WHEANTTUMITVUIIBA M UDUIBZ TR 3P0 NLLILIYB]
EnaunIAE SsHanT imeduudlsfuiluuuvdantas

o= ey 4 L] o @ o as 2
GNHBH TR INAN %ﬁgﬁﬁﬁﬁﬁfﬂﬁﬁiﬁﬂ

Sittichai Seangatith” and Saran Kumjadrol?. (2006). Axizily Compressive Behaviors and Design
Eqguation of Reinforced Concrete Columns Having Asbestos Cement Pipe as Permanent Formwork,
Suranaree J. Sci. and Technol 13(4):351-362.

Received:

Abstract

The ebjectives of this research work are to study the behaviors and modes of failure of reinforced
concrete columns asing asbesios cement pipes as permanent formwork and to compare the test results
with a modified EYT"s design eguation, The fest specimens with diameters of .15 apd 0.20 m, height of
.75, 2.38 and 2.20 m, and sicel reinforcements of 1.5, 2.8, 2.15, 264, 3.53 and 3.84% of the column's
cross sectional aves were used. The tolal of 46 specimens was tesied under axial compression with
pinned-pinned supporis, From the test, it was found that the columns exhibited » [inear behavior up e
approximately 80 to 90% of the wltimate compressive loads. Then, the behavior of eolumns was nonlinear
and the longitudinal cracks at both ends of the columns started to increase drastically. All of the
columuns were falled by the yielding of the steel reinforcement and the crushing of the ashestos cement
pipe and concrete at the end of the colnmus. In addition, the colume's strength increased as the steel
reinfsreement increased and decreased as the sienderness ratic increased. Finally, the factors of safety
hetween the test results and the modified EYT's design equation were obeained in the range of 3.28 to
4.48.

Keywords: Reinforced concrete eolumn, zsbestos cement pipe, compressive jead
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Figure 1. Example of reinforced concrete
columns having asbestos cement

pipe as permanent formwork
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Table 1. Details of test specimens
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Gaoglusneszndng 15 89 75 U 2 uaaagy
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Lmﬁméwmﬁau%i%’luQﬁﬁﬂm

717 3 udnsnsfadaiegamagoudiy
loading frame Tﬂaﬁﬂﬁaﬁuﬁﬂmﬂuuvuaz
Jaedrvaaduiiunya (pin) Wongniadadh
aseafuud ifeumusgnasvdon Tayld

Specimens d L Reinforcement Percent of Lir
(m) (m) reinforcement (%)
15-75-2.64 0.15 0.75 6DB10 2.64 20
15-75-3.53 0.15 0.75 8DB10 3:53 20
15-75-3.84 0.15 0.75 6DB12 3.84 20
20-75-1.50 0.20 0.75 6DB10 1.50 15
20-75-2.00 0.20 0.75 8DB10 2.00 15
20-75-2.16 0.20 0.75 6DB12 2.16 15
15-175-2.64 0.15 1.75 6DB10 2.64 47
15-175-3.53 0.15 1.75 8DB10 3.53 47
15-175-3.84 0.15 1.75 6DB12 3.84 47
20-175-1.50 0.20 1i7s 6DB10 1.50 35
20-175-2.00 0.20 1.75 8DB10 2.00 35
15-230-2.64 0.15 2.30 6DB10 2.64 6l
15-230-3.53 0.15 2.30 8DB10 3:53 61
15-230-3.84 0.15 2.30 6DB12 3.84 61
20-230-1.50 0.20 2.30 6DB10 1.50 46
20-230-2.00 0.20 2.30 8DB10 2.00 46
20-230-2.15 0.20 2.30 6DB12 2.15 46
15-280-2.64 0.15 2.80 6DB10 2.64 75
15-280-3.53 0.15 2.80 8DB10 3.33 75
15-280-3.84 0.15 2.80 6DB12 3.84 75
20-280-1.50 0.20 2.80 6DB10 1.50 56
20-280-2.00 0.20 2.80 8DB10 2.00 56
20-280-2.15 0.20 2.80 6DB12 2.15 56




356

o = o g = s a .
rneunTaEsuvanf e Fudleiudunnunasains

gnaandou 9 funsdfuudeiumisvesya
ma%’mﬁa“lﬁ’amn'szﬁ’whig;ﬁwumaﬂﬁ (centroid)
veantdaveaEal 1NURING preload I
usenszvhmerelszma 5 Alafidu (kN) e
IWimegluannzndounaaey uazimsands
dial gauge Aaredruunvendaziiyn
fanaesanuenveaa e Jammsnadaluuud

6DB10

8DB10

AU (axial displacement) 1azAINISg INIa7
MIAUT (lateral displacement) VBT AL
fdu gano ﬁwmﬂﬁ’uﬁ1ﬂi:ﬁ1@iﬂtﬁﬂﬂﬂ%
hydraulic pump Widathdulaasednlids
hydraulic ram P819%1 9 LALBIUAILTILAY
Amswdeudumia uazvhnmsnadenlded
AorlosrunseRaauiansIva

6DB12

Figure 2. Detail of the specimen's cross-section
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Figure 3. Test set-up for axially compressive loading test
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Table 2. Mechanical properties of materials used in this study

Materials Standard test  Yielding stress Ultimate stress = Modulus of
method (MPa) (MPa) elasticity (GPa)
Concrete ASTM C39 and NA 21.5 19.7
ASTM C469
Steel reinforcement ASTM EB 412.2 541.1 203.9
Asbestos cement - NA 152 6.1
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Figure 4. Stress-strain diagrams of materials used in this study

400,
P
Z 300 - 15-230-2.64
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Axial displacement (mm)

Figure 5. Axial load versus axial displacement diagram of the column specimens having 0.15 m
diameter and 2.30 m height
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Figure 6. Mode of failure of the columns: (a) column with 0.75 m height and (b) column

with 2.80 m heigh
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Figure 7. Axial load versus lateral displacement diagram of the column specimens
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Table 3. Maximum compressive loads from the test, working compressive loads from the
modified design equation and factor of safety
Specimens L/r Max. loads from the  Working loads from the Factor of safety
test (kIN) modified design equation (kN)

15-75-2.04 20 397 124 3.20
15-75-3.53 20 490 144 3.40
15-75-3.84 20 577 151 3.82
20-75-1.50 15 745 186 4.01
20-75-2.00 15 778 207 3.76
20-75-2.16 15 808 214 3.78
15-175-2.64 47 338 102 3.31
15-175-3.53 47 390 110 3.55
15-175-3.84 47 456 116 3.93
20-175-1.50 35 599 155 3.86
20-175-2.00 35 644 178 3.62
15-230-2.64 61 315 79 3.99
15-230-3.53 61 328 92 3.57
15-230-3.84 61 345 96 3.59
20-230-1.50 46 514 138 3.72
20-230-2.00 46 608 153 3.97
20-230-2.15 46 650 158 4.11
15-280-2.64 75 287 64 4.48
15-280-3.53 75 314 74 4.24
15-280-3.84 75 276 78 3.54
20-280-1.50 56 499 122 4.09
20-280-2.00 56 560 136 4.12
20-280-2.15 56 536 140 3.83
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