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ABSTRACT

The aim of this research is to study the possibility to use PVC pipe instead of other materials
to form interior partitions. Axial compressive strength of individual PVC pipes as well as

compressive strength of PVC partitions were determined in this study.

For the axial compressive strength, 112 PVC pipes were divided into 4 groups by their
diameter, thickness and length. The slenderness ratios of 112 PVC pipes range from 2.6 to 112.3. Test
results show that PVC pipe whose slenderness ratio is less than 9 will act like short column while
PVC pipe whose slenderness ratio is equivalent or more than 9 will act like long column. The
ultimate compressive strength of short-calumn PVC pipe is equal to 61-(3L/2r), whereas the ultimate
compressive strength of long-column PVC pipe can be predicted from Euler’s equation for long
column. If, however, the slenderness ratio of PVC pipe is more than 80, the reduction factor of 0.0012

(L/r) must be multiplied to Euler’s equation for long column,

Yor the compressive sirength of PVC partitions, 8 PVC pariitions were divided into 4 groups
by number of PVC pipes used to form partition and spacing of screws. Test results show tha:t the
partition fails when lateral deflection of partition is equal to 1 centimeter. Also we have found that
both number of PVC pipes used to form partition and spacing of screws control the compressive

strength of partition and the former is the major factors.
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Unn 4

HamIinaasu

m319h 4.1 doyansinuimibosilszdvvesnie HITHUIAAWE AN

Mofina 3" 4"
$u 8.5 135 8.5 13.5
A9 1 2 1 2 1 2 1 2
fopdnual | Al A2 Bl B2 C1 c2 DI | D2
A714817, m. wuous 158y, Mpa
0.10 47486 | 51210 | 60.830 | 61.399 | 70.771 | 70.064 | 70.931 | 70.061
0.20 47.486 | 47.486 | 57.987 | 57.987 | 68.648 | 69.356 | 68.755 | 67.450
0.30 47486 | 46.555 | 57.419 | 55713 | 67.941 | 67.233 | 67.015 | 67.885
0.40 46397 | 49.488 | 41.546 | 42.496 | 56.426 | 58.811 | 57.824 | 52.041
0.50 30.931 | 43.305 - 147214 59.950 | 56.405 | 46.258 | 58.547
0.60 49.488 | 49.488 | 30.216 | 36.356 | 51.720 | 51.734 | 49.151 | 46.258
0.70 42533 | 40.214 | 27.857 | 35.884 | 51720 | 46.992 | 46.258 | 43.368
0.80 24749 | 23.203 | 30216 | 30216 | 42.321 | 42.321 | 43.368 | 37.585
0.90 23.818 | 21.648 | 20.773 | 24.554 | 39.377 | 42321 | 37.585 | 37.224
1.00 18.557 | 22.421 | 17.942 | 15.486 | 31.741 | 38.783 | 36.140 | 31.440
1.50 12.067 - 11.143 | 11.143 | 22335 | 24.699 | 19.369 | 20.239
2.00 5.568 - 7.555 - | 12930 | 12951 | 14.456 | 12.433
2.50 3.864 | 4.637 | 4.156 | 3.775 | 8.818 | 8.846 | 9.034 | 9.034
3.20 3.091 | 2477 | 2644 | 2831 | 5287 | 5308 | 5205 | 5.061




12

M 42 foyananisnameusididagagavesieRnIainmea o

VoWI% 3" 4"
$u 8.5 13.5 8.5 13.5

dretn | Al A2 Bi B2 C1 C2 DI D2

AU MRS AGIYR, kN

0.10 51 55 107 108 160 99 163 | 161
0.20 51 51 102 102 97 08 158 155
0.30 51 50 101 98 96 95 154 | 156
0.40 49.83 | 53.15 | 73.08 | 7475 | 79.73 | 83.1 | 132.88 |119.59
0.50 33.22 | 46.51 _ | 8305 | 8471 [ 797 | 10630 | 134.54
0.60 53.15 53.15 53.15 | 63.95 73.08 73.1 112.95 | 106.30
0.70 45.68 | 43.19 | 49.00 | 63.12 | 73.08 | 664 | 106.30 | 99.66
0.80 26.58 | 24.92 | 53.15 | 53.15 | 59.80 | 59.8 | 99.66 | 86.37
0.90 2558 | 23.25 | 3654 | 43.19 | 5564 | 59.8 | 8637 | 85.54
1.00 1993 | 2408 | 3156 | 27.24 | 4485 | 548 | 83.05 | 7225
1.50 12.96 _ 19.60 | 19.60 31.56 349 44,51 1 46.51
2.00 5.98 _ 1329 | _ 1827 | 183 | 33.22 | 2857
2.50 4.15 4.98 7.31 6.64 12.46 12.5 20.76 | 20.76
3.20 332 | 266 | 465 | 498 | 747 75 | 1196 | 11.63
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M91ehi 4.3 TeyamsAnnumeandiunnuyrgaveaefiiFiiuuan e 9

GNRES 3" 4"
F 8.5 13.5 8.5 13.5
Seriilois g 0.0285 00204 0.037 0.0384
((25))]
AU, U, ABATTIUANNBLYA , L/
0.10 3.509 3.401 2.703 2.604
0.20 7.018 6.803 5.405 5.208
0.30 10.526 10.204 8.108 7.813
0.40 14.035 13.605 10.811 10.417
0.50 17.544 17.007 13.514 13.021
0.60 21.053 20.408 16.216 15.625
0.70 24.561 23.810 18.919 18.229
0.80 28.070 27.211 21.622 20.833
0.90 31.579 30.612 24.324 23.438
1.00 35.088 34.014 27.027 26.042
1.50 52.632 51.020 40.541 39.063
2.00 70.175 68.027 54,054 52.083
2.50 87.719 85.034 67.568 65.104
3.20 112.281 108.844 86.486 83.333
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5 ¥
ey (%

M3 4.4 UAAIMNSATIFIUAIIUYZ A UazAmMLoUs N2 EY YaaRIF 3 117 BU 8.5

| e sy | MEnNdEMWATLER | Amaaensalsean Mpa.
0.1 3.509 2858.65
0.2 7.018 714.66
0.3 10.526 317.69
0.4 14.035 178.69
0.5 17.544 114.36
0.6 21.053 - 79.41
0.7 24.561 58.35
0.8 28.070 44.67
0.9 31.579 35.30
1.0 35.088 28.59
1.5 52.632 12.71
2.0 70.175 7.15
2.5 87.719 4.57
3.2 112.281 2.79

¥ ¥
a o

ﬂi P 1 v L] ar P ]
ATTNN 4.5 HTAIRTDATIAIUANLYSYA HarmMAU UL TEaY VBINIF 3 UITU13.5

AT ((UA3) fdasduANUTEgR | MMaosIUTEaY Mpa.
0.1 3.401 3042.443
0.2 6.803 760.61
03 10.204 338.04
0.4 13.605 190.16
0.5 ©17.007 121.70
0.6 20.408 84.52
0.7 23.810 62.08
0.8 27.211 47.53
0.9 30.612 37.56
1.0 34.014 30.42
L5 51.020 13.53
2.0 68.027 7.60
2.5 85.034 4.87

B 32 | 108.844 2.96
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M3199 4.6 LARIAISATIEIUANUTZ A UBzAIMIIBNTITEAY YOIRIE 4 TFu 8.5

AU (LUAT) ABATIAIUANNYERA | mruousalszds Mpa.
0.1 2,703 4818.71
0.2 5.405 1204.68
0.3 8.108 535.41
0.4 10.811 301.17
0.5 13.514 192.75
0.6 16.216 133.85
0.7 18.919 98.34
0.8 21.622 75.29
0.9 24.324 59.49
1.0 27.027 48.19
L5 40.541 21.42
2.0 54,054 12.05
2.5 67.568 7.71
3.2 86.486 471

i L
M 4.7 HAAIBATIAIUANNTTGA MaAIMUIouT T AY VeI 4 25U 13.5

AN (UAT) AvasidANusega | Amdiouselyzds Mpa.
0.1 2.604 5190.26
0.2 5.208 1297.57
0.3 7.813 576.70
0.4 10.417 324.39
0.5 "13.021 207.61
0.6 15.625 144,17
0.7 18.229 105.92
0.8 20.833 81.09
0.9 23.438 64.08
1.0 26.042 51.91
1.5 39.063 23.06
2.0 52.083 12.98
2.5 65.104 8.30
3.2 83.333 5.07
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(n.) (nn./a3.’) (P lailadn)
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w11 54.6 380 126.24 151

w12 53 360 119.59 151

w21 48 220 73.08 146 -

W22 47 260 86.37 146

w3l 54 320 106.30 151

w32 54.6 300 99.66 151

w4l 49 220 73.08 146

w42 49 240 79.73 146
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w32 fle misfifiszosviauaniiss 40 . svovreasyindua 30 . Fa06redl 2
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5.1.1 MDA AN TILLIISA (Compression Mode of Failure)
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5.1.2 mIIvalaan1sinunie ( Buckling Mode of Failure)
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fusumsvesoauiani aaaasiuglh 5.3
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AUN1IDBUADT ;

o = T E (5.2)

A7 K =1 (pined-pined support)
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v e Moment of Inertia, 1 Cross Section Area, | Radius of Gyration, 1
NaNINY
{mm4) (mm?2) (m)
i
PVC 3" 41 8.5 8.7xE+5 1.074xE+3 0.0285
Ed
PVC 4> %U 8.5 1.983xE+6 1.413xE+3 0.037
Ed
PVC 3” % 13.5 1.523xE+6 1.759xE+3 0.0294
P
PVC 4” U 13.5 3.385xE+6 2.298xE+3 0.0384
c; are :? U Poocted 9 o
M3 0.2 wsnagnaauidvesdudiunediFuaz Lica
. ‘ Modulus of Elasticity (GPa) Yield Stress,dy
9
Mode of Compressive Mode of Flexural (MPa)
Ed
PVC 3” ¥U 8.5 292 3.57 45
Plywood (1518) 1.456 3.74 24
150 y= 24943
R’ =0.998
100 r—

Load ,N

w
o S
\

0 0.001

6.002 0.003

Deflection ,m

’ 3
51 0.1 nsmlugasmIduius sz halhminoauaznsusudlve oI F

MBI Modulus of Elasticity (E, )
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TunoumsinalasIsanoou¥audu ( Linear Regression)

1. shneduIdwantanageu i indifvauazaseuagudoyai ldanwansnadouaas
fagiiii v.1 gt i aunseivsandulfwwamsnaseuiiiunoduaumseglugy
¥y =ax? (1.1}

2. ihimmiouswseduuazdasndiunnurzgait Idonmaihunadulde mdvw
. . o = £ -
Linear Regression 92 ldaumaiduassisaaslnguf v.2 daflaunsndu

logy=loga+b * logx (v.2)

ving1lh 4.2 s idunsassRaunuvesnidsusslszdoiisses 2.62 uazlinnusu

szanm -1 aady a2'ldn

loga=2.62
199 a =10
—_1
NATUMSH .1 21dh
102.62
y= X
102,62
130 o = 77

1029410 22 E(L | r)
z*E{L/r)

0012 (L/r)x £

(L/r)?
O E
= = .
(L/r) -3)
Tae E = Flectural Modulus of Elasticity (3.57 Gpa)

@ = Strength reduction factor (0.012 (L/r))
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AT I REAIAMUANAUETEWINI Ulimate stress MU Slenderness ratio 1RAY¥BNIT
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30

Ultimate stress

20 A

Sienderness ratio (L/r)
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I
I
35 - i
|
i

2.5

Log (Ulimate stress)

1.5 1 - j
\
|
|
\

Log (LN

4l o T A = o 9
51 1.2 nauamamsinneean snareuna Wi TaeiTanasuyudu
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