e

_I-
Rt ECL S R L)

LS "D2PRy

R T B L e

fud ot Vol o N (‘\ﬁ\v;&
A5 WA TANI RIS NAASINAT

ATA
[ P S v i N --A‘

“n
“J

¥ —

o~

——

COARPRYD  RALOTAIT AN IStoitiyisd

~lee >

s

PR P

e -

@




flmeayanan wsvseuindimansess

aNnEnaves FOAMING AGENT 5211 CLC Nifanuaussgamiie

Tuneunsaasnman

INFLUENCE OF FOAMING AGENT ON BONDING
IN REINFORCED CONCRETE

=
72 Nana

SIWA VASALA

nvmy...

vnzifoy. 1 05247 [b

RELL L L LTI TR ——

Tuden ... 0. 0.0, 2552 —

"
v, A bt bttt Lt LT

3nu1ﬁwuféﬁ'}ua'mﬁﬁwaamsﬁﬂmﬂmﬂé’nqm'll%ﬂ‘mﬁmmmmamumﬁmﬂﬁn
MUINIAINTsUAE
ANZIAINTIUMANI
amiumalulagnszeeundudigamnsaianszia
W.91.2552

KMITL-2009-EN-M-093-055



INFLUENCE OF FOAMING AGENT ON BONDING
IN REINFORCED CONCRETE

SIWA VASALA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MSATER OF ENGINEERING IN CIVIL ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2009
KMITL-2009-EN-M-093-055



COPYRIGHT 2009
FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



a d
AUZIAINTINAANS
aatumalulagnszoamndudinamismansz i

luSuseaIneniinus

v
[ r]

o Y a = d a a . ' ' = P =t = =]
HIVOINUTUNWUE  DNBWAUDY Foaming Agent 52UU CLC ‘V]lIGlE)H'14'JULLNUﬂmu01114ﬂﬂuﬂifﬂiﬁiﬂmﬁﬂ

Thesis Title Influence of Foaming Agent on Bonding in Reinforced Concrete
NN Wi naa
sHalszdn 49061510
Wyan INTINANAATUH T UNA
MIN nanssulus
e1ssiYInu Ineniinug HeLAT.ANY 1ad
HINBRUVINNHNUS KMITL-2009-EN-M-093-055

AN TUMIAOUINENINUS - nlm‘i'e%"a
3781190 wtisnanad ?K M—— =
HeL.AnATY anyway s
57,0317 qAUTYND /\f\/f/'
weL.g Yand GRGEIT | fﬁ\(
HALAT.ANTY Nad /Q//

u/@ewd faey Tugnif 22 wouany w.et. 2552 191 08.00-10.00 .

i L4
amuiiaey o 01M3 A $u 5 Woulszyw 3

AR

AMZIAINTINATNS SUT0UED

AN

d ar
(399MaNI10158 AS.NDUYE IATHIRY)
= = d
ANUA AUSIAINTITUAIAANT

Juh 22 wquman WA, 2552




Wave Ineniinus NENaved FOAMING AGENT 52111 CLC fillaaniiiensa

= :; = = d
damis lunsuniam@suman

AN wefz N
stailszad 49061510

Waan IINTIVANAATUH T UNA
AN Inanssulom

A 2552

dai a a d ar aa
Blﬂ]iﬂ‘l“l‘lﬁﬂﬂ]')ﬂﬂ?“ﬂ‘uﬁ HWA.AT.AUAY Wad

r 1)
UNAAELD
a = d  aw d’ a oa . - et ¥ - a
InemusRTUTIIUMANYIDNTNAYEY Foaming Agent NUWAADIIIDALMILYD
1 a < = = . Py as
szninasuniatumanaiulunsuniaultannszuu cLC Tavgaiszasmineiannneunia
" 4 aq a a 2y i e W o 3
wanndmiuay Inssaded luineninus ianumiamiminyesnsunian  1,200-2,000
. ¥
oo @ o " 2 as o " o v o
an/a’ naziiddsiuusadainnd 180 nasam.” fety 28 Tu laslddandnnhreduua
1 9 dg Vo 1 ¥ =2
0.4 uaz 0.5 ludiwesueims laoasidiufuaensio 1:1 lunmsuauuaznaaeUILGIBA
v . v
Wilen MARANINATEUWLIN WasAIs NHUImIMin 1,200 — 2,000 na/u.’ wazldénse
' " v
vidoaluMsHAuTMMAITUUTWAMTBITEH N 20.47 — 70.93 An/a1.” NOATIAIUIAD
' ¥ ¥
Fud 0.4 wazinisenng 19.64-58.61 na/aw’ NoasIENNNABTNYA 0.5 ANy
- - o 9 o 9 o a [l : [ | o o
nageuussoamtod luyesasnlamovaundanainnihdeduua 0.4 waz 0.5 UM

52MI9 10.82-57.06 NN/W1L.” 1AL 8.01-55.62 NN/ A1UA1AY



Thesis Influence of foaming agent on bonding in reinforced concrete

Student Mr.Siwa Vasala

Student ID. 49061510

Degree Master of Engineering

Program Civil Engineering

Year 2009

Thesis Advisor Asst.Prof.Dr.Komsan Maleesee
ABSTRACT

This research is to study the influence of foaming agent on bonding in reinforced
concrete of cellular lightweight concrete (CLC) by mixing the foam with cement paste or mortar
to reduce the weight of the specimens. The purpose of this .research is to develop the lightweight
concrete for structural. In this research use density between 1,200-2,000 kg/m] and the
compressive strength at the ages of 28 days more than 180 ksc. with w/c ratio at 0.4 and 0.5. In
case of mortar, cement / sand ratio of 1:1 was used and test for bond stress. From the test results,
it was found that the mortar mixing with foam having the unit weight of 1,200 to 2,000 kg/ms s
cement/sand ratio of 1:1with fine sand has the bond stress between 20.47-70.93 ksc, at w/c 0.4
and has the bond stress between 19.64-58.61 ksc. at w/c 0.5 after that use coarse sand to mixing
lightweight concrete at w/c 0.4 and 0.5 has bond stress between 10.82-57.06 ksc. and 8.01-55.62

ksc. respectively
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¥1. MINATOUMIANUHM MMMz MAITUNT DAY AT vAIWaY

U2, MINATBUHIANNHUIUIAZMAIT VU IDAVB NI

¥3. NINATOUNIMITANANI (Autogenous shrinkage) VD IBIMUANWAR
V4. MINATOUHINIEANAN (Autogenous shrinkage) VOINBIAS
¥s. MImaTeUMBANIMIgATINIe BTN

V6. ﬁ]i‘ﬂﬂﬂﬂﬂ‘ﬂ1!1‘3Qaﬂlﬂﬁﬂ‘luﬂzﬂu'iﬂﬁ1ﬂﬁﬂ



o ar s d
Y1. M 'i‘llﬂﬁﬁ‘ll‘ﬂ'lﬂ'J'IN‘I"I‘I-ﬂll‘lni“llﬁzﬂ]ﬂﬂiﬂllﬁQBﬂﬁﬁﬂalNuél'ﬂﬂ'ﬂ

A15197 W91 ANNRIEHMRAsaz M UL s S amdsve s IAIa

Density Strength (ksc) at
W/C Type .
(kg/m’) 3 day 7 day 14day | 28day | 60 day
1321.28 112.22 137.76 157.05 164.80 189.43
1431.57 152.85 182.77 220.75 226.86 239.10
0.4 G-S
1609.21 222.22 268.84 286.92 300.98 347.28
1704.42 268.23 322.74 407.18 448.56 474.34
1177.63 79.53 99.07 103.94 121.69 130.79
1302.73 103.17 133.00 144.09 157.34 157.75
0.5 G-S
1403.69 174.88 189.45 214.07 227.22 242.41
1505.11 223.04 235.81 270.19 275.38 280.48




Y2, MINATDUHIANUH UL ULAZMAIS VU D AYBINBT AT
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Density Strength (ksc) at
wi/C Type
(kg/m’) 3 day 7 day l4day | 28day | 60 day
1244.70 65.14 98.48 109.29 116.92 124.65
1443.00 67.41 99.87 122.46 134.00 146.85
0.4 G-S
1573.25 134.49 147.05 169.90 181.92 205.41
1845.00 292.80 307.68 327.00 365.08 381.15
1272.70 58.40 77.54 90.89 101.47 115.74
1371.41 69.02 88.47 101.65 116.22 130.80
0.5 G-S
1410.62 72.77 94.23 111.20 136.52 148.79
1652.35 132.23 191.21 210.25 233.34 241.09
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¥3. MINAXDUHINTIANARD (Autogenous shrinkage) VYOIHUUALNEA

= - s - ¢ ¢
AN H.9.3. MIBARAAIVDIVIHUAINTA

Foam Density Autogenous shrinkage (1 0°)
w/c 5
Agent (Kg/m’)
1 days 7 days 14 days 28 days
1431.57 0.00 374.91 571.39 856.03
1609.21 0.00 305.51 521.28 809.34
G-S 0.4
1704.42 0.00 361.75 542.68 778.05
None 0.00 270.04 468.21 630.23
1302.73 0.00 32541 741.52 1012.24
1505.11 0.00 339.98 662.08 966.36
G-S 0.5
1603.69 0.00 324.51 613.27 937.79
None 0.00 412.66 609.91 843.03




=1 ar 3 a9y o
Y4. MINATOUNINTUANAANT (Autogenous shrinkage) VDINDIAT

o - v dy ¢
AITHN H.9.4. MILAKARIVDINDIANT

Foam Density Autogenous shrinkage (10
wle
Agent (Kg/ ma)
1 days 7 days 14 days 28 days
1244.70 0.00 219.41 383.96 493.66
1443.00 0.00 217.55 380.70 489.48
G-S 04
1621.38 0.00 109.63 274.08 438.52
1845.00 0.00 162.24 270.40 432.64
1272.70 0.00 216.49 378.85 649.46
1371.41 0.00 160.71 321.42 589.28
G-S 0.5
1410.62 0.00 109.16 27191 436.66
1631.58 0.00 89.46 196.74 367.63




¥5. MINAADUMIOATINIGAFITNVOIWDIMT
3 . a
M3 W.9.5 FA3INIgATH
w/C Type Density (kgm’) Percent Absorption

966.26 21.67
1245.72 16.77

0.4 Grace
1588.01 13.18
1812.98 10.24
1006.92 2298
1275.95 L7

0.5 Grace
1535.97 15.08
1792.35 12.66
1199.12 19.40
1327.56 17.47

0.4 L-S
1539.62 16.42
1738.10 16.28
1009.72 22.53
1321.28 20.05

0.5 L-S
1508.30 17.46
1762.64 17.17
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V6. MINATDUHUTIDAM LA HUIOITIHIIN

- 0w - - d & 3 a
ATTIN H..6. n]iﬂﬂﬂ'ﬂ‘llﬂ1ﬂ1ﬂ~15ﬂll‘idﬂﬂl‘l“luﬂ3‘84“0‘55‘” u'lﬂ'liﬂll'luﬂ G-S

Type of Density
Ww/C Type i Bond Stress (ksc) at 28 day
Sand (kg/m’)
1264.12 18.47
Fine 1486.50 40.24
0.4 G-S
Sand 1695.06 49.41
1892.93 70.93
1309.60 19.64
Fine 1437.67 26.91
0.5 G-S
Sand 1743.31 37.94
1958.73 58.61
1200.33 10.82
Coarse 1362.42 19.88
0.4 G-S
Sand 1596.46 47.73
1840.53 57.06
1186.54 8.01
Coarse 1364.71 17.99
0.5 G-S
Sand 1597.02 37.69
1888.05 55.62

69



a o & @ =4 - < 7 -
MTIN H.9.7. fn’“ﬂﬂﬂu“'"nﬂQ’uu’QUﬁﬂlm'}anNGSﬁ]i u]tﬂiﬂu'“ﬂ L-S uaz L-P

Type of Density
w/C Type 5 Bond Stress (ksc) at 28 day
‘ Sand (kg/m’)
969.67 8.41
Fine 1364.99 16.30
0.4 L-S
Sand 1575.97 33.49
1764.05 55.07
1189.39 11.41
Fine 1377.50 26.35
0.4 L-P
Sand 1561.07 42.53
1751.21 55.01
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