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er caliper and its extension bar are

(74

2a- ang 3%

In each test the specimen was loaded through the
same range of loads. ; the small errors in the
loads indicated by the ing machine cancel when com-
paring the results of : ' with the results of an-

nther btosth

cen during this inves-—
I inclusive. These
inclusive, from which
the manner of refer-
listed 1n table VIIT,
the predicted
spans is plotted
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CCHCLUDING DISCUSSION

inspection of table VIII shows that the critical
loads prediected from load-deflection readings werc differ=
ent for thc upper aand lower spans. The larger predicted
critienl locd.in cach test was Tor thie span ﬁhof, on
A leflecte he faltial deflection
d ted efitiesl Lood
: A uckling, deflccted
° straig out S initial defieetion
curve or vhe span. These observotions held rogordless of
vhetaer the initial deflection of the center support was
to the right or the left. B



¢ . . -
I . Q o 1 o 10!
B B LR borel + U0t W )] G Lol
e - s | = R [ 4 (o} (=RUE @
M RO BB Low T+ I o I T J 2 71 e (/)] @ © o g o 6 1
O Ko p 9o 6 n O — &y +2 G W o ) 42 42 6] S ord o
£ 42 g8 8 o0 © - Ot et € 3 0 -+ !
o 4> m w0 ] @ Ei $woad s ag oo
Ul oG S a 1 ah o Qo O 7 G erd o o G4 @
G4 O O & Ol i O Q o] Q 4 ®w &~ o O
(&) 2O g Ot > r i —l i fy) . O 3 wd U
~ ot ) 5 8o +© Q 4D PO 4
8 o< o > () £ T~ o~ - O 0o & aq o ot o
o o o (= o W Q¥ I B = O g5 O (]
H N Q™ o 42 (e5) ™~ « (a6} G O 1 ]
ot (V2] &) 5] {53 i3] — @ (]
QY Q () =t O
(¥ o Sl & (&)
@ 4 & O =
[e] (=] o (2N
o] + [ 3 0w
ot £y €5 a0
o v 0 + o
[} a3y 2]
(3] o 4 = m !
o 4 (0] (@] 4 3
I L o = ot
40 3 o (o] o +2
3 © ) -~ 1 o el
(&) (4] o [ <a
= - - (] +2 ori
2 ) i ©
o o 8 e X
o o o £
fa +2 r4 r L 3> U
& a © v SO g
- Q A4 o) o (@] O D 4 [45]
i = 3 (5] o) ) D@ e Gy 1y it
e 0 (3} (3] D O M Gx fa Bl
3 €) O b e o 42 (] O 2 @ O Q9 (i
2 o “a - 4 (3] o w G @
o O 4 O = ol o el D~ 2 @ 0 43
o 2 &) - 54 ~ ] (&} P B SN 5§ s Y (o)
w o ] (4] O © ()] o} + 00+ Qg
ol @) Gy Qo b3 (@] o O Q O "0 4
N g L o e e el i) o ] U oo sy ol
~ 0 L4 o 0 Moo+ 3@ n w 4=
= O] © (] +> @ o} ~ (&)
O =1 pel o P (&) &) 3 O <
L L= or-d ca i . <
ey + @ e [N ol o
a) . o : o [0} ] oo (o}
w1 O [ o =~ 4 =3 (@) D > L=
e o o T R B 5 O B4
(@] (&) Qo
(el st ) © e
c; g — g o
(] t3 (@] — &
o O G-t (o N o N




L = !
0 q R a g1 D

+ 3 0 ot O g o ™

(6} w o O o % ' e O

& o 2 =

i t) 0 e B o ]

= g ddd Qe

w w0 ot 4 @ 2 3
3 (o) (]

P Pt O O P

© . o & 0.9 23 o

(8] 3 ROt eSO ey

4y © 2 O :

& = O 20 ™

O ) ~ s (SR )

= - 42 W 42 Gy

Gt (3 = I S S
(o) a - O Ol
32

B
b

lack

&=
>

buaelsl iy

Ccx
S CA
31 C X

o1

i

pcct

) 3| s B R B

=

-~
(=]

rve
of
meen

~
(&7

Q

~

o/

on
Sl o

ement
an oul

-

de

3

15701

~

sl t

en
el

i10¢r

Ol

~

=
o

it

~
Cy

nt

rime

-
LY T
- B

% i}

tee
*:u_;;S

ommit
EFERENCE

~
£

v
y

-
Bal

Es

ial

lemor

1

»
e}
=
(8]
o
=
+ O
o4 O
=t
s I
O 2y
O X
3
n -
AV}
(&3 -2
-~ O)
+ —
w
Qq =
~ 0
[E2 I
1
G
O L
—
0w o
g b
Q
i &
Q <l
(]
[N
By —s
=
o~ N
0
=l
O
- O
+
3
> n
o
(OS]
B
Mo ]
O iy



NACA

TABLE I

Load-Deflection Data

Initial Deflection at Center Support

O inches.

Tables 1,3,3

Upper Span Lower Span
- Py = 3000 1b. Py = 3000 1b.
y1 = 183191 in. ¥y = 18.114 in.
(1p)
¥, y-¥1 o b o 4
¥ el e (R Y y-y1 | P-P;
(1n.) | (4n.) | (ap) | PR (in.) | (1n.) P-F)
(18/1b) (0 S iovis)
3000 [18.191 (o) o) 18.114 0 o]
3200 18.204 .013 200 |0.0000650 18.104 | -.010 200 -0.0000500
3400 [18.224 .033 400 .0000825 | 18.083 | -.031 400 - .0000775
3500 18.244 .053 500 .0001060 18.064 | -.050 500 - .0001000
3600 [18.275 .084 600 . 0001400 18.031 ( -.083 600 - .0001383
3700 18.350 .159 700 .0002271 17.954 | -.160 700 - .0002286
3750 18.451 . 260 750 .0003467 17.854 | -.260 750 - .0003467
TABLE II
Load-Deflection Data
Initial Deflection at Center Support 0.453 inches.
Upper Span Lower Span
& P; = 3000 lh. P; = 3000 1b.
¥1 = 18.556 in. Y1 = 18.470 in.
(1b)
y=¥3 y=y1
¥ y=y P-P y y-y1 P-P}
B=E =Py
Tl am ) (1b (in. in. 1b 1
( )| (in/1v) L B el 8 R e
3000 | 18.556 0 0 ; 18.470 0 0
3200 18.576 .020 200 {0.0001000 18.461 | -.009 200 -0 .0000450
3400 | 18.605 .049 400 .0001225 | 18.444 | -.026 400 -.0000650
3500 18.635 .079 500 .0001580 18.424 | -.046 500 -:0000920
3600 18.677 121 600 .0002017 18.385 | -.085 600 -.0001417
3700 18.796 .240 700 . 0003429 18.269 | -.201 T00 -.0002871
TABLE III
Load-Deflection Dsta
Initial Deflection at Center Support -0.447 inches.
Upper Span Lower Span
X P; = 3000 1b. Py = 3000 1b.°
Y1 = 17.833 in. y1 = L7541 in.
(1b) s
y y-y1 | P-By ;;;{l y y-y, | P-p, y-y1
(in.) | (in.) | (1b) 1 (1n.) | (1n.) | (1Db) D=Fy
(in/1b) (1in/1b)
3000 17.833 (6] (0] LT 741 0 0
3200 17.843 .010 200 | 0.0000500 17.724 | -.017 200 -0.0000850
3400 17.863 .030 400 .0000750 17.691 | -.050 400 -.0001250
3500 17.885 .052 500 .0001040 17.660 | -.081 500 ~.0001620
3600 17.933 .100 600 0001667 17.607 | =.134 600 -.0002233
3650 17.985 -152 650 .0002%38 17.547 | =.194 650 -.0002985
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TABLE IV

Load-Deflection Data
Initial Deflection at Center Support O0.749 inches.

Tables 4,5,6

Upper Span Lower Span
! Py = 3000 1b. P; = 3000 1b.
y1 =.18.742 in. y1 = 18,662 in,
(1b)
y y-y1 | P-Py pr_;;l ¥ y-y1  { BBy Y=y
(SIS (CIn TS (D)8 [l in. in. 1 P-Py
(1n/1b) (in.) | (in.) | (1b) (1n/1E)
3000 18.742 o] (0] 18.662 (0] 0
3200 18.757 + 015 200 | 0.0000750 18.663( +.001 200 |+0.0000050
3400 18.782 . 040 400 .0001000 18.656 | -.006 400 -.0000150
3500 | 18.811 .069 500 | .00013%80 | 18.647| -.015 500 -.0000300
3700 18.901 .159 700 .0002271 18.575| -.087 T00 -.0001243
TABLE V
Load-Deflection Data
Initial Deflection at Center Support -0.747 inches.
Upper Span Lower Span
P1 = 3000 1b. P; = 3000 1b.
E ¥y = 17.605 in. ¥y = 17.490 in.
(1p)
= = y=n - J-Y.
y YV | PR e y y-y; | P-py '§‘P‘l‘
dn. in. (1b) ol 5 . ol
( ) ( ) » | (1n/1b) (in.) (in.) (1b) alan)
3000 | 17.605 0 0 17.490 [0} 0
3200 17.614 .009 200 | 0.0000450 { 17.463}) -.027 200 |{-0.0001350
3400 17,635 .030 400 .0000750 17.422) -.068 400 -.0001700
3500 17.662 057 500 .0001140 17.381} -.109 500 ~.0002180
3600 17.719 s114 600 «0001900 17.309{ -.181 600 -.0003017
3650 17.818 .213 650 . 0003277 17.226| -.264 650 -.0004062
TABLE VI
Load-Deflection Data
Initial Deflection at Center Support 1.013 inches.
Upper Span Lower Span
P; = 3000 1b. P; = 3000 1b.
P ¥y1 = 19.010 in. y1 = 18.902 in.
o~ Y, y-y
1b P-P - P-P. s
it (11 ) (11 J)'1 (1b>1 L (1i ) 5(';1) (1bl) g
% t (in/1b) ¢ ; (1n/1b)
3000 § 19.010 0 0 18.902 (o} 0
3200 19.037 . 027 200 0.0001350 18.8974§ -.005 200 -0 .0000250
3400 19.080 .070 400 .0001750 18.880¢ -.022 400 -.0000550
3500 § 19.111 .101 500 .0002020 { 18.856% -.046 500 -.0000920
3600 19.169 .159 600 .0002650 18.804§ -.098 600 -.0001633
3650{ 19.254 | .244 650 .0003754 § 18.739} -.163 650 -.0002508




o NACA Tables 7,8

TABLE VII
Load-Deflection Data
A Initial Deflection at Center Support =1.020 inches.

Upper Span Lower Span
Py = 3000 1b. = 3000 1b.
P ¥1 = 17:393 in. y1 = 17.274 in.
(b)) y yv-y1 { PP | ITTT1 y y-y; { P-Py y-yy
TUEE SO 0 (1n.) I (1n) | 20 T
B : ' { (4n/1b) g : (1n/1b)
3000 § 17.393 0 0 17.274 (o} [0}
3200 § 17.396 § .003 200 {0.0000150 § 17.241% -.0%3 200 {-0.0001650
3400 17.416 .023 400 .0000575 § 17.193§ -.081 400 -.0002025
3500 § 17.450 § .057 500 .0001140 § 17.150} -.124 500 -,0002480
3600 § 17.499 § .106 600 .0001767 | 17.075% -.199 600 -.0003317
3650' 17.566 § -173 650 .0002662 § 16.996} -.278 650 -.0004277
TABLE VIII
Summary of Critical Loads
Predicted From Load-Deflection Data.
Initial P P P P P
Deflection | e o8 or S =oE
at Center Upper Lower Average Upper Lower
Support Span Span Span Span
(4n%) (1b) (1p) (1b) (1b)
0 3858 3850 3854 8
453 38687 | 3789.% | © 3829 79
~ 44T 373 3830 3802 =57
- 749 2e97: | . YT | 2EeT 140
=747 ST 3831 3779 -104
1.013 3890}, 3733.% | 3812 157
-1.020 3737°* 3872 3805 -135
.

*Deflected on buckling so a8 to deepen the initlal deflection
' curve of the span.

**Deflected on buckling so as to straighten out and reverse the
initlal deflection curve of the span.
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Figure 1.- Test
set-
up showing col-
umn with ini-
tial deflection
at center sup-
port of 0.749
inch before
loading.

R

Fig.1

300,000 -POUND
HYDRAULIC
COMPRESSION
TESTING
MACHINE



Figure 2.« Test

set-
up showing col-
umn with ini-
tial deflection
at center sup-
port of 0.749
inch approach-
ing critical
load.

Fig.2

300,000 -POUND
HYDRAULIC
COMPRESSION
TESTING
MACHINE



Figure 3.~ Test
set-
up showing col-

umn with ini.
tial deflection
at center sup-
port of 0,749
inch at, or
past, maximum
load.

300,000 -POUND
HYDRAULIC
COMPRESSION
TESTING
MACHINE
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Figure 4.- Diagrammatic sketch of test specimen.
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Figure 6.- Graph of load-deflection data. Figure 8.- Graph of load-deflection data.
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support, 0.453 inch. 20 ot support, 0.749 inch.
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Figure 9.- Graph of load-deflection data.
Initial deflection at center

support, -0.747 inch.

Figure 10.- Graph of load-deflection data.
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support, 1.013 inches.
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/00

Difference in predicted load, /b6

0 A
-100 Lo
o/
/
e -4 0 4 8

Initial deflection at center 3upporf, in.

Figs.12,13.

Figure 12.- Variation of difference in predicted critical
load with initial deflection of the center

support.
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o o . A
Initial deflection at center support,in.
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Figure 13.- Variation of average predicted critical load
with initial deflection of center support.



