v CHAPTER 6

EXP ERIMENTAL WORK

6,1 General

To verify the analytical theory developed and

. o obtam exp erimental &a'ha., experimental work was -

planned and exeoute&. The details and the experimen-
*bal data are presented in thig ehapter.

‘6 2 sqope of Experimental vib:dc

A ) Sta’hic tests are porfo:cmed on 24 beam column
specimens. —Each specimen has emse—seotional dimenr
sions of 15 om.- x 20 oms The length ‘q)f member is
fixed'as 100 cm between the loading ﬁaces_.w 0f the
total of twenty four beam column test specimens,

twelve number provided a basis fox exgerimggpa]ﬁg?

.obgervation of the mode of failure for a variation of

{,stbegal‘ contents in the range of 1 to 3 percent at a
constant ratio of the fension Teinforcenent to the .

compression reinfo reement as equal to one.

_ ‘.Bhese twelve apecimens were divided into three

categoxi es. Each of the four Ueam columng 1n the

-

. firegt category had tengion reinforcement of 2 nmumbers
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g;‘% 12 mm diameter bai's, Bach of the four beam columns
in the sgobnd catego:gy .had tens;qn rginfo:coement of

3 i:iﬁmbers of_iz ﬂn'zrg ﬂtiiatteft_i{e:g baxs, _ﬁhﬂ.e the rest of
the beam columns in the thixd lea‘tego::guwe:ge‘igfir‘xfo;ced
by 8 mumbers of 12 mm diameter bars éietribuiied nni-

V formly on the seetion. Sectional dimensions and the

reinfcreement details are shawn in Figs. 6.1 and 6,2,

A Testing programme p:mvided a basis i‘or the
study of beam column behaviour foxr four different

eccentricity rati.os in each category.

e The other twelve snecimens were 'bested 10 s‘lmdy
i

the effeet of variation of the ratio of _tension

reinforcement and the com;:?qu@qz; :eipforcemgnt on

the mode of fajlure, Three such mﬁi"“ﬂ? 1, 1.5 and

e

2 were established in the testing specimens. The e
"l:ensib._x,}“ rgi;ni‘o;rcemem:h consisted of 2 numbers Mc}f 10
nm diameter bars for each of the 12 specimens.

The loading was applied at four different

eccentricity ratios.

-

The testing pmgramme, thus pmvideﬁ a basxs
for gtudy of bearg' column,beygv;ogr g‘.‘g;_ di:ﬁfex;ent
eccentrielty ;'a.;tios for 2 digtinet agpects of

gectional properties.
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Analyticel predictions of ultimate Load capa~

-~

eity of the gectlons were compared with the experimen-
tal data,

6,3 Material St:r‘:engrbhs‘

Three concrete cubes of 15 ¢m x 16 om X 15 on

and six concrete prisms of 7.5 om x 7.5 cm x 15 cm
were cast for eachfba.’och of concrete. The drxg.shi:ng:'

-~.gtrength of cubes and prisms and the stz;éss strain -

diagrama fox the pmsms were recorded.

LN [E—

ﬂ_d s’beal bar specimena f:mm ea.oh set wex'e

. teatec’l. Stress strain ou:mre, yield point, ultimaﬁe
load and pe?ceni;_ie]‘.ongaﬁ;iong were rg.qordgd. _An av e-
rage yield gtregs of 3000 kg/cm? ‘wag obgerved for
nild s*beel specimens. :

_ E for mild steel wae obtained as 2.1 x 10
kg/cmw. Modular ratio m was calculated by the

6

relation E /B where E for concrete was obtained
grom_.'stz"?gs st:aigpeléticpship of _c,oncre"be’ prism .
"specimens. Besults'of cube and prism testing are
recorded in Tables 6.1 and 6.2,

6. 4 Testing Equipmen‘c

The bea.m eolumn apecimens were t-ested on

compression testing machine of 200 T. capacity in
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sbructural engineering laboratory, The beam columns
had two ends hinged whil e testing. Hinge loading
device with the specimen is shown in Fig. 6.3« Bean
column specimen is first aligned at bottom to marking
1571{1“35 M \v;vith the gseat resting gggiz;st copo:_:’gte.‘ The
ag;;embly is then drawn jbo the "(:egting machine, The
aligr;mgn'b~é.t the top of the gpecirgxen‘i‘.s then done to
maxrking lines M .at the top. The testing machine is
| sgt for» initial 199@4&1; 'th;is_ ‘opgr‘a?_;iqn‘.._‘ The; s;;uacimenw
isg gz}fied by ropes to a,voi§ accie}ent. 'The steel balls
of 25 mm diemeter shown in the figure help %o achleve
a hinge loading on the specimen. The device wo:ck?'edf
satisfaetorilya' ,-'5

Dial _gauges to meagure lateral dafl ectians in
two ma;}or directions at the mid height were uged.
Strains on concre faces were measured by Demac Strain

Gauge at 20 cm gauge lengthg.



TABLE 6.1

CONCRETE CUBE STRENGTH

Specimen Nos

Date of

H ; Date of | Average cube
and mark § Cagting i Testing g Strength in
; i | ke/oo®
1 WUP 1/5 1-5-78 31=5-78
2 WP 1/5 1=5-78 1-6-78 -
3 MUP 28/4 28w 478 2-6=78 251,43
4 WUP 28/4 2B-4ia78 Db 78
5 WP /5 OmBT8  BimB-T8
6 WMUP 2/5 Qe 578 31-5~78 :
7 MUP 4/5 4-5-78  1-6-78 220 15
8 MUPTA/S b 578 OmB=78
9 WUP'3/5 B B 78 1678
;o MUP 3/5 3578 1=6-78 041,58
11 MUP 3/5 3-5-78 31~ 5-78
12 uUP %/5 3-5-78 1-6-78 |
13 81 7/5 7-5-78 7~6-78
14 81 4/5 4578 8678 533, 55
15 81 4/5 b G578 Bub=78
16 81 7/5 P 578 8678
17 82 5/5 5 5= 78 DB 78
18 82 5/5 5 5= 78 0uB-T78 004,88
19 s2 5/5 G 578 G B=78
20 sz 5/5 5578 9678
21 83 6/5 Bee 578 10-6=78 ‘
22 53 6/5 6-5-78  10-6-78 73,78
23 83 6/5 G=5-78 9mB-78
24 83 6/5 6-5-78 Om =78

=
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TABLE 6.2

CONCRETE PRISM STRENGTH

Specimen ¢ Average Prism 3 E 2
No. 3 Strengthin : Kg/2nm
’ H Eg/cm? s
1 N -
2 036,99 3.4 x 10°
4
5 .« - .
f; 190,72 3.64 x 10°
8
9
10 189, 38 1,89 x 10°
11
12
/'?’T‘
5
14 227, 80 2,02 x 10°
15
16
17 .
18 239, 20 2,05 x 10°
19
20
21 ; '
22 219, 00 2,49 x 10°
23
o4

Note 2 Spécimen maxk, date of casting
and date of testing shall be
as in Table 6.1 ‘



BEAM~-COLUMN SPECIMEN DATA

TABLE 6.3
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Specimen

$ H H $ H H
No. * , om s ch i > I . e :

2 30 81 155 24 - 0, 25 0. 30 0. 05 1e s 2, 05

5 3. 81 2032 = -0,25 0. 58

5 381  10.16 = 0,25 £0o¢ _

7 * 3: 81 20( 32 vl 00 25 0; 58

9 1,30 5,08 = 0,57 = 0,25 |
10 2. 66 10. 16 had 0. 33 : 0,\ 0. 19 1' O’ 1. 43
11 50 81 200 32 - Oo 25 09 58 '
12 0.00 . 20.32 = 0,50  0.58
13 4,00 20,00 = 0,20 0,57 | | |
14 0. Oo 20. OO ! - 00 50 00 57 0‘ 06 1. O 1. 36
15 4. 00 15' OO hand oo 20 00 29
16 4,00 10,00 ~ 0,20 0
17 4,00 25,00 = 0.20  0.86 ‘ ‘ _
18 4,00 20,00 = 0.20 0,57 o 45 4 36
20 4,00 15,00 - 0,20  0.29 \
21 4,00 25,00 = 0.20 0.86 v B
23 0.00 20,00 - 0,50 0.57
24 4,00 -

15,00

0.20

0.29

* For gpecimen dimengion, see Fig.6.1
@ For reinforced details, see Fig.6.2
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