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AGRICULTURE ANy APPLIEL SCLENCE
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The structure coﬁsidered is & wirl's wvormitor), erec-
ted on the Michigan State College Campus in the spring &nd
summer of 1909 by the Alfred 4 Smith Construction Co. of
vetroit., The buildaing was designed by Melcomlson, Calaer,
ana Hammond Architects snd Engineers of uetroit, Michigsn,
t0 sccomodate sapproximetely fove hundrea girls.

The analysis was performe@ with the intent to gain an
insight into and & more thorough knowledge of the practical
asvects of structural engineering, end also to gein exper-
ience in the periormance of structural analysis.

The suthor wishes to scknowledge the help of Mr. C. L.
allen for his &ia &nd edvice in meking the enalysis, Mr.
Rulph Celder for his generosity in suppljing the structural
plens of the building, and Mr. verard of the firm of ielcol-
wson, Calder wnd nemmond for his welcome hints ana advice

pertaining precticusl structural engineering.
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Soeciticetions
Loads:i=
Lead loads:i-
Snow load (30-(45-20)1) 51b. /eq. ft.
Wind losd 20 1b./sc. ft. on the vertical plane
&8 recommended by the Detroit City builaing code.

Normal wina loaa _30£2X0,707 = 28 1b. / sq. ft.

1.5
Roof covering
uypsum tile 17 1b./sq/ 1t/
Asphelt felt PR n
Slste shingles 6" " "

Total Lead roof losd 58 1b./sq. fte

Live losas:i-
Taken from the Detroit Citj Coae for hotels &nd
dormitories
On upper floors 50 1b./sq. ft.
First floor and halls 80 1b./sg. ft.

Shower and toilet floors 100 1b./sq. ft.

welght of concrete 160 Ab./ ma. £t
lile and eypsum soundproofed wells 40 1b./sg. ft.

Purlins -
consiuereda as sxmpl) supported with uniform losza.

M= ﬂl where M is the maximum benaing moment
in the purlln, w is the load per foot, and 1 is the
length oif the purlin in feet. Compure the moment of

- inertia I ot the member taken from the tsbles with the

I required as computea irom the formula s=¥2 where






™

s is the unit working stress of steel tasken as 18000 1b.
per squere inch, il is the sbove moment, ¢ is the distance
in inches irom the neutral sxis to the outermost fiber, and
I is the moument of inertia about the neutrsl axis. Check
the shear. the allowable is 19,500 1b. per square inch.
Rafters:i-

Consiaered as having three point suspension with the
lozas concentratea at the purlins. Compere the L oi the
member with the I requirea &s with the purlins.

Columns i

Rooi: 4llowasble concentric losdings checkea, plus
benaing moment due to & possible horizontal thrust of the
wind, Allowsble vertic:l losdings were teken from Steel
Construction by American Institute of Steel Construction.

Reiniorced Concrete columns: Reiniorced with longit-
uaingl steel sha z"rouna ties at 12" spacing.

ullowablevb‘c equale 450 1b./s¢/ inch

n equal 15

Fs equuls 18,000 1b./sq. inch
Fire protection oi two inches 01 concrete covering all
steel is requirea.

H beam columns: Allowable losaings teken from Steel
Construction by a.l.c.C. Encesed in concrete to proviae
protection sgeinst fire.

Floor slabs:i-

Consiaered as slightly restrsined besms. Meguels mlh/lo.

Msin steel Fs equals 18,000 1b./sg. inch

Tempersture steel As equel .002Xbd where b is 12" &na

d ig the depth from the tov of the slasb to the center

of the main steel.






i)

s is the unit working stress of steel taken as 18000 1b.
per squere inch, il is the sbove moment, ¢ is the distance
in inches irom the neutral sxis to the outermost fiber, ana
I is the moment of inertis about the neutrsl axis. Check
the shear. the sllowable is 19,500 1lb. per square inch.
Raftersi-

Considerea as having thnree point suspension with the
losas concentratea at the purlins. Compsre the I oi the
member with the I requirea &s with the purlins.

Columns i~

Rooi: 4llowable concentric losdings cneckea, plus
bending moment due to &« possible horizontsl thrust of the
wind, Allowsble vertic:1 losdings were teken from Steel
Construction by Americen Institute of Steel Construction.

Reiniorceda Concrete columns: Reiniorced with longit-
uuinal steel sna z"rouna ties at 12" spacing.

allowable Fe equale 450 1b./sg/ inch

n equal 15

Fs equals 18,000 1b./sq. inch
Fire protection ot two inches o1 concrete covering all
steel is requirea.

H beam columns: Allowable losaings teken from cSteel
Construction by a.l.o.C. Encesea in concrete to proviae
protection sgeinst fire.

Floor slabs:i-

Conslaered as slightly restrsined besms. Meguels mlh/lo.

Main steel Fs equals 18,000 1b./sq. inch

Tempersture steel As equel .002Xbd where b is 12" and

d is the depth from the top of the sleb to the center

of the main steel.






solid slabs cont,
allowable shear in concrete equel .00ZFc equal 40 lb.

per square inch.
Bond equal 125 1lb. per sq. inch.
Fire protection
slabs 5" thick ----2"
slebs 3" thick ----13"
Terra cotts iloor slabs:i-
Figurea &s slightly restrsinea tee besms carrjing the
tloor load egual to thet from center line to center line

ot tees. Ilequal wlZ/10.

weight 62.5 1b./sq. inch
mein steel ks 18,0001b. /sq. inch.
iire protection % inches concrete
Shear allowable 40 1b./sq. ianch
bond 125 1b./sq, ihch

Floor beams i~
Built to sct integrally with the columns and wells.
M equal wl%/12
Mein steel Fs equsl 18,000 1b./sq. inch
Fire protection 3" on bottom of beeam
Shesr allowszble 40 1b./sq. inch
Bona 126 1lb./sq. inch
Footings:-
Allowable earth pressure
Intecior footings 4,0001b. /sq, inch
Exterior footings 3,5001b. /sq. inch

Fs equal 18,0001b./sq. inch  steel both wa;s






Footings cont.
Shear in concrete 40 1b./sq. inch
Bond 125 1b./sq. inch
Punching shesr wes not designed for
weneral Notes:-
All columns to have two anchors 7/842'-0" unless
otherwise notea.
Horizontal bars shall lap 40 diameters ot splices anc
lappea tor splice.
Proviae &~-5/8"rouna bars over all openings in con-
crete walls unless otherwise noted.
Sag roas tor purlins to be 5/8" rouna.
viggonsl bracing to be 7/8"rouna roas unless otherwise
notea.
Purlins in general to be frsmed ilush on top with sup-
porting besams.
Provide bearing plstes uncer all waell beering beams.
4Allow 100 1b./sq. inch on masonry wells. Anchor with
2--44%X3L clips.
A1l columns resting on the third floor to have 2--
4"roundXl'--8" long sanchor bolts unless otherwise

celled for.






Roof Purlins
It is quite eviaent thut the purlins are entirely
ample to take the loads applied upon them. The tabulatea
results seem to indicate that lighter sections could have
been used in some cases, however, investigstion of suitable
stanaara listed in the steel handbooks has indicated that
the most economicel sections have been used. Purlin number
8 might possibly have been made of an 8" CBJ--101b., but
in considersation o1 the slight acuea cost oi this member
it wes eviaently thought better tobe of the safe siue in

this type of structure where msny perscns will be nouseas

Purlin Table

Ko, Size Iproviaea Lneedea Lemarks

1. 6"CBJ-8.5F 14.8 14.7 lightest stsn@arda L sec-
2., 8"CBJ-10# 20.8 24.8 tion available jyet ample
Y. 10"CBJ-11.5s 51.9 4.9 "

4, 12"CbBJ-1l4z 88.2 62.6 2

5. 6"Ch.-8.21 1&.% 7.5 %

6. 10"CBL~1567% 81.8 67.2 .

7. 10"CBL-177% 81.8 67.2 2

8. 8"WF_-17% 56.4 26.6 might use 8"CBJ--10#

Sample Computations:-
Purlin no. 1  6"CBJ--8.5 lb. 4--2.50 sq. inches
1--14.8 s--5" as from A.I.5.C. handbook.
Listence between rufters  13'--8"

Listance oetween purlins 5'--4"






Roof purlins cont,

Lood--_B842.2  1us 8.5 = 279.5 1b./ ft.

I = Mo - 279.5410 72X1235-

s 8xis,000 - l4.72
Sheer :-
Web ares~ 645/16 or 1&1/8 sq. inches

e 15.7X279,5416 _
vie 12 74879.5416 = 1 ,7001b. /sq. inch

Refters

It is evident that the rafters have been selectea sO
as to be of the lightest weight possible gna still be on
the siae oi sefety. Rafter FNo. 6 has an I of 66.9 suppléed
where en I of 68.8 is indicated as being required. How-
ever, this member is anchorea eight inches into the well
and the wall ma; be considerea as resisting the saaed
bending., Rafter No. 4 might have beenmade of a 26 1b. 12"
WP beam, but due to the difficulty of theoretically analy-
zing the resctions in this rsfter, a 30 1b.--14" WF beam,

which is only five pounds hesvier hss been used.






No.

1.
2

4.
o,
6.

Size Mex. Wom,
ft. 1b.
12"WF-257 31200
10"CBJ11.5% 12400
10"WF-21F 25000
14"WF-307 32000
12"CBJ 1l4# 18700
10"Ch-15.5#18340

Refter Teble

I had

183.4
51.9
106.3
289.6
88.2
66.9

Ineed

142
46,5
96.0

170.0
69.0
68.8

Remarks

compregssion&shear ok

124

wall takes some bena.,






Rafter Sample Computations

R-1 12" WF-251b. A--7.39 sq. in. I--18%.4

055 2030
\d’e 2070 2070

\#0 2/6. 2165

‘1A° 2000 E 2000

550 1800 \( 1800
\

"90 1530 1530
A}
-/
555 680 R 680
16-0"
390"

Meximum Moment= 31,200 ft. 1b.

I :______biézggglue - 142 Have I of 182.4
.

Lirect compression L/r is 65

Alowsble compression equels 14,950 1b./sq. inch

8 < Hﬁ% = 2,5001b./sg. inch
shear = 8,100 - = 4,2001b. /sq. in. [
. 3






Columns Supporting the Roof

The mein roof columns consist of H sections, framed to
plates bolted onto the columns extending from the columns
sapporting the third floor. The exterior roof columns con-
sist of the third floor columns extended up sixteen inches
ebove the thira floor line to which the rafters are freamea.
vormer columns are built up of 2-4X3Xz" sngles back to
backe 4ll of the columns are fully aﬁple to resist the
stresces &spplied, however those supporting the fin plat-
form ana the stacks have been enlarged in the interest o

safety.

Computation:
_ Column No, 92 6" H-15.5 1b./ft. I equal 0.1
Unsopported height 9 feet
Allowsble vertical losda from Steel Construction by
AdI+S5.Cs is 65,000 pounds

Load present:

Roof 9,500
Column weight 300
Total 10,000 pounds

Possible moment due to horizontal thruet of the wind
equels 15,500 ft. pounds
I - 12,50041245 -

18, 00 29.8

I provided equsals 30,1






H Beam Columns cupporting the Roof

No., =oize Vert. comp. 4llowsble Max. I Allowable
ponnas pounus
6 646=-10.57 2,900 74,000 1l.%8 20.1
7. L i " L 1
92. " 14,400 65,000 28.% i
Yoo i i . " =
97. = L & i o
98, " ¥ . % .
100. » " B o &
100. " # e = o
07, " i n 2 "
108. L L L " &
94, 6X6-20i  £0,400 82,000 LT
96. b b o
104. " p "
106. o : ks
8ze 646-15.57 17,000 65,000 27.0 <0.1
By, % 2 " L] »
90. » & L ki L
91, L b b b .
87. g 17,100 65,000  ==-== -== ~danaas
88. " " -
89, % " -
§07g6. " “ o
85. . B 5

84. " u n







H Beam Columnns bSupporting the Koot

No. Size Vert. compr. Allowable Max. I  allowable
pouhas . pounas

8o. 6X£6=15.5F 17,100 65,000  =mememmmmo=-acosaa-

8. " " n

81, " " "

80. " " "

79 " " "

78. » " )

T4, " " "

794 " " "

100. " " nu

101. " " "

1l. B8a4abéz=«4r 16,000 75,000 26.6 46,0

le. " " " " "

zl. " " ! " "

4. " " n " "

00, . " " " "

4. " u " n "

ububle sngle Columns Supporting wormer Roof
KNo. Size Vert. compr. allowable Max.I1 Allowable
18. 4X3%z 6,600F 50, 2007 2.2 2.8
Columns No. 19, 26, 27, &0, ol, 36, 37, 40, ana 41 are

similar to column To. 18 in sll respects,






Reiniorcea Concrete Columns

The minimum size reinforcea concrete column sllowea by
the Joint Committee, 12"X12" with 4-5/8" round bers long-
ituainal steel and " round ties at 12" spacing has been
used Wherever possible. The outer columns have also been
aesignea to resist the moment set up by the actiop of the
wina on the walls. .Wherever it was necessary, the columns
were increused in size to allow for gdaued loed. Columns.
No. 8, 17, 1y, &6, ol, ©6, 21, 24, 2%, o4, ana 41 supporting
the first floor are slightly overstressea, having an ke of
500 1lb. per square inch, but the wall mey be consiaerea as
tuking pecrt o ihe load, ana also ii the concrete is con-
siaereu us £,5001b. concrete the allowed kc is 560 lb. per
square inch, so the columns mentioned are eviauently satis-
tauctory. Columns No. 28 sna 29 are stressea to 0z0 lb. per
square inch, however they also are exterior coluans with
the busenent wells taking part oi the losa.

Column No. 47 was made & 12"457" column rsther than
10 muke two aujucent 12"X12" columns with tble masoury
between them. This was done in the interests of more sim~
plifiea construction zna economy of comstruction.

Many of the columns seem to be overdesigned. Perhaps
there is & reason ior aoing this which this investigation
has not brought to light or which is bejona, due to s lsck
01 acluul experience in aesign, the comorehension oi the

author.







Third floor:

No.

92.
95,
94.
v5.
96.
97.
98.

100.

101.

10z.

100.

104,

105.

106.

107.

108,

77,
69.
99.
70.

5.
o4.

4o
to.

S.

Reintorced Concrete Columns

Size " Main
Steel
12x12
! "
" "
n n
" "
" "
" "
" "
" n
n "
n "
n n
" n
" L{]
" n
" "
" "
" "
" 4-7/8"rd.
" "
" 4-5/8"rd.
" "
" "
" "
" “

Ties

4-5/8"rd. I"&1e"

n

"

nn

n

”"n

"

tn

"

Maximum
load

33,600

"
"

"

Fe

210

n

"

mnrn

Allowable

450

nwn

450

450

L]

450

1o
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Réinforced Columns

Thire 1loor

No. Size " lsin lies Maximum Fe  allowea
Steel loaa
42, 12412 4-5/8"ra. g"el2" %1,000 191 450
6. " " " " " u
41, " L L L L U

15 " L " L » i
40, " " b n il "

9. L u. 1 s i "
16. e o ty L " B
ld. n n " " " "
27, n " “ " " "
19. " " " " " "
26. N g Y B L i
ol. L " i " n "
36. g N o n L Ll
50. ) " " o L u
o7, " " u " n n
29, u " i n n "
8. " " ) " " wu

| o u " 58,250 460 450
i7. " " " o “ "
ze. " " L n " "
29, L - " . & o
11. n " n £2,100 166 450
14, " " " X a "
21, n " L o 5 »
24, " " b 1 o Ly
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Reinforced Concrete Columns

Lhira floor:

NO.

08,
4.
21.

2o,

Size Main
in. gteel

12412 4-5/8"ra.
" N

2&"std. pipe

n" "

Second floor:

78.
79,
80.
81.
8o
87,
&a.
89.
8.
8o,
90.
91.

29,

12X12 4-2"ra.

" n
n "
" "
" "
w "
" "

" "
n "
" n
" "
" "
" "

Ties liaximum Fe Allowea
losa #/sq.in.
3$'ra€l2" 22,100 196 450
n " " n

10,000# Allowed 45,1007

n " n

$"e1e2" 65,000 875 450
" n " "
" " " e
" " " "
" " " "
u n " w
d 69,000 990 450
" " " "
2 i " "
5 55,600 985 450
a s " n
" L] L e
" " " S
£ " . "

. v . "
" = it "
. . " "






le

Reinforced Concrete Columns

No. Size " Mein Ties Maximum Fe Allowea
Steel 1losd # 1b./sq. in.

16. 12412 4-28ra. $"412" 55,500 335 450

10. " 4-5/8"ra. " 37.300 230 450
15. » g - iy = i
20, - i “ 3 " ¥
25. g i i 4 s "
o2, " b o o i "
5. i " i i o e

8. " 4-1l'ra. " 80,000 424 450
17. . " " i i &
21, " i i % ! ;
24. 3 o g a o "
o8, A 2 " ® i &
o4, L iy " " 5 2
28, " " B e " "
59, n " " ” i g

18, 12X1z 4-5/8"rd. " 55,500 o44 450
gn. " s " i ) i
58, " " i b g i

44, " n " 25,200 206 450
45, n " " . ! !
46. i " : il i i
4. " " ? " ! i
51. - B % : i ’
52, " . 8 " i )

" 45,000 97 400

47, 12497 6-g"ra.

4i. ob"stu pipe 10aa=-18,600 sllowed 405100
" n "
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Reiniorcea Concrete Columns

kirst floor

No. Size " iain Iies lgximum ke alloweu
Steel losad # 1lb./sq. inch

1. 1ledlz 4-5/8"ra. gBrac¢le™ 55,700 220 450

ke &lasZg 4-1"sq. T 106,000 202 L2

O. &lazb i » 125,000 00 "

' L4 g L A Y L

6. <l420 4=7/8"ra. L 91,500 20z 450

6e lidlz «=1"ru. 9 8v, 700 440 450

7. " " il v L L

g, " " " " " B
l6. & i " i ! B
18. " L " ¥ b i
27. b " " r ks n
ZYe o i L N = ¥
o0, " " " " g u
D4, L ¥ v ¥ 2 ”
40, L L L % " "
08, n n o . i =

8 " 4-11/8"sq. " 107,000 500 450
., i s i ) .
19, v " " " ! !
%, " " " B | !
o1, " " i i i !
06, " " = ! " !
. v " ! ) i )
24, v “ ? . § '






Reinforcea Concrete Coluans

rirst iloor

No.

OO
b,
4l.
10.
15.
12.
lo.
44.
40.
46.

11.

41,

40.
47.
48.
49.
50,

size " lMain
Steel

12412 4-9/8"ra.
n "

n "

12412 4=5/8"ra.

n "
n n

12416 4-£"ra.

" n

" 8=1"ra.

" "

" 4=9/8"sq.
14414 4-1"sq.
LeXE2 4-9/8"sq.
12X57 6-2"rd.

12X1z 4-7/8"rd.

Lies Maximum re alloweu
loed i 1b./sq. inch
3"ra.el2" 107,000 500 450
’ " " " n
" " " "
n 58, 200 260 450
" " " M
" n " "
" " " N
" " n "
" N " "
" 64,500 005 L)
" " 350 L
& " " "
i ,, " "
n 120,000 520 450
. 5 » u
" 71,000 230 450
u 99,500 395 450
n 163,000 292 450
n 75,000 155 450
" 70,000 400 450
n 49,300 204 450
"

n

18






Forst iloor cont,

No.  Size " ilfé:l Ties leximun ¥e allowea
losa 7 lb./sg. in.

51, 12412  4-5/8"rd $"rd.c12" 49,200 204 450
55, " % o a " "
56. " " n " " "
57. l n " n " "
28, N " " " " "
o9, " a n n " n
60, u " " " " "
52, J 4-7/8"ra. L 50,400 200 450
bo. Eealr «~9/8"sq. B 159,000 290 450
6l. lbeale 8-1"ra. 2 121,000 b4 450
6%, " n M " u ..
65, 14414 4-1"sg. X 108,500 450 450
66, " i i » & i
67, " L4 L o " °
6o, " " i ¥ " L
64, " " " i it i
68, " " " " % B
69, 12X18 661"sq. " 146, 200 485 450
70 12112 4-5/8"rd. t 49,800 804 450
71. 18418 8-1"sq. L 160,000 372 450
75, u u n " g =
4. " " o . " "
76, n n 4 b i :
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First floor columns cont. i

No. Size " Main Ties Maximum Fe Allowed
Steel load # 1b./sq. inch

72, 12X12  4-5/8"rd. $"ra.€l2" 40,000 250 450
75. " n " " n n
77, 12414 6-1" sq. 1 122,650 472 450
78. 12X16 4-9/8"sq. i 101,500 470 450
82. 1212 " " " " "
80. n n " " " "
90. w " " " n "
31 o n " " n " P
84. " " " " n n
85. nw " " " " "
79, ® 4-1"sq. " 99,000 446 450
80, " % " " " "
81. n " L " L L

) "
86, " " & B i
87. " " n " " "
$8. n " " " " L
89. " " n " " e

%%, ob"sta. pipe losd is 23,0001b. Allowea 45,1001b.

2 1 " " "
25, n " " v






H Sectdon Columns supporting the Secona kloor

For erchitecturel purposes, many of the columns supp-
orting the third ilocr have been oifget from the unéer wol-
uan and svpportea or steel beums which zlso serve as floor
begms for the seconc floor. These offset columns set up b
eccentricit, wnose moment is more economically resisted by
the use 0i & steel H beam column to support the floor beam
which in turn supports the uwiper column. It is also casier
10 d{rusie w steel floor beam to the H section column than to
a concrete coiumn. It is ulso poisible to suve some on tne
totul heiziut of the structure in this munner, wha therei.re
w gFesl seving 1o asae.

Louaings were checxzed with those listea wcs being ailOu-
able b, tie asil...U. Bunabouk, Steel Construction. ample
oturing pletes hwve been proviceu ior the columns to rest On.

Phe steel bewms ure ehcuseu in coancrete for fire
protection,

Columne No. &2 ane £5 of &5" stundura pipe, concreie
filiea, =re sstistactory to resist the losus mpoplied wne wre

economicel,







H Sectdon Columns Supporting the Secona kloor

For erchitecturel purposes, many of the columns supp-
orting the third ifloor huve been offset from the unéer «ol-
unn ahd suvpportec om steel beums which zlso serve as floor
beans for the secconc floor. These offset columns set up an
eccentricit, wnose moment is more economically resisted by
the use 6i & steel H beam column tc support the floor beam
which in turn supports the urrer column. It is also easler
to irumie w steel ilvor beum to the H section column tnan to
& concrete column. It is also possible to ssve sume on tne
totul heigut of the structure in this mabner, wha tuerel . re
4 gresal seving is msae.

Louoings were checzed with those listea cs being allOi-
able b, tie a.Ll...U. Bunebook, sSteel Construetion. amgle
otaring plctes nuwve been provicea 10r the columns to rest on.

The steel bewme ure encusea in concrete for fire
protection.

Coiumne No. %2 aha £0 of 25" stanaara pipe, conereie
fillea, sre sutistactory to resist the losus aopliea ana are

economiceal.






Steel Columns supporting the

secona kloor

No. Kind Plate Load Allowed Bearing on
lbs. plate
’ e 1b./sq.in.

6l. 8H-21F 15416X16 64,000 132,000 212
65. M " n " "
65, " 15£14X14 64,600 2 278
54. " " n L "
65. n " " " "
66. " " " " "
7. m n " " "
68. v n n " n
71. 8H-48r 2418X18 95,000 217,000 290
76, .. " " "
To. 8h-407 it 83,500 180,000 262
74. " " " " "

1. 1Loab4o/8 24848 11,500 14,900 177
2. n " n " "

b. leh-657 &424X16 110,000 210,000 290
4‘. L n " n "

5- " " " " L
11, 8"H-51ly 14£12X12 45,500 187,000 300
lz, n b " " "
lb. n ” n " n
14. " n " L L
42, 12H-657 2£16X16 76,530 10,000 300
4. " 220420 180,000 510,000 s
64, m " 4 " i
65, " n " L "






Footings
The allowable esrth pressure ior outer iootings is
<,500 1b. per squsre foot. Footings Fo. lz, 1o, 49, abta
52 have and %p of &,8001b./scuare foot, but some of this
load can be considered as being tuken by the wall. The
realnoer o1 the footings are entirely adeguate to cure
for tne lowas appliea uror them., 411 ifootings +sere checkea
1o¢ snear, 10r the urea of steel, -na ior bond in the steel

au were iounu te be verjy sctisfauctory. IThe footlings asere

™
o

1irst cunecseu tur esrth prescire. Funchbife shear limitetions

wre not recuirea in the speciiicetlons, however, tue sutnor
sheckeu 10r tnis item <na Iound that spproximately huli of
tone Iuvlings were zueguslbeiy talck to come within the lim-~

it.tions set up by tuis specilicetion.

Gomputation
Footing 5 6'-0"a6'-0"al7" lo-4"sq. bars
114000%
; Al
C ]
| 620" f
v
A
. N

1:0

—
s:07)

|, 26"
b







wross earth pressure

Ep < 111,000plus $6X17/124150 _
26 I 5,5001b./sq. foot

Net eurth pressure
Ep= 111,000 .
P S22 T 5,1001b. /sq. foot
Sheur
v =(96-14.7)%,100
T axaids = 29.4 1lb./sq. inch
8
area 0t steel

TEC o
s (222 (1plusEi5°4.6145,100412 _

15, 060K14%7/8 2.78 sq. inchus

Bona
2,100%(36=1)

W S ZX15414K7/8

Punching shesar

85 1b. per sq. inch

@ T(6-1)X5,100 = 18,8 inches

441c4le
Lo. oize cteel wrossEp Shear As Bona
bars w/sg.' i#/sq." Dhave need o/sq."
% 8'=6"A17'-0" 46-%"sq.1,160 8.0 15 12.1 87
PR " " u " " u "
4, 8'48'agl" 18-3"sq. &,40 2044 4.5 Z.8 99

5. 6'46'Al7"  lo-5"sq. 0,900 9.4

"

1. " "

14, " " " n B g 2
18. " n n u " s o
21, " ' " " " = S
29, " " o .d b R =
$0. " " o . = R
o7, v " L " 5 S






Footings cont.

No. ®ize Steel wross Ep Sheur 4s  Boac
vars #/sq.in. #/8q." lLave ncid F/ig.lii.

40. 6'AC'XAT"  13-%"sq. 3,300 29.4 %.25 2.8 85

65. " " " " « n o om
64. " " " " " noow
65. " " " " wooom o
66, " " " " " nooom
66. " " " " " " om
7. " " " n " woom
84. s ) " i " L
85, " " ) : » L

6.6'=4"46'-4"X18" 14-$sq 2,920  86.6 5.5 2.7 72

7' n n n " n n "

5 et .. " . : 5 %
16. n " " " " " n
19. n " " " " "o
e = ‘ . e
= . X . . 5 e o
364 " L " 5 LA
41, W " " " " 8
s . . g . . i

8. 7'X7'X19" 16-%"sq. 2,700 28,0 4.0 3.64 66
17. n " " " " " "
39. L " " " " " "
10.4'-§"x4'-4"X14" 16-3/8rd 32,700 12.2 1.76 1.39 60
15 " " " " " n "
" " w oo

44, " " 0
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Footings cont. i~

NOo Size Steel GrossEp Shear As Bond
bars #/sq."™ #/sq."™ have need

12, 3'-8"X38-8"X12 18%"rd. 3,800 16 0.9 0.9 46

15. " " " " n o 3
49. L n " n " n n “'
b @ i 2 i S - ;
20, 5'X6'X15" 19-3/8"rd. 2,600 19 2,09 1.27 67 h
25. n " n n " " " i
52, " " " " " Q"

35. M " " M N —_— i
52, " " " " w noom )
21.6'-8"X6'-8"X19" 16-4"sq. 3,200 32 3,75 1.85 85 f
24, " n " " " n " f
P " "o S |
27, . " " . S
42, n B n " " —_— |
69. " " : k o |
. " o " " g, g S

22, 3'Xs'x12"  12-3"rd. 5,620 O 0.60 0.41 105

25, - " = " " " n

55, " " T " pe e

56. " " " o woaw ot

57, " - " " O

58. " " T " S

43,8'-8"X8'-8"Xp2" 20-4"sq 2,600 23.2 5.0 5.24 66
i = ’ " "

58, -






Footings cont. :-

No. Size Steel GrossEp Shear As Bond
bers #/sq.' #/sq." have need

38,5'=8"45'-8"X17" 21-3/8rd 3,660 24.4 2.31 2.21 89

. . " a . we "
di - ~ " g T “
79. n n " " " " n
80, n n " " " n "
81. ;1 L " " " " "
82, " N " b N o i
- £ : s = . n "
90, " u " . e . M
91, " " " " IS SR "
87. " " . " S %
88. " " " o A ¥
89, " 4 v 4 S

45.4'-8"X4"'-8"X15" 17-3/8"rd. 2,860 16,0 1.88 1.14 72
46, " " " " o om "

51. " n . " e AR 5

54.8'=4"48'-4"K2l" 18-3"sq. 2,540 11.0 4.5 2.56 73

. " " ' S
59514 K5 4" 12" 16-5"rd. 5,760 26.0 0.70 0,53 108
604 " « " " A :
"2, " " " " A "
75. " " s " S i
61, 7'A7'419" 16-4"sq. 5,120 880 4:00/ 250, 18
68, n " b b " & .
6.7 n " L i ¢ . i






28

Footings cont, i-

No. Size Steel GrossEp Shear Asg Bond
bars #/sq.' #/sq." have need
75.7'-8"K7'-8"481" 17-3"sq 3,000 24 4,25 3.27 718
74' 7" " L n ”n -"" n
86.5'-4"X5"'=4"X16" 20-5/8ra 3,700 26 2.2 2,12 94

Floor Slabs

The solid slabs were assumed to be twelve inch wiae
rectangular beems., They were checked for main steel aresa,
bond, shear, and temperature steel area. In checking for
steel srea, the sctusl resisting moment was compared with
bending moment bn the slab. The solid slab floors were
foung to be entirely adeguate.

The terra-cotta slabs are of 6&2 construction with
five ineh joists at seventeen inch on centers. The area of
steel necessary was checked by comparing allowable and
needed bending moments. The steel was checked for bond &and
the joists were considered as tee beams and were then checkead
for shear, These slabs were found to be entirely sdequate
ana in most instances closely designed

The steel tile slabs are of 6&2 construction with five
five inches on centers. They

by eight inch joists at twenty-

were cjecked in & manner similar to that used with the terra

cotts slubs. They were all found to be adequate to resist

the loads to be spplied upon thedm.

\
|






Floor Slabs

Terra Cotta

Noe Maximum Moment '&

proveded needed

302. 2,200 1,940
303, 2,200 2,180
504, 2,670 2,650
306, 2,840 2,650
306, 4,200 4,100
201, 2,700 2,680
203,  4.200 3,600
204, 1 4,120
206, 2,200 2,180
*207., 2,750 2,700
£08. 1,740 1,680
210, 2,200 2,150
*21l, 1,580 1,280
*glz., 2,760 2,300
“213., 2,200 1,650
214, 1,740 1,250
*216, 2,750 1,650
*zlé. 2,200 1,250
218, 1,230 320

* 444 construction.

Shear
f/sq.

gl.1
£2.0
8549
83.9
2l.4
39.4
9.2
42.0
37.0
36.5
ol.1
5.0
0.0
4.0
9.0
2.0
21.0
55,0

20.0

Bond
#/sq. "

5645
57.3
49.5
49.5
109.0
72.0
57.0
61.0
57.3
T4.2
6245
60.0
44.0
68.2
57.0
58.0
75.0
78.0

49.0

29







Floor slabs

Steel tile slabs:

S0lid slabs:

No., ©Size Msximum Moment 'i
allowed Have

50l, 5" 7.100 5,570
507. 3" 4,500 2,120

{ 202, 5" 670 515

f 206, 7" 2,700 1,160

! 209, 4" 560 220

; 217, 4" 560 182

: 222, 4" 560 409

1 Sample computation:

No. Maximum Moment '#  Shear
Proviaed Need #/sq."

219, “ETT00" 5,400 38.0
3,540

220, 1,576 1,500 39.0

221, 4,800 4,640 36.0

' temperature steel 3/8"rd. @ 18" centers

} woad .

| uhve 754 /sq. '

{
vead 62¢ 577 /sq. "
Total  137.5%/sq."

Mex, M = 157.5X5X5£1% .
10X12

Max, Lioment allowable

M= »17418,000X3X7 .
12X8

hlIlIIIIIllllIII----::;_________;

z 430'%

< 670 ft. pounds

76.0 ii

Bond [ 3
?f/Sq_-" t

55.0 1
80.0

Bond
#/sq. "

77.0
85.0
77.0
57.0

110.0
110.0

124.0

So0lid slab S 2028 5" thick with 3/8"rd.¢8" centers anhd |

48 T 0,17sqe. inches
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Computaions cont.

Bond = 137,5X2.5i848 =
TEAi.i6aTis - o T4r/sa.”

Shear = 137.5X2,5X8 _
=Exiis - = 10.9i/sq."

Temperature steel
48 T ,00241248 = ,072

Heve 11412 _
18 - .07

Terre cotta slab?

5201 6&2 5"joistel7"0.C. Moin steel 1-3"rd BuC und 1-5/8"ra.

Losd :
Live 50.0#/sq. "
LUesd 62,57 /sq. "
T 5% /sq. "
otal 112,57 /sq 11zigx;7 * 1607/sq.' on joist

Maximum Moment

Heve = 160X13X18X13X12 _
=10 - 2,700 "# {

illowea = +BITKIB.00048 -, 1oon,

S = 160X6.548.
Shear = oo 2250 59,44 /sq. "

L
i
|

Sona = 1604658 g
Ti4ab. 05 © T8i/s0
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Floor, Beams

The concrete floor beams are either rectangular of tee 3
beams, the tees being full, left, or right sided tees as in-
aiceted in the beam list included with the struetural plans. .
These beams were checked for ares of stteel, stirrup spacing
ana for bona on the steel. The beans are apparently all
entirely saequate, however, this author casnnot comprehend
the reason for aesigning so many aifferent beams, which vary
only slightly as to size, amount of stecl, and placing of
steei. Some of the stirrup spacing varistions are also
beyond the understanaing of the suthor.

The steel beam floor beams used to support t.he second

floor were used because of the desitability of proviaing a
clear span over the dining hall and the elimination of all
columns in the center of this hell. They were also used

where for architectural reasons the columns supporting the

third floor were placea eccentricslly with those columns

airectly below them supporting the second floor. This ecc-
entric plecing of the columns sets up & large moment which
is better resisted by the use of & steel I beam, These

beams were checked by comparing the I provikded from the steel
handbook with that necesssry to resist the bending moment,
They are all entirely adequate to resist the moments ana

Shears appliede







size Tee
O

12415
12420

12X24
12X20
"

12X16
12426
12X20
12418

8416
12412
12420
1zai8
12420
12410

8418

23
19
14

19

Table of Floor Beams

Main steel
straight bent

5-5/8rd 1-%ra
2-1"sq 1-1fa
g-1"ra "

2-2"ra 1-8rd

4s sq"
have need

1.36 1.34
2.78 1.18
2,55 1.75

1.85 0.71

2~5/8ra 2-5/8rao.9z 0.85

g=1"ra 1l-1rd

2,06 1.%6

--2-3/8ra 1l-#rd 0.42 0.21

--1-5/8rd 1-2"ra 1.19 1.06

18
16
19
16
21
16
19
18

1-2ra

2-7/8ra 1-7/8ral.8 1.37

g~3ra 1-7/8rd

1-1"rd 1-1"sq
1-1"sq
2-7/8rdl-7/8rd

1-1"rd 1-7/8rd
1-1"sq
2-7/8ra 1-frd
2-1"sq 1-1"sq
1-7/8ral-1"rd
1-1"rd
2-7/8ra 1-1"rd
1-5/8ra 1-3"rd
1-3"ra i
2-f"ra 1-#"rd
2=7/6ra 1-3"rd
2-1"rd 1-1"sq
1-7/8ral-7/8rd
1-1"rd
2-5/8ra l-"ra
L 1-5/8rd

1-5/88a1-2"rd
1-2"rd

1.48 1.8
2,78 2.42
1.80 1.22
1.38 0.76
1.64 0.71
3,00 2.00
2,98 1.99
1.98 1.40
1.19 0.69
0.59 0.43
1.64 1.18
2.57 1.90
1.98 1.60
0.81 0.35
0.92 0.48
1.19 0.65

Bong Stirrups
#/sq"

87 o/8"rdes"
63 LI A
112 "oee"
80 LI L
125 v "
8% "oeg"
80  =--=---
114 3/8"eT"
100 t
103 ¥
126 ¥
125 X
128 n

83 L
110 3/8"¢8"
128 w gy
112.56 "

63 L

92

93 /8"ag"
0T * @~

85 " @9"

64 -m==---

70 ~ee==--s

80 3/8"e8"

3%







bize Tee
W

12418
12420

12414
12420
1248

12416

12424
12X20
"

12X16
12426
12X20
12418

8416
12412
12520
liacd
12420
1210

8418

25

19

Table of Floor Beams

lain steel
straight bent

As 8q"
have need

3-5/8rd 1-gra 1.36 1.34

2-1"sq 1-1fd
2-1"rd t

2-3"ra  1-%¢ra

2.78 1.18
2,35 1.75

1.05 0.71

2-5/8ra 2-5/8rao.92 0.85

2=1"ra 1l-1ra

2,96 1.%6

--2-3/8rd 1-#ra 0.42 0.21

--1-5/8rd 1-2"rd
1-3ra
18 2-7/8ra 1-7/8ral.8 1,37

16
19
1le
21
16
19
18
18
1%
14
18
16

2-2rd 1-7/8rd

1-1"ra 1-1"sq
1-1"s
2-7/8rd1-7/8rd
1-1"rd 1-7/8ra
1-1"eq
2-7/8rd 1-2rd
2-1"sqg 1-1"sq
1-7/8rdl-1"rd
1-1"rd
2-7/8rda 1-1"rd
1-5/8ra 1-3"ra
1-3"ra
2-%"rd 1-2"ra
2-7/8ra 1-3"rd
2-1"rd 1-1"sq
1-7/8ral-17/8ra
1-1"ra
2-5/8ra 1l-%"ra
L 1-5/8rd

1-5/85a1~2"rd
1-2"ra

1.19 1.06

1.48 1.28
2,78 2.42
1.80 1.22
1.38 0.76
1.64 0.71
3.00 2.00
2.58 1.99
1.98 1.40
1.19 0.69
0.59 0.43
1.64 1.18
2.57 1.20
1.98 1.60
0.81 0.35
0.92 0.48
1.19 0.65

3%

Bond Stirrups
#/sq"
87 3/8"rdes"
6% L
118 "oee"
80 LA™, L
125 " ee"
83 LA L
80
114 3/8"1"
100 n
10% n
126 "
125 n
128 L
83 4
110 3/8"¢8" !
128 L Al
2.6 * |
63 "
g2 LS | Nl
9%  3/8"ag"
won  xoape
8 " @9"
64 ~==-e-e-
(I
80 5/8"e8"
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rlloor beams cont.:

No. oize 1lee Main steel As sg." Bond Stirrups
L " straight bent have need i /sq."

526, 8415 20 1-7/8"rd 1=1"rd  2.17 1.04 69 5/8"rded"
1-1"rd

527, 1218 21 " d " 1,31 90 ner®

328. " 18 2-7/8"ra 1-7/8"rd 1.80 0.79 86 4

529, 86818 21 1-5/8"rd 1=3"rda 1.19 0.45 76 ®
1-3"ra

500, 12X55.,5™ 2-1"rd 1-1"2d 2.26 0.78 43 3/8"rde9"
331, 8X18 21 2-3"rd 1-2"rd 1.3%3 0.58 783 " &7
352, m .. 2-3"r@ 1-#"rda 0.59 0.22 67 " 8"
554, 1214 17 2-2"rd  1-2"ra 1.3% 1.18 125 " @6"
356. 8X18 21 1-5/8"rd 1-3"ra 1.19 0.93 104 " &7"

1-3"ra
536, " 1g  * " " " " " C6.B"
227, " 21 1-"rd 1-5/8"ra 0.80 0.69 11 " &8"
1-5/8"ra
68, " -- 2=5/8"rd s 00.92 0.84 81 " e7"
540, 8428 -- 2-#"rd 1-%4"rd 0.59 0.09 20 -=--=-
242, 8426 == " " " " # mdewe

348, 12416 21 2-7/8"rda 1-1"ra 1,98 1.05 122 3/8"e5"
544, 6416 -- 2-4"rda 1-F"ra 0.59 0.15 7y —-em---
201, 12414 16 2-2"rd 2-3"sq 1l.38 1.20 120 5/8"rde6"
202, 12412 19 o ¥ " 1.40 126 " @5"
205, n 14 g-4"sq 2-3"rd 0.89 0.54 130 " e7"
204, 8118 10 2-#"ra  1-§"ra 1.2% 0.59 51 =e=mmT
205, 12x16 21 2-1"rda  2-7/8"rd 2.78 2.79 124 3/8"raed"
206. 12410 18 2-%"sq 2-3"sq 1.00 0.29 50 ===-=--
207 12416 16 2-3"ra  2-5/8"rd 1.49 1430 -  763b =-cs==T
208, 12X20 21 2-1"ra  2-7/8"rd 2.97 1.17 57 3/8"rags"
209. 12x14 18 2-$"rda  2-5/8"rd 1.49 1,10 101 L

, "1 aGE"
210. 12412 16 £-5/8"rd 2-3"sq. 1.11 0.86 70 3/8"rd&
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rlloor beams cont,:
No. w»ize ITee Main steel As sq." Bona Stirrups
L} " straight bent have need  i#/sq."
526, B8X15 20 i:z{g;rd 1-1"ré 2,17 1.04 69 5/8"rdeb"
327, l2X18 21 " t " 1,31 90 A
328, " 18 2-7/8"ra 1-7/8"rd 1.80 0.79 86 Ll
329, 6218 21 1-5487:& 1=2"ra  1.19 0445 76 L
200, 12X55.5" é:fﬂig 1-1"2d 2.6 0.78 43 3/8"rde9"
351, 8X18 21 2-3"ra 1-%"rd 1,33 0.58 73 " @1"
532, " -- 2-3"rd 1-%"rd 0,59 0.z2 67 " 8"
558, 12X14 17 2-$"rd 1-2"ra 1,33 1.18 125 " @8"
355. 8X18 21 %:éégsra 1-2"r¢  1.19 0.93 104 " &7"
386, " 12 " b i i n " C6.5"
B, * .31 i:g;ggru 1-5/8"ra 0.80 0.69 113 " 8"
558, " -- 2-5/8"rd s 00.92 0.84 81 " 7"
540, 8428 -- g-#"rd 1-3"ra 0.59 0.09 20 ===-="c
543, 8426 -= " " " s g} sesses
545, 12416 21 2-7/8"rd 1-1"ra 1,98 1.05 122 3/8"e5"
544, 6416 -- 2-3"rda  1-3"rd 0.59 0.15 79 =-m-===
£01. 12414 16 2-2"ré 2-#"sq 1.%8 1.20 120 5/8"rde6"
202, 12412 19 b " " 1.40 126 " &"
205. " 14 2-3"sq 2-¥"rda 0.89 0.54 120 " e7"
204. 8418 10 2-#"ra 1-@"ra  1.93 0.59 51  ====--
205, 12x16 21 2-1"ra  2-7/8"rd 2.78 2.79 124 3/8"raed"
206. 12110 18 2-#"sq 2-¥"sq  1.00 G980 sememwe
207 12X16 16 2-3"ra 2-5/8"ra 1.49 210 BB wevwens
208, 12X20 21 2-1"ra  2-7/8"rd 2.97 1.17 57 3/8"rags"
209, 12x14 18 2-£"rd 2-5/8"rd 1.49 1,10 101 L
210. 1212 16 £-5/8"rd 2-k"sq. 1.11 0.86 70 8/8"rags"
Y

D .
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Floor beams cont.:

No. Size Tee Main Steel As sq." Bond
straight bent heve need #/sq."

211. 12X18 25 2-1"rd 2-7/8"ra 2.77 1..69 170
212. 12x12 19 2-3"rd 2-3"sq 1.38 1.10 104

215. 12814 29 2-7/8"rd 2-7/8"rd 2.41 2.22 126
214. 12X16 21 » 2-3"ra 2.08 0.94 72
216, 17418 15 " 1-2"rd  1l.64 0.88 77

216. 8418 11 2-2"ra 1-5/8"ra 1,19 0.92 83

217, " 10 2-5/8"ra " 0.92 0.72 75
218, n .- 2-j"sq. 1-5/8"rd 0.81 0,77 82
219, n - g2-#"ra. 1-3"sq. 0.64 0.47 90
220. " 10 2-5/8"rd 1-§"rd. 1.05 0.77 90
z2l. 12ile -- &-§"rd. PHM.O&4OJ7IM
282, 8418 -- 2-3"sq. 1-B"sq. 0.75 %52 5o
22%. w _. 2-5/8"ra " 0.86 0.569 60
224. " 10 " 1-3"rq. 1,05 0,92 110
225, n -~ g-%"rd. 1-#"rd. 0.59 0.31 74

226. 12i12 20 2-g2rd. 2-4"sq. 1.38 1.34 116

227, B8X18 -- 2-4"gqtop,2-%"ra bpt0.50 0.17 30
0.39 0.14

228, 12X18 18 2-7/8"rd. 1-7/8"rd.1.80 0.79 86

229, 8x28 -- 2-2"rd. 1-5/8"rd. 1.19 0.67 58

230, 8X18 -- 2-%"rd. 1-3"ra. 0.59 0.25 48

231. L - 5 L v 0.31 73
202 " .o 2-"sq. " 0.70 0.59 68
203, L g 1-4"sq. 0.75 0.59 63

256, " 10 2-5/8"rd 1-5/8"rd 0.92 0445 65

236. 12414 26 2-7/8"rd 2-2"rd. 2,08 1.27 94

267, 12426 22 2-1"rd. 2-1"rd. .14 2479 84

Stirrups

5/8"raes"
3/8"raem"
" ogen
ngpn
"
$"rae9"
5/8"rae9"
"oela"
"
"
"
"
3"raes"
T
5/8"rave"
5/8"rac6"
n gom
$"race"
3/8"rdel0"
"
"
3/8"rdéb.5"

" &lo"

85

T




Tloor

I



b

Floor beams cont.:

o6

No. ©Size Tee Main Steel As sq." Bond Stirrups
streight bent have need /sq"

268. 14X£26 20 2-1"sq. 2-1"sq. 4,00 2.81 60 #"ra@?"

269, B8X18 1% 2-2"rd. 1-7/8"rd. 1.48 0.74 76 5/8"e1"

240 8X35 -- 1-3"sq. 1-#"sq. 0.50 0.11 34 ======"

241, 8435 -- 1-%"rd. 1-%"rda. 0.89 0.11 41 =-====-°c
242, " - " " " " W it
244, " == n n " " [

245, " -- 1-5/8"ra. 1-5/8"rd. 0.61 0.38 67 2"raes"
245. " -- g2-2"ra/ 1-7/8"rd. 1.48 0.59 41 3/8"e12"

246, 818 16 2-7/8"rd. L 1.80 0.56 55 5/8"¢6"

Steel floor beams
No. %33 14"WF-58F7 1 required-250 I proveded-597.9 v-1,370 I
No. 542. 12"WF-25; plus 12X5/16"plate I required- 218.4 i
I provided--298; ®hear is low.

36"WK-194# I required--11,000 I provided ---12,103.4
18™iF-1247 I required-- 1,412.5 L proviaed-= 2,227
18"iF-967 1 required-- 1,412.5 I proviaed-- 1,647.7
§"WF-195 I requiraed-- 45.5 I proviaed--64.7
“0"WF-1807 1 required-- 463 I provided--585.6
la;nr-85f I required--686 I provided--1,429.9
12"CBL.16.6F I required-- 78.3 I proviaed-- 105.2

12"WF-527% I required-- 180 I provided--246.8

I provided--1,042.6

16 "WF-1787 I regqiirsd--635







PSS

oy

Computation of Floor Beum
Reiniorced concrete beam:
b-224 8418-10"" 2-5/8"rd Hook 1-3"rd. BLC
3"rd. stirrups «g"

Load:
Live 507 /sq. '

Lead 62,51 /sq. "

Total 112.5#/sq.’'
112.5%6.25 plus 163 equal 930 #/lineal foot
Maximum Moment = 930)(122(15){12: 209, 000 "#
4s = 209,000x8 -

7X18,000X14.5 - 0.92sq. inches

Have As of 1.05 sq. inches

- 980X7.5X8 .
Bond= 717 5X6. 5o~ 1101b. /sq. inch Allowed 125 1b./sq."

9 - 930X7,5X8 -
Shear = 7X14.5x8 - 611b./sq. inch

Stirrup spacing = Oélgffioooo < 10.6 inches

$"rd. stirrups st 8" OK
Steel floor beem:

S6"WF-1944 I T 12,103.4

34000 000”
s6-0” Jf
: 1
(12X103+ 194 +300) % pey /inedl F#
390"
340007 34,000%)
L8SONISS

1850x/9.8







Steel floor beam computation cont.:

Maximum moment = L_Géﬂigg_% plus 34,000.

= 10,760,000 inch pounds

I = Mc - 10,760,000£18 =

s -~ 18,0000 10,760
Have I of 12,105.4

Shear = 2.6000 blus 94.100 = 5 500 1b./sq. inch OK

%8
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