Jeansuans 8. I9 33 atufl 5 (511 - 524) fuenow - AAAY 2549 UNANN3e8
KKU Engineering Journal Vol. 33 No .5 (511 - 524) September — October 2006

m"mﬂaﬂ%waaﬁ%mqﬁﬂ%’uﬂﬁgm‘mmw
*

AILNAIDINALNDS LILTT

A%y dorvdnimana” uaz 1BIna Fazdan’
1 a_ a a a o Y
' sasmaaiansd madrimnssalus ausdmnssumans swingnaoinalulawszaouindouys

2) o a a_ a a a o 1%
"sindnmniSyanln medsimnswlen ansdmnswmand wmAnmapinaluladwszaauinasuys

Email:wachiraphon_t@yahoo.com
UNAnLD

unanukdnmanuasnusasaniIngnliudgmnwdionaisindwe ety laols
a 6 & s o aaa a o ' a aa a o va
silzdonlaasanlodidudiiujisonumdsznedmanuiegliludinaludui vinlid
v . oo ne & av A on z C W
anumanInlunsiuiaidalagedu nuidpilsturninmen 5 unas ldud gnsgini,
§11h9, UnIugs, gasdad uazszues hanwaulndowlaasenlodionaz 8 uaz 10 awdau
™~ S A . ! Ve o ' o &
UTinmihflgluudazdunaunulannnnnmimeseunIuadauuuganiinne g uasviinsiu
3ﬂ€1’aam\11mms5mLuuaﬁﬂﬁ (Static) fNaNaw 15  Lwnzthaana  waz 19 wnzdhaaa
a1y usinmasaumeldaniizdis 9 novaea 3 ganazlaud annazunasgIud
awnndiias, annazlaunaauazdulassriud uszan1izdraaslaslfinTainasaunis
\wanamwiasisgdsuaiganithlawmadszinnia ileanasaummasiuudavesfueiany
3,7, 14,28, 60, 90, 180 uaz 270 14 MuAAL KamMIaTAlTIIMeanladuaIngee 9 ludn
nnursanuiaanlodnandsznaudis Fann, aglun uazindnaanlod 1nnInasauiig
e e - SR
FuudaveIAnIzued, AN uazgaIdad wud MasTuusidaezAniu Walalnduals
¢ a & Y & v ' o o a o A a a ° '
asanlodifiniuaniava: 8 (dufauaz 10 swhaeTuusidavasdudmingd uazdnhs wud
P a a a & oA A A [ &
sandllaudSinaladonlaasenlod usswuineargvasdusnngnuiulssguninanniu
l-=l a g/ a ' | a g:
wiamanauaulunsugddiadnemnn 15 wnz-thama 1D 19 wnzihaaa due1ing 5
' a ) o o @ [y & { A Y A [ [
unssazliumliurasideiuusidagadu e onluduanuamuaznuindusniannimia
gasdad arfianuainudasninduihaimelddifgadaifisuiufuundidn 9 wazwuiine
nageumuldaniziaaslasldisiasmasevazilimadwgniansiesniinmaseunisle
snzlanuaalandulasssrua

adragy - wseala s, Indwas sy, Indoulaasanled, anuaimn

*
FuduatULaIUN 5 WEuu 2549 way lasuunANUatUWA e TUN 2 RInnau 2549



o

512 ATy §7UMUINA 2TINA FAZFIN

Durability of Kaolin Stabilized by
Polymerization Technique

Wichai Sungwornpatansakul » and Wachiraphon Thitasatcha ?
D Associate Professor, Department of Civil Engineering, Faculty of Engineering, King Mongkut University
of Technology Thonburi
2 Master Degree Student, Department of Civil Engineering, Faculty of Engineering, King Mongkut
University of Technology Thonburi

Email:wachiraphon_t@yahoo.com

ABSTRACT

This research investigated the durability of kaolin stabilized by polymerization technique using
sodium hydroxide reacts with aluminosilicate in kaolin which produces the products with higher
strength. Kaolin in 5 types : Suratthani, Lamphang, Prachinburi, Uttradit and Ranong provinces were
used throughout this work. Kaolin was mixed with sodium hydroxide at 8 and 10 percents. Mixing
water for each mix was obtained from modified proctor test. Then the samples were prepared by static
compaction at 15 MPa. and 19 MPa. respectively. Testing was observed in 3 states : reference state,
natural state and artificial state by accelerated weathering testers with UVA-340 fluorescent lamp for
strength tests at 3, 7, 14, 28, 60, 90, 180 and 270 days. The analysis of main oxide contents in kaolin
consisted of silica, alumina, and iron oxide respectively. Unconfined compressive strength of kaolin
from Ranong, Suratthani and Uttradit have higher strength when change solution of sodium hydroxide
from 8 to 10 percent. Otherwise, unconfined compressive strength of kaolin from Prachinburi and
Lampang have lower strength when change solution of sodium hydroxide from 8 to 10 percent. It was
found that when kaolin from every sources have more ages or more pressure, an unconfined
compressive strength gained higher strength. Also, samples which have higher age will have more
strength. For durability, the testing results shows that kaolin from Uttradit province has less durability
compared with other types. Testing by accelerated weathering machine make samples less damage
than natural state exposed by sunlight and rain.
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Physical Properties :

Liquid Limit (%) 34.43 44.69 34.67 50.33 29.37

Plastic Limit (%) 15.70 25.67 23.86 25.03 24.31

Shrinkage Limit (%) 15.22 25.09 23.44 19.09 23.28

Plasticity Index (%) 18.73 19.02 10.81 25.30 5.06

Specific Gravity 2.63 2.62 2.68 2.64 2.71
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INANTIA 1 WUINEUIIRI 5 unasdian Liquid Limit ag’lmm 29.37% — 50.33%
Plastic Limit a¢/lu124 15.70% - 25.67%, Shrinkage Limit agjluz24 15.22% - 25.09%, Plasticity
Index E]%ﬂ,u“ﬁ’l\‘l 10.81% - 25.30% LLa:@hmmdN?ﬁﬁLW']:aguisl,u‘*ﬁN 2.62 — 2.71 namAa@auw
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Textural Composition :

Gravel, 75.00 - 2.00 6.05 18.90 15.36 5.45 6.02

Sand, 2.00-0.05 63.95 64.60 48.64 42.05 30.98

Silt, 0.05 - 0.002 13.30 8.80 25.70 17.00 50.00

Clay, <0.002 16.70 7.70 10.30 35.50 13.00

D60, mm. 0.103 0.200 0.107 0.060 0.041

D30, mm. 0.050 0.070 0.042 0.002 0.005

D10, mm. - 0.008 0.002 0.001 0.001

Coefficient of Uniformity, Cu - 25.00 62.94 75.00 41.00

Coefficient of Curvature, Cc - 3.06 9.70 0.06 0.61
Classification :

Unified Soil Classification CL CL CL CH ML

AASHTO Soil Classification A-6 (6) A-7-6 (7) A-4(3) A-7-6 (16) A-4 (3)
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KaN1INageUNMILAdagInanaIzwluaTed 3 nuihdinumsladeslaasenlod
nlalun lfienuduiusivaiianunwiuiuuiigege (Maximum Dry Density) wazd3anm

¢§' . . ' A e o a 3 A’ a e & :;’d ° g
AMUTUAINZEY (Optimum Moisture Content) atiafibdaty drmgilunsidoasafisie
USunmanudufivaanzannnmeseunisuadaganiunaspunasladoulaasean’lsd 8
= < { o v o a ¥ A X o
wasidud waz 10 wWeafifudunadoiu udnhdUTnmanuzunldlulslunmmsniuglosls

WIIN LN BLATINAI DL I UNIITNARALAIANTNRITULIIDANANIILA LIV IR0 IAUINILARZTHA

~ & A ' o
DA - - ﬂii]']mﬂ?']ll’ﬂu 7 AANMURPLLWBLLRIRITA
UARIAULTY lmasulaasanlod(@) v
WANNZEN (%) (kN/m®)
n 8 18.84 15.57
Unanys 10 19.00 15.42
] 8 19.28 16.85
Eeh 10 19.25 16.78
. 8 18.14 16.32
i 10 18.34 14.20
. - 8 18.63 17.95
B 10 15.80 18.19
- . 8 15.19 18.54
gaaan 10 15.21 18.83

A19197 3 m\lmi‘n@aaun’m.l@a”@g\?m'wvmjm (Modified Compaction)
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NANNINAFALRNIRITULIIDAN AN LA ma:m;ﬂwalugﬂLmumiwéf\amﬁdﬁ 4 PNUUL

YNAIDLINTINANUFNWURTTZHINIASITURIIDANANIILE mﬁ'umgj"naaéhaahamﬂﬁam’stﬁ
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. NaOH ﬂ’iw MRITULIIBANANI9LAL ﬁa’lﬂq@h\‘i 9 (MPa.)
LARIA L AL ;NI
(%) | (MPa.) 3 7 14 28 60 90 | 180 | 270
Ref | 13.85 | 15.03 | 17.46 | 19.13 | 19.41 | 19.96 | 20.56 | 20.72
15 | Natural | 16.25 | 16.53 | 17.12 | 15.95 | 13.64 | 12,50 | 10.45 | 9.71
UV | 19.95 | 20.70 | 23.43 | 23.23 | 20.88 | 17.97 | 14.47 | *
8 Ref | 1451 | 1516 | 17.41 | 19.38 | 19.95 | 20.63 | 21.44 | 21.49
- 19 | Natural | 14.63 | 15.79 | 17.90 | 16.59 | 14.04 | 11.91 | 11.50 | 10.21
=2 UV | 21.78 | 22.20 | 23.20 | 22.86 | 22.38 | 20.05 | 18.06 | *
= Ref | 12.67 | 13.68 | 1554 | 17.14 | 20.29 | 19.76 | 19.78 | 19.39
- 15 | Natural | 13.31 | 14.89 | 16.99 | 13.42 | 11.75 | 9.70 | 7.04 | 5.93
UV | 1624 | 17.19 | 17.78 | 17.63 | 17.37 | 1558 | 13.09 | *
10 Ref | 13.08 | 13.72 | 17.77 | 18.25 | 18.62 | 20.17 | 21.09 | 21.21
19 | Natural | 13.88 | 14.65 | 16.26 | 1257 | 9.92 | 899 | 7.68 | 5.90
UV | 17.45 | 18.10 | 19.30 | 18.85 | 18.64 | 17.40 | 14.90 | *
Ref | 13.69 | 16.59 | 18.67 | 21.37 | 22.27 | 22.12 | 22.79 | 22.91
15 | Natural | 13.19 | 14.15 | 15.50 | 15.57 | 15.20 | 14.90 | 12.82 | 11.58
o UV | 18.33 | 19.88 | 20.93 | 22.44 | 22.84 | 21.31 | 19.62
Ref | 14.30 | 14.92 | 18.21 | 24.01 | 24.67 | 25.36 | 25.49 | 26.08
19 | Natural | 14.98 | 15.84 | 16.94 | 17.22 | 16.84 | 15.81 | 14.97 | 14.15
§ UV | 20.70 | 21.87 | 22.99 | 24.60 | 24.86 | 25.61 | 25.29
2 Ref | 16.31 | 16.39 | 19.43 | 23.85 | 24.38 | 25.40 | 27.41 | 26.78
15 | Natural | 15.94 | 16.28 | 18.41 | 18.07 | 16.93 | 15.48 | 15.18 | 13.87
UV | 19.85 | 21.01 | 23.87 | 25.41 | 26.33 | 25.98 | 24.96
10 Ref | 18.21 | 20.01 | 24.76 | 27.32 | 27.96 | 28.26 | 28.09 | 29.32
19 | Natural | 18.23 | 19.09 | 19.64 | 20.90 | 20.58 | 19.13 | 18.13 | 16.68
UV | 23.86 | 26.18 | 27.19 | 27.46 | 28.17 | 27.59 | 26.56
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AW Cre e oo a A
.. | NaOH | MAITUUTIEANIANIALT Na1Lde 9 (MPa.)
UREIA w | &Ae :
@) | (MPa.) 3 7 14 | 28 | 60 | 90 | 180 | 270
Ref 13.01 | 13.50 | 14.54 | 16.76 | 16.98 | 18.19 | 18.60 | 18.79
15 Natural | 12.62 | 13.33 | 14.45 | 14.36 | 14.09 | 13.06 | 12.22 | 10.61
8 uv 14.52 | 15.46 | 17.10 | 16.87 | 15.95 | 15.87 | 14.18
Ref 13.27 | 14.67 | 1598 | 17.43 | 18.14 | 19.02 | 20.39 | 20.78
= 19 Natural | 13.35 | 15.18 | 15.64 | 15.42 | 14.69 | 14.16 | 12.68 | 12.12
\aé uv 1498 | 15.69 | 17.03 | 17.35 | 16.35 | 15.64 | 14.54
A Ref 15.02 | 15.75 | 16.82 | 18.30 | 19.11 | 20.26 | 21.92 | 22.81
& 15 Natural | 14.56 | 14.75 | 16.13 | 15.82 | 15.48 | 14.36 | 12.62 | 12.32
uv 1551 | 16.13 | 17.60 | 17.20 | 15.74 | 15.16 | 14.81
10 Ref 17.22 | 17.54 | 17.88 | 20.62 | 21.30 | 21.76 | 22.19 | 23.21
19 Natural | 15.95 | 17.16 | 17.36 | 17.07 | 15.81 | 14.87 | 13.20 | 13.04
uv 16.89 | 18.59 | 19.70 | 18.07 | 16.45 | 15.39 | 14.67
Ref 10.38 | 12.22 | 13.31 | 13.74 | 15.63 | 16.59 | 17.18 | 17.45
15 Natural
uv 14.89 | 14.18 | 11.87 | 1042 | 8.46 | 5.89 | 0.32
8 Ref 12.82 | 13.39 | 14.62 | 15.69 | 16.35 | 16.88 | 17.57 | 18.00
19 Natural
:g uv 15.38 | 12.09 | 10.87 | 9.92 | 935 | 8.38 | 0.43
Ug: Ref 11.97 | 12.86 | 14.12 | 16.23 | 16.87 | 17.02 | 17.95 | 19.02
15 Natural
uv 1554 | 1393 | 1021 | 930 | 795 | 7.21 | 0.32
10 Ref 12.07 | 1291 | 1497 | 16.57 | 17.93 | 19.30 | 20.18 | 20.52
19 Natural
uv 1594 | 13.27 | 10.34 | 9.69 | 9.07 | 8.87 | 1.95
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