#/sa.in. 0.K.
00.,00x T x10

allowadle equals 166#/sq.in.

JOUTINE CONCLUSIONS

The taiciness of the cap and base are proportionedas
1oilows: tne thickness of the cap is to be 0,44 and the

Dase 18 tOo be U.cd, wnere d is the comoined thickness of
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tne base and cap. The soil borings revealed a wet sand for
tne 1oundations at the proposed site, them a low allowable
De=Tring pressure was adopted. The allowable so0il pressure
o1 zUUUf/sq.ft. wasS exceeded but once- tnat being undcr the
io§ting oz The actual so0il pressure in most cases was
avout lovur/sq.ft. This would seem to indicate that the
actual columns loads were low. HOwever every square &oot of
fioor space and all the columns =nd beams weremaccounted
for. Tnere is obviously a discrepancy on the calculatiaons
sonlewhere altnougn this atitnor is a t a to explain where

" Tar requiread deptnd at the face of the cap are practisally
witaout exception too high, Also the steel furnished is

in cexcess o1 tnat required. There is nd need for stirrups
as tne diagonal tension is below the allowable in every

CasO.






Footing Data
Footing Steel Steel
Req'd Have
(sq.in.) (sq.in.)
1,17,196 <, 08 0. 69
<0
<0, 6,0 &, bo 4,30
9,44,
lou-1&, 14
18,21-23
495, 10, Zebd 4,50
18
26,9, 30 b¢00 4,50
81,50, 86
40,41,45
46,01
16,17 5,09 4.09
v, 0,00, D.31 9.0810.01
o9
(27,04, 54) 10.0 B.06
(28,00, 30) 10.0 9.3
‘40,66.00) lU.9 905
(44, 04,47)
(40,40) 19.4 &l.1

45,49 Ze49 3.06






Pooting Data

Allowable soil pressure 2000%/sqfte

Footing Juit Punch,
Press. Shear
1,17,10, 1oo0 B4
<0,
&,0,0,0, 1010 J9.0
10-12, 14
9, <4,&0
9,cl-cd
4,0,10, loOo 9Y.0
lo
lo,lo 17006 bo. 4
40,41 i760 115.0
&6,c9, 8V
40,40,01
o1, 60, 00
o, 01, ob %000 l4b.4
oY
(7,06,04) lo90 104,V
0505
106
(~8,00,00) L6UY lu4
Boe T
lé‘;oo
(40,00,00) 1740 106.0
(@<, 04,47)
0506
1Vo.9
(42~-40) 1408 109.0
BO«Y
4L, 49 1lyoo bbe4d
(if/Sq. it. )

(#/sq.1in.)

Diagonal
Tension
4.4

41,0

41,6

44,7
4546

47,0
47,9

VO &

(#/sa.in. )

Depth at cap
' Need

Req'd
12.6

13,5

16.2

lz.1

1z.4

201

16
16

ie6

16
16

1o

1o

18

1lb

&0

14

oo

LY
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