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The eXperimental part of this atudy was concerned wlth
nbt&ining ihe load-doflection curves of bowed struts under & central
lateral dead load. 4 teating apparatus wag designed to accomodate
68 wido & range of teatpicces as peoasible. A& heavy steeol frama was
required capable of supporting both types of end fixing and tho
Qoading mechaniam,

The apecimen was eat on the apparatus batw;en two supporting
trackets, ono of which waa bolted firmly on the heavy steel frame at
& pesltion cé;esponding to the length of the aﬁacimens. tha other
arranged to be move-able om the steel baae plates which are also
mounted on tho stoel framo, In order to obtain accurate resulta,
alr bearings with 100 pal air prescure war; provided on the sliﬁing
bracket to minimize the friction between the move=-able brackat(or
ailding bracket}and the base plates., In the ¢ese of the hinged
bowed etrut the end supporta can ba easily rotatéd ahgut the verti=-
cal axia on & peir of ball bearings which are mounted on each
brackét, but for the clagped one the end su;pofta ¢an be laocked to
Tesist the rotation by tha adjustable bolts as shown in Fig, 7.

To avoid any effect on the teating reaults due to the rigidity
of the apparatus, a high factor of pafety was uced in the design of
tho epparatun to give a stiffneusa approximataly 50 timas that of the
spegimen boaed on tha criticol conditicn. 4t the end of the sllding

brackat a 4=ton Capacity hydraulic ram mounted on the steal frame

wag provided for applying tho compressive force to cause the initial



bowing and to resist the extension of the bowed strut during the
applicatica of lateral load, To sneure that the axial foerca was
applied in the longitudinal direction, a steel ball was ineluded

at the end of the plunger of the rom. In order to dinvectigate the
mode shapes at vericus stages of loading, the three side gauggs .,
D2 and D3 ware mounted on the stesl frame at }¥, ¥ and ¥ span of
specimens respectively and two other gauges were provided at cach
and of the specimens for checking the span of bowed struts as shown
in Fig. 7.

411 the specimens were cut from a 2" wide apd " thick mild
steel bar. Generally the nominal lengfh of the specimens was 43"?
the average pidith and thickness of cach specimen being obtained from
five measuremsnis with micrometers.

After the spe¢imen was get up and ¢lamped betwesn the end
aupports with scclet screwe, it was necessary to check the straight=
ness of the specimen using a dial gauée sliding along the atraight
gdge of the apparatus, Then the spacilmen was Jloaded by the.
bydraulic ram, worked by a manually-operayed.master pump, until the
initial eurvsture correcsponding to the given rise '"b" of the howed
atrut, measurced by the central gauge D2, was obtained, i &. the axial
force applied hy the ram, wae.6lizbtily.greater than ithe [irsit Buler
force. HNow the readings of all gauges were reccerded again. The
lataeral load was azsplied, 1n small incraments at the mid span of the
bhowed strut through a wire rope passing over an adjustable pulley
which was provided on both gides of the gpecimen. In order to be

sure that the application of the lateral lcad was exactly

H. i A0y
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and DIV.2.

.25 -

toncentrated dknifa-aedge bracket wae uged. The increments of
lateral dwad weight in pawads QoPresponding to tha raading af all

gauges were recorded in the data ghset, until the lateral dead

welght wae ellghtly greater than the critical load, the bowed atrut

became upatable and anap buckling took place. The span of the
bowad strut at the initlal state was kept constant throughout the

tent and 1t could ba checked from the readings of end gaugesn DIV.M

-l
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Figure 8.1 Showing method of clamping end of specimen,
steel ball and sliding bragket floating on
o o B

air bearing. - iV, :q,\

Figure 8.2 Showing Knife-edge bracket with steel rope.
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Table 1.1

Datp of A Bowed Strut Under A Lateranl Central Congcentrated Load

48 x 1.973 x O.232

Spec. Moo, ¢ * . Sige inches
Condition of end :_9&2535__ Rise of curvature : 01299 inches
Central angle 0298380 _.as. Radius of curvature :_. 576250 inches

Reading P in DIV=1 :DIv—E D= D=z O-3
Ho. Pounds in Div. in Div, |in inches|in inches|in inchsas
1 0 0 ¢ 5.726 1.883 1.914%
2 0 +0.40 «16 .00 5.312 1.383 1547

3 o .8.5 | +0.60 =16.20 | S.312 1.391 14555

b 8.0 +0.85 | —_-_1§.45 54320 1.406 1.56:; N

5 .8.0 +0.95 -1&.55 5.328 1.430 14570

& 6.0 +1.15 ~-16.75 54336 1.445 14586

7 5.5 +1440 -17.00 5. 3hh 1.469 1.609

8 k.o +5.60 +17.20 5. 344 1.492 1.617

¢ 2.0 +1.75 17435 5.352 1.508 .1.6h0

10 1.0 +1.90 =-17.50 5.359 14531 1.664%

11 1.0 +0465 + 9.20 6.578 3.187 2.844
1z 0 +0415 - 3.00 | 5.726 1,883 1,914
Hote @ -

The snap buckling occurs.

%

e
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Table 1.2

Data of A Bowed Strut Under 4 Lateral Central Concentraied Lioad

2

48 = 1.973 x 04237

Spec. Mo, :__. €  _ SBize : _inches
Condition of end :_Hinged Rise of curvature : Q. 625 inches
Central angle :ﬂuiﬂ;ﬂﬁ-fﬂdﬁ- Radius of curvature :__ #61.113 ___ __inches

Reading|. P in DIV-1 DIV-2 D=1 D-2 D*3-_
No. Pounds in Div. in Div. |in inches|in inches|in inches
1 0 0 4 9. 730 1.390__ 1.922 |
2 0 40,85 | -24,00 5,281 1.265 1,477
3 - 20.0 1 +0.860 -24%,15 1 S.281 1. 281 1.48% ]
% 10,0 +0. 70 =24,25 1 5.289 1.289 | 1,492
5 10;0 +0.85 =24, 40 5.280 | 1.305 1. 500
6 5.0 +1,00 =24, 55 5.297 1. 312 1. 500
7 5.0 +1..10 -24,65 5,297 1. 328 1, 508
8 5.0 +1. 25 -24., 80 5. 305 1, 34l 1.523
9 4,0 +1. 10 =24,95 54 305 1. 367 1. 539
10 1.0 +1. 50 =25, 05 54 305 1.375 | _1.547
11 1 O +1. 60 -25.15 5. 305 1. 5382 1 502
12 0.5 +0.40 | 411,00 | 6.6% | 3,472 | 2,852
13 0 -0,20 | =2.10 5. 734 1. 890 1,922
NHote *= The snap buckling occurs.
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Table 1.%

Data of & Bowed Strut Under A Lateral Central Concentrated Load

Spec. Ho.

t_ . .2 ______ Size

L8 x 1.97% x C.233

__ e . __. 1uches
Condition of end : Hinged  Rige of curvature :_ ... 9729 _  _ inches
Central angle :9:12571 rads. Radius of curvature :____ 2000373 e

Reading P in DIV-1 DIV-2 D-1 D2 “:1“‘
Ko Founds . in Div. in Div. lin inchesiin inches];n incnes
|
W 4] 0 0 S 754 14891 [_ e 32
2 Q +0. 50 -30, G0 S5 141 10151 i neZel
2 T, 0 +  +0.70 4 =30,20 + S, 11 T. 156 i G. 3V
4|80 ) +0.85 | =30.35_ | 5.18 | 1.16% | 1.3t
> 8.0 +1.00 ~30,50 | __ 5.748 1. 172 | e 39C
6 8.0 +1. 19 ~30, 65 5. 156 1,163 e 3%
7 B0 j._+7.25 -30.75 5. 156 1. 196 Tehoe
) 16,0 +7, 50 —30, %0 5.156 1. 227 .1'“4———
2! £.0.. +1.65 . L =31.15 5.156 1,242 1. 430
10 3.0 + 1. 80 =31, 20 S, 148 1. 250 1. 445 Z
11 2.0 +1.90 —}1-40 5.125 1. 266 '5 1. %65 _E
12 a0 | 0050 -12.10 6,687 3,352 | 2.93% ___}
15 -9 ] =0, 50 5. 7454 1. 591 1.922
ote

I

: - The snap buckling occurs.
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Table 1.5%

L

e £ B
“Wripg g

Data of & Boved Strut Under 4 Lateral Central Concentrated Load

Spec. Q.

4

s s r———-————

Size

b8 x 1.973 x C.2352

inches

Condition of and : Hinged Rise of curveture :. . Q.875 . . ___inches

Central angle :Q, AM685_ rads. Radius of curvature :___

_ﬂﬁgil?aq”uyﬂinahes

Reading P in DIV-1 Div-2 B=1 De2 D_#-.___
No. Pounds in Div. in 2iv. |in inches|in inches|in incheo
] 0 e O 5.7 “'599_,_.1-_??_‘“-’_.:
2 o .+ﬂ.45 =1 5,00 S. 094 1.015 ¢ 1._;&_?_ B |
3 1o A8.0 4 +0.75 | =83.3C ¢ 5.102 1.051° 1 1.257
4 160 $0.95 | 4250 | 5.102 | .07 | 1305
5 8.0 +%e 10 43,65 5. 102 1.055 1.30% }
& 8.0 + 1. 20 -43.75 S 102 1070 1.312 :
? 8.0 +1. 30 -43.85 | 5.102 1.078 1. 320 _!
5 8.0 v140 | 43,95 | S.094 | 1,086 | 1.328
9 8.0 +1.55 ~itl, 10 S. 086 14102 1. 336 i
10 4.0 +1.65 | 44,20 5.078 1,909 | 1.3
11 3.0 1 +1.70 -44,25 5.070 1. 1147 ..1519_“
12 3,0 +1.80 | B35 5.062 1.125 1. 375
13 3.0 +4. 90 Ll 45 5. 055 1. 140 1. 398
14 2.0 +2.00 -L&, 55 Se Oh 7 1. 156 1. 437
19 1.0 +0.40 | -21.80 6, 05 3. 414 3,023
Hote ¢ »- The snap buckling cccurs.
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Takle 1.5

Eata of A Bowed Strut Under A Lateral Central GConcentrated Load

Spec. Mou 1. 0 .. .. Sige +___ 8 X 1973 X 0:232 _ jnches
Condition of end :_‘Ef_i_.nged Rise of curvature :. _._+=000 . inches
Central angle :_G.fﬂﬁj_rads. Radiues of curvature :___ 288'509 inches

Reading P in DIV-1 pIv-2 |  D-1 D2 D—;:r;r—:
Ho. Pounds in Div, | in Div, !in inches|in inches|in inches |
Ao e e sere | a.8ee | 1.s06
2 o +0.35 | -54 .00 4 .96 0.890 ___1:;9}.__#__}{
5 20.0 1 +0.50 ~54,15 L 4.953 0.906 1.211_""5[
L 10.0 +0.60 | ~54.25 | 4,953 B.922 | 1.211
S 10,0 +0.70 | -54.35 44953 Q.930 1.247 j
_1__§__:_ _______ .0 +0.85 ~54,50 4.953 0.937 10259
7 8.0 +0.95 -54.60 | %4.953 0.953 1.226 |
8 8.0 +1.05 =54.70 4.953 0. 961 Te234 1
9 8.0 #1.15 -54.80 5.953 0.977 | 1.250 [
10 8.0 +1.30 -s4,95 | 4.953 0.992 1 ’25@-“"3
11 5.0 +1.40 ~55.05 4,937 1.000 1.265
12 5.0 +1.50 _m55.15 4.930 1.007 1281 1
13 4,0 +1.05 ~55.430 4,906 1.023 1.312 ‘
14 2.0 +1.80 ~55 .45 | i .88% 1055 1375 |
15 1.0 +0,30 41,00 | 6.828 35469 5.004 |
Hote : #*= The enap buckling occurs.
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Table 1,6

Data af A Bowed Strut Under A Latersl Central Concentrated Load

-~

Spec. How t__ .o _..._ Size : _ 48 x 1.973 x 0.232 _inches
Condition of end : DoBB94  pi.. of curvature :o._.. 12122 inches
Central angle :P:iﬁiﬁfdrads. Radius of éurvature :__J¢EEE:EEEH___inches

Reading P in DIV-1 DIv-2 D~ D=2 -3

Mo. Pounds in Div. in Div. [in inchesjin inchesin inches

. © © g 5.734 1.890 | 1.922
2 0 +0.45 ~68.50 b.922 0.765 | .17
3 30,0 1 +0.65 -68.70 1 u.922 0.78% | 1.7
% | _ec.0 |} +0.B0 | -6B.85 | h.922 | 0.797 | 1.125
g 20.0 . +1.00 -69.05 | 4.930 0.820 J1.125 |
6 12.0 +1.15 | =69.20 4,522 0.82§8 1.133
7 12,0 | +1.30 | -69.35 | k.94 | 0.852 1140 |
8 40.0 +1 .50 -59.55 4500 0.867 1.156
G 6,0 | +1.65 t =69.70 4,850 0.882 5.1?2
10 4,0 +1.80 | -69.85 4.875 0.898 1.187 ;
11 2.0 +1.85% =-7C.00 b 844 'I_ .94 1.250 ____‘
| 12 1.0 +0.30 ~7G,00 | 7.000 3.687 3,229
13 0 -0.20 -1.50 5. 734 1.890 1.922
I |

Note : *- The snap buckling occurs.
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Table %,7
Data of A Bowed Strut Under A Lateral Central Concentrated Load
Spec. No. i (. ._ Gize :.__ 0 X 1:975 x 0.231 _ inches
Condition of ena :_ DiP8%8 gioc of curvature :.._.1:238 inches
Central angle :...Qf_ﬂﬁ_rads. Radius of curvature :_ . 2212922 inches
Reading P in DIV-1 DIV2 D-1 D-2 D—}T_
Ho. Founds in Div. in Div. |in incheslin incnesiiln inches
1 © © 0 |_5.672 | 1.89C 1 1,906
2 o +0.50 | 85,00 4.789 | ©.6%0 1.023
3 . 30,0 1 +0.65 =85.15 1 4.781 0.656 | 1.031
b | 2000 +0.80 | -85.30 | 4.781 | o.672 | 1.0m_
5 15.0 +1.00 ~85.50 b, 781 0,687 16931 |
6 15.0 +1.20 -85.70 L.773 0. 703 1,047
7 15.0 +1.40 ~85.90 4,723 8.727 14055 _ |
& 8.0 +1 50 =86 ,00 4,785 04734 1.062
9 4,0 +1.60 -86 .10 L . 757 0. 742 1.Q70
_ 10 4,0 +1.70 ~86.20 4, 750 0.750 | _1.086
11 4.0 +1.80 =86 .30 L,742 0.765 1.0G4
12 4,0 +1,90 ~86 .40 b,727 Q0.773 1117
13, 4,0 +2,00 -86.50 i, 703 0.784 1.140
14 3.0 +2.10 ~86.60_ | 4.687 0.812 1.20%
15 1.0 +Q,50 =89 ,00 7.015 3.781 3,273
Note : +*- The snap buckling occurs.
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Table 1,

8

Data of A& Powed Strut Under A Lateral Central Concentrated Load

8

48 x 1.973 x 0,232

Spec, Wo. ... .2 ... SBige i_. .. i — . inches
Condition of eond : LUiBBY8  pics of ourvature . 1275 —. inches
Central angle P:Ei?_z rads. Badius of curvature _._.-_?19'_1'_'{’.1?_.,-_111::}}&5

Reading P in DIV-1 DIV-2 =1 D-2 Du}__

He. Pounds in Div. in Div. |in inches|in inches|in inches

LI R 0 .5 3734 1,890 1..1.922

2 o +0.40 =101.60 | 4.750 D215 |  0.937

3. 40.0 1 +0.63 -101,85 ¢ 4.742 quﬁﬂ__"__ﬂ_i&ﬁm_}
&% 0.0 ] 40.95 | «102.75 | H.742 | C.57C_ | 0.945

S 20.0 +1 .10 =102.30 | 4.734 0.586 1  0.953 |

6 10,0 +1.20 =102.40 1 4,734 Q.54 0,953 _

7z 0.0 135 =102.55 | 4.719 0,609 | _0.961 _

g 100 +1455 ~102.75 | 4.711 0.635_ 1 0.969

9 6,0 +1.60 _ | -102.80 | 4,703 0,633 | 0.977

10 4.0 +1.65. | -102.85 | 4.695 0,640 0.992 __
21 2.0 +1.70 -102.,90 | 4.687 0.6548 _1.000_
| 5 1 20 | oei.ss | —103.05] G.622 | o.665 | 1.023 |
13 140 +1.95 -103.15 4640 0.672 1.062
14 1.0 +2.40 -102.20 | 4.812 1.437 2.250
]
Note : *~ The snap buckling occours.
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Table 1,9

Data aof & Bowed StruE_Under A Lateral Central Cengentrated Load

g

48 x 1.973 x 0,232

Spec. Mo, 1 _7__.__. . Size :i__ ie e inches
Condition of erd : DiBEPd  nio- of curvature 1.200 —inches
Central angle :272%9%7 L.4s. Radius of curvasure :_..192:799 inches

Resading P in DIV-1 Div-2 p-1 D-2 3-5'_
Ho. Pounds in Diwv. in Div. |in inches|in inches|in inches

1 0 | 0 Q0 5734 1.890 | 1.922 1

2 0 +0.50 -119.0C | L.bzs 1 0.390 0.844

3 k0.0 L +0,80 -119:§g;é Lty O.b14 | 0,34k

. 40.0 1 +1.10 =119.60 ) 4.617 | 0.445 | 0.853 |

5 15-0 +1.25 =119,75 { 4.509 | 0.461 _0.859

6 15.0 +1.40 -119.90 | &.594 G477 0.875

7 15.0 +1.55 =120,05 | 4.578 O.h492 0.883 |
8 10,0 +1.70 -120.20 | L.s562 ?.508 ¢.898

2 8.0 +1.80 120430 | 4,547 0.525 | ©.9C6
10 8.0 | +2.00 -120,50 | 4.500 0.547 0.669
1 4,0 +2.10 =120.60 | 4.469 0.578 1.639

12 2.0 +0.50 -112.50 | 7.094 3.750 3. 34k

1% 0 o 1,10 { S.734 1.890 1.922

Hote *= The snap buckling cccurs,
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Table 5,10

Dauta of A Bowed Strut Under A Lateral Centrzl Concentrated Laad

Spec. Ho. :___ 10 ... Size 3___. 48 x 1,972 x 0.2%33 ___ _ inches
Condition of end :_Clamped Rise of curvature : 0, 500 — .. inches
Contral angie :0799380 . ds. Radius of curvature :_._ 2022230 saches

Reading P in DIV-1 DIv-2 D =2 D-—j:'--_ ;

Fo. Pounds in Div. | in Div. |in inches{in incheslin inches |
1 0 o @ 5.875 { t.922 | 1.933 .

2 v +0.40 -17-10 6.2% 2.422 2.312

3 - 12.5 4 +0.75 ~17.4%5 & 6234 2.406 | 2.312
Lt 12,9 +1.10 | -17.80 | 6.219 | 2.383 | 2.297
5 6.0 «1.30 | -18.00 6.211 2,367 | 2.289

6 6. O +1. 50 -18.20 | 6,211 2, 3N 2.289

7 Lo +1.75 | -18,45 6,203 2.328 | 2,281

8 4,0 +2.05 | -18.75 6,185 | 2,297 2,266

9 2,0 +2,40 | -19.10 6.180 2,281 ;2.258 -
A0 2.0 +2. 60 =19. 30 6.172 2. 250 __V_E‘,Fz_ﬁz__‘

11 1.5 +2.75 ~19.45 6.164% | 2,219 1 2.219 |
L 1.0 +35, 10 19, &0 &, 1956 2. 187 2,203

13 0.5 _
L h |

Hote ¢+ == The snap buckling occurs.




Data of & Bowed Strut Under

- Lo -

Taonle 1411

-

A Lateral Central Concentrated Load

Spec. No., :_ . .01 _ .. Size : M8 x 1,973 x 00232 inches
Condition of end :_%lamped Rise of curvature :_ 0.625 —-. inches
Central angle :0+10476 rpds. Radius of curvature : . 481.313 _  inches

Reading P in DIV-1 DIv-2 n-4 D-2 D-iu_ 5
No. Pounds in Div. | in Div. {in inches|in inchesl|in inches
1 o o 0 5,859 14906 1957 ]
2 0 +0.40 | -2%,00 6.312 2,531 2.406
3 L 20,0 . +0,80 f -23.40 6.392 2.523 2.398
| oo | 130} 2390 | G305 | 2.508 | 2,383
- 11.0 + 1 60 24, 20 &, 297 2.492 | 2.3275 |
& 7.0 +1.85 =24 45 6.289 2,477 2,367
7 .0 +2.20 | =24.80 6.281 2461 2.359
8 .0 +2.45 25,05 6.281 2.445 2.359
9 5.0 +2,70 =25, 20 6. 281 2.430 2,352
10 5.0 +3.10 | ~25.70 | 6.273 2. 514 2,344
11 5,0 +3.40 -26.00 6,266 2,383 2, 536
12 4,0 +3.60 -26.,20 6,258 2. 367 2.328
13 3.0 +3.90 =26, 50 6. 258 2352 2,320
1k 3.0 +4, 30 -26.90 6.250 2,320 2.305
15 2.0
Hote : += The snap buckling occurs.




Table 1,

12

Uata of i Bowed Strut Under A Lateral Central Concentrated Load

12

LE x 1.593 = 0.232

Spee. Ho, .0 .. SBise s ____ — e 1nches
Condition of end :Clamped TRise of curvature : Q. 729 inches
Central angle :0-72577 vads. Radius of ourvature .. ._2o%*3?3 _ inches

Reading P in DIV~A nIVv-2 : D=1 D-2 | o=3 ,:
Ho. Pounds in Div. in Div. |in inchesiin inches|in inches 1
a 0 0 o | 55 | tsz | 19w |

2 0 +0. 40 ~34,00 6. 422 2.672 2. kg2

3 . 20.0 +0.75 -34.35 L 6.406 2.66hk | 2,492

& 0.0 +1015 | =3%.75 | 6.398 2,648 1 2.492
5 16,0 +130 | -34,90 65298 1 2,633 2, 48k

6 10.0 +1.55 -35.15 |  6.398 2,625 Z 484

7 10.0 +1. 70 ~35, 30 6,398 2,609 1 2,484

& 10.0 +2.00 «35. 60 6. 598 2. 594 2. 484G

9 10,0 +2, 20 =35, 90 64 391 2, 575 2,477

10 10,0 +2.50 | -36.1C 6. 3291 2,562 - | 2,477

11 8,0 +2.90 ~%6, 50 6.383 24 SH7 2.469

12 8.0 +3.15 —36.75_ 1 6.375 2.531 2. 469

13 §.0 +3.45 | =27.05 6.375 2. 508 2,461

14 6.0 +3, 70 «37.30 6. 375 2.492 2,461

15 6.0 +4, 10 “37.70 6. 367 2.564 2,461
hote #— The snap buckling occurs.
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Taole 1,12

Data of A& Boved Strut Under & Lateral Central Concentrated Loug

Spec. Neo. @ _ 1€ . Size _._“_.#8 ¥ 1.973 x 0.232 __ _ inches
Copndition of end :E;F?EP# Hize of curvature i 0. 720 inches
Central angie 19+ 18571 pads, Radius of curvature 384.375 -inches

Reading P in DIV oIv-2 L=-1 Diuz L-3

Ko, Pounds in Div. in Div, |in inches|in inchesin inches

16 .0 +4. 40 -38.00 6,359 2. 445 2.h5%
17 2.0 +4.60 -38, 20 6.352 2. 422 2,453
£
18 —1.0 1
Hote : *- The snap buckling cccurs.




Data of & Gowed 2trut

-

Tanlie

' a1

Under A Loterzl Central Concentrazted Load

Spec.

Condition aof =ad

Pe

VD,

. Slomped

15 Eize

Rise of curvature 3

8 x 1.973

LLaB7s

X T ETJE

inches

. inchcs

Central angle :9»14668 145, Radius of curvasure i 223580 inches
Reading F in DIV-1 DIV-2 D-1 5.2 | D=3
Ho. Pounds in Div in Div. |in inches|in inches{in inches
4 © ¥R-385 w S | Do88h | 9,953 F 1.922
2 0 +0.75 ~ 5,00 6,523 2,828 2.594
2 o B0.Q g #1.20 ) K543 ¢ 6,316 | 2.812 | 2.59% !
b o Be0 | 47.60 | =%3.85 ] 6,508 | 2.797_ 1 __2.5%% _
S| 390 | +1.95 | -%6.10 | 6.500 2.775 | 2.586
6 24,0 +2.40 | 46,55 50 500 2,756 | 2.586 |
7 20.0 +2,90 -47.05 &, 500 L2734 2. 586 __.I
8 12. G +3. 40 -47.55 | 6,500 F 2.719 2.5¢6
9 12.0 o 60 -42,75 6. 492 2. 703 2,586 _
0.1 12,0 «4%,40_ | -48,25 5. 484 2,687 1 2.586
11 12,0 8,50 | 48,65 | 6484 | 2,66k | 2,578
12 8.0 | +4,80 | -48.95 6. 477 2,648 2,578
13 6,0 +5: 10 43,25 60477 2,633 2,578
14 5.0 +5. 50 -49.65 6,463 2,602 2, 570
15 R +5. 90 -50,05. 6, 461 2, 570 2. 562
lote : =*- The snap buckling occurs.




Table 1,13

Data of A Bowed Strut Under A Laterzsl Central Concentrated Load

Spec. Mo. :_._ 33 . Size :__. _*8 X 1.873 x 0.232 _ _ inches
Gondition of end : Clamped Rise of curvature :._._ _D2.873_ inches
Central angle :,Pﬂﬂéﬁrads. Radius of curvature 329:.2.80 inches

Feading P in LIV-1 DIV-2 =1 D=2 =3
Hao. Founds in Div. i1 DMiv,. lin inches|in incheslin inches
16 | 3.0 +6.40 =50, 55 6. 445 24555 2.562 |
i 1.0 +6. 50 ~50, 65 64357 2,531 _ 1 2.%62
»
'18 - _q'aq__ __T_ —_—
Note : *~ The enap huckling occurs.
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Table 1,14

Data of A Bowed Strut Under & Loteral Ceatral Concentrated Leoad

Spee. No. z__.. ™ __ Size :.._._. A48 x 1.973 x 0.231 __ __inches
Condition of ¢nd :S+33ped  Rise of curvature :_ 1.000 —_...inches
Central angle :9+16761 rags, Rmdius of ecurvature :—_ 2884500  ipches

Reading P in DIiv-1 DIV.Z D=1 D-2 D=5 -

Ho. Pounds in Div. | in Div. |in inches]in inches|in inches

1 ¢ 1 © 0 5.8?5 1.922 | 1.953 ]

2 0 | _«0.%0 -56.00 6. 586 2.922 2,660

3 - 0.0 4 +0.65 -556.25 & 6,586 2.906_ | 2,668

b 0.9 *0.95 | =56.55 + 6.586 1 2.898 | 2.66% |
5 20. 0 +1. 20 -56. 80 6"556—--r-— 2. 583 2.656
& 30,0 + 7,55 ~574 15 6. 586 2,867 | 2.656

7 24.0 +3.90 | -57.50 6,578 2, Bk 2.648

8 20.0 +2. 20 -57. 80 6,978 | 2,828 2,648

g 20,0 +2. 55 -58.15 6. 578 2.797 2.5648

10 20,0 +3,05 -55%.65 6,578 2,723 2,658

11 (8.0 + 3. 40 -59.00 6. 576 2.758 _ | 2.6M41
12 8.0 +5.50 =59, 10 6,578 2,752 2. 641

13 6.0 +35, 50 -59. 50 6. 570 2.719 2.63%

1% u.'o +%t, 30 =59, 90 8, 570 2. 687 22625

15 3,0 +4,70 «&0, 30 6.586 2,648 2, 602
Note *w The asnap buckling occcurs.
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Jata of A Bowed Strut Under & letersl Centrel Concentrated Lroad
Spec. We. $_. .:'.‘If_.,.._..__ Size 4 - '!_f_S__x__']"_El?qu, D.231 __inches
Condition of end :¢&lagped PRize of curvature : .. 1.900_ _...inches
Central angle : 0. 18781 pazs. Radius of curvature :_-___E%.“_Epi.__..inches
Reading F in DIv-1 DIvV-2 -1 Timg T=3 _
Ho. Pounds in Div. in Div, |in incheslin inches|in inches 1
i
- 2,0 +4,90 | ~60,60 Be 5% 2.633 1. _2.586 _

(-]
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*»= The snap buckling eccurs.
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Table T.15

Data of A Bowed Strut Undexr & Lateral Central Concentrated Load

Spec. Wa. :_._. 12 _ ... Size :_ 48 x 1.973 x 0,232 ___ ___ inches
Condition of end ;C+@MPed  [iece of curvature :_._ 02123 inches
Central angle :0218682 ra2ds. Radius of curvature ;. 236:-563  inchnes

Reading P in DIV DIv-2 D-4 D-2 D-z,-_
Ko, Pounds in Div. in Div. [in inches]in inches|in inches
1 ¢ Q a 5.875 1 1.922 1. 952
2 0 +0. 60 ~68,00 6. 664 3.047 | 2,758
3 100,04 +1.20 -63.60 L 6,664 3,023 2.773
4 2.0 +1.39 -69.30 | 6.680 i 3,000 [ 2,781
.5 25,0 +24 20 -9, 60 6. 664 2:984 2,773 _ ]
6 20,0 +24 50 69,90 €.656 | 2.969 22723
7 20.0 +2,90 -70. 30 6,656 | 2.993 2. 773
8 20.0 +3.40 -70. 80 6. 656 2.930 2.773
g 15,0 +3.80 =71. 20 6,608 2.906 2,781
10 ] 0.0 +4. 10 ~71.50 |  6.648 2. 591 2. 781
11 10,0 4 40 -?71.80 5. 648 2.875 2. 7861
12 10,0 +l4, B0 «72.00 6. 640 | 2,859 2.781
13 B.0 +4, 90 -72.30 b, 63% 2, 8t 2. 789
14 8.0 +5,20 ~72, 60 0. 625 2.812 2.789
15 8.0 +5, 80 ~73. 20 6. 609 2,781 2.797
{ote *= The snap buckling occurs,

a—




Table 7,15

Data of & Bowsd Strat Under A Laterzl Central Cencentrated Load

Spec. Moo i_ _12___ Size . _hB x 1,973 x 9.232  _ inches
Condition of end : Slamped Rize of curvature :__ 1.1¢5._ . _ _inches
Central angle hgljééﬁérfds. Radius of curvature ;55*55} ~inches

Reading F in DIV-1 DIV-2 D=1 D-2 b3
Ho. Founds in Div. in Div. Jin iaches|in inchestin inches
_ _16_ 3.0 + E' » ED _?jt 60 6& ?58'___#___'_21 ?34 2- 3‘_'{_:}_5___
17 &, 0 +5. G0 =74, 00 6.531_ 1 2.6722 1 . 2,828
p
18 2.0 1 o 1 ]
Hote *~ The snap buckling occurs.
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Pamle 1416

Data of A Bowed Strut Ynder A Laterasl Central Concentrated Load

1§ 48 x 1.975 K_Q_'},:i?_._

Spec. No. :_._ 2 Sizme ;_ ——__inches
Conditien of end :Clamped Rise of curvature :___ 1.250 inches
Gentral angle : 9229777 rads. Radius of curvature :._ ©93:022 ipches

ot
Reading F oin DIV- LIv-2 D-1 D-2 p-3 |

Mo, Pounds in Div. } in Div. [in inches|in inchesiin inches .
|1 0 o o 1. .5.875 1.922_ | 9.953_

2 0 +0. 40 -85, 00 5. 765 5 172 | 2.836

% 100.0 4 +0.75 | -85.35 L 6.766 %, 148 2,826
% | 75.0 ] .*1.30 | -85.9C | 6.766 .07 1. 2.8%%
5 1 &s.0 + 1. 80 -8&.40 6,766 _ 3.09%k 2,84y i
6 | k450 +2.,40 | -87.00 6. 766 3. 062 | 2,844 _;‘

7 45,0 +5.00 -87.60 6,766 3,023 2.5hl

8 25.0 +3.40 -88.00 6,766 2,992 2,844

9 25,0 ] 43,90 58,50 bl 766 2.953 2,544 _E

10 10.0 | 44,85 | -89.05 | $.766 2. 891 2.836
11 54 0 A4 75 =89, 35 6,750 2,859 | 2.836
12 2.0

Nete : *= The =snap buckling occurs.




Table

1,17

Data of & Bowed Strut Under 4 Laternl Central Concentrated Load

Spec. Na. N7 size 1. 4B X 1,973 x 04232 inches
Cordition of end :Clamped Rise of curvature :. _.._1.325_ __ inches
Central angle : 9222872 roas. Radius of curvature :__._219:72 _ sncnes

,
Reading P in D1V-1 DIV-2 D=1 D-2 D=3 E

Ho. Pounds in' Div. | in Div. {in inches}in inches|in inches

i — ——0 B 5. 675 Jlel22 1 1,953

2 0 +0.5 ~101.0 6. Bk 3.297 | _2.969

3 - 180,0 +1,0 =101.5 + 6.836 3.273 2.984% |

4 650 +1.5 _=102,0 6,828 2,250 | 3,000
5 60,0 +2.3 -102, 8 6, 820 3,293 % 008

6 40.0 +2.6 | =103.3 _ 6,812 3. 187 3.015_

2 35.0 ¥3.5_ | =10%.0 | 6,805 5.148 3,023 _

25.0 +3. 9 -104. 4 8.797 1 3.125 3,037
9 20,0 sl i =104, 9 6,__';{52__1 5, 102 5. 03
10 20,0 ++.9 ~105.4 5. 781 3.062 3.047
14 20.0 +5.3 ~105, 8 6.750 | 3,015 2, 062
12 15,0 +5, 7 -106,2 6. 734 2,953 3. 070
13 15. 0 +6.1 -106.6 6. 687 2,506 3.086
14 5.0 +6,3 -106. 8 6.656 2, 844 3,094
15 2.0

Hote * - The snap buckling occurs.




Data_of A
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Table 118

Cowed Strut Under A Laterul Central Concentrated Loaa

Spec, Ho. “"““j?ﬂ“,"_ Size .”,m,“_qe.%mﬁ'g?i x.?:féfhﬂ inches
Condition of end :_Glauped Rise of curvature @ .. | 1.500._.__  _inches
Central angle :0.25%967 Lads. Radiue of curvature 122250 inches

Reading P in DIV~1 DIV-2 -1 D-2 D-3 i
Ha, FPounds in Diwv. in 2iv. |in znches|in inghes|in inches
L . 0O o 5. 875 1.922 1 %923
2 0}l _+0.4%0 =121, 00 6,953 3,422 %015
3 g0.0 1 40,60 -121. 20 L 6.953 3,406 3.023
Y] _Bo.0 +1.10_§ =121,70 [ ©.953 | 3.275 | 2.023
5 60, C +1.55 =122.15 0.961 3.352 3.023%
& b, O +2.00 -122,60 | 6,961 3.328 3.C31
7 50,0 _ #2.50 =123, 10 6.969 3,297 3. 031
3 45.Q +2.00 ~123. 60 6, 69 3.250 3. 051
9 45.0 +3. 60 =125.20 | 6,984 3. 195 5.023
10 0.0 +li, 10 -124.70 7. 000 3. 148 3.007
_ 11 1 _19.0 +4, 30 -124,96 | ?.000 3. 125 3. 000
12 10.0 | 4k 50 =125, 10 7+ 015 3,093 2. 977
13 6,0 wb, L8 =125, 40 7. 045 3,047 2.922
Ak 2.0 .
Hote *~ The snap buckling cccurs.
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