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ABSTRACT 

The main objective of this study is to investigate the impact of moisture toward the 

ancient building with wall bearing structure. The building studied is nearly 100 years old 

building. Moisture content at all outside walls and inner walls of the 1" floor were measured to 

analyze the causes that impact against the building. 

From the study it was found that moisture content of the walls were at the high level. 

The average moisture content of outside and inner wdls were 5.5%RH and 4.1%RH, respectively 

(the acceptable value for the wall should not exceed 3%RH). In addition, reducing the moisture in 

the walls using anti-moisture material to prevent absorption of moisture to the walls is also 

studied. It can be shown that the moisture content of the walls is reduced to the standard level 

and, as a result, the restored building can be safely used. 

Keywords: moisture I ancient building I wall bearing 
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u ~ n ~ ~ ~ d u d u 1 u o t m s s ~ ~ ~ 1 1 ~ ~ ~ ~ 1 ~ ~ ~ d ~ a ~ ~ l u ~ 3 ~ 1 m ~ 1 1 ~ i . r ~ 1 l ~ 0 1 n 1 ~ ~ ~ ~ n ~ a ~ f 1 ~ d ~ ~ ~ n ~  
d 4  l 1 

wall Bearing ;umR7iu~u~ienu1uW~q.r i l n z i i 1 ~ ~ w ~ ~ m ~ n r n ~ L ~ t l H 1 u o 1 n n a ~ u i u i ~ a ~ 1 1 f i  

(;dS 2.10 AIFI:: pI$2.11) 
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2.5 w a n a ~ w l t l ~ u s s ~ ~ n n a ~ u ~ l r p d o l p l e r ~ d a n a ~ p l a ~ p l ~ ~ a % u n ~ a ~ ~ ~ i ~ ~ n ~ ~ ~ b n ~ ~ % r a " ~ ~ ~ g  

n'sumadasrhs 

~~dl+&~~iopH'pnuliotii~d~er loo i u  n knnu'~oonnnmmlwihu J I I J I ~ # ~ ~ U  
d A mdo~kf l Q n n ~ ~ ~ ~ ~ a i n u ~ ~ ~ ~ n ~ ~ ~ ~ a * ~ ~ t l ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i a ~ ~ ~ ~  r i 1 l ~ ' a d ~ w ~ 8 ~ ~ ~ e 1 n r n r  

uuiuGGglbin 
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i a y ~ ~  ~~nf tP iu (2544 )  7 A i i o i 5 R m ? ? 6  msnn noudsriina'mwue~fi15n"uI~1 
4 - 9  

7 ru'~il4~na"eu w ~ o q n u ~ ~ i  r n l i ~ a ~ s i i u l u ~ ' ~ l ~ n ~ ~ ~ ~ ~ x ~ ~ i v o ~ ~ ~ a ~ n ~ ~ ~ o ~ ~ u u n ' ~ ~ ~ ~  

IdlA~fiaou8-r ~ ~ ~ ~ ~ ~ ~ U ~ " R ~ R ~ ~ ~ ~ ~ ~ ~ ' U ~ U ~ ~ ~ ~ ~ L W G ~ ~ $ I ' % X ~ I ~ ~ R ~ R I ~ I V O ~ ~ ~ ~ I ~ ~ ~  
%%If< Methyl si1ane UCI) ~ ~ ? u I A %  30 ml. Potassium siliconate (Evercrete Top sealer) P(?U?PIS 20 

d 
ml. Rhoximat RC 80 d?~lfif  30 mm. Rhoximat HD 224 M R ~ ~ P J L & J $ U  40%v/v d%Jl@l;19 20 rnl. 

Wacker 290 ~ F ~ ~ I U I ~ ' # U  40% v/v d?%JlFl4 20 ml. Wacker SMK 550 dfl31~i'&J$~ 20%~)~ 

d h l ~ 3  20 ml.blaE Wacker SMK 2 100 $w'J~'uI'?!u$u 10% vlv ~ ? U I W T  20 ml. Rhoximat RC 80 
* cia tlar Rhoximat HD 224 i f iun~~r*almu~~:~n~n~w1nmsms~ot~nia~R1uli '1~ixI~w~u 

;dqn (99.54% 11.:: 99.48% aiudiTiy) 1~udcleal~ ~ o i ~ s ~ r n u ~ n r ~ i ~ c  (86.89% tin: 

88.46% P ~ I U + I ~ )  o~nrn~~nne l rn~3nun~3 f i "~n io~  s r u ~ l a ~ o s d a n n ~ ~ 1 1 4 9 w u i 1  Rhoximat 
a cI 

RC 80 an= Rhoximat HD 224 I ~ U ~ I ~ ~ ~ U I U M M U ~ O ~ ~ ~ ~ ~ " R ~ ~ Q U ! & ~ ~ ~ W  ilRmTgR&&WQJ 

~ J n P ~ 8 ~ ~ d q n i m r L n * o u c 1 ~ ~ ~ ~ n ~ ~ ~ d ~ u u ~ i d n ~ ~ ~ ~ n i T ~ m ~ u ~ 1 u a ~ ~ S ~ u ~ : n ~ ~ ~ n ~ f f l m n o ~  

w q t ~  m s t i u 6 n " l ~ i n n " ~ ~ ~ a 5 ~ 1 ~ ~ 1 ~ ~ n e r ~ f ~ d 9 ~ ~ ~ ~ ~ ~ ~ ~ ' % ~ 1 d ~ ~ ~  
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o3mrluntuluu?k1~i9~waz1aai ~ g u s ~ r n s i d ~ n ~ f i . r ~ u  N.R.2458 T R U  
4 d  d u d  

~~'nonuuuu~z~i1lU"ufii~d0~51.rn"s uiuldnl?sn snu idu~41ua~uiGw nuius~fn'm nn' a ~ i  

iudoqa~nijiltyrnmqni JIGO~$~~IIXBO~IL~Y ?1i1Gf7~& o o i o u ~ k l n Y h . r u ~ ~  ioSnIu ~ a i u d  Q 
Y 

lowltr mnba % ~ i i n ~ a ~ i ~ S u n ~ r o o ~ ~ ~ ~ ~ i ~ l ~ ~ ~ ~ n ~ ~ o ~ n ~ ~ ~ u b ~ ~ ~ u ~  naala iu  iin15 

ooniiuuom~r Tnu?2qg1us1nuo.rTns-rnhskiuunoun3mnou~~ i?i!unoun?aAriladdu 

g ~ u n n l n ~ ~ d s d ~ u n r ~ o ~ t l ~ ~ ~ w ' n ~ ~ ~ ~ n ~ ~ ~ i i ~ n ~ ~ a r u 9 ~ ~ ~ n ~ ~ ~ ~ ~ ~ a ~ ~ a ~ d ~ ~ ~ n ~ ~ ~ u ~ ~ ~ #  

w~~i8u~nrqnf1q~dobfiu~~%"flf III J ~ O I $ I I ~  

24 ' 4 4  
m r i 9 n ~ i ~ u n s ' ~ u u ~ f i ~ ~ n ~ 1 1 u ~ d 0 8 n $ r 1 w a ' ~ ~ ~ f l a i % ~ ~ ~ d ~ 1 u ~ a f l f  z f l ' u v i ~ f ~ ~ n ~ ~  

~ ~ s i ~ d ~ ~ n ~ - r n ? i c f l 4 : ~ n w  Wall  eari in^ T R U I # W G . ~ I B U ~ ? U ~ U G ' I M G ~ ) O I ~ I ~  L A ~ ~ z W I I I ~ ~ ~  
4 4  X 

n 1 ~ n i r 6 i ~ s l ~ q ~ i s l o ~ n ? ~ ~ ~ ~ ~ ~ n 1 ~ ~ 1 f l ~ ~ u n ' u w p s " ~ ~ 1 n 1 ~  

Y 

% ~ ~ % X ~ 1 1 ~ f ; i ~ ~ n ~ l ~ ~ 1 ~ ~ 1 ~ 1 1 ~ ~ a o . a o u n n 1 w v ~ ~ w ~ ~ o i n 1 ~ 1 1 n ~ n 1 ~ n 1 s ? ~ d 1 w u ' ~ 1 ~ o ~ n w " 9  

e lms i~p l~q&rnu i~n iu i~M~n 'ua~o in~~1 iw3o1 i  i w s l t . o i m s ~ u n a & ~ u a i m r d ~ ~ ~ ~  

~ b u h ~ ~ ~ i n r i n v o ~ o ~ ~ ~ ~ ~ i ~ ~ a ~ o ~ d ~ u ~ i ~ ~ n a ~ ~ ~ ~ ~ ~ ~ ~ ' b ~ u ~ u n ~ ~ ~ ~ ~ ~ d i ~  ~G4d53m1 
1 4  d' 

Wall Bearing I ~ u ~ ~ n ~ ~ ~ ~ ~ m ~ ~ S ~ P ~ ~ ~ ~ ~ ~ U ' ~ ~ ~ ~  ~urrnu msm.rg lu~ ina~~~~ 'F IU~UMf  1U 

9 46 
n'u 1nuu'oy a i l  ~ j i in i rd~s?ol l~uo- l i lu l3ubo~ au'wnu wmmrdiudq.ro~nlslunru 

i d d  (pI$3.1-3.4 1 
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3.7 Concrete Moisture Encounter 

4 -9 1 n ~ a t i ; a i ~ ~ ~ 1 u ~ u l u n ~ ~ d ~ ~ ~ d d ~ ' 1 1 ~ ~ 1 ~ ' ~ 1 ~ f . p d ~ ~ 1 ~ ~ 1 0 ~ n ~ ~ a ' ~ ~ a 1 ~ ~ ~ 1 ~ d ~ 1 u ~ ~  

IdA~nriu ~ ~ u m ~ ~ # ~ ~ ~ d i h ~ n u o i a ' e r n a i % J ~ ~ ~ ~ f i ~ d d ~ ~ i p d b ~ u * ~ ~ d ~ u ~ a n ~ ' l d n ? n ! w ' a  Screed 

~ ; i d n ? ~ u ~ n  12.5 U U . ~ G ; L U U ~ ~ U U ~ ~ L ~ ~ ~ ~ U I ~ ~ A ~ ~ U ~ ~ I R I ~ I U ~ I P ~ ~ O ! ~ ~ I ~ ( ~ ' E ~ ~ ~ ~ ~ ~ I U ~ I ~ ~ ~  

~luuiiou~ionn~u 1uutu~d*i~msn~nou~o~o~1u~s1~a~~lf i~!oi~naixI~u1uo~nini~~~~u 

c i 1 u 1 o l n ~ 1 u l . r v i 1 l ~ n 1 5 a ' ~ ~ 1 ~ 0 ~ n a ~ % 1 ~ ~ d ~ ~ 1 ~ l ~ a a " ~ 1 ~ ~ ~ ~ ~ ~ 1 ' 1 ~ ~ a 1 ~ ~ 1 ~ ~ 0 3 ~  dirnr4qsqnuoq 
4 m + o . r i R ~ ; ~ n ? ~ u i u ~ ~ ~ 4 ~ a  6% 1 u m s m s ~ o i ~ 1 u i i ~ n 0 p d n ~ ~ b ~ a : ~ m i ~ n a i x I ~ u 1 i ~ ~  9% 

Y 

% u ~ ~ I ~ P ~ % ~ Q % I $ u A ~ D % J ~ U  

qa:fiplaz 

- n 1 r ~ ~ a r w ~ w a a i n r 1 r o d i ~ 1 ~ 1 1 ~ ~ ~ ~ 1 ~ ~ 0 ~ ~ n i ~ i i ~ ~ u w ~  
4 - 4  - ~ ~ ~ ~ ; , , i i ~ i ~ ~ ~ ~ ~ & w ~ n o ~ i 1 n 1 5 ~ ' i a ~ a ' m r i 1  

4 u 2- - ~ f l u ~ n ~ a ~ % l o f l ~ ~ i ~ d i u ~ i i ~ ~ u  

- sluiwdnsriu1rowfiw11w'm:~afi 

- aJn~dvi~o~norjSiG~~ &un.run:ii$~~ls.r 

~ Q ~ I E R  
k Y 

- !rimuisoi~didiu I coating inqijanuld na~o:G1i~q2~w"uoon 
i t i o u ~ w o m r n ~ ~ o i n ~ ~ d ~ n i ~ ~  

B u 
- A!r l41nmro~pl~~oa'w$~af&~~~~~5 .rd~~mris~o:vi~mrnsa~a"~i~ 

3 I 
nainwuua:ii~wua:io~~~'i~Zuu1ifi4~ 
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Specifications 

Measuriug method: Non-deshc tive signal (impedance) 

Frequency: 0 to 6 KHz 

Electrodes: Non-invasive capacitive coplanar conductive rubber 

Moisture reading accuracy: *1% up to6% for concrete 

Relative readings for other materials 

Dimensions: 6 x 3x 1.3 inches (15x 7.5 x 3.3 cm) 

Weight: 10.5 ounces (255 gm) 

Battery : 9-V alkaline 

Display: Analogue 

Measuing Range : To over 6% moisture content for Concrete. 

0- 10 comparative for Gypsum floor screed 

3.3 ~ ~ r n o ~ n ~ ~ ~ ~ n ~ i z i b ~ f i ~ d ~ p f i  

~ d o n n u c i i n ~ i r J ~ u d l m * 4 i n i ~ ~ ~ a ~ a ' a ~ ~ a ' ~  1wrns~dfud~a~l~~ain15li 'u oin 

nrnwpr~qoimsd~ $fd-~~ao!a" R ' o . r ~ r ; ' j f f ~ n ~ ~ u a 1 b ~ ~ ~ ~ 0 n 1 1 ~ 1 u ? ~ n 1 ~ d ~ ~ 1 d ~ ~ ~ ~ ~ 0 1 n 1 f  b1a: 

m ~ ~ u ~ n i r l u m r b n ~ ~ a $ u r o ~ ~ ~ ~ o i f i ~ ~ t ~ o 1 ~ ~ ~ ~ ~ ~ u ~ ' i o 5 ' u J * i w ~ n u o ~ 1 n s ~ n % " ~ ~ ~ ~ n ~ ~  
Y *  A 

~ ~ o ~ ~ s d a o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n a ~ u ~ f d ~ u ~ ~ w ~ ~ % ~ u ~ ~ a ~ ~ ~ s ~ ~ f i ~ ~ ~ ~ ~ ~ ~ w " ~ ~ ~ ~ a ~ u ~ ~ p l ~ ~ ~ n ' ~  
2 5 sa d 

wu'qo-itnr ~ u i " a ~ s k ~ ~ ~ u i l ~ w i ~ ~ ~ ~ ~ u ~ d ~ ~ n a ~ ~ a ~  ~ ~ ~ T $ L A ~ ' Y ~ ~ # ~ F ; H ~ E u x B ~ H I  
Y Y  

ILniirduiuoan?-iuiuriiudnu olnoimirdi8uhoi1~n1f$ini~in~ilunr' .r ir  mlwqros 
8 ' .  

4 -  K 
naiu Jun~nauu n'o r i n v e r r l n r ~ n ~ 1 a u o ~ ~ 1 n ~ ~ ~ ~ 1 a 1 ~ ~ ~ ~ 1 ~ 1 ~ 0 1 u t i 1 ~ ~ ~ 1 1 a ~ ~ ~ 1 ~ n a 1 u  

l$uw iulw'ainu'ao~ms i i n t l m z l n ~ ~ n h . r d x m  Wall Bearing ih~~~rn6?1rrrod?udu 

n'nuazj-tu~~ri ~ R U ~ I U I I ~ T Q I ~ S U ~ ~ ~ ~ U ~ I ~ O ~ Y ? U ( U ~  UIIR::I~YSUIRIIRT~ d3utl04 

1nrsniui;iu&nriniawuet#oH~qd9L9u~~ ~ n u a j  A1aunls6oifiue~iadu luK?i?inq81 

~ o ~ i i 2 w l u d o u h a u ~ n 7 ~ ~ ~ ~ ~ ~ ~ i l ~ ~ n ~ ~ ~ ~ ~ ~ e r ~ ~ ~ ~ ~ d ~ u ~ a ~ I ~ ~ u 4 ~ ~ ~ ~  vii%nYoimr~ii 
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d d  l I Tn5.rn$1rd3zlnn Wall Bearing ; U R ~ R ~ I U W U I U W G ~ ~ ~  I l n ~ ~ 1 ~ ~ ~ ~ 4 1 6 n n 1 ~ 1 ~ ~ ~ 1 ~ 9 1 n  

rn~u~uriauh~uin ( E ~ d 3 . 8 )  

?$ni,iiAluilqjwi n'o m~nt~sl~u?ilosfiu~i~oJ1o~nG'>1i~u wGsuotln~.r~hd 

~ o t ~ ~ ~ ~ ~ ~ f i ~ ~ n ~ ~ n h ~ ~ ~ % ~ ~ ~ u n ' a u d f ~ n ~ ' ~ ~ a ~ ~ ~ ~ ~ u n ~ ~ ~ % * ~ ~ i i u  i d l d o d m + u ~ q m d  
J oio i~~uurnuvih  ~ u " ~ ~ a i n m r ~ ~ ~ t l u l ~ d n d ~ ? i U R ~ U i ~ n ~ u R ~ I ~ u ~ l N ~ ~ ~ O ~ ~ ~ ~ 6 ~ ~ ~ ~ u  

Inr anhc ~ ~ u - i n ~ d i ~ u ~ ~ ~ i ~ s ~ i ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ ~ ~ ~ u n ~ ~ r ' ~ ~ ~ i ~ o d " n ~ & ; ~ i % a * ~ u n i i a ' ~ ~ ~ ~ u v ~ ~  
' i a  

wG4 dun41 n l r  r i ~ n ~ ~ u ~ u ~ ~ u l ~ i n ~ d n ~ i ~ ~ u ~ r n u i r  o d i u l ~  iduhiunmu~uvllnn 
1 
~ui=?iuwIY4 

P i n q b u . a " u m r i u s s ~ a ~ n ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ X ~ a ~ u ~ u ~ ~ ~ ~ ~ r i ~ ~ u  5 % ~ n u ? t q d  
v s'a a d  d v d 

t l ~ l 3 ~ 1 1 ~ 1 9 ~ ~ ~ F l ~  DVVDWElfl%Vl Sikadur- 742 
4 v d . 4 4  q w h ~ a z  ~ ~ ~ ~ ~ ~ n . a ~ n s ~ n n u m i ~ ~ ~ ~ a f l ~ f l b b ~ ~ ~ ~ a ~ % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n i ~ ~ ~ a ~ ~ ~ & ~  d 

d m  w n u u o ~ " o ~ n % i 1 $ ~ ~ 9 ~ d i f i i a ' ~ ~ . 1 d 5 ~ f i o p 1 ~ a o i a u  WHU 3 d~udi~urns~~inlliondu 

GLHH 1iiid-w ~ n ~ ~ ~ q ~ i ~ d ~ a : a ~ u ' I ~ t a u w '  ~ ) l d ~ ~ m ~ ( i m  ~n~~(1dix1daub~i~aon"w OZ!& 

# p r  4s 9 d d  ~ o r m n u m i u u ' u ~ n n ~ i ~ % 1 i ~ n ' ~ ~ i u d 5 ~ ~ n ~ 1 n ~ 1 n ~  JOI~~'IW~'IJ~WIW ~ ~ i o i o d i i ~  
Y b  0 oi i lk~u Sikadvr - 742 i i d 7 ~  ~n~~osm~i1w~1n1a'~~~kba~~fi~~fln15n~1ia1~d0ei1s1fl1~ 

Y r  

~nln:dl#lntlkiu~s:anwd~~ 7 pieWii uufawnn(~~iug7u)  riln?uss.r?u#unzmu 

(Bearing Plate) g l U S ~  ~ ~ ~ m f ~ s ~ n 5 n n 1 8 P d ~ a $ R f f d f l ~ n ~ ~ 3  (Bolt) lbodlnnfFh4 7 (Anchor Bolt) 

~fins~c~#ourn~mauuftvo~n~n~~u~abufl?fl -m~kQ.runic  (Reinforoament) ~in:l#di~ ?U 
d d mrgnllwr~lu~~nnoun1ml~noun~mpJnaiu~t4~i~ni~AHfiou~~u 
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8B u q~dr~h.wd Sikadur - 742 I ~ U  W B ~ B D ~ W W ~ ~ ~ I U ~ ~ U L ~ ~ ~ ~ ~ U I ' ~  n ~ h s r I ~ d ~ : ~ ~ ~ P d d ~ u  q 

lXn"u4lbau ~liii~irriin:rnuTp11iauW" !n~~ulnn1uiniin~lnwia1#3 ailnsomsiudii 
3 u 9 :  w % n ~ i r m u ~ b n a l i  Sikadur - 742 ~i!shYAaf? (uuod6uiugrunpf) ~ a ? ~ ~ s n u w u i i d i i ~ ~ c  kin: 

k dunau !~in'nnlsnnhlu"o11~9dtn~ii~9~a 1i?h7?1164mdnatJ9 (Mechanical Strength) d~ 
i n q ~ n u d o ~ ~ ~ t ~ u n ~ m ~ ~ ~ ~ e i i ~ l ~ ~ ~ ~ ~  
I 

VUPIna~fiis"l~"31~ 
dl dl 4 d 9 d u  m31n~uuwufil k6w?ynwu'RnmsinR?u Sikadur - 742 ~ i o 4 i ~ ~ . I R z B i F l d ~ i e t v ~ n l i ' i t b a ~ ~ ~  

d4.3 l i l lnnllaoud~l~ 9 u n s o l n w u i j ~ G u i i ~ ~ ' 1 1 ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ w I X p ; i 1 n a ~ ~ 1 ~ ~ o  ~nul+~n:o.rdonn 

siu ~ ~ ~ ~ U P I S I U  ~miau11Pjf 4n-M ifl~6l.l 
fi 

m3.ra-rwu W;IAS~L~I+:H~~~~B~IW q 

mrwmu inYwnuriw w ~ u  A bin: B Anad~i12uiYu i u ~ u r n ~ ~ ~ w ~ ~ l n u l a ~ n ~ ~ u ~ f ~ ~ o ' u ~ ~  

(Yu'tiiu 400 soudouiti) d u ~ ~ a ~ o r i ~ ~ u ' o u  I u i i  aul~dauwnulilulini~era6u oiniu5.r 
d.u de 4 n'ou 7 indmwrru c nqldlu uol:~riiihwnuo~~ ~ ~ o ~ ~ i n ~ ] i u o ~ ~ ~ u a n ' u  in31uuYu 

~naai~u~:aSi~.s Jfl1491u 
4u g r d s r  ~mi.rdiwu m r m n n l ~ l 1 i d u i ~ 8 n f . p 3 ~ ~ ~ u ~ o ~ i u ~ 1 ' ~ ~ n ~ u  bonluqulir thlumswrY16 

o ~ i . r n ~ i ~ n u o n n a ~ t 1 a 1 ~ ~ i n i ~ t ~ 1 % ~ 0 % " ~ 1 0 ~ 1 ~ ~ 0 d ~ ~ ~ ?  aw'old Sikadur - 742 ~ R ~ O U  

ihotiwiodaqoud11 ~ w u & ~ d w  ~ o ~ ~ ~ o ~ a p s * ~ i f l ~ ~ n ~ u ~ ~ ~ ~ ~ d ~ u ~ ~ ~ ~ n ~ ~ i ~ ~ ~ ~ ~ ~ ~ f ; i ~ ~ i u  
Add Y Y  

nd d i n ~ ~ m r ~ n n ~ o n d o 9 u w " ~ n ~ u ~ ~ d i ~ n ~ i ~ ~ p . p ~ u 1 4 1 ~ ~ u ~ n c i i ~ s m s n ~ ~ u ~ 0 i e r ~ u w ' ~  
B d Y c ;  

msmviunu'inr~ii1Y~pC;~1u0u0~m1~~~1~~d~~ q a i 8 c i ~ i i 8 ~ u n ~ l ~ u G a a ~ ? ~ ~ m w ~ S f l n Z  

m3ri>naiuaze1n ~# i in~ iun~o~nm?oq$oi i~~  f iu~dmionu#w Guiuss" ) (~hinner C) 
t 

tbllwz4ih~#kftu ~ ? l ~ W ~ l q ~ q R ~ U ~ ~ l ~ ~ O ~ U ~ ~ 9 ~ ~ i n " P d  4 .au. niyuo~noun~mlnri  AD;^ 
d L 24 4 4 4  

~lih1ni13-6 rillmn n s ~ u ~ o ~ ~ ~ n r n w o ~ r n ~ ~ ~ a z q f u ~ ~ i 3  9 ~ n Q ~ u o s A w ~ n m u ~ ~ ~ u i q n  
pl d A  d~l.r?un~%insiw nB ~sjiinii 5"c linzIia5u 4 0 " ~  

41 y na9.ram~iim 
3 dau A =  n?ui?v~a dau B = n?udiwi dau c=  wswsiua:r;u~ 
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2 dl d4FI ido1i~a~1umr~nn?iu~uLia'a~i1wn1s~wnaipJPiuu~~ 

I .  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Q I ~ I ~ A ~ O ~ I ~ I L ~ O ~ ~ U ~ ~ ~ ~ R ~ ~ I X I ~ ~ ~ ~ * ~ ~ B R X U ~ ~ ' ~ ~ U ~ I T K ~  
i d  A 4.w Y B  4 

naiu.aunHiTdu ~ ~ ~ d a u w u ~ n n ~ o e n ~ ~ o ~ ~ i ~ ~ % j i ~ n % " u G ' i w ~ n ~ ~  a.rumr~i.rnwurnrsiR 
9 A wG~InuroxwGqnzq o:l~m~asu"o Caring i~uwi~ubnmc 1 '/,.. 

2dd 3.1 1 mfo.rda Coring Moter 
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v 4 
4. ~ ~ I G U ~ I ~ ~ Q I ~ W G ~ L I U ~ $ ~  T~ulamsodo Coring ~#uCi1uijui$nrn9 1 Wb07:: 
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~ ~ o : o v i ~ m r ~ f u d ~ . r w ~ ~ o i n ~ ~ ~ i ~ ~ w ' ~ n ~ ~ ~ ~ n a ~ ~ 1 ~ p d p 1 o ~ H e d ' ~ i ~ 6 a i o ~ . i i ~ n i ~ ~ ~ a o a ' a  

r i ~ n ~ ~ u ~ u w o a p r ~ o ~ m ' i ~ n ~ ~ ~ ~ ~ d ~ ~ ~ ~ i a ~ ~ ~ ~ ~ ~ o i ~ l u n ~ u r n  rilmmslo& 3 iulauui 

n ~ ~ ~ v h n i s i n r i ~ c l ~ ~ u d ~ n a i u ~ ~  3 r-riu ~ d o ~ c i i n ~ ~ ~ ~ u ~ u ~ n ~ : ~ ' p l ~ a i % ~ ~ ~ ~ n f i f ~  
2 a d I 2 nmurunnwuga 3 2%;~ pnn ip.as+in~-tmwu o. lo  ~ u m .  p~d2q~~in~: r iuwu 0.60 wmr. 

A' 4 
ga~3g.seins%&uwu 1. lo  i w r .  ~ ~ u n ' i n ~ r p l r ~ o b r i l n a 1 u ~ u ~ ~ t l ~ 0 ~ 1 ~ 1 ~ 1 f  ~ ~ h r i ~ m ~ J u n " n  

waiiiu'liidodiuuiiu~l~~131ad3.3) DPU
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d 
riilaiu (Mean) ~nn!qliriimun~nwum n(pn3itd n.ca3nsd n.6) ~u"oln"r;inmuaulumi 
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bi 4 
4.2 n 1 ~ 3 m ~ i r r i ~ u u e ; m i m ~ a ~ a ' ~ d 1 n a i ~ ~ u ~ n ' ~ u d a ' u J ~ ~ ~ ~ a 1 ~ ~ ~ )  
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I ~ ~ ~ : ~ R ~ R ~ I ~ ~ U ~ I I ~ ~ ~ ~ ~ I ~ ~ ~ U T R ~ ~ M C ~ ~ ~ W I S ~ B ~ W  I~GWIA ~ d m ~ l a # u 6 ~ ~ n i i # i u i h  

l d a ~ o i n ~ i u ~ ~ ~ i  i~U&lUdiiii~cl1RRpiB9~'LI~La~Hu'981fibH(i'9a'U 7il*ilh%~~c11~illary action 
B 
van~~rn;~ capm action I~uiinwazmshnpi~uv~~li'i).t3~Raiaipd T ~ o r n r g ~ J u u o q i n ~  

X t i s ~ n t n i o i f l ~ ~ u ~ r o ~ ~ ~ ~ ~ n d a ~ ' ~ ~ i ~ . ~ a i a ~ w ' ~ ~ ~ ~ ~ ~ d a ~ d ~ u u  ibu*fla~iiumr h a  
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1. f i ? Y q U M ? ~ ~ ? h ~ i ~ ~ U € t i ~ l ~  Exclusian of water I~.JoIII$~u$?u (Top soil) 
4:* ' A  nui.aud~ul&iu nu~d~uinoltiaufli~inw"~ iwa~ll;ii&viaui7qln8; uinrudu 

4 c l d  
2. da.rn'utin:eenituu~ns~nii~dulidnuniudomsinunu9u&ita~n^u 

4 4 4  

Chemical resistance I U ~ & ~ U ~ O U ~ A W U B W ? R U  (I$QUM:Q~Q.S~I.~ &iosh  l i ims rzu~u  

oimcl i~~zn:~?nlurnrglln%"n~~iZiiau 
Y 9 

3. das6un1ail~snG~voqGii1n:na1~1~~ ~ U W  water peneiration control tiu 
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