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Preface

The last few years has seen some of the greatest strides 1in
the development of the aeroplane industry. Heavier-than-air

travel has been extended to nearly all parts of the civilized
world. With the bullding of hundreds of new planes there
arises the problem of adequate hangar facilitles, thus, new &and

original designs for aeroplane hangars are always in demand.

Up to the present time most hangars have been of steel
censtruction. It has been the conviction of the writer that

reinforced concrete could be used to good advantage in this

field.

There are certain advantages in this form of construction
over the old steel type. Generally soseaking, it is more fire-
proof. It has considerably more clearance. Finally, it 1s

more econoemical to bulld where cement and aggregate is cheap-.

This hangar i1s designed with a span of one hundred and fifty
feet, and a length of two hundred and sixty-four feet, with a
clear distance at center of span of fifty-three and a half feet.
The main doors at either end are.thirgy- five feet high and
nNinety feet wide. They are in three thirty-foet sections of
the rolling-metal tyve.

The roof ssan 18 thirty-two feet and O-T Jjolsts are used.
It 1s designed so that the bottom of the joist is on the same

elevation as the bottom of the arch rib. This last
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1s so constructed that with a bottom cord extenslion, metal
lath may be fastened to the bottom of the }joist and
plastered, giving a smooth ceiling. Sixteen and a half
‘1nches of the arch rib will project on the outside of the
roof slab, whieh, with the pillars will give a vleasing

and modernistie appearance.

Windows will cover the sree between the pillars frem
four feet above the ground to the roof, and also at each

end beslide and above the doors.
) [}

The floor slad 1is of the usual reinforced concrete

type.

Inasmuch &8s this hsngar will probably be located in a
large airport, the heating plant, oftice facilities, and

aecomodations would be situated in another building.



-1-
Design of Roof Slsb.

Snow lead - 25#/ sq. ft. of horizontal projection.
Assume live load - 25#/ sq. ft. of roof.

Agsume slab - t - 33".

Assume - f'e - 2000#/ sq. in.

Wt./ sq. ft. - 3:5 % 1x1x150 -_ 43.8f/ #q. ft. of roof -
dead losd
2!!- #/ 'q. fto Of !'OOf‘
live losd
W - 68.8#/ sq. ft. of roof.
IT d /-‘z// /;m/oorv7/0’a S/cc/
— — ":__
/21/ _J'

Cross section through slab unit.

Maximum positive bending moment Mo = w%2
‘ 2
Maximum negative bending moment  Mn = wl*

Will design for positive bending moment.

Having selected 0-T Joist maximum distance between joist 1is 30".
Assune clear span as 30".
Mp - 68.6x %22522 = 35.7Tft . # = 429 in. #.
With fe - ﬁ.hxa,ooo - 80O#/ Sq. 1na.
fs - 20,000 #/ 8q. in. (from A.C.I. 306-307

K - 1 1
T 1/ fs_ = 177 20,000 = 3/8

nfe 15xB800
J = 1- k :7/8

3

2 2
Mp - fe Jkbd =800 x 7/8 x 3/8 x 12x 4 - 429
2 2 /

d :( 429!2X8!8 %
BoOx7Tx3x1



Estimate bars - 1" round 13" ecovering.

h-d ¥13 /1/8 = 2T /1 % /1/8 = .27 /1.5 4 125
h-1.875"
Must assume at least » 331" slab.
Commereial slab - 33"
a -3.5-1.625 - 1.875

Steel required.

A - Mp - 429 - .01335 =sq. in./ft. of slab.
fajd E0,000x .875x 1.875

Use £ in. bar spaced at 12 in. C-C.

The maximum negative bending moment Mn at the supoort is also

numerically = 429"#. The tension side is new on top of the
slab and the protecting covering need be only one inch. The
positive will be bent uo to be served as negative steel.

The gommereial d - 3.5-1-.125 -_ 2.375"

The minimum are An will be less than Ap but due to efficiency
and size, (smallest size that is easily hesndled) the same steel

will be used over the support.

Points of Infleetion.
Mp for positive steel 93 % elear span - 2.85"
¥n for negative steel 214 % clear span - 6.45"
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Temperature Steel.
P - .002 for slabs with deformed bars.
As - pbdi= .002 x 12 x 1.875 = .045 8q. in./ lin. ft.

Use 1" round bars spaced at 10" C-C.

Selection of Joists.
Truscon "O-T" Open truss Steel Joist.
Clear Span - 32 ft.
Joist type - 167.
Total safe load pounds - 5860
Total safe leads in pounds per sq. ft. tor jolist speeing

of 30" - T3# / 8q. f.
A 0.K. have only 68.8#/ sq. ft.

Wt. per. ft. of Joist - 9.6#

Design of Areh.
Wit. transmitted to the arch by one joist.
Wt. of jJoist - 2% x 9.6 = 153.6#
Wt. of roof slab_32 x 25 x 43.8 = 1752.0
T2

Total wt. 1905.6#/
each end of Jjoist

Wt. of snow = 1000#/ eaesh joist end



b=

Find size of Arch.

Assume span 150'

rise 40'

2 2

R - B0 /M
2 BC

2 2

-I5 4TS

b 4

1600 62
80

80

R - 90.3125" radius of arch axis.
Size of Arch.
Assume width 1'

depth 3'

Wit. of areh / Jolst eonnection (every 2.5')
¥. -3 x1x 2.5 x 150 - 1125¢/ 24' of arech.
Stress Diagram.

Wt. per joist eennestion (every 2.5')
Dead Load
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Roof and joist 2 x 1905.6 = 3811.2
Aren %%ggf%F/Pt. apo.
Snow Load
1000 x 2 - 2,000#/pt. aop.
Wind Load

Duchemin's Formulae Pn - P 2 sin. A
I 7 ein2 A

Assume P- 30 sin A - 40/85

P - pressure / sq. ft. of vertical projection.

Pn = 30 2 x 40/85 - 30 .442 - 27.6 #/ sq.ft. of roof.
1 0/85) 1.22

27.6 x 32 x 2.5 - 22; O#/ ot. app.
A segment of a eirele was such that funiecular polygon was about
ono.foot from the arch axis which would call for a 6' &areh to
have funicular poelygen within the middle 1/3.
A ptrabolxc curve was used as the shape of the arch which
gave a depth of 3'.
Test the size of the arch.
The arch was divided into ten equal parts and the bending
moment 1s computed for each section.
- Sketeh shows horizontal dlstances to noints from erown and

vertical distaneces from pillar.



STEEREE

75‘705‘22354“5 1900 “4/ds 37y 2588 1738 o> a

39. ¢

Bending moment at any sectien is equal to the summation ef
moments te elther side of the section.
Reactions at Pillar.
Summatien ef V - 0
¥V - 35 x 6936.2
V - 242,767.04

Summatien of M - O

- 40 H £ 2,427,670 x 75 £ 6936.2 ( 1.25 £ 3.75 # 6.25 4 8.75
/11.20/16.10/18 5521.00/23.40/2 5.75 £ 28.1 # 30.4
£ 32.65 £ 34.90 £ 37.10 £ 39.30 £ 41.45 4 43.60 f 45.70 4

£ 47 BO £ 49.85 £ 51.85 £ 53.85 £ 55.85 £ 57.80 # 59.70 # 61.60
# 63.45 # 65.25 / 67.05 £ 68.80 £ 70.50 f 72.20 f 73.85)

- 40 H

9,726,286.4 - 18, 207,525.0

H - 8,481,239

H - 212,030.9#
Bending moment at the different sections. First section from

left - All moments te left.

BM] - 6936.2 (.25 £ 1.95 £ 3.65 £ 5.30) £ 212,030.9 x 6.6 =
242,767 x 5.95

BM) -~ 6936.2 (11.15) £ 212,030.9 x 6.6 - 242,767 x 5.95/
BM, - T7338.63 / 1,399,403.9 - 1,444,463.6
BM) - 32,278.9'#

Bup = 6936.2 (1.2 /3.0 / 4.8 £ 6.55  8.25 # 995



-7-

£ 11.60) £212030.9 x 12.5 - 242,767 x 12.27.
BMp - 6936.2 (45.35) £ 212030.9 x 12.5 - 242767 x 12.27.

BM3
BM}

Bidy
BM4
Bll5

Bli5 -

Bilg
BM 5
BM6

BM6

314,556.6 £ 2,650,386.0 - 2,978,751.0.
13,808'#

6936.2 (.3 £ 2.25 £ 4,15 £ 6.05
11.50 £ 13.25 £ 14.95 £ 16.65 £
18.2 - 242,767.0 x 18.95.
6936.2 (105.00 £ 212030.9 x 18.2 - 242,767 x 18.95.
728,301 £ 3,858,962.38 - 4,600,436.6

- 13,177'#
6936.2 ¢1.35 £ 3.35 £ 5.35 £ T

£ T.90 £9.70 /
18.30) # 212,030.9 x

5 £ 9.30 £ 11.20 £ 13.10

3 3
£ 14.95 £ 16.75 # 18.55 £ 20.3 £ 22.0 f 23.7 # 25.35) #

212,030.9 x 23.4 - 242767 x 26.
1,335,912 £ 4,961,523 - 6,311,942
14,507'#

6936.2 (0.3 £ 2.45 £ 4.55 £ 6.65 £ B.T0 £ 10.70 £ 12.70
£ A8:38 4 3§:58 4 1882 £ 39183 £ B25:8.8400 %200

212,767 x 33.35.

6936.2 (309.45) £ 212,030.9 x 28.1 - 242,767 x 33.35.
2,146,407 # 5,958,068.29 - 8,096, 279.4.

7’19509'#

6936.2 ( 1.45 £ 3.65 £ 5.8 £ 8.00 £ 10.15 £ 12.25 § 14.35

F 16.40 £ 18.40 £ 20.40 £ 22.40 £ 2h.35 4 26.25 4 28.15
£ 30,0 £31.80 £ 33.60 £ 35. 35 £ 37.05 # 38.75 ¢ 40.40)

# 212,030.9 x 32.2 - 242,767. x 41.05.
6936.2 (459.00 £ 212,030.9 x 32.2 - 242,767 x 41.05.

Bug - 3,183,715.8 # 6,827,394.98 - 9,965,585.3

BMlg - 45,525.4'#

Biy = 6936.2 (.35 4 2.70 £ 5.00 £ 7.25 ¢ 9.50 # 11.70 # 13.90
# 16.05 £ 18.20 £ 20.30 £ 22.40 f 24.45 4 26.45 4 28.45
7 30.45 £ 32,40 £ 34.30 £ 36.20 £ 38.05 # 39.85 £ 41.65
£ 43.40 / 45,10 -4 46.80 £ 48.45 £ 212,030.9 x 35.4 -
242,767 x 49.15.
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BM7 - 6936.2 (633,35) f 212,030.9 x 35.4 - 242,767 x 49.15.
BM7 - 4,413,042.3 # 7,505,893.8 - 11,931,998,05.
By = 13,061.9"#
BMG - 6936.2 (1.6 £ 4.05 £ 6.45 £ 8.80 ¢ 11.15 / 13.45 A 15.70
£ 17 .95 £ 20.15 £ 22.35 £ 24.50 £ 26.65 # 28.75 # 39.85
£ 32 .90 £ 34.90 £ 36.90 # 38.90 £ 40.85 f 42.75 f 44.65
/46 .50 £ 48.30 4 50.10 £ 51.85 £ 53.55 # 55.25 f 56. 90)
f 21.2039.9 x 37.9 - 242767 x 57.65.
Blg . 693 6.2 (866.69) £ 212030.9 x 37.9 - 242,767 x 57.65.
Bug - 6,001,535.2 £ 8,015,971 - 13,995,517.5
- 21,9688.7'#
Biig - 6936.2 (.55 £ 3.00 £ 5.45 /4 T7.90 £ 10.35 # 12.80 # 15.20
£ 1T.55 £ 19.90 £ 22.20 /£ 24.45 £ 26.70 £ 28.90 # 31.10f
33.25 £ 35.40 £ 37.50 £ 39.60 £ 41.65 £ &3.65 £ 54.65f
47.65 £ 49.60 £ 51.50 £ 53.40 # 55.25 £ 5T7.05 £ 58.85
A 60.60 £ 62.30 £ 64.00 -f 65.65) # 212030.9 x 39.4 -
242,767 x 66.3
Bily = 6935.2 (1,128,60) £ 212030.9 x 39.4 - 242,767 x 66.3.

E

Big = 7 ,808,195.3 £ 8314017.4 - 16,095,452.1.
By - 36,760.68'#

Relanfore ing Steel.

Assume 4-8" x 4" x 1" anrles.

4

Test for unit stress






/95"

Slou>(
/3.9

rer4”
|
|

-

| p— /ﬁ"—ﬂ [

Momnerit of Inertila »f Lraiaorusd area of angles about xx.
2

I;4x15(1/12x11x13/11x13.2I5)

- 119,451"4
fe - P I EQ_
A I

= 45,525 x 12 A 4 25 x 12 x 18
1.0 -1;12 X 12 x 3674 119451

56 x 12 £ 4 x 1 x 15

=502 £ 59.4
= 561.4 er 442.6 #/4" too smell.

Assume 4-8" x 4" x 3" angles.

Mement ef il1nertia of transformed area of angles of axisxx

]

_

47

3
Pl
) 2. 2"
S

2)
I -4x15(1/12 x 5.75 x 13/ 5.75 x 12.2 )
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4
I = 13,402" '
fo = 45525 x 12 A 45525 x 12 x 18

= 1/12 x 12 x 36 £ 13,402
36 x 12 x 4 x 5.75 x 15

fe — 714 I 164
Fe — 878 er 550#/8q."

Fs — 15 x 12.2 x 8.78
18
Fg — 8,928#/8q."

Desimn of top and bottom lacing.
Compression S = 15000 - 50 ,},
Laeing stress

50

1
r

» g
M F
\
NN
/
b
» Al #

Laeing Load - .025 x 45.525 = 1138#
Use single lacing at 60°with length of angle.
Straps - 13" x 3"

/ 5 53
K:@ = (115.5 :1:..5 )%
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2L 2 f1 = 5"
X - S x ton 30 = 5 (.57735) = 2.88675

Ssec 2 ficatliens.
Center 3/4" rivet hele not less than 11" from sheared edge.

Laocing Length = 2X = 5.77" # 13" at each end = 73"

L -
V- T T.IEF s 34.7 O.K. allewable - 170
1138# for each single bar.
' 1138 - 1311# for each single lacing.
S 13. o#/ n
= 11 ® 1750#/ sq  stress.
.5 x 1.5

Al)l ewable - S 15000 - 50 *

- 15000 - 50 (34.7) - 13,2654/ sq."

Deaign ef Side Laeing.

343 - 20"
X - 20 ton 30. = 20 x 57735 = 11.54"
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Lacimn g length - 2x = 23.09, say 23.1
Over-s 1l length - 23.1 / 11 at each end - 25.5"

?— 'lii

1138 - 13114 fer each lacing.
866

o 1311

1750#/ sq." stress.
= .5x1.5

Allewadle S 15000 - 50 (165) - 6750#/ sq. in.

Design eof plate to held bearing angle.

-4 A
© ¥ - ,._.L.:- :Jg-_'.l; _ -——— _l

-/3

Assume Plate.
2%“ x 26" x %u

Shear in rivets.
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8 = 1752 £ 153.6 £ 1000 = 2905.6 0.K. for sheer.
A llewable 4420#/ 3/4" rivets.

T he rivets should be 2-3/4" both bottom and top.
Tension in bottom rivets due te the bending moment.

2005 .6 (2.5 £ 2 £ 13 -/ 3/4) - 1340# Stress in rivets.
10.86

1340 - 1462 #/ 8q." Allowable tension - 16,000#/sq.'
BL38 x 2

Desi gn bearing Angle.
Test fer shear in rivets.

- 658 Use 3 rivets.
No. of rivets - Q%%ZUQ - 2 o

— n

.\.‘— o o
i M o -
€T #

Test for tension in tep rivets.

2905.6 (2.5 £ 2 £ 13 £3/4) - 37384
3.89

. n
3738 - 42308/ #q. in. Allewable - 16,000#/‘
———————
-4418x2 ’ '

Test fer bending moment.

8 - Mg 8 - 2905.6 x 2 3/4 x % - 76,700#/ sq. in.
1/12 x 2.5 x %2

Net safe.



.
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Assrame 8" x 4" x 1" angle.

T.et S = 16000 and solve for length of angle.

16000 = 2905.6 x 2 3/4 x %
1- x -13

X - 2.99"
Use 3 " Length eof angle.
Bearing Angle - 8"x 4" x 1" x 3".
New size of bearing §1ate
26" x " x 3".
Demign of Pillar | |

Use aporeximate dimensions on first trials.

242787*
AN 2/20309*
o
(\l
' ll ‘ !7 l al I ,‘

Asaume pillar 1' thick.

B.M., . 212030.9 x 20 f 242,767 x T} # 18 x 1 x 150
0x3 x150 xT7.5/2x22x150x5/2x
x 8/3

B.M.g = ° ‘1‘_,(2286600 £ 1,820,752 # 25,650 £ 67,000 £ 33,000 £

x 9.5 £
22 x 150
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B.M . o = _ 2,275,598'#. Very unsafe.
242767%
- 212030 9*
N
N
N
L—_ 4 4'I 31 /,-
Assume thickness of pillar as 3'
B.M.g = _ 212030 x 20 £ 242767 x 12 # 1 x 18,5 x 3 x 150 x
135 3 x3 x 20.5 x11.5 x 150 £ 4 x 3 x 22.5 x

8 x 150 £/ 3 x 22.5 x 150 x 3 x 4.

B.iM.g - = 4,240,600 £ 2,913,204 £ 112,387 £ 318,300 £ 324,000
# 121,500.

B.M., - 451,209'# Unsafe.
Make base 2' lenger on outside.
B.M., - 212030 x 20 # 242767 x 14 # 18.5 x 3 x 150 x 15.5 #

3x3 x 20,5 x13.5 x150 # 4 x 3 x 22.5 x 10 x 150
A3 x22.5 x150 x 3 x5 1/3.

B. M.¢ - 4,240,600 £ 3,398,738 £ 129,037 £ 373,650 £ 236,250
A 162,000.

B.M., - £59,075'#

Point Aoplieations of vertical forces.
Wt. of pillar.

150 x 3 (1 x 18.5 £ 20.5 f 4 x 27.5 £ 3 x 22.5) = 106,875#

129,037 £ 373,650 £ 236,250 £ 162,000 £ 3,398,738
106,875 7 252,787
422292675 = 12.31 ft. from toe
9.642
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From similar triangle.

20 347642
* 2/80m0
X 3 20
“2r2030 349,642
X = 212030 x 20 = 4240600
349642 349642
X - 12.15' Where Pesultant force hits base.

Way outside middle 1/3.

Assume new design.
Have section ef fleor slab as part of pillar.
Bottom ef pillar 5' below surface of ground.

242, 767
2/2030 Y
| 7 | sl

\

N

[
L 8’ 7 7 7 -+ 7
| 27 N A e

Wt. of Pillar.

3 x .50 (4 x 22.5 £ 4 x 22.5 £ 3 x 20.5 £ 1 x 18.5) ¢
8 x5 x9 x 150 - 180,000#

Pt. app. V forces.
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X from toe - 54,000 x 20 £ 8,325 x 15.5 £ 27,675 x 13.5 £
50500 x 10

422767

# 40,500 x 16/3 £ 242767 x 14
— 422,767

X - 1,080,000 £ 29,000 £ 37%,600 405,000 £ 216,500 £ 3 398. 738
22,767

X - 5782338 - 13.66' from toe
422,767

From similar triangles.

A i A e
X

2/28030

X -
212030 ~  &22767

X - 20.% 212030 = 10.05'

z : 13'66 - 1005 : 3'61
c - 12 - 3.6 el 8.39' Middle 1/3 = 2!

]
n
o

Agsume toe section 8' lenger on bottom.
Pt. App. of V. Forces.

X = 63,000 x 28 £ 8325 x 22. 27,675 x 21.5 £ 40500 x 18
3267

£ 2.x 40500 x 3 2/3 £ 242767 x 22

4635267
X - 8488483 = 18.35' from the toe
“HE3267 —

5267
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From similar triangles.

20

e L.l
X 2/803%0
X - 20 x 212030
» 267
x ; 9016‘
Z - 18.35 - 9.16' = 9.19

Assume Pillar, 4' wide other dimensions the same.

242767
®
2/8 0%
N\
)
N\
b
/ ’ ’ ’ 41
le /6 NOREZA A7 W 2

Wt. of Pillar.

9 32 5 k 1025 gSO {568 58 2§ g kSO {520 .5 x3 x4 x 150
- 60 000 £ 11,100 £ 40 800 £ 54,240 # 108,000 = 274,140#
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Pt. App. V. Foerces.

X - 60,000 x 28 # 11,100 x 23.5 £ 40800 x 21.5 £ 54,240 x 18

516900
# 108000 x 3 2/3 £ 242767 x 22
5169000
X- 10,291,874 - 19.9'
516,900
Frem similar triangles.
20 576,700
x ZAgaéo
X = 20 x 212030 - 8.22
516,900

N
[}

1909 - 8022 = 11068

Within middle 1/3

Final Design.

242,767
P 212,030 ¥
N
Lz Lzl
%
N\
N
)
. A

L /6" NPEZNERV N Lz

>T= T
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Wt. of Pillar.

8 x5 x10x150 # 4x24 x5«x 5 A1 x13.5 x 4 x 150 4
3x15.5x 4 x 150 £ 4 x17.5x 4 x 150 8 x17.5x 4 x 1

60,000 # 72,000 £ 8,100 # 27,900 £ 42,000 £ 84,000.
W - 294,000
LAY 294000

50.

w

Pt. App. V Forces.

X - 60, 000 x 28 £ 72,000 x 12 # 8,100 x 23.5 £ 27,900 x 21.5
ZﬁEQ 000 x 18 536767

/84000 X3 23 4 DU2T6T x 22

X - 1,680,000 £ 864,000 £ 190,000 £ 600,000 £ 756,000
897,000
536767

# 5,340,874
536767

X - 10,327,874 - 19.3' from toe.
536767

From similar triangles.

534 767
212,030

X - 20 x 212030 - 7.9’
536,767

1903 - 709' = llo"’

With in middle 1/3.




2]

sliding.

F - 536767 x .4 = 1.015 Not too safe
212030

Use key te increase F.

Paseive earth pressure.

3
C'e - Cos. @ Cos. © £ (Cos2 @ - Cos? @)=
Cos.0 (Cos.2 @ - Cos. £

Q
Py - Ce' wh® - 3,7 x 100 x 169 x 4 - 125,000#
P — - = A = o5
= 3.7 x100 x 25 x 4 - 4,625¢

2
Passive earth pressure on key - 120,375#/4'

Sliding.

F - _536767 x .4 £ 120,375 - 1.6
212030

Pt. app. of fereces on key.

— fee—
%/ £/

B.M.e = 125,000 x 13 x 2 . 5
’ 35— = 4625 x 532 /120,000 . x




«22a

X - 1,074,600 = 8.9
120375

Active pressure on stem.

126000# of concrete.

126000 = 13.1 ft. of concrete.
16 x & x 150
13.1 = 100
X 50
X - 150 x 13.1 = 19.71 equivelent heignt of dirt.
100
2
Po7 = .21710% x 27"~ - 10550#
2
2
Active pressure on stem = 56004/'
22, T60# /4"
Pt. of App.
10550 x 27 x 2/3 = 4860 x 19 2/3 £ 5690 . x
X : 2209'

B.M. (max.) ;_g120375£, 22760) 3.9 - 69149.6'#
2
- M
Lo
d -  69149.6 x 12 - 20.5 say 21" D - 24"
164 x 12

Shear.
V = 120,375 - 22760 = 24615
A

v V_ = 24615 - 111.5 too large.
Pjd 12 x 7/8 x 21

Make d = 47"
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D" |
2122303 —, . 2 498/7 ok, Allewsble - 50

A, = phd - 0094 x 12 x 47 = 5.38q."
Use 13" 8q. rods @ 33 C-C Area - 5.36D'

Bond
U- gor, = 24615 - 34.9 0.K.

=04 5 x 12/3.5 x 773 x &7

100
125

Allowabkle

Soll Pressurs.

P - )
= L1/ 62)

Pz S3EI6T {1/ 65,4.6 ) = 134192 (14 .86)

——
P - 7,800#, 588#/ eq.'

Allowable on good c¢lay and gravel.
6 tons / eq' = 12,000/ sq.'

Test of heel slabs which composes part of interlior fleor.

75y

5885~

2388~

588 £ ( 7,800 -~ 588 - 2388#

B.M.ab - - 750 x8 x4 588 x 8 x 4 2388 x 8 x 8
= ¢ # 288 /3
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B.M.ab - 24000 # 18,816 £ 25,472
B.M.ab =~ 20,288'#

d - ( 20288 x 12}1k - ( 123.5)%
164 x 12 -

d - 11.1 say 12"

Steel.

.0094 x 12 x 12

Ag = ®bd
1.354 8q."

Use 7/8" round @ 5" area - 1.44 8q."
Shear.
V- T750x8 #5838 x8 #2388 x8
2
-6000 £ 4TO4 £ 9552

- B256#

=V - 8256 13.8#/ 8q." Allowable - 50.
bjd 12 x 7/8 x 57

w= V__ - _§_2_1677._775__ﬁ - 111.5 Allewable =
£0j)d 2.75 x 12/5 x X 125

Deformed bars.

Design of Hinge and Pin at Pillar.

Angle resultant makes with herizontal at pillar.
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222,300 248767

e

2/2Z 030

Tan.® - 242767 - 1.14497
12030

-  48° 52
.75318

Sin. ©

Cos. ©

-65781

Assume a 6" pin.

Total bearing pressure = 322,300#

Allowing bearing stress in a cast steel pin - 99,600#/8q."
Bearing surface - 2 surfaces @ 2"

Bearing area - 6 x 2 x 2 = 24 8q."

322,300 = 13,4204/ sq. " O0.K.
__ﬁﬁé_. /

Shear.
322300 - 11,390#/ sq." AKllowable 44,000,Single shear.
T x 32 Allowable 88,000, double shear.

Hinge in pillar.
Alleweable bearing stress in.
Cencrete - 350#/ sq."

Size of Base.

322,300 - 922 sq."
0

Select 3' x 3' base.
Area - 1296 8q."
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Design of Hinge and Pin at crown.

Assume a 4" pin.
Bearing area - 4 x 4 - 16 8q.'
Force on pin - 212,030#

2120 O ; 13’260 #/ 'q. " OoKo
16

Shear.
212030 - 168504/ eq." 0O.K.
ITx 2

Hinge connection to the structural steel at the crown and
pillar. Use 2-8" x 4 x 3/4 angles to go vertical between

structural steel.

The hinge will be held in place by the angles but will alse

Pear directly en the structural steel.
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