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2-15 in. s & 40 1lbs.
”n ”

Truss T 2 (One-half)

29.5 ft.
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4 in, x 3/8 in. x 9% ft. @ 12.3 1bs,

15 ft. @ 24.2 1lbs.

X
3/8 x 105 ft. « 12.3 1bs,
3/8 x 16 ft. @ 14.9
3/8 x 112 ft. ¢ 9.8 1bs.
3/8 x 165 ft. ¢ 9.8 1bs,
3/8 x 13 ft. w 9.8 1lbs.
3/8 x

X

23§ Q@ 14.9 1lbs.,
3/8 x 185 @ 14.9 1bs.
7/16 x 28 ft. @ 14.3 los,

-3% x 3% x 3/8 x 24% & 8.5 1lbs.
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Total Wel ght
tit./panel

Truss T 3 (One-half)

s

X

- 46.5 fto ([} 58 le.
29.5 ft., w 98 1lbs.

Tee x 79 £ft, ¢ 150 1lbs.

11/16 x 9% ¢ 26.5 1lbs.,
5/8 x 15 ft. & 32,7 1lbs,
9/16 x 104 « 21.9 1bs,
11/16 x 186 & 26.5 1lbs.
7/16 x 112 @ 17.2 1lbs.
7/16 x 16§ “ 17.2 1os,
3/8 x 13 4 9.8 1bs.

9/16 x 234 @ 21.9 1lbs.
7/16 x 18% @ 20.2 1bs.
5/8 x 28 « 24.2 lbs.

-3% x 35 x 3/8 x 245« 8.5 1bs.

‘'otal welight
Wt ./ft .
«t./panel

3720,
2360,
7660 .
243,
727.
258,
477 .
231.
324.
255.
707 .
552,
800 .
208,

18522

37,044 1bs.
3,710 1bs.

5400.
3425,
11850.
504,
9el.
460,
848.
402.
564,
254,
1040.
747,
1357.
208.

28040

56,080 1bs.
372 1bs.
5,610 1lbs,
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2930 - 293 1lbs./panel. woay 300 los.
—10

Purlins:
14-12 in WF - 20 ft. & 25 1lbs., = 7000 lbs.
#F or 700 lbs./panel
rTruss T 1 (One-half)

Top Chord 2 -6 X 4 x & X 35% G 16.2 1bs. 1156,
3ottom Cchord * -5 x 35 xp x 3

52 ft. © 13.6 972,
1-4 2 =33 x 25 x £ x9 ft. w 9.4 169.
2-1 2 =35 x 3 x 3/8 x8% 7.9 lbos, 138,
3-2 2 -3% X 2;x 3/8x8 ft, w 7.2 1lbs. 115.
4-3 2 =33 x & x 5/16 x 8 ft. w 6.6 lbs, 106.
5=4 2 -2 x 25 x 3% x 7 ft. @« 4.1 1bs, 58,
6-5 2 -4 x 3 x 5/16 x 114 @ 7.2 1bs. 169,
7-6 2 =3 x 2% x4 x 75 u 4.5 lbs. 68.
8-7 2 -4 x 3 x 5/16 x 12 ¢ 7.2 lbs. 173.
9-8 2 -3 x 2% x % x 82 w 4.5 1bs, 79 .
10-9 2 -3 x 2% x 5/16 x 135 @ 10.5 1lbs. 278,
10-10 1 =23 x 25 x ¢ x 11 w 3.19 1lbs, 34,

3,515 1bs.,
vt./panel 352 1lbs x 2 = 704 1lbs.

Upper Chord panel load, 1 1:

Roof 2160
Sway framing 300
Purlins 700
I'russ 704
Total 3864 1bs./panel. Say 3870 1lbs.
The lower chord load is as follows:
Framing 4 1lbs,./sq. ft.
Lath and plaster 10 1vs./sq. ft.
llechanical etc. 4
Total 18 1bs./sq. ft.

18 x 20 x 6,7= 2400 1lbs./panel

The stresses in each niember caused by the above dead loads
are solved graphically and the results itemized in tables as shown.

II Snow Loads

For the territory in which the building is situated, a max-
imum snow load of around 15 lbs./sq. ft, for the horizontal pro-
jection is recommended. A minimum of 5 1bs./sq. ft was chosen.
10 lbs./sq. ft. was chosen &as an index value and the maximum and
minimum values found oy proportion. The panel load for T 2 and
T3 =10 x @5 x 15 = 3750 1lbs. The panel load for T 1
10 x 20 x 6 2/3 = 1340 1lbs. The stresses caused by snow and
ice were found graphically and the maximum and mninimum effects
recorded.



III Wind Load
The normal pressure on a roof is given by Duchemin's formula:

Pn: P 2 s/27 A
/7 » S#7tA

where P = Intensity of pressure on a vertical surface normal to
the wind, Pn = intensity of normal pressure on a sloping surface
and A = anzle of the surface with the horizoatal. Ilaximum P

is taken equal to 30 1lbs./ sq. ft. Iliniaum P = one-third of
maximum or 10 lbs./sq. ft.

¥n = 20 (.353 ) - 18,75 1bs./sq. ft.
1.125

Say 19 1lbs./sq. ft. Maximum

For T 2 and T 3, the panel load normal to roof =
19 x 25 x 15.7 = 7500 1los.

¥or T 1:

rn s 30 2(.366) - 19.35 1lbs./sq. ft.
1.134

S5ay 20 lbs./sq. ft. liaximum
ranel load nor.al to roof = 20 x 280 x 7.5 = 3000 1bs.

The stresses in all bars of each truss were also found graph-
ically. To find the end reactions, it was assumed that the hor-
izontal components at each end were equal.

''he maximum total stress in each bar was found by the follow-
ing formulas: S = 5 dead + 5 wind (Max.) + S snow (Min.)
S= S dead + S wind (Min.) + S snow (Max.)

The largest value of S is tabulated., The unit stresses in
each member are also tabulated. ror all lower chord members,
four rivet holes are deducted and all other tension members, two
holes are deducted.

The allowable stresses are taken from A.I.5.C. specifications.
All_wable stress in tension = 20,000 1lbs/sq. in. For com-
pression, allowable stress = 17,000 - 0.435 1 for axially loaded

T
columns with 1 less than 120 and 18000 for values of 1 gzreater
r 1 1 r
18000r
thaa 120, 1sunbraced length of coluun and r is the corresponding
radius of gyration.

In addition to the direct stresses, the purlias, and upper
chord members must be investizated for bendinz stresses. The
upper chord members carry the weight of the unifornly distributed
dead, wind, and snow.
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io=as. [hese ac2 tro.saitted to the chords oy the ,urlias.
‘he purlias for 0 2 =znd [ 3 are iae.tic=2l. _hey are
20 ft. loas saa spaced 4 f't. ou ce.ters. ach onz supports
a uniform roof sl=p, Wind wng swow loaas, and its own wel b,
‘he uniform loid = 4 X 19 4 .0Cos..44(5+14) (cos .) = 160 1dos./ft.
L omax o 160 x (3. 12,500 rt. 1os.

S o= e . 12,000 £ 12 x 5,704 4,800 1lbs/sq. in.
1 lou e ofe.

7.:.0 Y j‘ 1_2
COS A
@ — e
.= 21 15° = 1t

The purlin coneszntration oo 2ubdbse 0 3= 10U X

2 4C0C los.
maiX £ OLUU A L = 40L0 X 4= 02,0

o=
LU I't. los.,.

“he uppee chord oI truss 2 2 is 21 13 in. - 97 1lb. tee scection.
cAaKlaul e e 2 ocw,wulU e o7 Ccus 2 X 161 =2 04,920 e /és.
O =be Tora/ drrect 3rress s
or . C . vu,d9bu X 12 x 4.8l = 8,200 14,440 1b./ sq. in. us
1 - U4 1
¢o..pzed to lo,ou0 1o./ su. 1. 2ll.waole.

Jha uzp=2r ciord of truss 03 1s s lou 10. “ee secition.

Tani.un f. L .308,0004 lou cos . fi6. D = 30,040 L't loc.
&
o2 B0,0:U X 12 X 4.10= 1a70 10./sq. iu.
lzxd 7

52 14,000415752 15,270 19 /s .in.

Jotal cicect a.d oendi. T stress
corpar2d to 15,400 1b./s.. in. =1llovable.

The purlins of truss U1 are s wcz2d & Tt. 8 1. 0.0 canters
and tastened at prazel points. The lozds ace thererfere tra.s-

mitteda directly to the j;unel Lo iuts.
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The luads actii: on the purlins = 20 x 7.124 (14+45)«x
€ 2/3)4+25= 235 10./rt. nor.al to ruof.

2
LAY o 890 X @O) =« 14,7050 ft. los.
8

12 x 5.93 . 5,820 1b./sq. in.
(4

I 16C .4 -“. DeS el

The ceiliny freuinzy of the w2 in auditorium consists of

six 8 in x 4 in. - 10 1lb., joists.per paiel. hese zZre suppo

oy 12 in, . i 20 1lo. sectious which in turn are counnected
lcocwer vauel noints or the truss., the 1l:=4d transiiitted to

£0 1b. v I secticis are its ovn welsht »lus ths weizht of
jolsts, the 1l=th zud >1:uter ceilive, =nd = walivny. [le
wey weizhs 500 1vs./p-.el. na live "15°3 will 92 “ssu.ed
300 1os./ypoael a=iin: the tot2l concentration = 1000 1bs.

r000*
24e) p-/r)a frske 1 92 6292 £r5)z

S A U

7@3.5 = 29.5° 1
Lz 1675 + 500 = $550™

had

Jhe conceuntration ¢f the 10 1lo. secticns:(b.o x 10 x 15+ 10 x
15)= 675 15s. e=ch.
- 5 - xZ ., . .
X we 4000 L 1Ly - ou)\ldof-h~0+_.%L4Z$JK{301=t097
3
Szl C . =0,vlo it 1h X vl 2 lu,auu 1bs./sc. 1.
L LLO e
1lowadle stress  Gp.roxi.svely 17,000 l2z./s . ia,in co..-
pressiou. he live load .osuwied prooaoly zllows the da2i. o de
coxnsider:=d suie. Ihe O liwx 4 in. cicts 1.0st stressed are trhos
supporiinz the walkwzy. [lhe losds 000410 43.5 x 10% 73,2 1h/it.
2 15
. mnXe 75.83 x 1572 G I't. lbs.

2 X 3.99 49,420 1b./sa. in.

“he ceiliay frouiiit 0a truss T 1 cousists of 8 iun. %

rted
to the
the
thre
velr-

“S

";: i le

joists sus,e.nded on 12 in. X 4in. - 14 1lo. scetions Tsstened at
zlteriazte trass pzanel poluats. The uunifors 12-d on the joists

are 1ts cown w2l it plus the susrtended ceilinz.






Re}

"he c2ilinr vill oe taxewn =s 1o 19/sc. ft. Ih
e 4 {t. oun cegnters, [his .=x2s the tot=1l lo-

70 1b./it.

CouAxs 70 x (1432 1,780 £t. los.
3

521,700 x 12 x £,05 - 2,730 1b./s~. in.
SIVANE

'he e2i.d cunceatr=tioa cue to 24 sinsle joist =

70 x l:i.20=2 997.050 1b. ooy 1000 los.

/800 /000

S Og =20 7 t

o2l 080 X 12 % vesde Lo,40U 1oa/s0. 1.

—
.

25 all Cci Tre strultural Jroeae WO
Tep = - AN . o o~ o~ 1- 14
Wit tihe Lvruss«=zs th

12,800 ©t. los.

in coun..ectiou
=t 1s practicadle to be checked for str:esscs.,
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Member

J=3
K-l
1-2
2=3
>3-4
4-5
S5=-6
6=-7
7-8
8-9
9-10

10-10

TRAUSS T 1

llaximum

VWind
8,700
17,700
18,850
25,600
18, 700
-9,850
-15,500
-20,150
-12,200
-3, 200
-1¢,100
10,400
-8, 200

3,300

-10,900

-1, 300

Iote:

~IND AMND

Mminirnum

+ind
2,900
5,900
6,380
8,350
6,230
-3,280
-5,170
-6,720
-4,070
-1,070
-3,370

3,470

-2, 730
1,100

870

SNOW LOAD3

Maximum

Snow

5,520
11,100
11,100
13,530
13,100
-10,200
-12,400
-13,350

-5,850

- Indicates tension

Finimum
Snow

1,840
3,700
3, 700
4,520
4,370
-3, 400
-4,130
-4, 450
-1,950
-2,160
2,250
-2,080
430
1,400

- 380
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STRESS SUNZIARY T 1

ember Dead Total et Ares Unit Stress A.L.S.C.
Stress Stress =i u3e in. per sg. in. Specifications

A=2 26,250 36,730 9.50 3,880 15,800
3-4 31,800 73,200 9.50 7,700 "
=5 51,800 74,350 9.50 7,820 "
D=7 64,730 94,870 9.50 9,980 "
E-9 61,400 84,470 9.50 8,880 "
F=10 -48,000 -61,480 8.00 -7,680 20,000
3-8 -57,900 -77,530 8.00 -9, 700 "
H-6 =53, 750 -88, 350 8.00 -11,050 "
J-3 -27,600 -41,750 8.00 -5,220 "
K-1 - -3,200 8.00 - 400 "
1-2 -30, 750 -43,010 4.60 =-3,c90 "
2-3 29,250 41, 90U 4.22 9,250 13,200
-4 -28,800 -39,080 3.E6 -<10,150 20,000
4-5 4,000 7,730 2.38 3,230 10,000
5-6 21,200 26,270 4,18 6,260 10,900
6-7 -8,800 -9,4950 2.62 -3,790 20, 000
7-8 -3,730 -15,550 4.18 -3,710 20,000
8-9 7,200 15,3550 2.0 5,8C0 11,000
9-10 -18, 550 -30,600 S.24 -9, 450 0,00
10-10 -3, 700 -10,420 2,98 -4,070 20,000
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wenoer

A=2

3-4

fRUSS T

2 ..I'D

waxinum

vind

WwIiD 4£I'D SIICW LOADS

Iiinimum
~¥.‘u i 1i d

11,700
18, G600
19,9350
20,860
15,000
-21,200
-12,130
-18,600
=13,890U
-2,400

-10,€70

-1C,170
8,000
-9’ \.—)\U

Liaximwn
SNOow

37,250
6%, 250
74,700
74, /00
51,900
=42, 750
-54,000
-60, 750
-37,050

-4, 200

22,560
-24,000
10,000

-12,70U

Mininunm
snow

12,600
20,750
24,900
24,900
19,300
-14,250

-18,000



RUSS T 2

llember De=ad
Stress
A=2 129,500
3-4 208, 200
C-6 247,000
D-7 247,000
E-9 132, 000
F-10 -142,100
3-8 -174,000

E-5 -203,000
J-3 -126,000
X-1 -

2-1 -156,000

2-5 63, 200
3-4 -78,000
4-5 44,000
5-6 -39,5C0
6-7 11,500
7-8 -79,500
8-9 o, 500

10-10 -6, 000

Jotal
otress

179,150
283,450

4

{d

(@)

, 630
342, 560
265,400

-206,050

-245,630

-232, 550

-178,320
- 7,200

-173,070

47,200
-107,270
6,570

-53,080

21, 350

-118, 200

84,600
-10U5, 700

-6,000

STRESS SUTTLARY

I'et Area
per s, in.

23.06

n

1"

"

"

1"

Unlt Stress
ver sn.

14,850
13,450
14,€80
16,900
12,600
5, 730
15,400
9.700
9,900

1,740

A.L.S.C.
in. Svecifications

16,500

11

"

20,000

"

20,000

20,000
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TRU3S T S STRELE SUlIald

L.ember Dead lotal T.ax. liet Area Unit Stress AJT..S.C.
ctress Stress Sao. in. lbs. st. in. Specificatious

A=2 259,90 205,150 44,09 6,330 16,400
3=4 456,400 516,600 " 11,720 "
C-6 556,500 601,130 " 14,750 "
D=7 555, 500 652,060 " 14,800 "
E-7 454,000 523,900 " 11,950 "
F-1C -331,500 =3395,400 28,36 15,950 20,C00
3-8 -422,000 =428,150 " 17,250 "
E-5 -4:2:,500 ~503,850 " 17.800 "
J=3 -249,000 =301, 820 " 10,650 "
K-1 - ~-7,200 " 254 "
1-2 -249,000 =302,000 16.72 18,050 "
2=3 145,000 172,000 12.86 13,400 14,800
3-4 -179,000 =203,270 12.81 10, 250 %0, 000
4-5 103,000 127,570 10.12 12,600 14,500
5-6 -122,50U0 =-150,080 8.37 16,300 20,000
6-7 14,600 4,490 2.72 4,280 12,500
7-8 -150,000 =188, 700 10.61 17,7350 20,000
3-9 94,500 124,600 11,86 1lu, 500 15,4(0
9~1C -171,000 =-206,700 11.72 17,650 20,000
10-10 -31,uu0 -o1,u00 O .40 5,950 20,000
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3220 4 b oLlaB 5oV u- noT 4D

Thzs slabs restiuzy vn ozams 101 and 108 is 4" trizk

has 3/8" Rd. dars 8 on centers ror ouXisiws ozndinz.

“t. of slab=_4x150 = o0 lus/ s3. It.
12

Livs 1lcad 70
rotal 120 lbs/ s3. ft.

The slab will be ccoasidered partizally fised.
Consider one root width.

aX. 3.1, wl' | 1203%.75) = 336 ft. lbs.
8

m!

K= 338 x 12 = 54 D= .16 . .0053

12 x (2.5)" 25 x12
fc = 400 1b./sv. in. f4=11,400 1b./sq. in.
V= 120 x 4./3 =280 lbs.

V. V , 285 =210.91b./s7. in
0jd 18x./6x2.5
U. _ v 2235 = 73.6 1lo./sa. in.

Zoid - 1.77x778 x2.5

The slab supported by beams 101, 1u2, znd the R.7.

=2nd

corner 1is 9" thicxs and h=s 3" rd bars 8" o.c. Jor positive

bendinz.

Wt. of slabsd x 100 = 62.5

12

Live load _70
122.5 1bs/ sa.ft.

This sl=20 is varti=slly fixed on either end.

8

lax. 3.,z m 1% = 1285 x X 64 =1060 ft.lbs.

K= 1080 x 12 - 055 p: .3 . .0G071
lw}u.)ot))( !;/ol) 153‘['_‘: .5

fe = 530 lbu./51. in 's = 13,300 1os./s71. in.

-y

2
V. 530 - 14.4 los./sa. in.
..?,X'//\:'X 035
A . 530 c 73.3 los./sn . in.

2 CORT/CKRE

of the two s.2us . 1.1, iz cus czorsiany tre heav-
izt 1. .d will .. L.v..l3zv.a. "he oounowill ue con-
sigzr d pectban oo L0 L owoe, 1o x 14", The stell pro-
vid:g do Z=g™ o0 sur bt 0ars wid 1-u/ T rd. oz.d 0w
Clear upo.. is 1T

5140 1o04d = = X LoZ.o = 030 los./fru.

t, of sted = 1U X 1Ou = 145 lous./ft.
14

Totz1 louad 676 1bs./Tt.
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Tax. 3ule= 076 X 3.5 0 8.5 = 7,080 It. los.
K .7630 x 12 =« ©63.5 P s 1.1Y o .GUID
TCKLoAls 1..10 .
K = 2yznprtrp)t -np -ﬁxl:‘“;« S0 4+ (12x.0039™ - 22:x.,0099
. . g ””
J : 1-K_= .87 ja =10.4
3
fs = M - 7630 x 12 = 7,4040 1bs./sq. in.
Abjd 1.1% x 1C.4
fe o 7630 x 12 x 2 . 265lhs./=q. in.
Kﬁbd‘ LB30X..27x10x1ex12
V = 076 x 9.75 & 3780 1bs.
2
v . _3780 . 38.2 lbs/sq. in.
1Cx 10.4
. 3720 = 77lbs./sq. in.

4,71 x 10.4

3ean 170. 102
This Dbeam carriss the two concentrested rezctions from
beams 1ul plis part of the load transmitted from the 95"
flat slab. The Deam is 12" x 24" a.d rectanzular,

The concentrated loads are
676 x 4.75 = 210 los. and 430 x 4.75 = 2040 lobs.

Live load 100
Stem 38leb = 12 x 24 x 130 300
144 -/
Total uuifor:a losd 400"/
3270
2020
J' 1 Ilv:’ ’ L4
i 3
25, 5 tq‘
I, = 400x35.5 - 9 _ x $21C 4 29.9 X 2020 = 737 /Zbs.
2 2049 2.0
?4 o 4C0X85.5 5, S x2020 4 16.5 x x 3210 = 7592 1bs,
a RN 204D
7538
m
/8
’ ‘ -7
-3
F592
X = 27886 x 11.5 ¢ 9.85"
4600
I'eXe Bolle = 70CC 4 D038 x L4 9.00 x €758 o ©2,80C ft. lbs.
G)
R 2
K = 52¢P*O 1 12 e 110 P= 9.4 o .021
12 x 22 x &2 22 x 12
Frcm plots: J = .04 K; W46

fs = _ 52,660 x 12 = 11,500 j>/sq. 5.

12 X .84 X O.0=x
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R

Bars 64 o.c. Clear dimensions are 17' x 17°¢

For a cne foot strip in eith direction the uniform

load is w ., d is taken = 8-1.5 = 6.5"

3
Live load 80 1bs./sq. ft.
Slab 8 x 150 = 100 los./sq. T't.

12
Total load =180 lbs./sq. ft.
vax 3. M. 180 x 17%*. 2170 ft. 1lbs.

3 x 8
K=z 2170 x 12 = 91.3 P = .61 = 0078
12 X 6.5 6.5 x 12
j = 0.88 k = .35
fs = 2170 x 12 = 7,450
01 % 88 x 6.5 /
fec - fs K ) . 7,450 X .35 o 36 1bs./sq. in.
n (1-k ) ~ 12 X .69
V. 60 x 17 « 14.9 1lbs./sq. in.
12 x .88 X 6.5
U o« 60 x 17 s 45.4 1lbs./sq. in.

0.93 X .88 X 8.5

3eam No, 105 is an irrezular tée section. The max-
iumin effective flauge width is 124 17 x 12 = 29", The
12
stem 1s 12" wide and the total h = 18" #=gn
Load froim 4" slab = 2.87 (50+ 80)= 374
Load from 8" slab = 8.5 (100t80) = 1530
Stem = 12 x 18 x 150 22

144 . 2,123 lous./ft.
liax. 3. M. T 2129 x 17® = 76,800 ft. lbs.
-8

Kd=28x 128 x 16 x 3.2 29 x 64 =~ 5.,7%
2 X 12 x 4.2 @9 x 8

Since the neutral axis lies alony the sted, the bz=am
must therefore be considered rectansular with b 29",

22
[\

S
p = 3.2 - 00092 k = 0037 j s Oc875
16 x 29
fs . 76,800 x 12 = 13,250 1lbs./sq. in.

.875 X 16 X 3.8
fe - _19,250 ( .37 ) - 945 1bs./sq. in.
12 ( .63 )

Thesefiber stresses are closefthe allowable.
However, since the 4" slab wzs not considered as a part of
the beam, they are probably not excessive,

v -

\'4 - 2,129 x 8,5 s 107.5 lbs./sq. in.
é)d ~ 12 x .875 x 16
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RTINFCICTD S0 CRAPE CLLUNIS-IATY AUDIMUTUL

The axially lcaded columns will be the first to be
investizated. They include all of the supports for the
flat slab floor and also for the beam and slab constr-
uction on the west e..d and near the stzie.

Yor an axially loaded column, the load which the
colwmn will carr: is given by the foruula:

Iz feo A [1 + (Li-1) p]

and e = I I's = nfc
A +(n-1) pj

coluwn No,. 18 will be taken as a tyg.ical example.
It is 26 in. x 20 in. crcss section azd has 8-1 in. Sq7.
ste2l bars for coupressicn. 'The coluin s pports part
of the lobdby roof load, part of the fan platforn load,
the .2z2.o1tude o which was taken fro.a the encineer's
Pstlhat , part or the west wnain wall, and four inter-
1ediate flcor loads,

Loads:
00f (804 30) (20 x 12)+ 6C x 2 27,200
Jan pletforn bO,°OO
Fourth floor (7C+70) (20 x 12)+50 x 20 34,600
Third " «7,500 #+225,6C0 5,800
second " 49,300
first floor slad :J,UUO
cropped ranel 4,00
Colu.un Capital 6,000
’otal load trans.itted to colurn 075,000 lbs.,.
velzht of coluun 7,3C0
N C;p, 200 1lts.
fc= 325,860 clu,80C o 445 p.s.i.

Teoli#(1e-1) .0iog) T T oo
fsenfce 12 x 445s 2,340 p.sd.

The allowavle coucrete stress ia a short colurn with
axial coupression using a 2500 pound concrete is 503 pe.s.i.
It is necessary to deter:iiine vhether the coluni is a short
colunn.



colunn

cn
o

~J o [$N) [$¥}
(2} (@)} (e2) (@2

m
[SY]

Carer
JPUINNR

AR R €A
o W 0 D M O
e Moo ~ > »

VI
W
»

16 x

16 X

Jolurin  Lozd

13

Transnmitted

378,560
384,800
244,350
339,690

45,500

135,300
125,000

41

ALLY LOLD D CCIioimiT SCLUIIZS-IUIN LUZITOR IV

A Steel As r
itroviced

720 3-1" =4. 2.00 0143
900 8-1 1/8"s5.10.13 L0113
481 3-7/3" rd. 4.81 .00%9
454 8-7/€" rd. 4.31 .0099
144 4-3n pga, 1.77 .0123
576 11-1" rd., &.64 L0120
256 9-2n pa, 3.08 .0155
484 11-1" rd. 8.64 L0179
259 -2 rd. 2.65 L0133
256 4=-7/3" rd. 2.41 L0094

Wt. of 131 fe fs
Coluiin

7,300 525,860 445 5,340

8,450 593,050 588 4,660

4,530 248,890 463 5,570

4.530 344.220 640 7,690

1,350 48,850 236 3.430

5.400 280,760 417 5,000

2,390 137,690 4355 5,460

4,530 279,890 434 5.800

2,390 137,690 497 5,620

2,390 137,390 450 5.410



The wmaximum heishth of a short column is 40 r where r
is the least radius of syration. H 1s taken up to the base
of the column capital. .

ezxio o 'Pzz’f

X - X ¢

"on:ent of inertia about X=X:

Rectanzles 30 X 52 g = 43,800

Fins = 3(”-1) x (ll) X 287 956

(RNLES By -
Jore/ = 01,750 1in.

Area:
Rectanzle = 16 x &0 = 430
Fins = (¥? - 1) x 8 « E8

Total = 063 sg. in.

rooyT' . /51,786 = 9.55 ia.
568

Allowable h for a shost column = 40 x 9,55 = 3€2 in.

OQur lenzth is 144-25 = 1039 in. Therefore the column
is in the short catigory aud the conpressive stresses are
not excessive,

3esides the lonzitudiual reinforccments in this
column are lateral ties, They are of ;" rd. bars and spaced
10" o.c.

A. C. I. also specifies that lateral ties be not less
than " in diameter nor spaced more than 12" on centers. The
desizn 1s within the liaits.

A. Co I. also specifies that the lonzitudinal reinforce=-
ment be not less than .005 of the total area nor more than
.02 of the area be used for p ia calculations. ¥or this
column p = .0103.

The rest of the columms were inspected similarly and the
results tabulated. 1In all cas=s the ties are spaced witrin
the limits.,

As & checx on the all:owable concrete stress, the column
with the smallest dinensions and least steel will be tested.

The 12" x 12" coluun with 4-2" rd. bars is the nost
likely one to be & lony coluun.
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It was necessery to conclude the investization =t this
point due to lack of time. Iracticelly 11 of the l'ain
svditorium was investignted, leaving the stege snd port
of the theatre untouched.

Iiovvever it is btelieved that 21l of the types of struct-
ural framework used in the buildinz have been encountered.
I+ can be gaid thnt further investisstion vould conpist
of re:itions of processes alrendy comnleted. This dces
not mean however thet further investigstion is wnvarran-
ted but that the krowledze and informetion goined by the
investigator would bte far less in provortion to the work
involved.

_—
1«

liany interesting Tectures have Teen reveasled durine
the process of 1he worl snd it is honed thot the reader
hes zleaned some of the different thinss irvolved in

onn unusual structure of this tyre.
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