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SCHOOL OF CIVIL ENGINEERING,.QQRNELL UNIVERSITY
TESTS ON LIGHT BEndS OF COLD ¥ORAED STHE
FOR THE AdEFLCAN [EON ANL STENL INSTITUTE

Thirty-ninth Progress Report

Junuary 1945

I. SCOPE OF THIS REPORT

In the Whlrty—elghth Progress Report a szeries of 11 tests wes reporicd

e e -

on web crlppllng;under concentrated loads. These 118 tests whlch incinded
e L "

R

17 rnvresentatlve tests of the Twenty-fifth Progress keport were carried

out for web crippling by lozds on th=2 spsn, by simple end reactions, by

énd reactions with additional lnads on top flange, énd by_reactions of con-
tinuous supports with similar additionsl loads. Two formulag were de?él-
oped from the entire series of tests which represented, for thé two cases
{lozds on span, and reactions), &ll test rssults with satisfactory accuracy.

ﬁowever, only 8 out of these lld tests vere carrled out on olnalm'veb
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"beams (all others rcferred to double webs) Thcreforp, 20 248 itionﬁl_tests
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of flnple web pecxmens reoorted herein are Cesigned to furnish more cvi-

e

L

P Lo

dence on single web beams.

-II. METHOD OF TESTING

The specimens, which were cut from undasmaged outside portions of oid
lbeam specimene, were tested for 4 types of web-crippling as mentioned in
the Thirty-eighth Progress Report:.

(a) Only 2 ecimens of 1l gage were tested to obtain web failure

“.under a concentrated load on the span, because & series of 8 tests (6 of

[al]

them were for 18 and 14 gages) under the same conditions had been tecte
&nd ware reported ir the Thirty-eighth Report. Six of thesc cight 0ld

y3ts, as mentioned in the Thirty-eighth Raport, b vod sabtisfictoniiw.
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However, doubt was expressed on the validity of the two old tests on llvga.
specimens. On these two specimens high bending stresses obtéined on a Zg"
span were thought to be responsible for the relatively low failure loads
(p. ?‘of Thirty-eighth Report). For this reason specimens cut from these
same beams weré tested on a 16" spen as were most othef specimens of the
.Thirty;eighth Report.‘ Failure ldads obtained were indeed higher than on
the longer span and bidser to tpose predicted by the empirical formula.
‘These tests ave designated as "web-crippling, span, top flange loading.”

(a) Six (6) specimens were tested in a similar way, but so as to causs
failure at'fhe suppofts. Thesebtests zre designated as "web-crippling, re-
action, top flange loading"..

(b) Six (6) specimens were teéted undef direct éompression load of the
web sonewhere aloag the span (removed from ends). These tests are desigs
nated as "web-crippling, span, two-flange loading".‘ |

(¢) Six (6) epecimens were tested under similar direct compression
load, but witﬁ loads appliéd at one end of each séecimen, These tests are
cesignuted as "web-crippling, reaction, two~f1ange loading".

In both "reaction" loadings (b and d, above) the outer edges of the
distributing plates were aligned with the ends of the‘beaﬁs. 411 distri-
buting plates wers blaced on rocxers or rollers so as to obtain contimuous
contact Gespite deflectioa of the specimens.

IIL. RESULTIS

The test results are summarized in table 1 end the graphical repre-

sentation or the test evaluation is given on drawlngs 247 to 250.
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Table 1

Results of Web Crippling Tests
~-single web specimens-

Failure Loads, 1b. (per web)

Syp t b Spaun Reaction Spsn Reuction
Bean D.S.i. in. in. top fl. top f1. two fl. _two T,
NZa 22,200 0462 1 1,600 830
2.5 ' 1,660 920
-Q3b 32,200 L0462 1 1,130
Q3¢ 22,200 .0463 BeB 1. 1,275
vZa 25,800 L0757 1 e 6,200 - Z,400
‘" : 2.5 6,750 ¢,060
NE 25,800 .0757 1 - 2,600
NZc 235,800 ©.0757 2.5 4,075
KZ2a 37,600 - 2% 1 12,300 €,300
2.5 , 14,600 7,520
KZb 37,600 1220 1 7,125
2.5 10,225
K3a 237,600 L1220 1 10,8500
2.5 12,900

IV, EVALUATION

In-the manner as discussed under the szme heading in the Thirty-eigith
Keport, the following same two squations were used: For span crippling,
both top flange and two-flange loading:

P = (15 + =.25 Ji/%) t2 s

ult yp

For reaction crippling, both top flange and two flange loading:

P = (10 + 1.25 /b/%) 2 s

ult ¥P

Tahe =traight lines representing these squatione are plotted on sll four
- érawings. It is seen that the test points scatter within satisfeactory
limits éround these lines.

tgain, in order to show quantitatively the accuracy of these fozmul;s
f§r these 20 tests, the four tables below have been computed. These tébles

coutain the actual failure loads, the fallure loads computed Lrom the above

formulae, and the percentage of deviation for the tests,



-4
Table 2
Compariscn of Empiricul and Computed Failure Loads

Spen, Top Flange Leoading

. Pw C Pw
Beem Syp t b test  formulsm 4
KZa 27,600 .1280 1 10,5C0 17,500 - E2.2
K2a 37,600 .12320 2.5 12,900 16,5C0 : - 21.8
In this table:
Sy = yield point
t = sheet thickness
b = width ¢f tearing
P, = ultimate test load, per web

P, formula = ultimate load coaputed from formula given in Thirty-eighth

Report
% ﬂ= percentage of Geviation = 100 (P, yest = Py fora) /PW form
oy ~ x - ' . " ~ i *
tThe mean deviation of Pw test from Pw form for these tuq tests is
- 22%, as compared with - 26% obtuined in the old = long-span tests
on the same specimens.
Table Z

Comparison of Empirical and Computed Failure Loads

Reacticn, $op Flunge Louding

' Beamnm Syp t b Pw test Pw form e

0Zh 22,200 L0462 1 1,13 1,080 + 4.6
0Zec 22,200 L0463 2.5 1,575 1,319 - 2.7
NZ 35,800 0757 1 2,600 2,960 + 21.6
Nace 25,800 0757 2.5 4,070 <, 430 + 16.6
£2b 37,8600 L1220 1 7,125 7,560 - B.7
K2c 37,600 L1230 2.5 10,325 8,740 + 18.1

The mean deviation is + 8.7%, the mean positive deviation is + 15.2%,

the mean negative deviation is - 4£.2%.
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Table 4
Comparison of Empirical and Computed Failure Loads

Span, Two-Flange Loading

S

Beam yp |t b _ P test Py form o

03a 22,200 L0463 1 1,600 2,050 - 82.0
03a 22,200 L0462 2.5 1,960 2,670 ~ 268.6
N%a - 35,800 .0757 1 6,260 5,480 + 13.7
‘N3a  ~ 25,800 L0757 2.5 6,750 6,850 - 1.5
Kza 27,600 L1220 1 12,900 12,150 - 4.8
K2a 37,600 .1220 2.5 14, 600 16,500 - 11.5

Th# mean deviation is - 8.7%, tha mean nositive deviation is + 12.7%,

the aean negative deviation is - 1%.2%.

Table 5
Comparison of Eanpirical and Computed Failure Loads

Reaction, Two-Flange Louding

Bean syn 7 b Pw test Pw form %

NZa 32,200 ,0463 1l 880 1,080 - 18.5
02a 22,200 .0462 2.5 9z . 1,310 ’ - £9.8
NEa 35,300 ".0757 1 2,450 - 2,960 - 7.2
N3y 35,800 0757 2.5 2,060 2,490 - 1.2
Kea ) 37,600 L1220 1 €,800 7,560 - 10.1
KZa %7,600 L1220 2.5 7,500 8,740 - 14,2

The mean ésviation is - 17.0%.

V. OBSERVATIONS

(1) A1l #11 gage épecimens failed by distortion of the part of the web
directly under the loag&., The éistortiom, semicircular in shape, was strict-
ly localized, usually spreading not further than one third of the depth of
the beun from the loaded flangs into the web. |

(2)AUnder "top flange loading" all three #14 gage specimens failed by
istortion locally of the part of the web directly under the lozd; while

the rest of the three #14 gage speciiens under "two fiange loading" failed
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tue to bulging of the entire web from top to bottem directly at the loaded
portion.

(2} All six #18 gage specim;ns failed Gue to bulgingvofithe entire
web from top to bottom under the loaded portion. |

(4) In most of the tests for heavier éage (#lljgage here), distortion
occurred not only in the web but alsc in the loaded flanges directly wader

the loaded area.

VI. SUMMARY :

(l)‘A total of 20 tests of singlse web specimens on web crifplipg by
local loading was carried out.

{2) Tests were carried out.by loads on the span, by simple end re-
ketion, ?y end reaction with additional loads on the top flanée, and by
reactions of comtinuous supports with similar adéditional loads.

(3) It was found that the two formulsue whlch had been developed in the -

- A rnn st 2 2 it 2 N ey g, i b e P et M ) vt et m e e T R S

;hlrty-elyhth Prowrpsg Report could be used for single web upeciﬂens w1th

et mmtnsty i

e et 4 et A AR Tl et e e s ot e e e AT RS

sufficient accuracy. The anount of acattering of the e sults of thesas

~ -

tests as compared with the data of the formaula is about the same as on ths

double meb tests of the Thix ty~eighth Report, and is more than amply

-
T e e e S n e

covered by the factor of safety of £.5 used in the Dedl"n opeciiicatloQa.
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