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REINFORCED CONCRETE COLUMN/ASBESTOS CEMENT PIPE

COMPRESSIVE LOAD

The objectives of this research are to study the behavior of reinforced concrete
columns encased with asbestos cement pipes under axial load and the failure modes
and to derive the factor of safety. The parameters include percent of steel
reinforcement and the slenderness ratio (L /7).

The study design covers short and long columns with steel reinforcement
varying from 1.50% to 3.84%. Forty-eight sample columns were constructed and
loaded axially to the point of failure using pinned supports at both ends.

The test results showed that most of the columns behave linearly up to 80-90%
of their ultimate strength after that they behave nonlinearly with cracking at both ends
until failure. All columns behave as short columns when failed that is the steel yielded
and the concrete and the asbestos cement pipe cracked. The strength increased as the
steel reinforcement increased and decreased as the slenderness ratio increased.
Furthermore, an equation for the allowable load modified from that given by the EIT’s

design code. The allowable load gives a factor of safety between 3.20 to 4.49.
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15C-75-2.64 0.15 20 397.5 124.04 3.20
15C-75-3.53 0.15 20 489.8 144.10 3.40
15C-75-3.84 0.15 20 577.0 151.09 3.82
20C-75-1.50 0.20 15 745.8 186.37 4.00
20C-75-2.00 0.20 15 778.0 207.30 3.75
20C-75-2.16 0.20 15 808.0 213.99 3.78
15C-1.75-2.64 0.15 46.67 337.6 101.60 3.32
15C-1.75-3.53 0.15 46.67 390.4 110.32 3.54
15C-1.75-3.84 0.15 46.67 455.8 115.67 3.94
20C-1.75-1.50 0.20 35 599.1 154.98 3.87
20C-1.75-2.00 0.20 35 - 172.38 -
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15C-2.30-3.53 0.15 61.3 327.8 91.78 3.57
15C-2.30-3.84 0.15 61.3 345.2 96.24 3.59
20C-2.30-1.50 0.20 46 514.2 137.72 3.73
20C-2.30-2.00 0.20 46 607.5 153.18 3.97
20C-2.30-2.16 0.20 46 649.9 158.13 4.11
15C-2.80-2.64 0.15 75 287.4 64.06 4.49
15C-2.80-3.53 0.15 75 313.9 74.43 4.22
15C-2.80-3.84 0.15 75 275.6 78.04 3.53
20C-2.80-1.50 0.20 56 498.9 122.03 4.09
20C-2.80-2.00 0.20 56 559.5 135.72 4.12
20C-2.80-2.16 0.20 56 536.5 140.11 3.83
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REINFORCED CONCRETE COLUMNS ENCASED WITH ASBESTOS CEMENT
PIPES SUBJECTED TO AXIALLY COMPRESSIVE LOADS

asoud Manlsn

unAnYISEAUTMAAANY

anivy uaseriing

dvawmansnsd i inimnssules dnindnimnssumans wnanedemna Tu Tagqsus

unAnee: amwauuqrﬂﬂvmmwaﬁnmnmqwmﬁuua‘"ﬂnywmﬁ'mmammﬂaunsmmumﬂﬂﬂgﬂﬂaﬁnﬁwmmmum
1&mm1u1ﬁLmnﬂﬂﬂ1uuumnuua"Lﬂ’uumuunaminﬂﬁaw"lﬁﬂum:m‘mammmﬁwm 2.0, Freg13i 1 ¥ lunmsnaaey
mmmﬂumuﬁuunaw 0.15 1A 0.20 IWAT AU 0.75, 2.30 1Az 2.80 1T TaeTUSuianmanasy 1.5,2.0,2.15,2.64,3.53
uaz 3.84% oI uRnTAaET mwﬁﬂ1‘5ﬂﬁﬁauwmuﬁﬂﬂamuiumuwqmﬂsmnﬁsmuqnﬂamm mmsmwﬁluuuunw
U39 (linear) 9152101 80% voahidaiuusnadagaga 1Iniu woAnssunsSunssezihuuun 15 iFadu (ontinear) 1ufia
i}ﬂmtmnﬁlﬂqaqﬂ Tﬂumtmnuﬂ"‘lunuumﬂﬂunﬁﬂﬂ.,mﬂnﬁumﬂ%'nmuﬁumnuam‘msanﬂaﬂﬁﬂmnuwﬂﬂm Tnginuae
msitavesmeithumedu ifanisng 'Im‘u‘Hﬁﬂl.fﬁmlEI“Lﬂﬂﬂ‘ﬁI.m'r‘l%"l??’lﬂiluﬂ'iﬂll.ﬁ“‘i’m‘Hlll‘l.lﬁﬂ!mu unnmnuuuﬁ"m
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finnuenlugldaudisegsznin 1.71 fe2.53

ABSTRACT: The objectives of this research work are 1o study the behaviors and modes of failure of reinforced concrete columns
encased with asbestos cement pipe and to compare the test results with EIT's columns design equation. The test specimens with
diameters of 0.15 and 0.20 meters, length of 0.75, 2.30 and 2.80 meters, and steel reinforcements of 1.5, 2.0, 2.15, 2.64, 3.53 and
3.84% of the column’s cross sectional area were used. From the test, it was found that the columns exhibited a linear behavior up to
the approximately 80% of the ultimate compressive loads. Then, the behavior of columns was nonlinear up to the ultimate
compressive loads. At this point, cracks in the asbestos cement pipe and concrete started to increased drastically and the compressive
load decreased significantly. The mode of failure of all the test specimens was in the form of short column. At the failure point, the
steel reinforcement yielded and the asbestos cement pipe and concrete cracked. In addition, it was found that the factor of safety of
the columns decreased when the slenderness ratio of the column increased and the factor of safety of the columns having the practical
lengths was in the range of 1.71 and 2.53.

KEYWORDS: REINFORCED CONCRETE COLUMN, ASBESTOS CEMENT PIPE, COMPRESSIVE LOAD
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