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Strength improvement for Ruak bamboo to build pre-stress reinforced concrete slab
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Abstract

This research focused on the design and test of concrete slabs. The slabs were constructedusing bamboo and then
reinforced with the hot roll process. The bamboo used in this research was ruak bamboo hot rolled by rollers and then
wrapped into a spiral which created traction with twist and pull during the concrete pouring process. The bamboo was
then stressed to concreate and cured for the standard 28 days before it is tested. The results showed that bamboo
from the hot roll process, when twisted and poured, made concrete slabs 30cm wide, 10cm deep and 150cm long.
The concrete test slabs started to crack at these dimensions. At these dimensions, the slabs load ability increased an
average of 12.38% compared with reinforced concrete and 18.03% compared to normal bamboo. The break point of

the bamboo was forecast to increase by about 8.54%.

Keywords: Bamboo, Hot roll, Ultimate load, Concrete, Pre-stress concrete.
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Figure 1 Test specimens
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Figure 6 Machine flame
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Figure 8  Sample of tensile strength test of hot rolled

bamboo twisted
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Figure 10 Test specimen pre-test

Y

Figure 11 Test specimen bending machine

Table 1 Results of bending testwhen begin cracked concrete and bamboo begin broken (Ultimate)®'®
Snumdn Fufl HaNINAFaLLSanaunIAiEN Crack uINalsedy Pu/Po ANBULNIING
nagaL L3NG mﬂmﬁqﬂﬁ"mma Ultimate Load Pu(kg.) Failure Mode
B HANAROL  NOBY  WANAFAY  NOMf  Hanaseu
(kg.) (kg.) (mm.) (mm.) (kg.) (kg.)
aannIaLLlan
50U 1 1 456 512 0.384 16 456 512 0.95 1
2 456 578 0.384 1.8 456 578 1.08 1
3 456 540 0.384 1.7 456 540 1.01 1
Sm.l“?i 2 4 456 548 0.384 1.6 456 548 1.02 1
5 456 526 0.384 1.6 456 526 0.98 1
6 456 ldswysol 0384 limwysal 456 imwysol  ldswysel liswysel
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Table 1 (const.) results of bending testwhen begin cracked concrete and bamboo begin broken (Ultimate)®'®
SnumTu ] HamINaFaLLdanaunaly Crack L3Nz Pu/Po ANMHIUENIING
nagay UsInQ mslrsfigafianans  Ultimate Load Pu(kg) Failure Mode
e NANAROL MW  NANAROU VOB Wanaseu
(kg.) (kg.) (mm.) (mm.) (kg.) (kg.)
aaunIaLan
iE]iJ“?i 3 7 456 520 0.384 1.8 456 520 0.97 1
8 456 liswysal 0384 liswysal 456 limwysol  ldswysal ldawysal
9 456 535 0.384 1.7 456 535 1.00 1
aaunIaasu ldlkssTuen
iE]‘lJ“?i 1 1 457.041 549 0.385 2.2 983 1019 1.90 2
2 457.041 587 0.385 2.4 983 1085 2.02 2
3 457.041 607 0.385 2.6 983 1108 2.06 2
s0Uf 2 4 457.041  limwysol 0385  luswysal 983  limwysol  ldswysal  ldswysal
5 457.041 550 0.385 2.5 983 1078 2.01 2
6 457.041 579 0.385 2.3 983 1045 1.95 2
iE]‘lJ“?i 3 7 457.041 584 0.385 2.4 983 1032 1.92 2
8 457.041 561 0.385 25 983 1095 2.04 2
9 457041  liswysal 0385  liswysal 983 limwysel  swysnl  aiswysol
aaunIaasu i liSaton
iE]‘lJ“?i 1 1 850 610 0.385 1.3 1067 1144 2.13 2
2 850 695 0.385 14 1067 1143 2.13 2
3 850 654 0.385 1.2 1067 1187 2.21 2
iE]‘lJ“?i 2 4 850 628 0.385 1.1 1067 1178 2.19 2
5 850 669 0.385 14 1067 1159 2.16 2
6 850 liswysal 0385 limwysal 1067 ldswysal  liswysol liswysol
s0U7 3 7 850 liswysal 0385 limwysal 1067 ldswysal  liswysal laiswysol
8 850 659 0.385 1.3 1067 1168 2.18 2
9 850 670 0.385 1.2 1067 1180 2.20 2
(o Po fausinalsdniadsvasiunagey \fie fr = Rupture Modules U83A8wN3A (35.5 kg./om?)
aawnaallan b = AuNT19vBIUHUA(SIab width = 30cm.)
ﬂ'ﬁ‘ﬁ’]“ﬂ%’](ﬂLL?Gﬂ@VUa\‘]ﬂauﬂ%@]%ﬂﬁqwuﬂug h= ﬂ?quﬁuqmaﬂﬂauﬂ%(ﬂ(&ab thickness = 10 cm.)
AaunIaLlan aaunsaaswladliansne
i 1435 Balance Reinforcement Ratio
wmte g -
| | | Pb _ o.s;xkixo.ooz X f_C, (5)
\a P = usanaigaianany, L = 528211970490 E§+o.003 fo
704930 (140 @u.), W = iniinvesnaunIadaniiy
AN (kg./cm.) i £ Aouninadsziivluaaunia, £ Ao usedle
nnngufluaudaagage Uszanluldlel, g, Aelugdsanubanduvaslili k, fid

= 0.85 L#8 f <300kg/em?, k, HAN

M= h2 4 ' Aot 2V v
frbh*/6 @ _oes- 0.0008(f. - 300) = 065 1{a fe > 300 kg./em.* g

fin k4= 0.825 uazdngagavadluiuud
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