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Study on the soil mechanical properties of the compacted clay, low plasticity (CL) which
mixed by the weight ratio between the dispersive clay with the high dispersion degree and the non
dispersive clay to slightly dispersion dispersive clay, present the results obtained from soil testing.
There are the testing of dispersive clay and the standard compaction test. Based on the study, the ratio
between the dispersive clay with the high dispersion degree and the non dispersive clay to slightly
dispersion dispersive clay of 3:2 by weight of those, show decreasing on the high degree of dispersion
of clay to slightly to moderately dispersion degree of clay, significantly. The compacted soil presents
the maximum dry density of 1.80 gram per cubic centimeter at the 11.13 percent of the optimum

moisture content.
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3.2.3.2 Specific Gravity (Gs)
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Atias1eq vesauilse lomilunmsuendnyuazvssdn nanAed Ay 2 ¥iia 1as
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@519 3.3. aaan limit vosAUYiiaA139 (A; Ke'zdi, 1974)

Water Content Sand Rock flour Sikt Clay
Liquid limit 15-20 20-30 3040 40-150
Plastic limit - 17-20 20-25 25-50
Plasticity index 0 3-10 10-15 10-100
Shrinkage limit 12-18 12-20 14-25 8-35
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yoaaau i dmawsdail
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aomznmla TaailudasisenarassvoalSuani  uAuss susRSUA Plastic Limit @9

Plasticity Index AeUN13

19




L.L = W,—P.L. = W,—P.L.
P.L LL-PL
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» .
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4. Activity of Clay fin 8A3189U3ZHI14 Plasticity Index #i8 t1lofiuaaumilsnnnadiadnnii

0.002 U, ANENNIT

P.L

Activity =
% clay YUIAIANIT 0.002 LY.

f11 Activity voeRunaazwinezinmd (Tasdszuiw) Taor Activity v0eAuaz

=

' ] ¥ . v
Usvenhanganssumanfsunianiiuissveswtafunanuduaieg AunliaT Activity arezd

= ﬂ'ﬂl

msnlasunaniFuiasdesniauniial Activity g9 61 Activity vesawniion lnena i

ATz 0.3 - 5.5 Auaaalunsen 3.4

A1519% 3.4. Activity of clay

azianvesdin Activity, A
Inactive Clays <0.75
Normal Clays 0.75-1.25
Active Clays 12520
Highly Active Clays >20
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3.2.3.3.1.1 35111 Liquid Limit
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Pl = LL.-PL.
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PL LL-PL.
A -~ d’ ~ =
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3.2.3.4 Standard Compaction

1 1 = * A = 9. ar
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1 ] o w A A e ' J =f o o =) [}
o uazdm ngazhnmsuadadume Wauwiuiiu Tavligalszasdvan 3 dsznsdo 1. 9o
3 I »
msngadvesduauluszezen 2. dusnumunioneaudidesiu  hildauiiimin

¥ J =5 : =
U35 14NN Lag 3. anmsTiniwesAu
3.2.34.1 ginsalunzin3eile

1. WUVBAAU (Compaction Mold) #3ou3Jaen (collar) tagpug 1145049 (Base Plate)
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3.2.3.4.2.3 N1IMIHIGIND

9
1. ANUNUMHUAINUDIAU (Wet density) = WHtinauitlon = w

51y Mold \Y
2. ANYNHMHULTIYD9AY (Dry density) = w
Vl+tw)

A e w oa o .
e w=imminaudlen (Wet weight) 14 Mold
V = U511a5904 Mold

4 o
W = AUTUVDIAY (water content)

3.2.3.5 Grain size analysis
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3.2.3.5.1 Sieve Analysis

= g o A a 4da - P o
Lﬂuﬂﬁ?&ﬂ‘i'lgﬁﬂumﬂHM‘]Jﬂﬂ ﬂuﬂij‘llu'lﬂtijﬂﬁlHEUﬂ'J'lﬁi’LLﬂﬁQLUE‘]? 200 U190
& 4 g

wwwadiadu 14 Taun1sseuduimazunsid g danefoedian lasldazunsanouigaeg
a 4 ' ' Y - a 4 resny o )
frunusazezunssazBoaigaegdisds udmulesidudvesduidauuazinss uddithiiuios
»
anlssmiaminiu mazglsnnadaduiinuuandredulildnay nFegnuied udssiitu
- a t s A T 7 =,
masuumnan lamsssund daudisduiilaunadoniazunsawes 200 wwlfnsnadeudinid
- . & v @ o & A PR 4 a A w A
lalnsiimns (Hydrometer Analysis) #49znanlutiideda’ly FevsaeadtilezHoniiosduiile

¥
1dwaudlszdpaimwasinmaaedifun@sunsmnsz nsvinasiaaude i

TUAISIPTIZHNIT NS IUA2UD UTAAUITI9Z AT IZH I INIUIAYB LTI AR
i W s S5 J & a da 5 ' 2 aa o 1 1
(Diameter) futefifuaveulintuiliaumannii (Percent finer) ¥us1eiitionniie 199 w1 plot
' = Y =] ar ') o A
asIINNIIMTIRI e toyannmsaTufinna g izmudnymnsnsz il 18vuiinng

anuuzny v

INBNYULYDINTIHLAAIMINTE IBAIVEULAAY (Grain Size Distribution Curve)
T o d a [ T a
wwisusnivdneazvesnwialaauhidvua tngoguin Svwmlavgdoe maunsodingied

d a r = = ¥ dw
yunvealnaueinni W Insuariinvesnu daetl

a dad = A R . a Ma = a ar 1 ]
1. Auntideduauinied (Uniform graded soil) dludufiivunadiadulrdfoefududuing
1 »
-3 =

Tnons ez lidnumzdu o195 unAunildnuae Hi1 narrowly graded

A a o

2. AuRlivWIAnA MUA (Well graded soil) Aoauitlinuiadinfnees aasfud dnuuzves
~ 3 = = :’ =4 t = A w gy &
curve 92 IAanensnaeading Auriaizdsmmuuniuinnigadis Idiumsuadamsz
a da o Y (] 1 A da L] ]
Aunfivinaaszunindrluresivesauntvinalvgni

L]
=

=y [] . @ L] A e
3. AUNUYUINLIAY Y (Gap graded soil) aNKMTYDY curve TIS?I‘]JN‘H'N“HQVIE]?\WJIN!LH'JHB'u

1
a o

wansteAunlidaauuveame 1y

MM DA 19258N3 WAUYIA Uniform graded soil 1482 Gap graded soil TuiiuAL

A Poorly graded soil a'la

27



Wit Sed sn Clay
dssdication Coarue Medior Fire Conrse Mafam Fine Conrse Medi Fine

- ~ it T

” 3 e N

80 d \ l ! I | 4{

" A\ g
£ ‘ |
% 60 J - . } ]
: M hiE
= w -
< R \ i
g w0 :
3 .

ol |

|
2 . :
o By s H ;
10 +a,=?h,¢m f Kﬁ:\+ f - ;
T e i
%o 10 (Da) (Pw) O (Da T oo G000)

{rn)

JUN 3.7. uer@amInIa D60,D30,DI0
A o L ar =Y [ d o
FenszindnmsRvisandnuuznisnssaisviaveudaduiuuiasgu

= ] ° "o s g a
uenINMIRITs AN MUARe I muagasmsdamdulssdninmnszaoveuuasu

¥ - o a :l,
(ARwizAuianeIL) aal

1. Fuilszansanuadineue (Coefficicnt of Uniformity)

o ' 4 o d = 1 a
WO ﬂl191ﬂ‘iﬂ~ﬁ]ﬂ\11ﬁuﬂ5 WTI‘IiQﬁ]leﬁﬁiﬁiﬂWiﬂ'i:i]1ﬂﬁ']‘l]ﬂ~1ll!ﬁﬂﬂ?1lﬂlN1ﬁﬂﬂ$

4 (Graded) n3oaiuaue (Uniform)

2. funlsgAngnauifa {CoefTicient of Curvaturc)

Dy * Dg

28



= é o L=}
W91301910A1Y Idsveaduns v F9ezuaaatevianas Mg (Well Graded)
-} el
130148 (Poorly Graded)
4 d o a s d o ' a
die D,,, D, uae D, Wuvuirvedindu (uu.) Aulesidudasaruazins i 10,

10°

30 uag 60 11103 1FUA AudIRY

A15790 3.5 HOMIDNYUZUBIAUIINAT C,, HAE C,,

¥HAYD AU Cy C.
H3 ATV IR LR (Weil Graded Gravei) w4 i-3
niwRtvAnaz iR (Well Graded Sand) 1NN 6 1-3
Aufifivinanazfumhiee (Poorly Graded) C, tszanat 1.0

3.2.3.5.2 Hydrometer Analysis

ad .\ v - o d a aa o [

3% Hydrometer Analysis 1lu3imslinnyiuinadeduiivinadnniazunss
1wes 200 WU Azneu N310 130 Aumiler dudu deyai 1 vmsTns et plot Tuns
Semi-log Tae10171 Percent Finer fiA1 Grain Diameter 11 Plot A891AIdU Curve 111473 Sieve

Analysis JAemndudieddudoiu

#71m3129 10 Hydrometer Analysis 24 119j92131191 Percent Clay (Percent
. & ' o a o ]
Finer than 0.002 mm.) (48491071 Curve AUAAINIINTS NOVIAYDATAAUANINATT 12 10T IFudA
=1 L] rad a = L] - = é =) q:'q
fyuanni1 No. 200 92 1udimis 19 usz vuntsswunfume melulidusidanieyialafi
ar -; LY v a = ~ . . J (Y o

MY IUDgMIFUS 19989 Curve HRUIANHAZUBIAUYTIA Cobesive Soil 93 TuBgAUTIALAL
losiHuAvD4 Clay Mineral, Geologic History $0% water content ¥1NIINITNILBVUIAVDUTIA

au
o o & Ay 5’ v
ﬂ1‘iﬂﬂﬁEN'VT]Iﬂﬂu1ﬂuﬂﬁﬂ*3ﬂ13ﬁ1ﬂlu1ﬂn1ﬂ$ﬁ'lElTrﬂ WAgH U139 8n15 NS08

a . R A g ¥ d = & @ o o 4 =5 1
#7 (Dispersing Agent) (0 W 1dWaduswm@nndudinaniumia la dlosninusigaszniig

ayn1n (unAdinduszaatuiiosnniitsz 1w f1ldvanAaw) i ldlueusoSasuafiudede

29




18 udaldoe lunaeaud Wiliadunszareduazuvaiuassedlunii uda 13 Hydrometer 3
Saninsanazneu Aedarmudisiimizvesdiaaufiazonuyauasseghnimaadn o Tusas
13017137 101N L8 G.G. Stokes (1850) (Stokes'Law) ﬁfhmwﬁﬂum‘snzﬂaui:i{uagj
FUANURUAIUYBBTARY MMMUNNUTBIVBUNDD ANHHITALBIVDUNDD LAz IRYBUTR
au nenfe audialugszanazneuinhAudiadn fofudensunudvesnsanazneud

3 o 9 o + d'
AUNIDMVUIAYEIAZNBY (1AAY) 1Adsaunsas Tl

b* (ps’ pw)
18p

D=/ 180 Jv _ /[ 18 H

Ps - Pw Ps - Pw t
e D - uduguinmeveadiady, cm
Po= AIMMUNINTIUTIRAY , glom’
Py = arumunivvsnifgungimaey | gem’

1

v

= | . . : 7
- FIUHHA (Viscosity)} ¥99U1 |, g-sec/ cm

o« 4
PATUITIMIANALNOU |, cm/sec

I

30



MIAOUNBY (Calibration) Hydrometer

o 4 e o 3 ]
TagulszaentieninauduRussenind R uaz H Tnouanseonuilugins i Tassn
wihmieouiion 2 92900929 0-2 Winsnuazaniunund 2 i wszlumnaneassyt
14 ]
N3BTUAT hydrometer 89N9INNTZUENT TAU LAIIIAUILAD 2 UF 131923190150A Hydrometer

PO B IUA NS

(alHydrometer  (b)Hydrometer y T—N

(152H) {151H) {c)Sedimentation jar {d)Sadimantation jar
before emersion after emersion
. of hydrometer

JU7 3.6 LAAINANIZNUNNAIANTS Y3 Hydrometer

31



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



- Hydrometer Analysis

Hydrometer ¥UABTUAINIUO 1S UMIE (ASTM 151H) 1atlszanal 0.995-1.030 v3pwiiasus

»
uminaruaelSinas (ASTM 1520) 1atszua 0-60 nSwaas

2. wieailu@u (Stimen)

3. HI¥wIAEIRAUNTZ910A) (Dispersing Agent) 1a01¥ Sodium Hexa-Metaphosphate

4. nszvenlaiasiiiaed (Hydrometer Jar) H3ONTZUBNAN (Measuring Cylinder) 11419 1,000 cm’
21y

5. mes lines 0-50 ssriznidiva 011 1AaziBun 0.1-05 earwarEsd

6. UINNIRULIA

7. ‘If]ﬂﬁ;'u {Distilled water)

8. M¥uzldaA100198U MFuHaNAULASLIRRTNAY

5. insaaesIdazidon 0.01 n3u dou sraufaaniiy

BMINATOL

- Sieve Analysis

1.)NISIAI0UAI0ENAU

N 1 4
Al 'N‘ﬁ 3.6 UAAN] 1m'i'nnuuﬁa‘lumisﬂun THAZHNI]

»
nnadinaulnaiga, i 8 | 34 ] 1 |11n

2

3

1hmindledidAusdlies, nsu 500 | 1000 | 2000 | 3000

4000

5000

o_ o 1 A ] ] A a w4 J * o o o ] ¥ d o a
'L!1ﬂ’]ﬂtﬂ~?ﬂ'LIL&‘HGlﬂﬂH.I91N’JN‘nﬂ1HHﬂ1’]‘N‘UNElqr’l‘ll'lm‘lﬂu.lﬁﬂuiﬂiyf!ﬁ mmanmm:nmﬂu

gt 15’1yﬂ o = 13! [ a'w > o ¥ =3 ﬂ ar ‘:ﬂ
AU LH IPNBUS N VIUAAU IHUUNBHNIINNU UINTINUIADNARARIBENAUNUDUAIUNUNIIU

=Y as' Py - v . o d. -~ b 4 -g -~
ﬁ'ssnwamnnqﬁ“lﬂmmﬂmtmmm 2 Tu 4 (Quartering) nevTagnusnuuEuA luuuNuIG oY

n:' w b4 o ey r-3 nlr = ’ T o =] » T F ar L] ~
lﬂﬂﬂ?ﬂﬂ1ﬁﬂ‘i$i1ﬂﬂﬂﬂi1ﬂﬂu 1‘51!5)115(‘]1“\']‘5?\504“1“']11?. H‘iﬂ'l‘liﬂﬂi)ﬁl.l‘lﬂﬁ']i‘lﬂ'lﬂﬂu

33




1) YUADUATNATD

& - ¥ [~ § é 1 J
1. fmstdenazunsanin ng limazuns mnannaslihlszinasiam Feweziluazunsa
’ Py o ¢ ¢ r s o o w
DT 3/8 121187 4 1087 10 1187 40 1UBF 100 1U97 200 Hazoasu-rhilarmday
W o - 3 H
2. 191115 1228 NUEZ 0 1RASIN S IVUIAMETD LDSAZUN T IV IADZIDoAA 01 9D O Y 1D
» v »
HlosrmiminAanaim ihazunswAazsusFnimin )
a o ] c: =t et = P 14 .== [] [
3. ihAIetanws o 1svuaneios adstiamutanolssunamssniamsnadeuss 14 1y
4 S e
wlanunimin
[T L) - a' - o o = o »
4. Tadeoauasluazunsmisadrduninunnulilmazidos Tadhd o sea@sn1a (Pan)
AMuanndl191nTauvt (Sieve Shaker) 5zua 10 wH
T v ¥ L N
5. HENAZINTIHADZOURDNIIMIAT BAVWA M NI FIezithniminazunss + minAunfauu
AZUNSIADZYUIR
o ” L] Il
6. 3zRu IMIMINYsIAUNALADZAZING A TABTTT (.U AZUNTA + WU AUAMY) -y

ATLNT
- Hydrometer Analysis
' o e o J ]
f1.) N3 Calibration I.'ﬁi)ﬂ AV UNUBISHINNRT R Lasizss H

= = o 3 - o’ ’ =y ] : -
1. wnlSumsveansz lalasiimei v, cm’ s1nsunuinh Taogulslasiaes lunszuenldim
u’ - A .: = o
fimnavenisuas UswanimmysuessiilvilSuasvedlelasieos
-4 4 o ar ] o
2. MINUIMNAANIZLBNANAZNBU , cm’ B INMT TAnnaduruguinovveanszuenuduaz
o d’ ﬂ' ¥ e
ATUIUHINUNMNAR

3. ¥I031M Calibration A AENNAMININANs2INW 34 ¥14
H
1.) YuABUMSNATEY
- ' g = ar . . v ¥ e o o .
1. 13 DMENIF0ARUN3Z910A (Dispersing Agent) A11934U 4 11/p519UA Tanive Sodium
» »
Hexa Met phosphate 3azaioii Tao199as18u 4 nFu azaoni1 100 av.as. ke Thlszna

» v »
150 av.a%. 1dana'ld 1 Aol Sodium Hexa Met phosphate azaivhuriwudhiua

2. hAeseeduumalszana 50 n3uRaud 1A 00U Dispersing Agent (4 %) Sodium Hexa

34



" | J
Met phosphate 125 av.au. nmsou1) uduAamnisulddunaulssuia 300-500 av.w.
¥ 13 " »
3. Iasosihu I iludunauduilszina 10w udimaslunszuendmuanazneu 14
o a4 W = 4 » Y o o 4o
nauiadaeyaussnnrsarau i nuatd A nuddisuemFunas 1,000 av.au.
] c’ o ¥ 4 ow ) A » W o -« = o ar -
4. Taiwnaulunszuenuddnduniia melddalnaunersszaa loTastimesvimasninmsin
ar H = L) .’ » ] -y 0 - 1] -
(aosuiid e lesiimes yuaslniudmyu il vosud lslasiires luszuhaiihildia
o A 1 = ' L) o ¥ o : 1 J a e
5. Wgnorslmbnnszuenididusauau ndavidusaulidni simiunsawdaususy
ar b
AU
] = o u' A 3 T = 3 o o = -
6. vivou lalasiimeiaalni Inaumiesum R na %, %, 1 uaz 2 WiRRWERY (15 T1A,30
= =3 =1 £ ¥ =, o 1 ] v ] 1 1
i, 1 ez 2 i) Taolidesonlalasiiiwesepnvaizeuaniaiaiag diesmniasuudd
=S o o o ar =Y : b J
Jwnlglaslimeisanuasimiiaguupiveniiinauais
' o o W oa o o oA . - [l
7. wgnszvendnaswd1ian R 4 2, 5, 10, 20w (MuszoznaIouasae lidssana 2 m)
- ¥ o - S 4, » Yar a
wnsznimneu lanam lanlszainasmgamnaaes laomnasansum R iagaingiives
[ : o v o ] o 5 ] q-a = o ]
dnni Inaundniudinar13 vdsmnmienisSaswdazaia 1onlslasiimesoonlilgu 1Ty
u’ Yo e 4 : i 4 =y F-) Aa o
nizyemimlafimionPuazilmhanszuemii Inaudingnon (Teodrd@umiioaniivuisoia
- =4 » ¥ or
Auaziomnnes 1Fa1lumsom 3-5 Ju)
o 4 A waw by : ¥y ¥ oa
8. HadvINMAdoUIS stuuda IRt nszuenmii Inausenuinnizuenlamsus Inodeadrsau

. ¥ »
adunizvensenldinuaudnitlilon Mennimminauuda

MR
» »
nawm i lalasimes soolui Inaunns lninlaeo1sease Taoludoesudm
» » »
Talasiimes na3dnszoziie Waunglivealslasiiive 5 ududiugangiivenilnau uas

T lalasiiwesnouagi

winlfalasiimes 1510 Mo rudrhlhnleaiiud R sngas R = 1,000 (-1)

winldlalasiimes 1520 e R vudulalasiaes lame
N5AIIURAN TS NATO

1. Sieve Analysis

o ]
w o Ay

odd o a a o w o o
1.1 L'lJElil‘l’llﬁﬁlﬂw‘lﬁuﬂﬁ'lﬁﬂuﬁzilﬂiw‘l = UIHUNAUNIHUA x 100 %

35



S d ¥ fd da aw - .
1.2 I'IJEI‘.ilWﬂﬂ'Nﬁﬁﬂll = HE‘I'U'.Iﬂﬂzﬁn‘lﬂilﬂ‘ﬂil‘i‘“Flﬂu"lﬂ'lx'llluﬂ:.’llﬂiiﬂHU]Hﬂ'J'l

o 4 -
13 !ﬂﬂglguﬁﬂﬂiﬂuﬁﬂ'lua:liﬂiﬂ %finer = 100 — lﬂﬂil“ﬁﬁ‘liﬁ:ﬁn

2. Hydrometer Analysis
a H(cm
2.1 ‘ummlmrﬂaﬁu (D)= K ( - ) , mm
t(min)

» »
aasii19'1ANa Hydrometer 151H uaz 152H
die  H=izezAnAznou
t =nalumianazneu
o d
K = A1R37
v N ] 3 s;. ¥ Ls :; r =4 ¥
wemMg H 1891031 Calibration Curve 1a08114A1 HA R, #1939 1A0¥230811 0-2 WA 811
A1 H 91905 A uazg2amiundt 2 wif eumeinnsm B Taom R, Aof191u Hydrometer Hae
o b ) b 4 » o :; -
alSuudmuds lavnms§umn 4, %, 1,2,5,10,20.. .1

] o =
2.2 nlosIFURKIU ( Percent Finer) waauinAu

A5 19 Hydrometer 151H

G
YF—i— Re x 100 %
G-t w

s

5 J o g = 4 ¥ o -
I.ﬁ = AU NIRRT UUAAY (1ﬁﬂ1ﬂﬂ1iﬂﬁﬂﬂ‘l l?t'Nﬂ'l'iH'Iﬂ'.ﬂllﬂ‘]d‘i'll?l’l;'ﬂﬂiﬁu)

-

0 G,
W, =tminduuds, g
R,

. »
mnouen1a lasimes I InaundssindSuududa

11781 1% Hydrometer 152H

%F= B3 1009%

Ws

" L
dle R, =mdwmnalalasiiaes hinhInaundanndSuudeda

a = Cormection Factor
»

W, =vmindundy, g

36



P )
2.3 alofIsuARIUI
%E  =%F x Fpy

A ed o v o oA e
e %F = 0o FuARIIS ITEIRI01RAUNINIA
o o o = - o«
%F = oS FUARIUYOIRUIRMIZN1I AT IZ Hydrometer
Sk o o ey o
%F,y, = 185 FUAVBIAUNHIUAZLATALDT 200 (0-100), F, (0.00-1.00)
ar oG o . - - - -
3. 91NN N1 NIZ9UAIVOAULARY (Grain Size Distribution Curve)
Py o g = a o« o g o
INTISHAI NI VLD ULAR UYL IANAZUDL UAT ISHANBUSVOILIAAU
ar = o d =
widuilseANEN13AIZ VYO AVAAY

< P : e D,
n.) dulszamBAnumingue (Coefficient of uniformity) C, = —n.

2

D

30

4.) dnlszansannlfe (Cocfficient curvature) C, =
DIUXDW

5 g o P4 S d o 1 P
lﬁﬂ D Dm Has Dw tﬂu'ummlmmaﬁu (llH.)“lﬂﬂil‘ﬂuﬁﬁﬂﬂﬂ'mﬂzuﬂiQ'I'l 10,30, it 60

10*

-1 o - ar
weosmuaauaIfy
5) Conselidation Test

= : = 4’ o< v :i. o ar Uy -
dlunssmbwensinulaau Taotisvesduaunitluvesdednatils uanen
. » » »
litldsunfatussdisla IinenlSavesuuviniuNnana HBAIUNITUIUNIT Consolidation
A - : [ I [ a o d a o @ o o [ o =y a
wisgnimbiepnudldorinluduiizanal wesdunedadanumiumniSnasveanasauaam
8 [ o oo ¥ . . d, ﬂ a - | J =
dmwmiuilasonmviinanszuauns Consolidation ¥ o mtluits nszimInnwuon nsoawsooN
o’ L] o o o' = 1 =
g lmiszimesenlal ivu anudouus WINUAIBMAINTON13MINBONTINAY (FU NIUVBINT
»
quiimnaa dludu
» »

. P 9 LI~ | - @ daae o . -
A32119UN13 Consolidation fiB WiaAUNGIegRULIe 14T Uilsdonn1 Wi Consolidation
- ]

.
= =i

a £ = 4 A r 2w a o “ s -
mquu‘luﬂiu‘lmﬂuﬂ lnaﬂaﬂﬂﬂ~111u1ﬂﬂ3ﬁUHUBEﬂi‘lﬂu’]aﬂuuu 1“1"1!:““11“?‘““
& 3 e o a ar o’d P | 4 - o a5 J
ﬂﬂﬂ1ﬂﬂﬂ:ﬂ1ﬂlﬁ‘31“ﬂﬂlﬂﬂﬁu ﬂ':l‘lIJﬂ'IJjuu'lﬂﬁgﬂﬁawl I'LIﬂmzﬂﬂ']‘lutﬂuﬂﬁzﬂ“ﬁﬂﬁlﬂﬂ"lu U
: u, ¥ a ] a a ‘: : [ 1 d o :f o ¥ q,
ﬂ?g‘I‘lQu11ﬂﬂ']Uiliﬂﬁu1uﬁ3uﬂl“nq3ﬂuuui“llﬂIUﬁﬁuﬂanﬂﬁu ﬂﬂﬂ']‘]ﬁjuﬂ'ﬁﬂuqﬂ

» »
A52UIUN15 Consolidation 1HDININUIINTSANIY

37



9 = jvu';‘ = = = :’ L =
ouseruyA IMFuAumilemTiusspieg dwealugii 3.10

Ps0Q
PeP
_ pep
1 i i
I— Ked L. K=0Q l—--—K-P
Weo L — e P =0

[l »
513,10 wermaui1a0an NN S NFARIVOIFUAY

¥

=y : [ o -é.ll a by 1 :’ of =4 9
ﬁ‘lJ'NLLE‘ISU'IBQGlUﬁﬂTWﬁﬂJﬁ]ﬂ T]ﬂ?'lﬂ?ll]ﬂl'i']ﬁl]cl‘]ﬂﬁﬂﬂﬂ P agWUNUIIZTULTINA P ‘leh

1 : ] a ar 4 = ar o’ . ; L4 :‘ d
uﬂm'lnmmmquaﬂm'lﬁ VTINALLINAUUN AUO( Initial excess pore pressure ) aﬁam'ﬂﬂ’nmmn

= a ] o o = ) o [ d = o
WiTuuovn lummstﬂuaﬂuu'ja P ﬂzﬂ'lﬂﬁlﬁﬂﬂﬂﬂi\ﬂ ﬂﬂi@%ﬁ'ﬁﬂﬂ? WQLﬁUULﬂUUﬂULﬂJﬂﬂHﬂ%g
» ¥
Y

o/ o o 5 n’: o & 3 = =
Suuswnuii1 sunseRudndauaadnnia Ao excess pore pressure Hugus FaluFudusiana

Y Y L2 e A a
ﬂﬂqclsﬂu']un"lﬂqluﬂQﬂU?fuﬁ'ﬂﬂﬂﬂu

» » ' »
fmTuduamunitivdegluanmyui Woszuiwthoenzifaniingasl Usuasnisnga
@ J 1 as e ar - rav
AR  Total Settlement ) wUINNIevoriy BynNL mrﬁmm;am ( Compressibitity Index , C_)

a8 o Y
L”ﬂuﬁﬁﬂli’lﬁﬂ@ﬂﬁﬂi’m

’w d o wad o w A

wpNINTERs A5 2 1UN1SNTARD ( Rate of settlement ) Huguauiafidngiazde
Vo ow d @ 3 J T a8 o = 1 3
ns1umgananui luminadniviivegiusnTnavesFunaniv
1 .4
fl. n’mﬂu’ﬁummqn%umnﬁaumuﬂﬁ ( Drainage of settlement )
= o dq yo @ Yer o . -

¥, ANumsavesAuvedua Il Furiu 1A la (Coefficient of Permeabitity)

r ¥
fl. 205N 1AIADITUAIY ( Drainage path ) 1/gyanuqa

38



3.2.3.6.1 padamsmyadafidean smileg 2 A1 Ao

- finuminjadigege Total Settlement

C. Po+
Se = —— H log— &
+ €o Po
iin C., _ AytinIngaRa
C, . initive overburden pressure
Apr- ¢xternal pressure
H = ATUHUIUDIFUAU

- oMW NUNMINGAR3

. . . A o L= -y (3
910 Terzaghi s Consolidation Throry "INVl'lﬂ1‘5’31ﬂ‘i'|$ﬁﬂ'l~1£‘11\1ﬂfﬂﬁﬁ'lﬁﬂ§@Bﬂ

T

1 d Vo AAd P =) ey .:: @ A ] . . . .
Lan ‘ilz'lﬂ FUNATHUIFI LI I UTUUANEINTNITN AR 150N Coetticien of Consolidation.C

_TH]
!

Cy

4 i oAd e . v
e T = Time factor Lﬂummmuagﬂu Percentage of consolidation UDZANMUEUDI

]
=

initial excess pore pressure saandlumisian 3.7

39



13197 3.7 Time Factor

Percentage of Time Factor

:onsolidaﬁon, Case | Case 2 Case 3
0 0 0 0

5 0.0020 0.0030 0.0208
10 0.0078 10.011 10.0427
15 0.0177 0.0238 0.0659
20 0.0314 10.0405 0.0904
25 0.0491 0.0608 0.128
30 0.0704 10.0847 0.145
35 0.0962 0.112 0.187
40 10.126 0.143 10.207
45 0.159 0.177 0.242
50 10.197 0.215 0.281
55 0.239 0.257 0.324
60 0.286 0.305 0.371
65 0.342 0.359 0.435
70 |0.403 j0.422 0.488
75 l0.47’7’ |0.495 10.562
80 0.567 !0.586 0.652
85 0.674 0.702 0.769
% 0.848 0.867 0.933
95 1.129 1.148 1.214
100 o o a
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&R Pszinm 24 wu. i miingad 2 udnhnsmageude 7 41 sunsz
vfaussnnﬁ’1ﬁﬁ'ﬂeuﬂsu 5 gandoald

antiminesnliinde % niweanimiinfinniigs ewiguauianndadives

» » L4
Au maaeuwAnfuMsmihminussmaial
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»
11. Hﬁamnm?*nm';mﬂnmLtﬁau1ﬂuﬁaﬂu1aﬂu'!ﬂmmmﬁiuﬁ'w

3.23.64 M nosmpzmsinszHdoyn

1. W11, NNNIIMTITOUTENI dial reading woz I Fednuuznrvhiudegud 314
mmduasslugiusnuesmIngadanaauni x 199a B inizusviig mmmuéfdmﬁwﬂﬁ'ﬂ‘lﬁtﬂu
szet x unsveneoen'daeszes 0.15x I ¢ mnidunssningaisudu e s et
nsmfign D mn Tudaunu X 13 18nm 1,

T ¥
nafilfia Consolidation 11} 90% A1uaauy)ne load 9218 1, Hanua 5 A

Defortabon (ingreaung)

-

Time (oquest rx=d)

§1#3.10 The root time method
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2. AL C,

¢ Tl
’%

Too = Time factor

c, - ANUMUTVBIRIBON

T, = 130 1WB3N15tNA Consolidation 90%0

3. fiTu2a Consolidation Pressurc
W*K
A
= Consolidation Pressure

P =

H -
thminn ¥ lumsinuimiin

T P 4; 1 @ d‘ -
= ATAINTOITZ AT TUIGNVINTOILD

> R g
I

t 2 '] »
= WunFmiminveAuAIDe

4. AU Void ratio
4.1 Initial void ratio
c, = —
H

ANUFZIVOIAUAIDEN

»
ANUFIVBALBAY ( Height of sail )

: W,
AU H, = —r——
(1+W)Gmw
H, = initial weight sample
W, = initial water content
G = Specific gravity of soil
4.2 Void ratio
AV
C, = €, - _A__
HS
c, = Void ratio @l Pressure 109
XA = ATINTARIAZIN W Pressurc 1A



b4
H = Anugareuilofu

5

5. WounsaaduRuiienine & p, ¢, & P aalunsm Semi - log

6. AIIUWIN C, NNT N c-log Pressure Tu Veergin consolidation

- 2Ae
C, = e
Alog P
Ae = HAA139D4 void ratio
AlogP = WARA19UB4 consolidation Pressure

7. #wnmn P, ( maximum past pressure ) {HUANNAGIgABIAIDEIRLINBYANTE M

Tuedn dalusiwandeatuziti 3.13 WuiTves Casagrande

pain,

P

Fremore, p (Fog soulep

<

gﬂﬁ 3.13 48AIN1IH Pm ( maximum past pressure)
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3.2.3.7 Direct Shear Test

Tﬂiqﬁ?mquﬁﬂ wapaneihmin lgiudu faiulsszdealifastunssesd
(I' 11 = w ] =i A = 4 [ =
Tasaadrama il 18 dofu 18T uussnszh wxdmsindeuiiduiasingimg 3 tizmsfe

a

L mamasuialugae clastic voudafu
A o 5 : 1 1 =y
2. mswanusaiiesnnii naoensngeaineluuiasu

A s o = = t & o . . a &
3 ﬂ'l'iLﬂﬁEluﬂ']uUﬂ‘il"lﬂﬂ‘N‘I‘NlI'Jﬁﬂu TN ATIAADUNAN (Shearmg Failure) 9N

A 1 d‘. a J a o« e @ + d’dl
diomieus surnduluniaduiidswnftgagegaesdruniuld srgegaiife
1835113 3R BL YBIAY (Shear Strength)
= 1 [ o ar - J L L Y
aunsio sminefuusuRouvesAunIIe srdiuegivuslsznoudadu YA
¥ -
sUsNdnpuzAuAIAZ s wIenaz YeuIAAY uAt luuaau lullkg BRmTnaTeL
9 2 [y ¥t o W o - =) =y & T
n31oune uaznswousave e iddeTunsafou dalndifvedwansd) luvnznameu
»
Tufume thenusnszuwlfedisdase
= = 1 o - = ol J 1 o ¥ =
Aumiivr mddsiuussdouvesdumiisniuedfuuidsznoudiadu vueauas
¥ ¥
s uennnfidnlaninasdwunduiiidasanouvesdumiivane
o 3
- dsnmanuru
- AnIANUBUAT
¥

- anuSiluninedeuiauuiuMIszueheenINLIaAN MINATDL I

ad [
figoulvuandranu
o
3.2.3.7.1 ginsaimanacey

4 .
IAT09NATOY Direct shear

—

Shear box 1Moy 1 99
Shear box J119naw 1 4
nizilesouau 2 niziles

4 £
BTN

LA o B

o <
N3
7. Dial gauge 105202 19 12 u. 010 Beon 0.0002 U
8. Dial gauge 30520214 25 w1, 8 azdun 0.01 V3.

o o o YA 1
9. gUnIsidmiAAUAIRIDE19R
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3.2.3.7.2 3imIinagey
=l Qf ¥
- MINITBNAIOLY
#79819N 518 (Granular Soil)
AINATBUABEIAUNI WL MMUANSAT IO 111950 Dry density

I. IAvH1AYB4 Dial gauge H1UIUNT1LUTUINYDS shear box

o s W A ¥ Y
2. mmmmumuﬂmaw'swwﬂmmﬂﬂﬂﬂ

W= Y,V

w = dwiinaufidoans

Y, =  drydensity v99AUNSI8  glom’
vV - USRI VB shear box. e

3. % shear box Ii3ouTos TdRunguAuas | udu
4. lddle019auasiu shear box 1aeis Issudrvaonldianunuuduiindeu
92 1df Normal load 9 vertical dial gauge (12 4UU.) Horizontal dial gauge (25

111.) ua¢ Horizontal shearing device 1??&@!”1% Taodaln dial gauge Bﬂﬁﬁuﬁ
4 1 =y =
AIDENNAHIHUEND

o . & 5 Y ar v o o : ar
1. Ja9ua trimmer Fuugnsaidmiunadretiteuaz i ldaimin
. o 1 [~ = g 1 o o :‘ ar
2. nA wimmer MUUA0E1 AN AN 2 A 1Geusi TuFadwin

o o 1

a a4 A &
3. haleseauRmae Tdnmanuiu
o W oAy . Aw w1+ a ¥
4. vheeganeglu mimmer 111359 shear box TaeNAUAI0619AU Heno1u A
Aunsgnunszmoutiosiiqe
] g ¥ oo A . ¥t o s o 3
5. 111 shear box N1IAMNANINTOINATOL direct shear ol uA MW oW

¥ ]
216l Normal Ioad ¥ dial gauge Nevua IS MivilounsaiAve AU Y
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- NSNATOUAH

1. A147% Normal load Tnof1vuA Normal stress TnviindAssfimualiiia way
41 Y09 effective overburden pressure
Normal load = Normal stress * Area of sample

w A . ~ r 1 : @ m
ﬁ'lﬁ'iﬂlﬂifl\iﬂﬂﬂﬂﬂ direct shear uizuumu‘muﬁlumflﬂmﬁuﬂuaﬁm

¥ [ » »
r

14 »

10:1 4pANATHNTIIMUNYDIAUDIIEININ 6.97 NA. HIUU HIHIANAAIRINTA
Normal load = {Norm: * Area)-697k

o ’ 1 ay LY l : o : L v L} [
2. vhwkuiashminuwesasuuatudaaimin lasdrdualdeguuiszeu

U

‘=.l oy o [] : ar ar - []
3. Liu‘ﬂﬂﬁa‘uIﬂﬂﬂaﬂs)ﬂmuunumumwmun‘uuﬂnm vertical displacement

A [} o T = a 1 L1
Uszann 24 yu. o 1daredmundumdganiwegluau
¥

o 2 o & A . 4
4. AIDRIINITAVUTINIEGA UL am‘1m‘imummﬂqﬂmf‘iau"lﬂumwﬂﬁau

©1,

4

B De

I Undrained Test M MTunsfivesnunseuasmuviiod e lisen 141
¥
M33E1iTE NS unsa 199as1 1 uw / ud
. o Y - a - A4 e : 1

42 Drain Test ¥dwSunsfiaumiiod doveuliimsszinmiteniig
MINATaLDATINMINATDLITLINNNNAIN I Hans A
t, = 50t

1o . & A
50t,, = i IiAan1s Consolidated 111 50% a1 luvziug
o v A . ] a o ¥ ar a
A710819M0 Consolidated Tuaausn Taglnadnez 1968510 19MU0LS 9

0.05 WY/ WIN

5. L%l‘wﬂﬁamasﬁuﬁﬂfi1 Vertical Displacement, Horizontal Displacement 102
Horizontal load ﬁlﬁuﬁu '[ﬂm“i'muﬂ“lﬁﬁmn ) 10 Div.of horizontal dial gauge
sunsziedpgiuinmsita

6. dmudeiriumiier donaseuaisihdied s nuisainn uda

(-] =) d’ ar
i ldeurnlSuuanudundimsnadeu
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10.
1.

Auue

Vertical Displacement
Horizonial Displacement
Horizontal shear Fore

Shear stress

vertical dial reading*0.01 mm.
Horizontal dial reading 0.01 mm.
Load ring *Load ring constant
Horizontal shear force

Arca of Sample

@ouns MATIUFUNUT 521114 shear stress 102 horizontal displacement

1101 shear strength 91038 peak ¥B4N5 A 11YB 8

» » » .
MM NAaeUEIMaon 2 A5e Irominlasy Normal load 50 2 A1

111 shear strength 1402 Normal stress IMMSNATBUUARZ YRR HToUNT I 1D

#1191 Cohesion (c) Mag Angle of internal friction (¢)
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UN9 4

- é
Ni"lﬂﬁﬁﬂ‘ﬂ]lmz')lﬂ‘ﬂ%ﬂ

Qi 3 = r- | [ 7]
4.1 ﬂﬂ!ﬁuﬂﬂﬂ11—lﬂ1‘Si‘ﬂuﬁut'ﬁﬂﬂ?ﬂig'mtlﬂ?

ar L] = oA o = o ] = i of ¥
metsmuiunguandiaaziden  Suunlddudumilnluszneunazniadnmiay
AMMIIEIR Silty Clay with sand, low plasticity (CL) TR museiionuazanumungynifing1e
= a wﬂ a T a A YA ug - | [ = | d‘ﬁ =
A1 manisnaaeun lalunsnageudledNaun IKentiy  onINEHAILDANENNRTLAY
=1 Y F.I‘ a F] ar & = .:1’ L] Y ¥ ad £ ]
minsznedNquusings  wemwauiuiumiledn lunsz neduaaa IMHutnuLendg
v = :: =y P=1 [ ] L= ::w [ oY =Y al 1 = .:::.1
senheauidudumilonszneds  undstotudunimiaanySauluinadnarifiudund
[ - af [ = n".: : o ﬂ ] = =5 9
anunseesIgauinuarsnn Tasseuduna i hauyTnuiugmiramngsudusesdn Sal4
¥
AUUTONHANANUINATBUAMITNMINAABIRIAD 1113
nsAnEIRUANTANINIZ NeAwTed IaANANIINATOY 5 7T 1AuN naaaunumd,

Emerson Crumb Test, Dilution Turbidity Ratio Test, Double Hydrometer 1481 Pinhole Test
d Pl
4.1.1 o3nilszneumandl

minageumandi ifiuguauianwilvesduiu Tastlamand 1dun pH ca”
Mg Na K wammageudietisdumaniiueradlusmsei 4.1
91am3f 4.1 Amaadia Todoy uas Sasmsqadu Tvdouvesdu (Sodium -
Adsorption-Ratio ,SAR) uasanmauiiaanufiufumiionnszneds lxReuuinde 8% uaz
73.0% Ay Fuwandbithidufumileiins nefeduuusandmaniinnmms
woinduAunsznedisoun Taefidaudsenouvounie Tsdoy 32.5%  Fwaaaliifiuidu

@ U o = A w o -
ﬂ'.]f]tl'lﬁﬁj HARHUSIMNIZ A aNUDY

50



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



nAMsAnyIMInTzeedudimsnlSeufiou % FINER #i Diameter 0.005 udafin
= oA o 1 3 | o ’
Whanlefidud dsingidudieds D 100% wildlediFudmsnis nedaiigs unefa061e ND 92
=t fd o o ¥ d
filesiruamsniz e nivenge

4.1.4 Dilution Turbidity Ratio

A19191 4.2 HaNI5ANYN Dilution Turbidity Ratio

Ar8eAu | VI(m) | V2(ml) | Dilution Turbidity Ratio Test MITLN
D 100% 25 30 0.883 AINTEIIEAIVBIAUG
ND 5 88 17.6 MINTZI WA IV HUAT
D 80% 25 40 1.6 AINTLNBAIVOIAUYA
D 60% 25 50 2 MINTTNBAIVBIAUTI
D 40% 25 90 3.6 MINTE LAV IR
D 20% 5 23 4.6 15NTL IR IVOIR LA
iiio V1 = 5mnasiemunvenirmuaunemsedewin i
v

¥ ¥ [
V2 = S umsnanunun s wauAuLaz e niln ey 1 @e nauda

INMIANYAURIRteRBLS Dispersing agent #ailuensfigaolumsnszoieda
yosau SR lumey wiiuiiedis D 100% #7 Dilution Turbidity Ratio Test 141111811 0.883 #a3)
msnsz A nNnTige msznmdanassmiuiiufinaums i]zﬁﬂ'J'liJ“Ijuil‘lﬂﬁﬂdlaulf'lﬂgm%
Tisnime Widenaudrimfinasden oumoufuudiez 188asdntosnh 3 dadhuduising
nrzvedqaunzdonruduilinss vedamusandimfinniuediuld us vaanisnsz e

o 9 Y c,"I 2 J
draslannmidunartieeisulavu
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4.1.5 Pinhole test classification

AT 4.3 8ATINST IMANLHAADNI AR YDIAUMIIDINTE 91897

audiney | tms) | Ysumsml) | desims | aowge fueuiiu | vilevesAu
1‘Hﬂ(ml/s) (cm.)

D 100% | 300 396 1.32 5 YuNIN DI
ND 1200 2184 1.82 100 oy ND3

D 80% | 300 414 1.38 5 uIn D1

D 60% | 600 870 1.45 5 u D2

D 40% | 1200 2052 1.71 38 Yuihunag ND2

D 20% | 900 1593 1.77 100 aoutele ND3

o o ay % o’ a 1 & ¥ P
nnmsAawriasasins nafi ldnnugevenimszerdg ¥91d sainisvah

] 4‘ A J 4 : a. 4’ [ =) ar ) %
ANUEIA1Y AyTuGosawduenii nasenuuaas Iiuidudedngniamizuin

Y ¥ @ o = = o W |J a
Weuila unzdasins Inanusastsvuagngniamnzudafivinalngdu 9na1s1en 4.7 oy

o 1 oa A a - o A w A as v e oA w
MU ﬂuﬂ!ﬂuﬂu!HUUQﬂigﬂ'lUﬂ? ﬂznaﬂ57ﬂ151ﬂﬁ 1.5 -2.0 UAADATADIUIN NUINAIU 5

¥ v v
rUAAS wazvhesnueelianyuuinuaastiinsgafaengunn daudud lududunszee

o 4 A & o a Aa o o v oA ae v e ad L
mmamnmmqwu'lﬂ‘n 100 tyuALAs AoaIINs Inadesnd 4 Hadaasaeiun Fvenii

o [ o 4 ' a oy 1 1 |J
Tnavenufalauaz livumnmin Sweashuanavesgmir ivasmuludivatngu
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4.2 YUANTPANIAINTIN

Gy,

AMANURAIWIAINIINTRIAIREIANLITNRLAYE MRS Alterberg’s, NTUAEA

AULLUNIATI, Consolidation Test A Direct Shear Test Faznanluidadesssialili
4.2.1 MSANHIAMANASAPLINSN (ATTERBER'S LIMITS)
AMIANEIAUMTEINTE e nau AU mntlen 1unsz01ean Taslia1wnanuman
(Liquid Limit, L.L.) WAANa1@@N (Plastic Limit, P.L.) uagas3wiianumile (Plasticity Index, P.L)

1o ] v
Y9714 Site 1 40T Site 2 Aaad 1A IUATIN 4.4 - 4.5 Uay §1N 4.6- 4.7

A1319N 4.4 A1vs4 LL, PL wag P A Idnnnsnagouanein Siteh 1

v oA A A v g J w1 A oA A @ W o
voatauy 1(a8nL WAAHAIFITAT) HTLUNL Vaaleaun 2 (ﬂﬂiﬂﬂﬂmﬂ’]ﬁlﬂ‘ﬂﬂﬁ)

AIBEeAU LL (%) PL (%) PI
D 0% 42.833 29.177 13.657
D 20% 18.533 26510 12.023
D 40% 18.833 26.203 12630
D 60% 34,167 22330 11.837
D 80% 34.167 22.200 11.967
D 160% 30,067 16.043 14,023
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4.2.3 HAMSANEINSYUAIYDIAYU (CONSOLIDATION TEST)

{ = or L =y A \ -
A319714.8 LErAIHAN3 RS IEHMI AnunsyudaRavesAuion1s Coefficient
of consolidation (C,),Compression Index (C.),Maximum Past Pressure (p’c)ﬂlﬁlﬁﬂqu
#I0619AUIN Site.19 (810U wiNYRIFNARS MU ANIEPVIINMTINYAT) Siteh 2

1 a a as o =
(DINLFURLIAGY WAL JANETY)

Compression Index Coefficient of Maximum Past
Sample No. consolidation (C),
(C.), ksc. , y Pressure (p’ ), ksc.
{cm /sec) x 10
Site.1 D 100% 1.28 221 1.50
Site.1 D 80% 1.40 1.68 1.30
Site.1 D 60% 1.30 235 1.45
Site.1 D 40% 1.06 2.10 1.30
Site.1 D 20% 0.82 2.22 1.30
Site.1 D 0% 1.75 1.89 1.10
Site.2 D 100% 1.60 1.61 1.30
Site.2 D 80% 1.40 1.89 1.40
Site.2 D 60% 1.28 1.79 1.50
Site.2 D 40% 1.16 2.00 1.30
Site.2 D 20% 1.82 1.43 1.30
Site.2 D 0% 2.08 1.88 1.10

NINNEMIANY NS gUR AU sty ldminsgudvesAuuazasuaninlums
naduruvesi faTlig1efumnnin f1 Compression Index (C,) oyfisz1319 0.80-2.0 ksc. 1
Coefficient of consolidation (C,) El;jﬁ‘iz‘r‘i’jw 1.60-2.40 x10'4(cm2/sec) #11 Maximum Past Pressure
(') BYTITZNIN 1.10-1.50 kse. Fedudrulngiduflszmmaumilontunscy) Aty
wiluad aﬁaﬁu%’m‘fmﬁnﬁ]zmﬂﬁﬂm:Ummf?’uﬂdﬁuﬁnﬂuﬁumﬁmﬂs:mﬂﬁumﬁméau
(Soft Clay) iifevadauiuudrnuannndulduosdmsguéanzides nnumuimiugegases

auf 2 T/m’ 1iuiemnuuada 14a
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UNIN 5

9/
ajiluazdetausuus

5.1 agiwanisaAnyaz Iy

s = ar . . = o =
1. pueuiiananilvosduimiieIniz 970A2 (Dispersive) AnmteIns nvarezlinnuay Tas
=~ T o = = =y =) :
1R19@310139AFV TmRUUVDIAY (Sodium -Adsorption-Ratio SAR) LT IATNDDZ BN a1 UA (Toltal
dissoved salt) tlz1lungun
v
2. puuautiamaiuAumilonnsz 910A72 (Dispersive) Tnmauiiaa1agnail
ANANIIANTIN52 91882 (Emerson crumb test) ALMTEINTS 91087 (Dispersive) 912N TUU
v & o A = = v Y . .
wanagaNyuszanasoon wu luguendodiudumiion luniz 1182 (Non-Dispersive)

AMAUIANITATZ YA (Double Hydrometer test) AUMIoINIZ919A (Dispersive) 9281

o3 o o a a ' v , X a ¢ d o
weduamsniznudige unsAumiion 1insz 91087 (Non-Dispersive) Tilodifudniinizeie
o 9 .:i o o o A A = = ] [
aloofige Tautlofisuanisnszoiuzannusoos Wonaduaumiien lunsz91eda  (Non-

. . o { 4 J -] A a = ]
Dispersive) i1 1 iHudmaufimuvunoz szfiulddnionaudmmiion lunszoeds  (Non-
Dispersive) 1971 11114 60%

AMTUIANIINSZ 91077 (Dilution Turbidity Ratio Test) AUMUYINTZ 91847 (Dispersive) i1

. B . oga . v _a A o = a g 1
Dilution Turbidity Ratio Test IAt11iu 0.883 Geiln1sniz vwduinfigauaz izEulininiz aeaaf
AdenTuAUMTIe 11N 91083 (Non-Dispersive) 141 1115011 60%

¥ ¥

AMNLANIIFUAIU (Pinhole test classification) AUMIlEINTZIWAD (Dispersive) 1AL
1 =1 ) 1 A L) ) hd
MuazinnuyuuInuaz szaamdonnuyutlmunaailonanaumiiod linsz 91087 (Non-
Dispersive) 11 11/1/5u1a1 60%

3. aumtion linsg 1edq (Non-Dispersive) 92 3insnsz nediiosniuaznumsfanioun
AnTaumilInss 1ea (Dispersive) WorhAuAUmMTEINIZ MwA I HaudUAWmled launsz e
o o a - o A A g Yo A = ~ '
AIN13N3Z1BAIVEIANMTIEINIZ oA annuTequaz s uAL In YRl onauR M Tlea Ta
NSL LAY (Non-Dispersive) 197 11150 60%

4. Auauliad 1uInINT TULDIANMTILINTE 9187 (Dispersive)

AumTleInsy1u@a (Dispersive) ArAnyuiuAumilsanmumilenda Sitty Clay with

sand, low plasticity (CL) TisinaziBen
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erunuasa Aumiisanssvied (Dispersive) e fifmaumunnivinniign uazilonay
Aumilor lunszaned (Non-Dispersive) 191 1R sz I idanumuuiuiesas ldamddu

u‘i"aﬁu%’mfmﬁnﬂzwqﬂﬁﬂuszﬂsnm%ﬂﬁuﬁ;ﬁuﬁumﬁmﬂszmwﬁumﬁma’au@oﬂ

Clay) dovasamimdnnuansoduldussdinsyuiaes fos anumuniugagavesdnd 2

T/m’ ihuiagouuadala

5.2 YoLaTMBIME
A i = ¥ i r L4
1. e Jgmibaluseninisnageudie gunsaifliasudududesdaulas
QﬂﬂifJ IFU NMSNAAOY Pinhole test classification ﬁiﬂﬁt’}ﬂﬂiiﬁ.
a ] 3 = s 4 L T
2. MInARoUALNIE 1101 Aoudezdlumsnageunsimnmiaasd Fagnadoues i
AovRuirsiun Aoy namareusuITnInadey i azdenivihldnsaaseudanainly
o [ ny : L A 1 4 § a [
souusn Middssiinsmageudindidndn e ld 1&dfigadesiige Seihlddenolumsh
NISNABBIUIN
-~ 9 c.-i ] ] T Q F=1 Y-
Sverruouug WiNeshaudeninTassnu  Aeudiminageuaisdnuimgufuazis
a wa ] ° o A t o d oL
UfiAauiidh leteuwiinmsnameunnass eauuiudignasy wagsiat uazaIseioy
ECIR A n’.: ' o g ) o o & b 4
gilnsal Iindeuynasinewinmsnadouynada  waz Tassnuniesdudsauysalaslduay

a o :: o wa ] Y J
ansnrh hl 4z Tenl 18e5 s lumal fiiduaznquiidesiidinuide Iiias vauyseitediu
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Pinhole test classification

D, uagD, AUNIL Y (Dispersive)
= r r 1) A cj P R Lo o
ND, uag ND, fualurisdeiioavesmiaounias (Transition) UN15 N52910A0
Ifeoti1edn
ND, Uiz ND, Auluinsg 91e@9 (Non-dispersive)

3Bn1IMAABY : Pinhole Test for Identifying Dispersive Soils. By James L. Sherard etal.
Journal of the Geotechnical Engineering Division. January 1976.
Dispersion Ratio Test:

Degree of Dispersion 0—33 % "lﬁﬁi‘]tym!,?aamﬁ N52910#" (Non-dispersion)

Degree of Dispersion 34— 67 % Léilflﬂiym (Moderately dispersion)

Degrec of Dispersion 68 — 100 % ANNN1INIZMBAIYA (High dispersion)
38n11nmaes : 1ne7T Double Hydrometer ATMI5UDI ASTM 4221 — 83a. 1990
Dilution Turbidity Ratio

3 n50oundt 3 WTAINIINTZ NIUAIVOIAUTS
F5NADI : 35910 Contribution of SCS — Soil Mechanics Unit, Lincoln, Nebraska, April, 1968

Amended September, 1972, SCS ~ Oklahoma.

Crumb test classification:
i (Grade) f1911AA 1T (Definition)
1. 1aifi§f5en Auusnoen@mies Tudarugueghinhine

(No sign of clay Colloid) i Non-Dispersive

ral e d_ ¢ A ' N v da g &, ¥ o (]
2. Tifllgnsendnien fianuguegiianiseirifoudu (wadimusofiuanugu
Fawudvaular1¥9n 13 Grade 3) Suiilu Dispersive Bnvioe
M | e L] 1 A =y 1 ov
3. flfsomedizam ausauanuguladie deerfeuduldasldudwé &
] = J d’ ey . N J
aMuArIuLIe) Aneue lddu dh Dispersive waniiu
o an r ] ' a J o :’ L A q.r'
4, T gnTeedraun Aunraruz laaudauyuiaiund T i lumeue 1dau ieds

4 ] »
e Pz gumisdiuianun iy Dispersive d1aun

3MNAADI : Emerson Crumb Test 970 “Soil Stabilization” Inglas 0.G.and Metcalf ).B. 1972

K



11319 Zone 1ap19R1913904 Sherard etal:

Zone A
Zone B

Zone C

AUNTL A Dispersive Zone)
au'lunsz910@7 (Non — Dispersive Zone)

= 1 T 1 A a . ]
aueglusisaeiilioavesmsildouutln (Intermediate Zone) (MITULN

Zone 814184970 % Sodium 101% Total Dissolved salts in saturation extract)
A EUIENAN 1 SNATO LN IVENUFAIVDIAN

Expansion Index NOMC£2%

EL
0-20 NI N
21-50 VENEFIA
50 - 90 yrwamnan
90 - 130 VWA
> 130 YLWAIGINN

HUISATM D 4829 - 95, 1997

100, -l:_m__[_rmf-‘-‘?f” = /00 01
N~ ~
~ ~ %
5 80 ZONE A ~N \'.-" K. —
2 (DISPERSIVE) Q\O N
©C &0 \ L \ > N0 oy
" AN 20ne ¢\ ~ & N \\
-
Z 40— \ N \ \\
o e ™~ N \u!'o ~
« ~_ \_ ZONEB \<°\o \ \
o 20fw, . (NONDISPERSIVEILG ™~ ~a
\\b\ 25; \QL ~— ~ ~
0 R U B =~ RTTY A SRIUR FUTT| AN R I
0.i 05 | 5 10 SO 100 500

TOTAL DISSOLVED SALTS IN SATURATION EXTRACT TOS, meq /liter

Figure 3. - SAR superimpased on TDS chan.

gﬂﬁ #ftl SAR superimposed on TDR chart.
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Na (100)
Co+ Mg Mo 4K

PERCENT SODIUM [N SATURATION
EXTRACT,

100
80 N
ZONE A DISPERSIVE
60
ZONE C INTERMEDIATE
a0
ZONE® NON DISPERSIVE
20
o J 1L Lt 1illif J L1t
o) 02 0s ) 5 10 50 100

31/fi WN2 Dispersive potential vs, TDS

TOTAL OISSOLVED SALTS IN SATURATION EXTRACT

meq/ liter {Ca+Ma+Na+K)

Figure 4. - Dispersive potential vs. TDS,

>250uS/cm

NO h EACHED BY FRESH WATER

<6

YES

>10

Iy

SAR

61010

]

NON DISPERSIVE | | INTERMEDIATE |

| p1sPERSIVE

}

Figura 5. - Dispersive potential evaluated from analysis of dissolved salts in pore water.

gﬂﬁ WN3 Dispersive potential evaiuated from analysis dissolve salt in pore water,

HA3



FLOW RATE {mi /3]

5.0 =

- O O2iND4 2 ND

E (OISPERSIVE [INTERME DIA TEINONDISPERSIV
aoE HEAD = 50mm i HEAD=[80mm HEAD = 380mm

- NOTE: CRITERIA APPLY FOR |.Omm-DIAMETER HYDRAULIC CAPACITY =

- PIHOLE WITH § Smm -CIAMETER 32mi/s

E HOLE THROUGH INTAKE END PLATE.| yypRAULIC CARACITY = o O 3,
o = EFFLUENT TURBIDITY GUIDE - L f:/ . o3

E [77777] DARx OR CLOUDY 2?5'65142':5:,’/"55/3 3

= CLOUDY OR SLIGHTLY CLOUDY AP L o Y =

- ‘) 7 3 k-

= [{15] SLAGHTLY GLOUDY OR CLEAR W Tk AL AL Uk 3
20 T Y RS (Y Lo e 2

C C—Jciesr TR THALE 3

= HYDRAULIC CAPAGITY = | 4 m) /1 ;;;1,;2:‘.3:5',5{;‘ -

777 [7- / 777 e~ - 4] ”"’”2/, ’;ﬁ ]

LO Z// '/élf‘ ﬁ/j/ ,/A;/n/z /:” I ncn::iu;n ¥ N 3
E A Xy 7 Ao CONTIME TEST | 3'°

S CRE ASE HEAD b=~ === =1 ===~

ST R N R | | [OWTMUE TEST) SWELLING POTENTIAL

recuncn moie T - T I
s 18 20

w0
TEST TIME {MINUTES)
DISPERSIVE GRADE vS FLOW RATE

gﬂ%’i #n4 DISPERSIVE GRADE VS FLOW RATE
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DEPARTMENT OF CIVIL ENGINEERING  conmcr.

civiloffice: 73924101

FACULTY OF ENGINEERING civil shop: 3269974

fax; 7382409

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST

PROJECT  SPECIFIC GRSVITY LOCATION D0% finsdnednisinums OWNER
TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO.[ FLASK + WATER [TEMPERATURH
(g} (C) 576
1 672.45 35
2 673.49 30 2
o
i
3 674.64 25 <
=z
4 674.88 20 v
(73]
=
5 [V
]
6 %
REMARK:
— 1|
671 + + T
a0
@ = TEMPERATURE ) 3
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEFTH (m)
SOIL DESCRIPTION
TRIAL NO. 1 2 3
1 TEMPERATURE 20 20 20
2 FLASK + WATER 658.09 656.1 654 56
3 FLASK + WATER + SOIL 688.95 696.59 688.44
4 CONTAINER NO. 1 2 3
§ DRY SOIL + CONTAINER 257.43 41222 1775
6 WT. OF CONTAINER 208.96 364.78 124.56
7 DRY SOIL (5)-(B) 48.47 47 44 52.94
8 GT 0.9982 0.9982 0.9982
9 G.8. (7TX8)(2+7-3) 2.75 2.79 277
AVERAGE G.8. 277

AL




DEPARTMENT OF CIVIL ENGINEERING conmcr

civil office: 73824 10-1

FACULTY OF ENGINEERING civil shop:3269874
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG 127392409
LIQUID AND PLASTIC LIMITS
PROJECT LIQUID AND PLASTIC LIMITS LOCATION D 0% finsfiumsnininuas
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TESTBY DATE SAMPLE NO. . TESTNO.
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 ]
CAN NO. 1 2 3 4 5
WET SOIL + CAN g 27.47 27.11 36.89 27.62 36.75
DRY SOIL + CAN E 22.67 22.34 30.77 24,05 30.86
WT. OF CAN £ 6.84 732 9.89 10.87 1101
WT. OF WATER £ 4.8 4.77 6.12 3.57 589
WT. QF DRY SOIL g 15.83 15.02 20.88 13.18 19.85
% WATER CONTENT 30.32 31.76 2931 27.09 19.67
AVERAGE 29.63
LIQUID LIMIT TEST:
Determtnation No. 1 2 3 4 5 -]
NO. OF BLOWS N 53 44 28 19 10
CAN NQ. i 2 3 4 5
WET SOIL + CAN 2 383 32.99 3598 45.51 47.47
DRY SOIL + CAN £ 30.13 26.14 27.94 34.13 353
WT. OF CAN £ 9.93 10.02 931 9.35 988
WT. OF WATER - 8.17 6.85 8.04 11.38 12.17
WT. OF DRY SOIL £ 20.2 16.12 18.13 24.78 2542
% WATER CONTENT 40.45 42.49 44,38 4592 47.88
T i Liquid Limit Determination

% 1%0 Method used (Check one)

'g L] [0 Method A

;_j NER J Method B

[:: Method A:From the flow curve

03\o ® ', I o Method B:From equation

% PR R T O O REMARK;
20 II
NQ. OF BLOWS N
Method A:From the flow curve. the lauid limit = 44.5 PLASTIC LIMIT - 18.93
Method B:From equation, the fiquid limit for no._ determination Pl = 25.51
From equation, the liquid limit for no.__ determination Natural Water Content =
The liquid limit (average of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =

$1.2




DEPARTMENT OF CIVIL ENGINEERING ~ ©™"

civiloffice: 7392410-1
civil shop: 3269974
FACULTY OF ENGINEERING 7392400
KING MONGKUTS INSTITUTE OF TECHNOQLOGY LADKRABANG
COMPACTION TEST
PROJECT COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION  ND fins&nninininisms SAMPLE DEPTH DATE
TYPE OF COMPACTION
MOLD SIZE 4'x 6" | MGLD VOLUME | 90509 .
DENSITY DETERMINATION:
TRIAL NO, 1 2 3 4 5 6
WT. OF SOIL + MOLD .g 5995 6093 6218 6372 6346
WT. OF MOLD g 4460 4460 4460 4460 4460
WT. OF SOIL IN MOLD g 1535 1633 1758 1912 1886
WET DENSITY e T’ 1.596 1.804 1.942 2.112 2.084
DRY DENSITY __g/em’(Tim’ 1.686 1.655 1.743 1.838 1.746
WATER CONTENT:
WET SOIL + CONTAINER g 29.90 30.15 22.38 22.85 26.75
DRT SOIL + CONTAINER ,g 28.64 26.68 20.75 20,75 24.11
WT. OF CONTAINER g 11.80 13.90 8.10 8.80 13.10
WT. OF WATER g 1.26 1.47 1.63 2.1 254
WT. OF DRY SOIL ,g 16.84 14.78 12.65 11.95 11.01
% WATER CONTENT 6.96 9.05 11.41 14.95 19.34
2.00
190
e "
ﬂg‘I.BO - e
E
- .,
.
% &
o170 d
%
(=]
A
1.60 - o+
1.50
? 10 % WATER CONTENT 18 20
OPTIMUM MOISTURE CONTENT (O.M.C.) 14.95%  |MAXIMUM DRY DENSITY 1.83 T/m3

HY.3



DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice:7392410-1
civil shop:3269974

fax: 7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS

PROJECT SIEVE ANALYSIS OWNER

LOCATION rfingdnninjaunmss BORING NO.

SOIL DESCRIPTION SAMPLE DEPTH

TEST NO. SAMPLE NO.

TEST BY DATE

Specific Gravity of Soil,Gs 277 REMARK:

Tray No.

Weight of Tray g 792.98

Weight of Tray + Dry Sail 1292.98

Weight of Dry Soil g 500

Sieves Standard

Sigve No. | Sieve Opening | Weight of Sieve | Weight of Sieve +[ Weight of Soil | Cumulative | Cumulative Percent

mm. g. Scil ,g. Retained ,g. {Retained ,g.J Retained % Finer %

4 4.75 489 .92 563.07 73.15 0 0 100
10 2 584.84 7124 27.56 27.56 5.51 94.49
20 0.85 576.59 606.84 31.25 58.81 11.76 88.24
40 0.425 572.2 597.82 2562 64.43 16.89 83.11
100 0.15 524,37 581.06 56.69 141.12 28.22 71.78
200 0.075 301.64 33018 28.54 169.66 33.93 66.07
pan 359.46 689.8 330,34 500 100.00 000

H1.4




; MCULTY OF ENGINEERING

JEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice: 7392410-1
civil shop:3269974

fax:7392409
NG MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS (CALIBRATE)
Calibrated By 14
Date: 28/6/2007 2 f
Hydrometer Type 152H A ) 3l ¥ B » h-_’__“_ T
Hydrometer No. 64574 L
Sedimentation Jar Diameter ,cm 5.64 " y "
Sedimentation Jar Cross Section (A),cm’ 24.98
Initial Reading of Graduate(V1),cm’ 800 1S
After Hydrometer immersion Reading(V 859 ) )
Volume of Hydrometer (V,=V2-V1) cm’ 59
Vi/2A cm 1.18 ) o
Hydrometer JLength From Tig Hydrometer R Distance To Center of Buib
Reading to Hydrometer | Bufb Length for 151 H Curve A {First 2 min} Curve B (After 2 min}
rfor 151H Reading (h) .cm R = 1000{r-1) H=H'=L+h/2 .cm H=(L+h/2)-V,/2A cm
R for 152H (L+h) ,cm for 152 H No Chang or = (L+h) ~ h/2 ar = Curve A - V,/2A
0.00 26.29 16.62 0 17.98 16.80
10.00 2447 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20 | - T T i
@ 18 & —
% 16 s =
% ] ] ] P16+t 80 :
é 14 ~ ]
E » F y Ot G2 -
2 — -
7 10 4 ]
o T -
g ]
0 5 10 5 R 20 25 30 35

N5




DEPARTMENT OF CIVIL ENGINEERING CONTACT:
v civilotfice:7382410-1
FACULTY OF ENGINEERING civil shop-3269974
fax: 7302409
KING MONGKUT'S INSTITUTE QF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION fimsdnadnisinwsmy BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE NQO.
TEST BY DATE
Gs OF SOIL 277 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SQIL+ CONTAINER.g 267.94
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 212.45
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL .g 45.87
CCAPSEY FOR 4514 TH | 1emp | g % H K ) As
DATE | TME g e, R=10006-] R © ) em) (mm)
b7 we. 0 1343 0 0.00 - - - - - -
0.25 40.00 30 40.50 80.39 |11.239 {0.01165] 0.07811 }[53.11152
0.5 36.00 30 36.50 73.94 |11.887 {0.01165( 0.05680 |48.85286
] 35.50 30 36.00 7293 {11,968 [ 0.01165] 0.04030 |48.18365
2 32.00 30 32.50 65.84 |12.535 |[0.01165] 0.02917 |43.49913
13.47 2 32.00 30 32.50 65.84 11.36 | 0.01165| 0.02776 |43.49913
13.52 5 27.00 30 27.50 55.71 12.17 | 0.01165] 0.01817 |36.80695
14.02 10 25.00 30 25.50 51.66 12.4%3 {0.01165] 0.01302 |34.13008
14.221 20 21.50 30 22.00 44.57 13.06 | 0.01165] 0.00941 }29.44556
15.02] 40 19.00 30 19.50 39.50 13.46 | 0.01165] 0.00676 |26.09948
16.22] 80 17.00 30 17.50 35.45 13.79 | 0.01165] 0.00484 123.42261
19.22] 180 16.00 30 16.50 33.43 13.95 | 0.01165} 0.00324 [22.08417
23.221 240 15.00 30 15.50 31.40 14,11 {0.01165| 0.00282 {20.74574
P8 WA, 04 14.20] 1138 11.00 30 11.50 23.30 14,76 | 0.01165] 0.00133 §15.39200
PO 1A, 0 17.00] 2738 5.00 30 9.50 19.24 15.08 | 0.01165| 0.00086 |12.71513
B U 01 15.00] 4058 8.00 30 .50 17.22 15.24 | 0.01165) 0.00071 | 1.37669
B1 wA. 01 15.57 5555 6.00 30 6.50 13.17 15.57 | 0.01165] 0.00062 | 8.63983
D1 nn. 04 16.00 6998 3.00 30 3.50 7.09 16.05 }0.01165) 0.00056 | 4.68452
DA nw. 04 13.30 11370 0.00 a0 0.50 1.01 16.54 | 0.01165| 0.00044 | 0.66922
H' = %F x F200
Meniscus Correction (C,,) 0.50 F200=  0.6607 151THOR 152 H N G, R, 100
" oF = &
Temperature Correction {C) b = K H G, ~1TW,
Disperison agent correction (C,) Note: H read from Calibration Cur t R a
1624 %F = w x100

s
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:
civitoffice: 7A92410-1

GRAIN SIZE DISTRIBUTION CURVE

l M.IT.

classificatior]

Sand

Silt

Clay

Coarse Jﬂedium [ Fine

Coarse l Medium

Fine

Coarse Wedium Fine

- ~ 100
\*
™ F
-
] - 80
T ]
. | L 70
. i - —1 =
Q
N . L Go.gu
# &
@
i ’7 50
i N
4 J L a0z
, \ I =
i L L 30
A -
J ’ LN - 20
i L ] 10
ﬂ‘ . Jk || | , VA N I S|
1 0.1 0.01 0.001 0.0001
DIAMETER {mm}
By Sieve Analysis
By Hydrometer Analysis
Remark:
010=  0.0008
D30= 0.01
D60= 0.07
Cu= D60/D10 = 87.5
Cc = D30%(D10xD60) = 1.79

W7




CONSOLIDATION TEST

PROJECT ND
LOCATION fIMTANGIN 1TTHRT
DATE, 207212551
10:01 R - 10 ] Dry WT. of Soil = 4327 | HTofSoil = 0803
Cell dameter em) =] § s o 1963 | GS = 274 |
Load : 0.00 - 0.50 kg
sqrt time | Disp (mm) | time (min) |
0.00 0.105 0
— —— — 0 5 10 15 20 25
1.00 0.267 1 . 0.10 IO I‘Q-G. 1 L Ll L
L4t 0.279 2 £ }
200 0.304 4 £
2.83 0.321 g - 020 = 72
e o = E \ square root |ty, = 6.60 min
548 0.409 30 E .
175 0444 50 g U3
10.95 0.467 120 =
15.49 0.479 240 2 0.40 e
2091 0.452 430 o — 6 — ~$_Msz=0.9
0.50 N
ANAN
0.60
Square root Time (min)
|Coad :6.50- 100 kg
3gritime § Déaofmm) | fime (nein)
0.00 0.482 [l 0 5 10 15 20 25
0.50 0.530 925 I . N S S S
1.00 0.541 1 — 045 1
Lal 0.551 2 E
2.00 0.567 4 = 050
2.83 0.572 8 I~ \ square root t, * 6.90 min'=
3.87 0.582 16 E
5.48 0.613 30 g 0.55 +
T.75 0.624 6 o
10.95 0634 120 a
15.49 0.639 240 5 060 X 0.15a =0.90
2191 0644 480 %
0.65 \\\\
™
0.70
Square root Time {min)
Lonad : 1.00- 2.00 kg
sqrt time [ Disp (mm} | time {min)
0.00 0.644 0 1] 5 10 15 20 25
0.50 0.696 0.25 L Ll L L L
1.00 0.709 1 . 0.60 f——t—— . J
L4l 0.725 2 E 065
700 0.758 4 E "
0.70
2.83 0772 8 e _ "
3.87 0.520 16 & 0.75 \ square-Foot-ty, =
5.48 0.867 30 & 0.80
775 9.906 60 8 oss N
10.95 0925 120 o
15.49 0954 240 A 090 <
21.91 0.959 480 0.95 —— ¢ \‘i 0.15a=1.20
1.00 ™
1.05 AW
1.10
Sguare root Time {min}

H1.8




CONSQLIDATION TEST

Snuare ront Time fmind
Snuare ront Tima Imint

ND
AnsAneinIsiTHAT
20/2/2551
10 Dry WT. of Soil = an | HT of Sail 0.803
19.63 GS = 274 |
] 0 0 5 10 15 20 25
Py — g 44
sl L] M2 I S B P R L 1 P
Loo 1499 1 — 090 3
1.41 1L.515 2 E 1.10
200 1.539 1 - square root to= 11 min'?
2.83 1.630 8 £ 130
[T}
187 1731 16 E
548 1.833 30 8 150 PR
775 L34 0 w
10.95 2.082 20 e 170 ‘k\ l
15.49 2.110 240 a 0.15akE 0.9
2191 2121 480 190 (¢— s — 2
2,10 =
] T ] ] ]
2.30 1 I | |
Square root Time {min}
Lond :4,00-8.00kg
saart fime | Thiany frarm) | fione fmin) §
0.00 2125 o 0 5 10 15 20 25
0.50 2178 0.25 . TV .- I S R PO : .
1.00 2.233 1 — 2.10 \ F 3
141 2,280 ) E 2.20 \o +—
200 2450 4 = 230 square root hﬂmﬁ—-
38 2435 3 £ oan AN tso = 86.49 min
3.87 2559 16 = AN\
548 2.737 30 § 2.0 AN
7.75 2920 50 o 2.60 \\
10.95 3.008 20 o 270 N
15.49 3.072 240 8 280 M=—18—
21,01 3.085 450 \\
290 Y
3.00 AT
3.20
Square root Time (min}
Load :8.00-16.00 kg
rt timwe | Disp {mm) | tirme (min} |
0.00 3.086 0 0 5 10 15 20 25
0.50 3.151 0.25 TR . ST ST SAN R SRS
1.00 3,178 1 -é- 3.00 ~+ F 3
i1 3.220 2 &
— ——— - £ 320
L 222 o [ square root| t,; = 9.4 mif'"?
2.83 3.456 [ € 3.40 \
387 3.555 16 g - \\
5,48 3.763 30 g 360
175 3971 60 L N
10.95 4.119 120 % 3.80 - _ |
15.49 4184 220 A T T 6 —] | R
2191 | 4231 480 4.00 \l\‘
a.20 AN —
NN
4.40
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DIRECT SHEAR TEST

Project Sample No. ND Location  fM3anaiminmuAs Date : 20/2/2551
Boring No. depth = test uo. 1 2 3
Soil Description Container No. Cl C2 C3
TU o wtmm om O £ 2y — doens el mmse TIFI 117 A7) 117 A3 1173 92
JDinmctzr ol Som by £20 = otogiigent B 11223 11022 11202
Height of Sample 200 cm dry soib-cont ,W2 97.43 97.43 97.43
Area of Sample 3117 sqr.cm water ,\W3=W1-W2 14,80 14.80 14.80
Volume 6235 cc. Container ,WC 2.75 9.75 9.75
Wet Unit Weight 1.64 glec Dry soil , WS=W2-WC 87.68 87.68 87.68
Ory Uat Weight ) 131 gloc water content =TXT"WiTWS 1058 1688 1688
Proving Ring No. Applied Normal Load kg 2 5 R
Hornizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm) (x0.1739mm)
i 2 3 I 2 3 1 2 3 1 2 3
[i] 0 0 Q i} 1] 0 [i] [ 0 i} 0
1 3 12 13 4] 5 11 2 1 006 1 00] 0.00
12 5 26 30 78 14 39 5 21 021 003 0.2
26 17 4] B 1 93 23 22 57 Q.25 012 031
33 29 29 34 110 36 47 30 102 026 028 0.56
44 38 86 62 120 48 47 75 103 Q.26 042 .57
oo 35 55 56 135 ) e EY: 340 %3 Va5 5,78
78 75 113 69 4] 68 58 3 143 032 046 Q.80
98 §9 128 Nz 6 1 76 [i7] 157 0.42 057 0.87
111 105 144 13 52 74 87 18 20 048 0.65 Ll]
117 19 50 4 157 76 98 30 217 0,54 0.72 1.20
138 34 13 33 138 78 107 J47 242 Q5 08 134
152 49 9] 3 138 74 117 159 ) 0.65 0.8 1.43
1‘_‘_ |"3 ane 4’:__5( 189 Eg 174 1‘[n Bkl n“c’ naA 1 &N
130 184 226, 22 156 63 130 179 284 Q72 0.99 1.57
194 20] 242 22 48 56 134 183 302 074 101 167
208 220 163 2 3 53 51 33 313 034 1.05 13
223 241 281 8 35 3Q 52 92 32 0.84 LO6 Bl
239 333 300 9 29 S0 55 93 34 0.85 04 8
254 333 329 17 a3 20 156 197 56 086 09 1.97
273 353 347 17 23 49 156 1 201 364 0.86 11 201
292 363 367 [ 14 120 47 36 377 0.86 A3 K¢
301 383 384 14 LL6 44 36 7 382 Q.56 4 A1
324 303 05 k] 1l 44 335 21 305 0.86 ] 2.18
396 19 10 43 —2l3 b, 2.24
40§ 448 10 42 213 422 7 2.33
404 458 110 42 213 435 117 2.40
464 42 450 48|
467 4 Felva Pt
473 4 430 2
4 430 2.4
4t 450 248
I 450 2.48

iR
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DEPARTMENT OF CIVIL ENGINEERING conmcr:

civiloffice: 7302410~
FACULTY OF ENGINEERING 1

civil shop: 269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION D20 % (u. invasAwrafnmuiufimsand mimwas )
TESTBY _ DATE___ BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER  [TEMPERATURH
676
® ©) [ 1
1 672.45 35 F
675 ib —
673.49 30
2 el *
3 674.64 25 E \\
< 674
4 674.88 20 # N
s
5 <
o /73
&
6 =
=
REMARK: g2 |
671 I —
20 25 30 35 40
TEMPERATURE (C}
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEPTH {m)
SOIL DESCRIPTION
TRIAL NO. 1 2 1 2 1 2
| TEMPERATURE A{C 20 20
2 FLASK + WATER £ 656.58 66688
3 FLASK + WATER +50IL g 687.95 688.63
4 CONTAINER NO. ] 2
5 DRY SOIL + CONTAINER g 257.99 159.57
6 WI.OF CONTAINER ¢ Pl 125.48
7 DRY SOIL (5}(6) £ 48,99 34.09
8 GT 0.9982 0.9982
9 G.S. (7X8Y(2+7-3) 2.78 2.76
AVERAGEG.S. 2,77




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

Civil

oflice: 73924 10-1
civil shop-3269974

LIQUID AND PLASTIC LIMITS

PROJECT LIQUID AND PLASTIC LIMITS

LOCATION D20% (M.insmsaaniuauiurmesnsnintainesms)

SOIL OESCRIPTION BORING NO. SAMPLE DEPTH
TEST BY DATE SAMPLE NO. TEST NO.
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 6
TAN NO. 11.00 12.00 13.00 14.00 15.00
WET SOIL + CAN 9 28,72 30.54 22.99 30.01 2717
DRY SOIL + CAN g 26.36 27.59 20.47 279 25.86
WT. OF CAN q 10.14 9.84 10.29 10.16 10.77
WT. OF WATER g 2.36 2.95 2.52 211 1.3
WT. OF DRY SOIL g 16.22 17.75 10.18 17.74 15.09
% WATER CONTENT 14.55 16.62 24.75 11.89 §.68
AVERAGE 15.30
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N |45 30 26 23 20
CAN NO. " 12 13 14 15
WET SOIL + CAN g 13844 44.6 36.36 41.62 40.92
ORY SOIL + CAN g 13277 37448 31.54 3483 34.44
WT. OF CAN g [17.49 18.99 19.09 17.48 18.19
WT. OF WATER g |5.67 7.12 4.82 6.79 6.48
WT. OF DRY SCIL g [|15.28 18.49 12.45 17.35 16.25
% WATER CONTENT KYS N 38.51 38.71 39.14 39.88
s ) N Liquid Lirit Determinaticn
Method used (Check one}
Z ¥ T [ Method A
E I [ Methad B
Q L=wpE--=--
E ﬂ\ : Method A:From the flow curve
g 35 i Method B:From equaticn
= : REMARK;
[
30 —
NC. OF BLOWS.N
Method A:From the flow curve, the liquid limit = 38.6 PLASTIC LIMIT = 15.30
Method B:From equation, the liquid limit for no.__ determination I P.I. 23.30
From equation, the liquid limit for no. _ determinatico o Natural Water Content =
The liguid timit {average of the two determination} = . FLOW INDEX E
LIQUIDITY INDEX =

HE.14




DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice: 7392410-1
civil shop:3269974

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

COMPACTION TEST

PROJECT COMPACTION TEST OWNER BORING NO.
SO DESCRIPTION SAMPLE NUMBER TEST BY,
LOCATION D20 % (1.inehmAasiuauiuimesneainasingme) DATE
TYPE OF COMPACTION
MOLD SIZE 4 x6" ‘ MOLD VOLUME [ 998035 3
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD g 6,880 7,060 7,180 7,100
WT. OF MOLD g 5,100 5.100 5.100 5.100
WT. OF SOIL IN MOLD g 1,780 1,960 2,080 2,000
WET DENSITY o 5110 1.964 2.084 2.084
DRY DENSITY  gfor (Tim ] 1.623 1.762 1818 1.715
WATER CONTENT:
WET SOIL + CONTAINER g 94.35 72.33 87.5 87.31
DRT SOJi. + CONTAINER .g 85.87 64.88 76.33 74.72
WT. OF CONTAINER ,g 8.48 7.45 11.17 12.59
WT. OF WATER g 8.48 7.45 11.17 12.59
WT. OF DRY SOIL ,g 77.39 57.43 65.16 62.13
% WATER CONTENT 0358 L1 48 14,63 1685
2.00
190 4——]
& /"Lk
= 180 b
z ’ N
@
& / \
& 170 /
=% /
4
1.80
1.50 J |
500 1900 o, wATER CONTENT' SO0 2000
COPTiMUM MOISTURE CONTENT (O M.C.) 13.80% MAXIMUM DRY DENSITY 1.84 Tim3

HE.15




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice: 7392410-1
civil shop:3269974

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS

PROJECT SIEVE ANALYSIS OWNER

LOCATION D20 % (singrsaanfuauiurimdnalnnanems)  BORING NO.

SOIL DESCRIPTION SAMPLE DEPTH

TEST NO. SAMPLE NO.

TEST BY DATE

Specific Gravity of Soil,Gs 277 REMARK:

Tray Na. 1

Weightof Tray .9 771.52

Weight of Tray + Dry Secil , 1271.52

Weight of Cry Soil g 500

Sieves Standard

Sieve No. | Sieve Opening [Weight of SieveWeight of Sieve H Weight of Soil | Cumulative | Cumulative Percent
mm. g Sail .g. Retained ,g. | Retained .g. | Retained % Finer %

4 4.75 489.92 526.8 36.88 0 0 100
10 2 664.84 706.15 21.31 21.31 4.26 95.74
20 0.85 575.59 601.29 257 47.01 9,40 90.60
40 0.425 5722 594.29 22.09 69.1 13.82 86.18
100 0.15 524.37 588.71 64.34 133.44 26.69 73.31
200 0.075 301.64 3309 29.26 162.7 32.54 G7.46
pan 359.46 696.76 337.3 500 100.00 0.00

W16




DJEPARTMENT OF CIVIL ENGINEERING

L B
ZJACULTY OF ENGINEERING

CONTACT:
civitoffice 73924101
civil shop:3269974

fax: 7392403
ING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS (CALIBRATE)
Calibrated By 14
Date: 28/6/2007 A fi
Hydrometer Type 152H . (CEE
» h --__I:% N
Hydrometer No. 64574 .
Sedimentation Jar Diameter ,cm 5.64 , A
Sedimentation Jar Cross Section (A).cm’ 24.98
Initial Reading of Graduate(V1),cm’ 800 3
After Hydrometer immersion Reading(V2) , 859
Volume of Hydrometer (V,=V2-V1) cm’ 59
Vh/2A .cm 1.18 A
Hydrometer Length From Tip | Hydrometer R Distance To Center of Buib
Reading to Hydrometer Bulb Length for 151 H Curve A (First 2 min) | Curve B (After 2 min)
r for 151H Reading {(h} .cm R = 1000(r-1) H=H'=L+H/2 cm H=(L+h/2)-v, /24 cm
R for 152H (L+h) ,cm for 152 H No Chang or = {L+h) - h/2 or = Curve A - V,/2A
0.00 26.29 16.62 O 17.98 16.80
10.00 24.47 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16,62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20 T | ]
- |
|1 | 1 ¢
(E.\_ 18 4 _| T . . T . .
z s 1]
@ . ] 1
= ]
4 % 17 VLN TR A T
5 = —
o 1 T -
i 14 1
o v -1 A6dx + 6. 62
2 12 ]
w - ]
0
2 1 ]
: o P -
R E ERSEEEEE
8 I I I ] i | -
0 5 10 15 R 20 25 30 35

W17




DEPARTMENT OF CIVIL ENGINEERING CONTACT:
civiloffice: 73924 10-1
FACULTY OF ENGINEERING Givil shop: 3269974
fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION D20 % (aunmmzeaninaniumsinalninnems) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE NO.
TEST BY DATE
Gs OF S0IL 2.77 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOiL+ CONTAINER,g 267.94
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 219.52
% FINER THAN NO.200 100.00 WEIGHT OF DRY SQOIL ,.g 48.42
ELAPSED| FOR151H | 152H | TEMP] R %F H K D %oF"
DATE TIME
TIME tmind  r F1000(r R (C) {cm.) {mm.)
19nw, 08 | 13.53 0 0.00 - - - - - -
0.25 37.00 30 37.50 7542 |11.725 | 0.01165{ 0.07978 | 50.67859
0.5 33.00 30 33.50 68.49 |12.373 | 0.01165| 0.05795{46.20634
1 33.00 30 33.50 68.49 112.373 | 0.01165 | 0.04098 |46.20634
2 30.00 30 30.50 62.36 |12.859 | 0.011651 0.02954 [42.06846
13.57 2 30.00 30 30.50 62.36 11.68 | 0.011651] 0.02815 142.06846
13.59 5 26.00 30 26.50 5418 | 1233 1 0.01165| 0.01829)36.55128
14.09 10 23.00 30 23.50 48.05 12.81 | 0.0%1165] 0.01319/32.4134Q
14.29 20 20.00 30 20.50 41.91 13.30 | 0.01165% | 0.00950 |28.27552
15.09 40 18.00 30 18.50 37.83 13.62 | 0.01165 | 0.00680 | 25.51693
16.29 a0 16.00 30 16.50 33.74 13.95 §0.01165 ] 0.00486 §22.75835
18.29 180 15.00 30 15.50 31.69 14.11 [ 0.01165 0.00326 [21,37905
22.29 240 13.50 30 14.00 25.62 14,35 1 0.01165] 0.00285119.31011
20 nw. 08 22.43F 1694 10.00 30 10.50 2147 14.92 | 0.01165] 0,00109 [ 14.48258
21 nn. 08 19.12] 2923 9.00 30 9.50 19.42 15.08 | 0.01165 | 0.00084 {13.10329
22 nw, 08 17.18} 4249 6.50 30 7.00 14.31 15.49 | 0.01165] 0.00070| 9.65506
23nw. 08 | 20.15 5826 6.00 30 6.50 13.29 15.57 | 0.01165 | 0.00060 | 8.96541
24 nw. 08 | 15.00 7111 5.00 30 5.50 11.25 15.73 | 0.01165 ] 0.00055| 7.58612
29nw. 08 | 14.00 | 15751 0.90 30 1.40 2.86 16.39 | 0.01165| 0.00038} 1.93101
= %F x F200
Meniscus Comrection (C,} 0.50 | F200= 0.675 151HOR 152 H 8 R
Temperature Cormrection (C) \/W 1oH E = G 3_1;%(100
D=K_/[~— § s
Disperison agent corection {C,,) Note: H read from Calibration t t 152H %F = 222 a0
WS

Hi.18



FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice: 73924 10-1

civil shop: 3269974

M.LT. Sand Silt

Clay

classification]f Coarse | Medium | Fine | Coarse | Medium | ~ Fine

Coarse |Medium]  Fine
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AMETER (mm
By Sieve Analysis

tBy Hydrometer Analysis

0.0010 0.

o

00

Remark:
D10= 0.0030
D30= 0.011
D&0= 0.07

Cu=D60/MD10= 2333

Ce = D30%(D10xD60) = 0.58
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CONSOLIDATION TEST

SAMPLE OF D - 20%
LOCATION . (uATK AT oy ANTdndinTInuay
DATE 20/2/255]
Bears Hafio = 10:04 TR 10 | Dry WT. of Soil = 4322 | HTofSoil =~ 0803 |
Cell dtameter () = | 5000 | Aremiomd) = 1964 {GS = 274 |
Load :0.00 - 0.50 kg
sqri time | Disp (mm) | time (min)}
e T 0 5 10 15 20 25
1.00 0159 1 0.10 L1 1 11‘1. 1 PEN D S S S SO SO N |
1.41 0.163 2 E
2.00 0.169 4 E
2.83 0.179 8 - =
Tat 0.002 i c 015
5.48 0.228 30 F
775 0.247 60 E
10.95 0.260 120 < 0.20 - =
15.49 0.267 240 2
21.91 0.773 480 025 6 0.15a=0.9
' NN
030 | | N | |
Square root Tme {min)
Load : 0.50 - 100 kg 1 [— !
aned tims 1 Taen femm | timno fmiva |
0.00 0.275 0 0 5 10 15 20 25
0.50 0281 025 L R A - b A
1,00 0.286 1 = 0.25 y
14t 0.202 2
2.00 .300 4 E 0.27
283 0,303 2 £ a9 square roat_t, = 7 min'?
3.87 0.308 16 z |
5,48 0525 30 g 031 |
7.75 0.330 60 b =
10.95 0336 120 o 033 0.15a= 0.9
15.49 0.341 240 a
2091 0341 450 0.35 ~
0.37 RN
\\
0.39
Square root Time (min)
Load _: 1.00 - 2.00 kg
sqrt time | Disp {mm) ] time (min}
0.00 0353 0 0 5 10 15 20 25
0.50 0,360 0.25 ! l 7.5
100 03?0 T - 0'35 TR - 1 L 1. i i i 1 1 i 1 1 L L
Lal 0373 2 E R \ T
ioo s 3 £
2.83 0.403 g € 040 - \\ square ronf f,=785migt? |
387 0.428 16 a \
5.48 0,453 30 E
7.75 0.478 50 . =
1055 0,483 126 o 045 4—p6 - 9152 =09
15.49 0.483 240 2 | |
2191 | 05l0 430 - Y‘
050 | \ B
0.55 -

square root 1ime {min} |

H1.20




CONSOLIDATION TEST

- Jp— )
QAuare LWL aaiig \“\H|’

SAMPLE OF D-20%
LOCATION u. inMaTenaAT perufy Susdndininnums
DATE 20/2/2551
Beam Ratio = 10:0] R - 1 | Dy WT.of Soil = 4322 | HTofSoil = 0303
Cell dinmeter (cm) = | 5901 Area(om2) = 1964 | Gs = 274
Load : 2.004.00 kg
sqrt time | Disp {mm) | time (min)
0.00 0510 0 0 5 10 15 20 25
FEr 0505 8.25 iy JBE L
1.00 0622 i — 050 1 F 3 .
1.41 0.626 2 E 0.55
2.00 0638 4 E "
2.83 0.676 [ € 060 square roo =
3,87 0718 16 E
548 0.760 30 & 065 NN
775 0802 0 5 070 NJ |
1095 0l 120 2 b
15.49 0811 740 & 075 015209
2191 0.857 430
0.80 R =
ngs N P ©
Y
00 | | S S—
Square root Time {min)
Load : 4.00-8.00kg
sqrt firne 1 Diets {mmd § Himae fminl
0.00 0.261 o 4] 5 10 15 20 25
0.50 1.002 0.25 0.85 _ 1 1 ’9_3I I I TR N | —_ L
1.00 1.03¢ 1 T \ 'y
141 1.050 2
200 L2 - £ 08 uare root Ly, = 9.30 min'?
2.83 1121 8 t .. = r e
3.87 1.190 I6 E LU
5.43 1.260 30 @
7.75 1344 60 & 115 f—
10:95 1395 120 by \
15.49 1414 240 8 125 fgF—= ¢ A —
2151 1.420 480 \
1.35 - “
1.45 + \\\
Square root Time (min}
Load :BO-1600kg ’
] time mm) { Citne (min ]
0.0 1420 [ 0 5 10 15 20 25
0.50 1476 023 e S 1Y A R R B .
1.00 1.495 1 - 140
w L or 1 2 1§ aso
583 1568 Py £ 160 \ square roof t,, = 9.7 mig'2
187 1.665 16 E J \ J
548 1162 30 g 170 >
7.5 1.860 0 8 L _ \4
10.95 1.950 120 o 1.80 1 6
15.49 1.939 240 A daon
2191 | 198 | 480 Bl
—
2.00 4 m
og
2.20 = A=

ML 21
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DIRECT SHEAR TEST

Project Sample No. D-20% lLocauon u. ruwreroond waudu Ansdngimaewas Date @ 2002/2551
Boring No. dopth = Jeest vo. 1 2 3
Soil Description Container No. Ci C2 C3
Disrsctor of Saple £330 o ot sailloost WY 11775 117,75 117
Height of Sample 200 cm dry soiH-cont W2 102.24 102.24 102.24
Area of Sample 31.17 sqr.cm. water ,W3=W1-W2 15.52 15.52 15.52
Volume 6235 = Countainer ,WC 9.61 9.61 .61
Wet Unit Weight 1.73 glce Dry soil ,W3=W2-WC 9263 92.63 92.63
Diry Unit Weight 149 woe water content = [00"WI WS 1676]  1676] 1676
Proving Ring No. Applied Nonnal Load kg 2 5 8
Horizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading kse
(x0.01mm} (x0.002mm) (x0.1739mm)
1 2 3 L 2 3 ] 2 3 1 2 3
Q [t] [ 1] [i] [€] [¢] [4] 000 [¢X Q.00
17 3 [ 8 24 I8 5 S8 12 0.03 032 1 040
32 22 ] 12 28 21 38 81 a3 Q21 0.43 051
43 3Q 13 i6 4 26 13 1135 124 0.4 0.64 0.69
26 40 § 20 45 28 98 41 168 0.54 0.8 9.93
68 50 i 22 7 29 119 68 217 0.66 0.93 120
34 Ul i Zi 43 3 136 &7 262 [ 73 ju3 145
|98 18 23 30 33 30 150 205 299 0.83 1.13 1.65
2 91 30 50 54 29 64 223 324 0.9 1.23 1,19
22 104 39 5] 55 29 85 230 346 102 21 9]
31 120 47 30 33 29 98 240 363 103 32 2.00
151 135 > S0 2 a9 210 253 3%9 1.16 Al 2.15
164 150 L 22 3 30 215 259 428 LIS Al 237
e 154 74 45 <0 EX 15 T4 444 110 =1 1 4%
92 182 ] 21 1] 31 rAL) V. 463 19 ¥ 229
208 200 95 19 50 31 218 287 510 20 58 2.82
222 214 105 19 39 30 220 290 282 2L .60 3
237 31 16 2 29 23 22 298 513 22 48 3.16
232 246 21 7 59 2 22 312 379 22 12 320
267 264 38 s 60 27 22 311 59] 12 3.26
282 278 151 15 61 26 221 318 599 1.22 1.76 331
257 294 i61 i2 §0 2 221 323 609 122 179 336
312 313 173 il ki 221 323 61% 122 79 341
330 186 59 23 a23 525 19 3.45
348 202 60 21 323 628 19 347
3635 213 59 21 23 $28 1.78 347
383 230 [£] 20 323 628 1.79 347
243 20 028 347
Lo LU 7 281
276 20 2 347
19 2 347
18 62 3.47
v 62 347

H1.23



&
8

4.00
350
e
300
é 250 /
2 /
E e ]
ﬁ 150 s = ot Ml
E 1.00 [ D"Q/B—‘ _/p.} y’-'“f e ©
050 /I o ),_D-)
r T
Q 100 200 300 400
HORIZONTAL DEFORMATION x0.01mm}
| {] SAMPLENO.1 NORMALLOAD= | 2 kg | _NORMAL STRESS = [ 1.28 | ksc, |
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Mohr's Diagram from Direct Shear Test
4.00 [ ]
% 3.00 /
g P
©w
©w
E 2.00
(-]
o J
al 1.00 e
= /
L]
-]
0.00
0.60 .00 2.00 3.00 4.00
NORMAL STRESS ksc
TEST NO. WATER CONTENT (%) Nograa) Streas kac Nofral ¥g Max_Shearing Stress ksc
1 6.76 (.96 2 1.22
2 6.76 192 5 L7
] 1 i S5 H o) 1 o
D - »° c = 03 Ik
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DEPARTMENT OF CIVIL ENGINEERING  covmscr.

FACULTY OF ENGINEERING

civiloffice: 739
24101

civil

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST

PROJECT SPECIFIC GRAVITY TEST

LOCATION D40 % (rantaimiradaaufufnidnoimanuss OWNER

TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO.| FLASK + WATER  {EMPERATURE
676
(g ©
]
1 672.45 35
675 ]
2 673.49 30
3 674.64 25
5 674
4 674.88 20 E
5 -
5 s
L 613 , ]
[77]
6 = q
[(F9
5
REMARK = §72 J
z
]
671 H.

20

25

30 35
TEMPERATURE (C}

SPECIFIC GRAVITY DETERMINATION

SAMPLE NO.

SAMFLE DEPTH (m)

SOIL DESCRIPTION
TRIAL NO. 1 2 2 1 2
| TEMPERATURE A 20 20

2 FLASK + WATER 2| 656.58 656.88

3 FLASK + WATER +SOIL g  686.94 698,44

4 CONTAINER NO. 1 b

5 DRY SOIL + CONTAINER ,g|  303.39 206.81

6 WT, OF CONTAINER ¢ 256.55 157.03

7 DRY SOIL {5}-(6} £ 47.34 49.78

g GT 0.9982 0.9982

9 G.S. (TX8W(2+7-3) 178 2.73

AVERAGE G.S.

H.25




DEPARTMENT OF CIVIL ENGINEERING owmacr.

civil office:7382410-1

FACULTY OF ENGINEERING civit shop:3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG <7394
LIQUID AND PLASTIC LIMITS
PROJECT LIQUID AND PLASTIC LIMITS LOCATION D40 % (3w seaainaufuinsdnalanmnuas)
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TESTBY DATE SAMPLE NO. TEST NO.
PLASTIC LIMIT TEST:
TRIAL NO. 1 b3 3 4 5 6
CANNO. 1 2 3 4 5
WET SOIL + CAN £ 28.6 2683 6.7 40.06 44.67
DRY SOIL + CAN 8 26.28 24.46 3331 3738 41,75
WT. OF CAN K] 10.12 7.24 10.02 19,53 2202
WT. OF WATER .4 232 2.37 339 2.68 29
WT. OF DRY SOIL €| 16.16 17.22 23.29 17 8% 1973
% WATER CONTENT 14.36 13.76 14.56 i5.01 14.80
AVERAGE 14.50
LIQUID LIMIT TEST:
Determination No. 1 2 3 q 5 6
NO. OF BLOWS N 52 38 27 5 10
CAN NO. 1 2 3 4 5
WET SOIL + CAN 2 41.51 38.08 46.75 43.43 51.67
DRY SOIL + CAN 2 35.15 3i.93 38.46 36.12 41.49
WT. OF CAN B 17.91 15.84 £7.71 18.41 17.69
WT. OF WATER £ 6.36 6.15 8.29 7.31 10.18
'WT. OF DRY SOIL Z 17.24 16.09 20.75 17.71 238
% WATER CONTENT 36.89 3822 3995 41.28 42,77
a3 T t Liquid Limit Determination
F 130 Method used (Check one)
% \\ [ Method A
% L g===== ?ﬁt [ Methed B
ﬁ : Method A:From the flow curve
g a5 I' Method B:From equation
E : REMARK:
:
30 +
-NO. OF BLOWS,N
Method A:From the flow curve. the liauid limit = 39 PLASTIC LIMIT N 1450
Method B:From equation, the liquid limit for no._ determinatio EL = 24.59
From equation, the liquid limit for no,__ determinatio Natural Water Content =
The liquid limit (average of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =

t1.26



DEPARTMENT OF CIVIL ENGINEERING  comacr:

civilaffice: 7392410-1
FACULTY OF ENGINEERING civil shop:3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
COMPACTION TEST
PROJECT COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMFPLE NUMBER TEST BY,
LOCATION D40 %tu insmtA e fudnfufinrdhodnninews SAMPLE DEPTH DATE
TYPE OF COMPACTION
MOLD SIZE 4" x 6" | wmoovoume | sssoss 0
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD g 6,960 7,100 7,200 7,080
WT. OF MOLD g 5,100 5,100 5,100 5,100
WT, OF SOIL IN MOLD .g 1,860 2,000 2,100 1,980
WET DENSITY .qfcrﬂ!—/m3 5110 2.004 2.104 2.104
DRY DENSITY ,q:‘cmi(Tfmal 1.696 1.798 1.836 1.698
WATER CONTENT:
WET SOIL + CONTAINER g 94.35 72.33 87.5 87.31
DRT SOIL + CONTAINER .g 85.87 G64.88 76.33 74.72
WT. OF CONTAINER g 8.48 7.45 i1.17 12,59
WT. OF WATER .g §.48 7.45 11.17 12.59
WT. OF DRY SOIL .g 77.39 57.43 65.16 62.13
% WATER CONTENT 9.88 11.48 14.63 1685
2.00
1.50
I
=, 1.80 %L__‘ﬁ
e
-
= .
=z
]
> / ] \
E 1.70 —-‘ —
a
1.60 I S—
1.50 J
5.00 1000, o content 50 20.00
CPTIMUM MOISTURE CONTENT (O.M.C.) 13.60% MAXIMUM DRY DENSITY 1.86 T/m3

HY.27




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice: 73924101
civil shop:1269974

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS

PROJECT SIEVE ANALYSIS

LOCATION D40% (W.unsasAanfuaufrimsdnninisiness) BORING NO.

SOIL DESCRIPTION SAMPLE DEPTH

TEST NO. SAMPLE NO.

TEST BY DATE

Spacific Gravity of Soil,Gs 2.7% REMARK:

Tray No. 1

Weight of Tray g 790.43

Weight of Tray + Dry Sail 1290.43

Weight of Dry Soil .g 500

Sieves Standard

Sieve No. [ Sieve Opening|Weight of SievalWeight of Sieve +] Weight of Soit | Cumuiative Cumulative Percent
mm. g. Soil 9. Retained ,q. Retained .g. Retained % Finer %

4 4.75 4689.92 519.23 29.31 0 0 100
10 2 684.84 700.62 15.78 15.78 3.16 96.84
20 0.85 575.59 592.8 17.21 32.99 6.60 93.40
40 0.425 572.2 587.61 15.41 48.4 9.68 90.32
100 0.15 524.37 577.59 53.22 101.62 20.32 79.68
200 0.07% 301.64 326.07 2443 126.05 2521 74.79
pan 359.46 733.41 373.95 500 100.00 0.00

HN.28




JEPARTMENT OF CiVIL ENGINEERING CONTACT:

" civitoffice: 73924101
HEFACULTY OF ENGINEERING civil shop 3269974
fax: 7392403

ING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 -
Hydrometer Type 152H
b [
Hydrometer No. 64574
Sedimentation Jar Diameter .cm 5.64
Sedimentation Jar Cross Section (A).cm’ 24.98
initial Reading of Graduate(V1).cm’ 80O
After Hydrometer Immersion Reading(V2) g 859 : °
Volurme of Hydrometer (V,=V2-V1) om’ 69
Vh/QA .cm 1.18
Hydrometer | Length From Tip | Hydrometer R Distance To Center of Bulb
Reading 10 Hydrometer | Bulb Length for 151 H Curve A (First 2 min) Curve B (After 2 min)
rfor 1581H Reading {h) cm R = 1000{r-1) H=H'=L+h/2 .cm H={L+h/2}-V,/2A .cm
R for 152H (L+h) .cm for 152 H No Chang or = (L+h) - h/2 or = Curve A - V,/2A
0.00 26.29 16.62 0] 17.98 16.80
10.00 24.47 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 713
£ 20 | I I ]
5 ! E | 11 -
g 18
fos] [
5
m 16 — P~ 301 H1
w —
e} = ]
& 14 = =
= | | !
= —— .
u Vil T 1662 —
=] 12 - I
i ]
g —
I 10 T
i 1 .
a ] i
8 | [ T 1
0 5 10 15 R 20 25 30 35

N1.29



DEPARTMENT OF CIVIL ENGINEERING ~ covmer

civitoffice: T292410-1
FACULTY OF ENGINEERING il shop-3269974
fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION D40 % (H.\nwmsamdias fuimsdnoimaneme) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TESTNO. SAMPLE NO.
TEST BY DATE
Gs OF 50iL 2.76 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER,g 307.1
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 258.24
% FINER THAN NO.200 100.00 WEIGHT OF DRY S0OIL g 48.86
ELAPSED FOR 151H 152H (TEMPL R, %F H K D %k
DATE TIME
TIME tmin| r R=1000(r-1 R (C) {cm.) {rnm.)
19 nn. 08 1412 0 0.00 - - - - - - -
0.25 37.00 | 30 | 37.50 | 74.45 11,7 | 0.01182 | 0.08095 | 55.67921
0.5 33.00 30 | 3350 | 67.88 {124 | 0.01182 { 0.05880 | 5C.76566
1 3300 | 30 | 3350 | 67.88 |124 | 0.01182 | 0.04158 | 50.76566
. 30.00 {1 30 | 30.50 | 61.80 [12.9 | 0.01182 | 0.02997 | 46.21949
14.16 2 3000 | 30 | 30.50 { 61.80 [11.68] 0.01182 | 0.02856 | 46.21949
14.21 5 26,00 | 30 | 26.50 | 5369 112.33) 0.01182 ] 0.01856 | 40.15791
14.31 10 23.00 30 | 2350 | 47.62 | 12.81] 0.01182 | 0.01338 | 3561173
14.51 20 18.00 | 30 | 18.50 | 37.46 | 13.62] 0.01182 | 0.00976 | 28.03477
15,31 40 16.00 30 16.50 | 33.43 | 13.95] 0.01182 | 0.006898 | 25.00398
16.51 80 15.00 30 15.50 | 3141 [ 14.11] 0.01182 } 0.00496 | 23.48859
18.51 180 14,50 30 15.00 | 30.39 [ 14.19] C.01182 } 0.00332 | 22.73089
22.51 240 13.00 | 30  13.50 | 27.35 { 14.43] 0.01182 | 0.00280 | 20.45780
20 nn, 08 22.43 1672 10.00 30 10.50 | 21.28 | 14.92] 0.01182 ] 0.00112 | 1591163
21 nw. 08 19.12y 2901 8.00 30 | 850 [ 17.22 | 15.24] 0.01182 | 0.00086 | 12.88084
22 nw. 08 17.18) 4227 5.00 30 | 550 | 11.14 | 45.73] 0.01182 | 0.00072 | 8.33466
23nw. 08 | 20.15 5304 4,50 30 | 500 | 10.13 [15.81] 0.01182 | 0.00081 | 7.57636
24 nw. 08 15.00 7089 3.noe 30 3.50 709 j16.05] 0.01182 | 0.00056 | 5.30388
29nw. 08 | 14.00 15729 0.80 30 1.30 2.63 [16.41] 0.01182 { 0.00038 | 1.97001
= %F x F200
Meniscus Comection (C ) 0.50 | F200= 0.75 151HOR 152 H R
15H %F = ———x100
Temperature Correction (C,) b=k ‘/: G, —TW,
Disperison agent correction (C_} Note: H read from Calibratio ! 159H %F = R.a X100
Ws

H1.30



DEPARTMENT OF CiVIL ENGINEERING

CONTACT:
civikaffica:7392410-

FACULTY OF ENGINEERING 1

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.ILT. Sand Silt Clay
classification | Coarse | Medium | Fine | Coarse | Medium | Fine | Coarse [Medium] Fine

LT | ?Z:F— il

|
7] \\i:j —Tr 1
J

1 T_{_ [N
T
1
iﬁ_l_ |
|
|
[

T T
|
HEE
|
1=
IR
i
RE|
L1l

T T g
- A T Lror
| T NI | il ml
A ~ 1
L] | RN
aE T i EJ iEj |
[ ! il I 1T
1.00000 0.10000 IAMETER (%51000 0.00100 0.000
A By Sieve Analysis
0 By Hydrometer Analysis
Remark:

D10=  0.00075
D30=  0.01050
DE0= 0.06500

Cu=D60/D10 =  BB.67

Cc = D30%(D10xD60) = 2.26

H1.31




CONSOLIDATION TEST

SAMPLE OF D -40%
LOCATION 1. FHRINTRS Wenifu SRSARMA IR
DATE 200272551
10:01 R = 10 § Dry WT. of Soil = 4312 ) HT of Soil 0.800
Celldameter (cm) = | 5001 | Aceaiem2) = 1964 | GS = 275 |
Load : 0,60 - .50 kg
|_sqrt time | Disp (mm} | time (min)
0.00 0.135 0
659 0251 b 0 5 10 15 20 25
100 ©.267 1 010 4t o ,‘-9# N DU T .
141 0.279 2 ‘E‘ 2
200 0.304 4 E 0.15
2.83 0.321 8 - sare root = 142
3.87 0362 16 s 0.20 A ot
5,48 0.409 30 E 0,25
775 0.444 60 g
10.95 0.467 120 = 030 4
15.43 0.479 240 o
2191 0.482 480 a 035 \\
0.40
0.15a =0,
045 1 ° N
0.50 \ “F
Square root Time [min}
Load : 0.50- 1.00 kg
sarttizne 1 Dieo (mwa) | tines (it
0.00 0.493 0 0 5 10 15 20 25
CETR CET RN L N
1.00 0513 1 — 048 1
L4l 0.522 2 g 0.50 1
208 0331 ! = sqtlare root ty, 5.6 min'?
2.83 0.542 8 = n52 [F :
3.87 0.568 16 g b \
5,48 0.575 30 S 054 | \
775 0.551 0 s . \
1095 0.601 120 o
549 0606 240 2 0536 N
2191 0611 450 0.58 \ ]
N
Bl — - 0.15a =0.90 JRUNE VS, VU
0% fe—y =
0.62
Square root Time {min}
Load :1.60 - 2.00 : —
sqrt time | Disp (mm) | time (min} |
0.00 0Bil ¢ 0 5 10 15 20 25
0.50 0.624 025 X .
100 0641 n _— 0.60 Nl 1 i e b I I ? 5 1 1 1 1
LaL 5.655 7 E N
Z.ov Tgo N E ozs
283 0.697 y o square root [t = 7.8 min'?
3.87 0.741 16 Y 070
5,48 0.784 30 ,E,
775 0.319 60 S
10.95 0.836 120 a 0.75 N
15.49 0,862 20 A N\ 0.15a =0.90
2191 | 0866 480 ] 0.80 M—¢—
0.85 - \\
| A\
0.90 |

Crisnwn wmnt Tiom o [emind
Qe T DT LIS iy

K132




CONSOLIDATION TEST

Saciara rant Tima fmind

SAMPLE OF D - 40%
LOCATION 1, (AUATAIONY Hmud SnsAnaintsnya
DATE 20/2/2551
Bearn Ratio = 10:01 IR - 10 | Dry WT. of Soil = 9.2 HT of Soil = 0800
Colt dinemeter (em) = | 5.003 Area (o) = 1964 | G5 = 275
Load : 2.00-4.00 kg
sqittime | Disp (mm) | time (min}
0.00 0881 0 0 5 10 15 20 25
v inrio ey PR s R
1,00 0.944 1 3 0.80 i
1.4 0.954 2 £ 090 A
200 0.068 4 - square root ty, 5 11.8 min*?
2.83 1.026 8 b= 1.00
3.87 1.026 16 E .
5.48 1.086 30 @ can L. . 0.154 =0.9
7.95 1145 60 & 9 \
T ] £ 1
.91 1257 480 1.30 \\\\
S~ oy
1.40
150 L l | l .
Square root Time {min)
Load : 4.00-8.00kg ¥
ervet e | Thien fommt 1 tims fmie) B
0.00 1.256 o 0 5 10 15 20 25
030 1.282 0.23 L . . B8
1.00 1318 1 -E 1‘20 I 3
1.41 1.343 2
2100 1.384 4 E 130 square root t, = 8.5 min
2.83 1.434 8 € 1an to = 77.44mi
1.87 1.526 16 =T
448 1632 30 g 1.50 4 \\ I
7.75 1.741 60 K] :
10.95 L1794 120 a 1.60 - -
15.49 1.832 240 (=) & " 0.15a =09
219t 1.839 480 1.70 o ! ‘}\ + l
180 AN . S
AR
190 -«
Square root Time {min}
Load : 8.00-16.00 kg
sqri time | Disp (mm) | time (min}
.00 1840 o 0 5 10 15 20 25
0.5¢ 1.879 0.25 TSR 2t SRR S
1.00 1.895 1 £ 1.80 J
e e L} £ 20 TN | ‘
2.83 2073 8 = 40 square root t,, = 9.1 migi?
3.87 2.133 16 E 2.10
Ta% 2212 0 s 220 5,
7.5 2397 50 b \‘ 0.15a=0.0
4 230 4=y
10.95 2.487 120 a
15.49 2526 240 A 240 4
2191 [ 2555 ] 436 250 ™
2,60 - —‘
2.70 -F
2.80 _

L33
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DIRECT SHEAR TEST
Project Sample No. D- 424 Location L. wwamand sy fadnedmnnvay Date : 20/2/2551
Boring No. depth = test no 1 2 3
Soil Description Container No. C1 C2 C3
Diametor of Semple £30 cin witsoil cont W1 5120 5120 510
Height of Sample 2.00 cm dry soit+cont W2 4583  asm3]  asm3
Area of Sample 3i.17 sqr.cm. water ,/W3=W1-W2 537 537 537
Volume 6235 ce. Conlainer \WC 18.19 18.19 18.19
Wet Unit Weight 0.53 e Dry soil ,WS=W2-WC 2768]  2764] 2764
Drry Unit Weight .44 gice water oountent =100*W3IIWS i9.43 19.43 1943
Proving Ring No. Applied Normal Load,kg 2 5 8§
Horizoatal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm) {x0.1739mm)
1 2 3 1 2 3 | Z 3 1 2 3
7] [ 0 0 0 0 [i] i} 0 [i) 0.00 0.00
17 5 5 9 14 4 7 27 [} 1] [ ]
32 22 B2 3 13 17 27 3l £3 Q.15 0,12 036
43 30 90 [ 24 22 53 60 94 0.29 033 052
36 40 i) F] 29 23 ii 93 {38 039 0.52 0.J6
68 30 10 20 32 24 84 16 159 04 0.64 1)
B4 0z 22 22 33 i I3 EF 2i8 (o4 .78 120
8 78 38 23 36 25 111 61 242 061 089 1.34
. 9] 51 24 36 23 2 2 3 Q.67 0 20
104 64 2 38 2 2 7 29 .69 03 65
37 20 80 23 4 22 4 97 33 79 09 26
151 15 95 23 L 25 153 208 362 0.34 15 2.00
164 SQ 210 22 3 23 162 212 345 0,89 17 190, ]
178 73 g 2y e a4 144 227 ETE QL X LRI
92 82 242 2l 4] 23 19 234 37 099 1.29 241
208 200 260 20 43 24 16 222 141 0.97 123 244
22 214 374 1% 47 25 200 2 477 L1 28 2.63
3 231 291 19 43 26 07 258 49 1.14 42 273
23 24% 306 17 43 26 207 266 447 1.14 47 247
267 264 324 18 43 26 207 204 S0 14 L46 271
282 273 338 16 481 2% 207 19 484 3 1.54 2.68
297 294 354 16 42 26 207 284 504 4 37 278
312 313 373 16 3 7 207 276 S0T 1 ¥ 2
33 K 7 201 302 490 1 67 2.1
348 40 43 6 308 521 LTQ z
365 25 43 5 32 527 L72 28
382 443 43 14 308 537 1,69 296
A6 15 343 3.00
ang T3 J6f 2.1y
491 2 515 318
2 90 326
2 GO0 331
i2 £02 332

H1.35
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0 100 200 300 400 500
HORIZONTAL DEFORMATION (x0.01mm}
1 £} SAMPLENO.1 _ NORMAL LOAD - | 2 kg | NORMAT STRESS = | 1.28 | ksc. |
i SAMILE NG pvsoing LUk T | F § SRl STREas - 4 =% 1 o, i
] z SAMPLENO.3 _ NORMAL LOAD = | 8 kp l NORMAL STRESS = | 513 1 ksc. |
0.10
- _—E\E/—B—H
g
E. _ e
: . |
g 008 T,
g \_A
[4
2 m
E =)
2 o
o 4 | 1 | | E
] 1 2 3 4 5
HORIZONTAL DEFORMATION (mm)
Mohr's Diagram from Direct Shear Test
4.00
I | I I b
e
g 3.00 /
7 / d
o
E 200
w
-1
& 100 73/
wn
A
000
0.00 1.00 2.00 2.00 4.00
NORMAL STRESS ksc
TESTNQ. WATER CONTENT (%) Normal Stress ksc Normal kg Max,_Sheaning Streas,ksc
1 9.43 0.96 2 .14
g 9.43 1.92 b 1,69
2 .'.‘.430 S50 i o h el
P - 38 c = 025 kx

t1.36




DEPARTMENT OF CIVIL ENGINEERING c¢ontct

civiloffice: 73824
FACULTY OF ENGINEERING 161
civil
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION D60 % (UinEaifaniaauiuimsanyelnisnumT)
TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER TEMPERATURH
676
@ ©)
1 672,45 35
675 I
&>
2 673.49 30 a0 \ e
s 4 N
3 674.64 25 '-'-1
: 674 N
4 674.88 20 = \
+
5 %
a7,
- 3 \
6 -
N
REMARK: 672
671
20 30 35 40
TEMPERATURE (C)
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEPTH (m)
SOIL DESCRIPTION
TRIAL NO. 1 2 1 2 1 2
! TEMPERATURE O 20 20
2 FLASK + WATER £ 674.51 656.88
3 FLASK + WATER + SOIL ¢ 70532 688.86
4 CONTAINER NO. 1 2
5 DRY SOIL + CONTAINER g 298.87 41625
5 WT.OF CONTAINER g 250.51 366.14
7 DRY SOIL (5H6) £ 48.36 50.11
8 GT 0.9982 0.9932
% G.S. (TXBIH2+T-3) 2.75 2.76
AVERAGE G.S. 2.75

HY.37




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

civil

office: 73924 10-1
civit shop: 3269974

LIQUID AND PLASTIC LIMITS

PROJECT LIQUID AND PLASTIC LIMITS

LOCATION D60 % (LnuATAIaN I Haufufinsdnualnisinems)

S0I1. DESCRIPTION BORING NO. SAMPLE DEPTH
TEST BY DATE SAMPLE NO. TEST NO,
PLASTIC LIMIT TEST:
TRIAL NQ, 1 2 3 4 5 6
CANNO, 6 7 8 9 10
WET SOIL + CAN £ 28.83 3388 46.06 36.02 40.64
DRY SOIL + CAN £ 2595 30.84 41.23 3275 36.54
WT. OF CAN £ 7.23 9.73 9.86 10,88 9.64
WT. OF WATER £ 2.88 3.04 4.83 3.27 4.1
WT. OF DRY SOIL 2 18.72 201 3137 2194 26.9
% WATER CONTENT i5.38 14.40 15.40 14.90 15.24
AVERAGE 15.07
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 50 46 33 20 13
CANNO. 6 7 8 9 10
WET SOIL + CAN £ 61,15 6472 49.1 19.83 37.08
DRY SOIL + CAN £ 56.91 57.33 41.19 34.01 3194
WT. OF CAN £ 34.12 34.34 17.67 173 17.8
WT. OF WATER & 724 73 791 5.82 514
WT. OF DRY SOIL £ 22.79 22.99 23.52 16.71 i4.14
% WATER CONTENT 3177 3214 33.63 34.93 36.35

Liquid Limit Determination

From equation, the liquid limit for no. _detemmination =

The liquid limit {average of the two determination) =

180 Method used (Check one)

I_.

& [ Method A

=

z | [] Method B

(; Method A:From the flow curve

53]

; Method B:From equation

=

e REMARK: _

MNO. OF BLOWS N

Methad A:From the flow curve. the liauid limit = 34 PLASTIC LIMIT - 1507
Method B:From equation, the liquid limit for no.__ determination = P.L = [8.93

Natural Water Content =

FLOW INDEX =

LIQUIDITY INDEX =

t41.38




DEPARTMENT OF CIVIL ENGINEERING CONTACT:
civiloffice: 73924 10-1
FACULTY OF ENGINEERING i shop 3269974
KING MCONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
COMPACTION TEST
PROJECT COMPACTION TEST BORING NO.
S04L DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION D60 % (1.insmsrnanfuauiuimsaneninisanmms) DATE
TYPE OF COMPACTION
MOLD SIZE 4" x 6" [ wmoovorme | ogso3s
DENSITY DETERMINATION:
TRIAL NO. 1 z 3 q 5 &
WT. OF SOIL + MOLD ,g 6,920 7,040 7,160 7.001
WT. OF MOLD .g 5,100 5,100 5,100 5,100
WT. OF SOIL IN MOLD g 1,820 1,940 2,060 1,901
WET DENSITY ___giem’(Tim} ] 5170 1924 2,064 2.064
DRYDENSITY __g/em’(T/m’) | 159 1.793 1.850 1.681
WATER CONTENT:
WET SOIL + CONTAINER g 81.7 76.89 78.84 70.5
DRT SOIL + CONTAINER ,g 76.1 70.92 70.66 6221
WT. OF CONTAINER .g 5.6 5.97 8.18 .29
WT. OF WATER g 56 597 8.18 8.29
WT. OF DRY SOIL g 705 64.95 62.48 53.92
% WATER CONTENT 736 8.42 11.58 13.33
200
1490 a | —
& 1.80 4 \
E
£
e
[
2 /
z 170 P 4\%
O
>
o
0
1.80 #__%}kv% |
150 l i
1
50
0 1000 o water content 1> 20.00
OPTIMUM MOISTURE CONTENT (O.M.C..) 11.50%  |MAXIMUM DRY DENSITY 1.88 T/m3

£1.39



DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice: 73924 10-1
FACULTY OF ENGINEERING civil shop:3269974
fax: 7302409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS
PRCJECT SIEVE ANALYSIS QWHNER
LOCATION DEQ % (M insssAaninasiuimednsniniaineng) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE HO.
TEST BY DATE
Specific Gravity of Soil,Gs 2.75 REMARK:
Tray No. 1
Weightof Tray g 786.86
Weight of Tray + Dry Soil 12686.86
Weight of Dry Sail g 500
Sieves Standard
Sieve No. | Sieve Opening JWeight of Sievel Weight of Sieve +| Weight of Soil Cumulative Cumutative Percent
mm. Q. Soit ,g. Retained .g. Retained ,g. Retairned ,% Finer %
4 4.75 489.92 520.04 30.12 0 0 100
10 2 £64.84 694.91 1007 10.07 2M 97.99
20 0.85 575.59 588.09 12.5 22.57 4.51 95.49
40 0.425 572.2 584.79 12.59 35.16 7.03 92937
100 0.15 524.37 583.31 58.94 941 18.82 81.18
200 0075 301.64 371.16 69.52 163.62 32.72 67.28
pan 359.46 695.84 336.38 500 100.00 c.00

H.40



<ING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT.
civiloffica: 73324 10-1
civil shop:3269974
fax: 7392400

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 A
Hydrometer Type 152H T
b b
Hydrometer No. 64574
Sedimentation Jar Diameter ,cm 5.64 L
Sedimentation Jar Cross Section {A),cm’ 24.98
Initial Reading of Graduate(V1),cm’ 800 1
After Hydrometer Immersion Reading(V2) 859
Volume of Hydrometer (V,=V2-V1) cm’ 59
Vi /2A cm 1.18 LI b
Hydrometer | Length From Tip | Hydrometer R Distance To Center of Bulb
Reading te Hydrometer | Bulb Length for 151 H Curve A {First 2 min) Curve B (After 2 min)
rfor 151H Reading (h) ,cm R = 1000{r-1) H=H'=L+h/2 ,cm H=(L+h/2)-V,/2A cm
R for 152H {L+h) .cm for 152 H No Chang or = (L+h)-h/2 or = Curve A - V,/2A
0.00 26.29 16.62 0 17.98 16.80
10.00 2447 1662 10 16,16 14.98
20.00 22.88 16.62 20 14.87 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20 T TT I 7 ™
I 1 | [ |
£ N i ] i |
= °® o s e T O
o ' s :t%i%:
3 16 1 |
2 e EREE N Y AU |
s HHEE] = S=Sel mESSS
o L1 A N 0 N O R -
= l_}j PJ_HL_I;H_F L] - -
& - | ¥ 162X s‘ﬁ_‘% -
8 12 I T e N
5 A e Y I I G G H,ZI:—| e .
S 10 1] !
< S | .
: : - a
a 8 I ‘l l o
0 5 10 15 R 20 25 30 35
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DEPARTMENT OF CIVIL ENGINEERING CONTACT:
Givilotfice:7392410-1
FACULTY OF ENGINEERING oivil shop: 3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG TSR
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION D60 % (W.numsAamiuaaiuimsdnedinnnnegss) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE NO.
TEST BY DATE
(3s OF SOIL 2.75 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER,g 261.14
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 212.45
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL ,g 4B.69
ELAPSED FOR 151H 152+ | TEMP R, %F H K D %F
DATE TIME
TIMEtmind r  F=1000(r- R (C) {cm.) (mm.}
19w, 08 14,25 0 0.00 - - - - - -
0.25 40.00 30 40.50 80,68 |11.239 [ 0.01182]0.07925|53.47730
0.5 36.00 | 30 36.50 | 7421 |11.887 | 0.01182 ] 0.05763 {49.18932
1 3550 | 30 36.00 73.20 [11.968 | 0.01182} 0.0408% |48.51549
2 32.00 30 32.50 66.08 |12.535 { 0.01182]0.02959 143.79871
14.29 2 3200 ) 30 3250 | 66.08 | 11.36 { 0.01182] 0.02816 43.79871
14.34 5 27.00 30 27.50 55.91 1217 | ¢.01182 ) 0.01844 | 37.06044
14.44 10 25.00 30 25.50 51.85 1249 | 0.01182] 0.01321{34.36514
15.06) 20 2150 | 30 22.00 | 44.73 | 13.06 | 0.01182 | 0.00955 |29.64835
15.46 40 19.00 30 19.50 39.65 13.46 | 0.01182 ) 0.00686 ]26.27922
17.068 80 17.00 30 17.50 35.58 13.79 | 0.01182 ] 0.00491123.58392
19.061 180 16.00 | 30 16.50 3355 | 13.95 | 0.01182 ] 0.00329 [ 22.23627
23.06 240 15.00 30 15.50 31.52 1411 | ¢.01182 | 0.00287 | 20.88861
20 nw. 08 22.43] 1657 11.00 30 11.50 23.38 14.76 ) 0.01182 [ 0.00111§15.49800
21 ny. 08 19.12] 2886 9.00 30 9.50 19.32 15.08 | 8.01182 | 0.00085 [12.80270
22 nw. 08 17.18] 4212 8.00 30 8.50 17.28 1624 1 0.01182]0.00071]11.45505
23 nw. 08 2015 5889 6.00 30 6.50 13.22 | 15.57 [ 0.01182]0.00061 | 8.75974
24 TN, 08 15,00 7074 3.00 30 350 7.12 16.05 | 0.01182 | 0.00056] 4.71678
29 nn. 08 14.00 15714 0.00 30 0.50 1.02 16.54 | 0.01182 ] 0.00038 ] 0.67383
= %F x F200
Meniscus Correction (C_ ) 0.50 | F200 = 0.663 181H OR 152 H G R
15H %F = ~——2— 55100
Temperature Correction (C,) o=« JE G, —1W,
Disperison agent correction (C) Note: H read from Calibration (. t 152H %F = R_a X100
Ws

W42




DEPARTMENT OF CIVIL ENGINEERING &

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

civiloffice: 73924 10-1
civil shop:3269974

1.0000

By Sigve Analysis

A By Hydrometer Analysis

0.0100
DIAMETER {mm)

Sand Silt Clay
Coarse | Medium] Coarse | Medium |  Fine Coarse | Medium |  Fine
7] T [ ‘““
e i S
1 Bl |
i k‘jHH_A TL__, L_.}__l__ _’l | 70
|___|__FH_____'_F_ L_}_l__ 60
— -
- | L 50
T -
| A T
0 O 30
- u RN
ﬁl s Hiaa| i
| 1 1 I
AN | i | N
ER R 1 n T,

0.0001

D10=  0.00065
030= 0.01000
De0=  0.07000

Cu =D60/D10 =

Cc = D302(D10xD60) =

2.20

H1.43

OERCENT FINER BY WEIGH




CONSOLIDATION TEST

SAMPLE OF D - 60%
1. IPHATAITAT HOAL AnTAnainILRT
2002/2551
R = 10 ] Dry WT. of Soil = €322 | HTofSol ~ 0798 |
Arealem?) = 1963 [ GS = 276 |
= 0 5 10 15 20 25
1 Ao_:m;.;;Kﬁd;;;;.;......!
141 0.207 2 £
200 0.225 4 g 015
283 0.238 [ oy ele = 12
3.87 6.268 16 E 0.20 \ \ oo l
3.4% 0.303 30 E nac M { |
775 0.329 50 ] \ X
10.95 0345 120 <= 030 e \—\\
15.49 0,353 24 o 6 ;\‘\
2191 0357 480 & 035 \\ 0.15a=10.9
0.40 AN
0.45 —
0.50
Square root Time {min}
Load ;050 - 1.00 kg
sqrt time Dz {rmrnt § tima {min)
0.00 0385 0 0 5 10 i5 20 25
oso | 655 | o5 NN X I
L.00 0,400 1 = 0.38 y * —
14L 0.408 2
2,00 0.420 4 E o040 \
2.83 0.424 3 € \ square root ty, ¥ 6.90 min'?
3.8 0.431 16 E 0.42 AN 1
5.43 0.454 30 g \
7.5 0.462 60 "
10.95 0.470 120 o 0.44 N
15.49 0.474 240 fa 0.15a =0.80
21.91 0.477 450 0.46 8 \ ;
‘ BN
0.48
NN
050 A "
Square root Time {min}
Load :1.00-2.00kg
sqrt time | Disp (mm) | time {min}
0.00 0.501 o 0 5 10 15 20 25
0.50 ¢.511 025
Too 055 N _ 050 4—t 1 T X L U I B R P
141 0.537 2 £ N T 1
i e B al S H
2.83 0.572 8 e 0.55 ' _ .
387 0.607 1% ] square teo = 7.6 miq
5.48 0.643 30 E 0.60 N
735 0.671 60 ] \
10.95 0.685 120 =3
15.49 0.706 240 £ 065 \ \\ N
209t [ o070 | 4s0 | |
0.70 4 Al L 0.15a=1.20
0.75 AN

Crisnva ermnt Tirma fenind
QeeT e r T T Ty

| |

HiL44



CONSOLIDATION TEST

Cauara rant Tima fminl
. . H

SAMPLE OF D -60%
LOCATION A IRHATNAAT R AsAneinITmmT
DATE 200272551
Beam Ratio = 01 R - 10 | Dry WT. of Soil = 4321 | HT of Soil 0.798
Cell diameter (s} =| 5 Area {em2) = 1963 | GS§ = 2.76
Load : 2.00-4.90 kg
sqrt time | Disp (mm) | time {min)
0.00 1.036 0 0 5 10 15 20 25
v ;I-JI;\-’ ] 1.00 1 i 1 i 1 1 ?-:} 1 1 ] 1 i L L 1 1 H 1
1.00 L110 i —_ — r'y
L4 Li22 2 E \ N,
2.00 1,140 4 = 110 N -
2.83 1.208 8 ® \ N square root ty, = 7.8min
387 1.283 15 £ 120
5.48 1.358 30 o AN e
7.75 1433 & 2 130 \\ !
10.95 1542 120 o
15,49 1563 240 & 0.15a =08
2191 1571 480 140 t4—— g —
1.50 o
NN | |
Square root Time {min)
Load : 4.00-8.00kg
wnrt tivna | Thon fremd | tine frmict 1
.00 1.579 0 0 5 10 15 20 25
0.50 1613 0.25 L . s 2 B PR L
100 1.658 1 —~ 150 3
141 1649 2 E 1.60
2.00 1.741 4 = 170 \ |square root |t,, = n
18 1,803 3 £ . N — t;, = 68.89m
3.87 L89S 16 g oo
5.48 2027 30 § 1.90 \\\
.75 2.163 60 £ 500 o,
10.95 2.228 120 a ] 6 —1
15.49 2275 240 & 210 ¥ 3\\ —
2191 2,285 480 2.20 ‘\‘
2,30 =
2.40 ~
2.50
Square root Time {min}
Load : 8.00-16.00 kg
2qrt time | Disp (mm) | time (min)
0.00 2.286 0 0 5 10 15 20 25
930 2334 0.25 L e . . B - L
1.0 2.354 1 - 220 1 ' Y ’
141 2385 2 £
B Lo R E 240 -
2.83 2560 [ £ \ "W fw = 8.80mih'2
3.87 2,633 16 “E" 2.60 N =
5.48 2787 30 ¢ 8
.15 2941 60 B agp AN
10.95 3.031 120 a - LN
15.49 1099 249 [ \
2091 3534 430 s.u [— ‘Q\
3.20 \\
3.40

HY.45
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DIRECT SHEAR TEST

Project Sample No. D - 60% Location  anwwsnad wufu fnsdndonmuns | Date - 20/2/2551
Boting No. depth = test no. 1 2 3
Soil Description Container Na, C1 C2 C3
Diameter of Sample 6.30 cm wet soil+gont W1 5822 58.22 5822
Helght of Sample 200 cm dry soit+cont W2 5197 5197 sie7
Area of Sample L7 sqr.cm. water W3=W1-W2 6,25 6,25 6.25
Volume 62.35 cc. Container ,\WC 9.64 9.64 9.64
Wet Unit Weight 0.7% glee Dry soil ,WS=W2-WC 42.33 42.33 42.31
Dry Unit Weight 0.68 glee {water content = L00* W3/ WS 14.76 14.76 14.76
Proving Ring No. Applied Normal Load kg 2 5 8
Horizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ks
{x0.01mm) (x0.002mm) (x0.1739mm)
1 2 3 1 2 3 1 2 3 1 2 3
] 0 0 _ O 1] 0 0 Q 0 000 .00 .00
1 1 14 7 Q 14 2 -4 57 0,61 0.00 032
11 7 16 13 2 17 11 4 136 .06 _0.02 .75
9 21 28 16 2 22 kT 15 194 020 Q.08 {07
49 36 49 13 2 23 47 37 210 0,26 0.20 L6
10 48 69 _20 h3 24 _53 $2 222 0.29 045 122
88 65 33 22 L 25 48 114 233 037 .63 .29
08 86 17 _23 9 25 78 124 235 0.43 0.69 130
27 109 133 24 9 23 92 111 276 051 0.72 1,52
47 134 15 25 11 24 102 28 303 0.56 0,70 _1.68
56 154 167 23 13 22 113 143 335 063 0,79 L85
15 1) 185 23 14 23 119 170 361 .66 094 1.99
196 188 203 22 16 _23 127 150 384 070 1,05 2.12
243 207 222 24 16 24 137 213 403 L6 Li7 224
235 224 239 _21 14 23 145 233 426 0.80 129 ~2.35
238 241 258 20 16 74 148 _ 255 445 0,82 L4 245
79 260 276 18 13 25 [52 212 459 0.84 L350 2.53
0l 280 296 19 16 26 156 284 A70 086 157 2.59
331 S0 407 17 16 26 _139 293 478 0.88 _1.62 264
357 324 430 18 i6 26 159 299 481 0,88 _L65 2,66
80 248 452 i6 16 26 _160 304 483 8 1.68 _2.67
401 370 478 16 13 26 161 308 482 0.80 170 _2.66
425 392 486 16 16 17 166 308 A83 091 L70 _2.67
405 500 14 17 168 JO8 483 0.93 170 2,67
416 512 1 16 308 483 130 .87
428 521 16 15 308 483 170 2.67
440 530 16 _14 308 483 170 267
338 19 483 2,67
547 18 483 2.67
239 12 483 _2.67
12 483 _267
12 483 267
12 483 _2.67

BY.47



[ 100 200 300 400 500 600

HORIZONTAL DEFORMATION (x0.01mm)

1 SAMPLENQ.1  NORMAL LOAD = 2 kg MORMAL STRESS = 128 ksc.
M| SAMPLENQ.2 NORMAL LOAD = S5 kg NORMAL STRESS = 2.57 ks,
SAMPLENO3 NORMAL LOAD = 8 kg. NORMAL STRESS = 5.13 ksc.

Gan

0 1 2 3 4 5 6

HORIZONTAL DEFORMATION {mm}

Mohr's Diagram from Direct Shear Test

NORMAL STRESS ksc
TEST NO. WATER CONTENT (%) Nommal Stress.ksc Normal kg Max. Shearing Stress.ksc
1 4.76 0.96 2 0.93
2 4.76 1.92 5 _1.70
k] 4.76 385 3 _2.67
- 31° ¢ - 04 ks

H1.48




DEPARTMENT OF CIVIL ENGINEERING covacr:

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

civiloffice: 73924 10-1
civil shop:3269974
fax:7392409

SPECIFIC GRAVITY TEST

PROJECT SPECIFIC GRAVITY TEST

LOCATION D80 % (UinHATA¥aaSHaufuimsdnuanisnuns)

TESTBY DATE BORING NO. -
PYCNOMETER CALIBRATION
NO. FLASK + WATER  |TEMPERATURE| 676
@ ©)

1 672.45 35 675 0\\ I

2 673.49 30 o — i

3 674.64 25 E 678 t———— ]

A 674.88 20 = ’— I

5 g 872 _I__ ;_(pﬁﬁ_

‘ 5 — N
REMARK: s 672 -{-'

—
671 JI —r e e
20 2 24 2% 28 3 32 M 36
TEMPERATURE (C)
SPECIFIC GRAVITY DETERMINATION

SAMPLE NO.
SAMPLE DEPTH (m)
SOIL DESCRIPTION
TRIAL NO. 1 2 1 2 1 2
1| TEMPERATURE £ 20 20
7 FLASK + WATER £ 656.58 666.88
3 FLASK + WATER + SOIL g 688.14 699.27
4 CONTAINER NO, i 2
5 DRY SQIL + CONTAINER g 323.21 181.68
6 WT.OF CONTAINER g 273.84 130.57
7 DRY SOIL (S}(6) £ 49.37 SLi1
8§ GT 0.9952 0.9982
9 G.5. (7XBI2+7-3) 277 273

AVERAGE G.5.

N1.49




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING  conmcr:

civil office: 73924101
civil shop: 3269374

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG ~ /2X7392409

LIQUID AND PLASTIC LIMITS

PROJECT LIQUID AND PLASTIC LIMITS

LOCATION D80 % (UiANASHIHA THauAUAMIdnual manuaT)

SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TESTBY DATE SAMPLE NO. TEST NO,
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 ]
CAN NO. 1 2 3 4 5
WET SOIL + CAN £ 26,79 28.6 25.64 3539 1386
DRY SOIL + CAN E 23.88 2549 22.93 3167 21.44
WT. OF CAN K4 6.57 7.23 6.99 973 7.19
WT. OF WATER .E 29 il 2.71 3in 2.42
WT. OF DRY SOIL £ 17.31 18.26 15.94 21.94 14.25
% WATER CONTENT 16.81 17.03 17.00 16.96 16.98
AVERAGE 16.96
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 50 38 30 18 i0
CAN NO. 1 2 3 4 5
JWET SOIL + CAN 2 26.29 30.65 27.39 3097 26.02
DRY SOIL + CAN £ 215 255 22,22 2547 20.98
WT. OF CAN K4 6.83 10.14 6.98 9.68 7.19
WT. OF WATER £ 4.79 5.15 5.7 55 5.04
WT.OF DRY SOIL 8 14.67 15.36 15.24 15719 13.79
% WATER CONTENT 32.65 33.53 33.92 34.83 36.55
40 Liguid 1.imit Determination
1p 140 Method used (Check one)

& ] Method A

2 )

% [ Method B

E 36 S S hr\‘ t—— Method A:From the flow curve

E;: 1 Method B:From equation

z : REMARK: _

:
a0 '
NOQ. OF BLOWS N
Method A:From the flow curve, the liauid limit = 34 PLASTIC LIMIT - 16.96
Method B:From equation, the liquid limit for no.__ determination = PlL = 17.04
From equation, the liquid limit for no.__ determination = Natural Water Content =
The tiquid limit (average of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =

H1.50




FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice:7392410-1
civil shop:3269974

COMPACTION TEST

PROJECT COMPACTION TEST OWNER BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION D80 % (H.inwAsAtdnfnadiuimsdnsninininems) DATE
TYPE OF COMPACTION
MOLD SIZE I 4" x & MOLD VOLUME 998.036 . °
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 &
WT. OF SOIL + MOLD g 3955 4,080 4,157 4,167 4,150
WT. OF MOLD g 1,879 1.879 1,879 1,879 1,879
WT. OF SOIL IN MOLD g 2,076 2,201 2278 2,788 2,271
WET DENSITY ___giem’(T/m’) 2.06 I8 226 2.27 .25
DRY DENSITY ___ g/om’(T/m 1.87 193 1.95 1.93 1.89
WATER CONTENT:
WET SQIL + CONTAINER g 144.58 240.94 227 44 178.14 22002
DRT SOIL + CONTAINER ,g 132.67 217.11 201 156.65 197.14
WT. OF CONTAINER .g 11.91 23.83 26.44 21.49 31.88
WT. OF WATER g 17.42 33.57 33.87 34.77 332
WT. OF DRY SCIL .g 115.25 183.54 167.18 121.88 163.94
% WATER CONTENT 10.33 12.98 15.82 17.63 19.45
2.00
q00 1| L_A /] |
V
e l/
£
>
E
&
&
el 180 |
> ]
1.4
[a)
170 ! | |
8 10 o WATER CONTENT 15 w
OPTIMUM MOISTURE CONTENT (O.M.C.) 1582%  |MAXIMUM DRY DENSITY 1.95 T/m3

H1.51




DEPARTMENT OF CIVIL ENGINEERING CONTACT:
civitoffice: 73924 10-1
FACULTY OF ENGINEERING civil shopA269974
fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS
PROJECT SIEVE ANALYSIS OWNER
LOCATION D80 % (u.snuwnzananfuauriuimsdneainsinems BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TESTNO. SAMPLE NO.
TEST BY DATE
Specific Gravity of Soil,Gs 2.75 REMARK:
Tray No. 1
Weight of Tray .g 724.81
Weight of Tray + Dry Soil 1224.81
Weight of Dry Soil g 500
Sieves Standard
Sleve No. | Sieve Opening]Weight of SievelWeight of Sieve -0( Weight of Soil Cumuiative Cumulative Percent
me. g. Soil ,g. Retained ,g. Relained ,g. Retained ,% Finer %
4 4.75 489.92 506.92 17 0 0 100
10 2 684.84 700.27 1543 15.43 3.09 96.91
20 0.85 575.59 582.42 6.83 22.26 4.45 95.55
40 0.425 572.2 580.00 78 30.06 6.01 93.99
100 0.15 524,37 583.13 58.76 88.82 17.76 82.24
200 0.075 301.64 | 3354 337 122.52 24.50 75.50
pan 35948 736.94 37748 500 100.00 0.00

H1.52




DEPARTMENT OF CIVIL ENGINEERING

ACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:
tiviloffice: 73924101
civil shop:3269974
fax; 7392408

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007
Hydrometer Type 152H ¥
Hydrometer No. 64574
-
Sedimentation Jar Diameter ,cm 5.64 "
Sedimentation Jar Cross Section (A),cm 24.98 L
Initial Reading of Graduate(V1).cm’ 800 A
After Hydrometer Immersion Reading(v2) .om’ 859
Volume of Hydrometer {V,=V2-V1) ,cm3 59
V2A com 1.18
Hydrometer Length Fram Tip Hydrometer R Distance To Center of Buib
Reading to Hydrometer Bulb Length for 151 H Curve A (First 2 min) | Curve B (After 2 min)
rfor 151H Reading {(h) .cm R = 1000(r-1) H=H'=t+h/2 cm H=(L+h/2)-V,/2A cm
R for 152H (L+h) .cm for 152 H No Chan of = {L+h} - h/2 or = Curve A - V,/2A
0.00 26.29 16.62 0 17.98 16.80
10.00 24 47 16.62 10 16.16 14.98
20.00 22.88 1662 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20
£ A I T I
= Ei [N O O O O T R
= 18 ‘!L I N Y I B | R
g < 1 N -
e 16 i A S I O
e L S e || ] ___LT- 162k % 1780
T RS ae -
z 1 T T ]
=4 O o e E 324 N = [
L(I_J) ~— _‘\:_._..4_
= | 1
= 1 - A -
@ 10 [ ..
8 {1 ——+ I 1+
0 5 10 15 20 25 30 35
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DEPARTMENT OF CIVIL ENGINEERING  cowmer
civiloffice: 73924 10-1
FACULTY OF ENGINEERING clvil ghop:3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG Rt
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION DBO0 % (H.inwmsAramstauiuimsanwainisinmms) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NQ. SAMPLE NO.
TEST BY DATE
Gs OF S0IL 275 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER.g 267,94
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 212.45
% FINER THAN NO.200 100.00 WEIGHT OF DRY S0IL g 48.87
ELAPSED| FOR151H 152H [ TEMP R, %F H K D %F
DATE TiIME
TIMEtminl r FE1000({ R () {orm.) (mm.)
19 ™. 08 14 .44 0 0.00 - - - - - - -
0.25 37.00 30 37.50 74.43 111.725 | 0.01182] 0.08095 [ 56.19629
13 3.0 30 33.50 67.86 |12.373 | 0.01182] 0.05880[51.23711
1 32.00 30 32.50 6584 [12.535 ] 0.01182] 0.04185[49.70764
2 2300 30 29.50 £0.76 |13.021 | 0.01182] 0.03016 ]45.11924
14.48 2 23.00 0 29.50 59.76 11.84 ]0.01182] 0.02876145.11924
14.53 5 24 00 30 2450 4963 12.65 | 0.011821 0.01880]37.47192
15.03 10 21.00 30 21.50 4355 ) 13.14 | 0.01182} 0.01355)32.88352
15.23 20 19.00 30 19.50 33,50 13.46 1 0.01182 [ 0.00970129.82459
16.03 40 17.00 30 17.50 3545 13.79 } 0.01182 ] 0.00694 | 26.76565
17.23 80 16.00 30 16.50 33.43 1395 | 0.01182 [ 0.00494 | 25.23619
19.23 180 15,00 30 15.50 31.40 14.11 1 0.01182 ] 0.00331 §23.70672
23.23 240 14.00 30 14.50 2937 14.27 10.0118210.00288%22.17726
20 nNw. 08 22.43] 1640 9,50 30 10.00 20.26 15,00 | 0.01182 [ 0.00112 | 15.28466
21 nw. 08 19.12| 2869 8.00 30 8.50 17.22 15.24 | 0.01182 | 0.00086 | 13.00046
22 NW. 08 17.18] 4195 6.50 | 3o 700 | 14.18 | 15.49 | 0.01182( 0.00072)10.70626
23 nn. 08 20.15 5872 6.00 0 6.50 13.17 15.57 | 0.01182 | 0.00061] 9.94153
24 . 08 15.00 7057 5.50 30 6.00 12.15 15.65 | 0.011820.00056] 9.17680
29 nw. 08 14.00 15697 3.00 30 350 709 16.05 | 0.01182] 0.00038% 5.35313
= %F x F200
Meniscus Correction {C,) 0.50 | F200= 0.755 156THOR 152 H R
15H UF = ———=x100
Temperature Comrection {C) o= K H G, —1W,
Disperscn agent comection {C,) Note: H read from Calibration (. . t 152H %E = R 48 4100

W,

£
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DEPARTMENT OF CIVIL ENGINEERING  conracr.

civitoffice: 73924 10-1
FACULTY OF ENGINEERING civil shap:3269474

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.IT. Sand St Clay
classification] Coarse | Medium | ~Fine | Coarse [ Medium [ Fine | Coarse | Medium | Fine

n

L1

-

.

J i

. .
-

1

3

rBO

HIN

g -

1.0000 0.1000
By Sieve Analysis

0.0160 0.0010 0.0001
DIAMETER {mm}

A By Hydrometer Analysis

-}

Remark:
010=  0.00060
D30= 0.01000
D60= 0.06100

Cu =D60/D10 = 101.67

Cc = D30%(D10xD60) = 197

B1.55
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CONSOLIDATION TEST
SAMPLE OF D - 80%
LOCATION u, inneTead neudy dvsfneinninens
DATE 207272551
Beam Ratle = 160t R = 10 | Dry WT. of Soil = 4321 | HTofSol = 0.795
Cell diamster (cm) = I— 5 Area{cml) = 19.63 GS = 1“”—[
Load : 0.00 - 0.50 kg
sqrt time | Disp (mmj | time (mia}
0.00 0.176 0
050 0153 0.25 0 5 10 15 20 25
1.00 0.257 1 0.15 4+——+— _J_A_i_A T - e
14 0.203 2 =
2.00 0.304 4 £ 0.25 l
3.83 0.322 8 = : square root [ty = ¥ min'?,
337 0.363 16 o ‘
5.48 0410 30 E 0.35 o —
7.73 8445 ¢ g
10.95 0.468 120 - 6 .
15.49 0.480 240 g 0.45
21,91 0491 480 0.15a=09
055 +—— ———
065 +——— e
Lo _ Sl F___
Square reot Time {min}
Load :0.50-1.00 kg
sqri time | Disp (mm) | time (min)
0.00 0.5%0 0 0 5 10 15 20 25
0.50 0.602 023 15, | g e
1.00 0.614 1 . 055 k !
141 0,625 2 E l
2.00 0.643 4 = 060 ) ) o
A .
283 0649 g 5 " square root  ty|= 7.50min'?
347 0.661 16 £ l
5.48 0.696 30 @ N I — ]
775 0.708 60 = 0.65 = ‘
19,95 0.720 120 s _
1549 0715 230 8 .70 0.15a=0.9
219 0.732 430 '
Q.75 -
Square root Time {min}
Load : 1.00-2.00 kg
sgrt time | Disp (mm) | time (min)
0.00 0.732 0
0.50 0.736 0.25 0.60
1.00 0.743 1 —é- '
1.41 0.750 2 £
2.00 0TI y £ 070
183 0,505 3 =
187 0.855 16 g o080
5.48 0.905 30 @
7.75 0.953 60 ©
2 030
10.95 0,965 120 8
1549 1.030 240 a
2151 1104 450 1.00
1.10
1.20
Square root Time {min}
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CONSOLIDATION TEST
SAMPLE OF : D - 80%
LOCATION : . inunsMaad weufiu AinsdnainTinyaT
BATE : 20722551
Beam Ratio = 10:01 e - T Dry WT. of Soil = 4322 |HTofSeil = 0795
Cell diameter {cm) i[ 5 Area{tm?) = [9.63 J GS = 2.7
Load : 2,00-4.00 kg
sqrt time | Disp (mm) | thme {min)
0.00 1104 0
0,50 1128 0.25
1,00 1.159 [ T 1.00
141 1.167 2
3.00 1190 4 g— 1.10
pot
283 1.261 £ £ 120
387 11319 16 £
548 LT 30 8 139 |-
.75 1506 50 ®
o
10.95 1.520 120 8 140
1549 1579 240 (=)
21.91 1,537 480 1.50
1.60
1.70 -
Load : 4.00-8.00kg
igrt time | Disp (mm} | time {min}
0.00 1610 [}
0.50 1.644 025
1.00 1.6%0 1 — 1860
141 L72 2 g 1.70
2.00 L775 4 =
2.83 1.838 8 b=l 180
3.87 £.953 16 £ 190
5.48 2.067 30 @
773 2,05 80 &® 200
10.95 2,389 120 2 210
15.49 2319 240 a
2191 2329 450 2370
2.30 -
2.40
2.50
Load : 8.00-16.00 kg
sqrt time | Disp (mm) | time {min)
o0 2335 0 0 5 10 15 20 25
£.50 2344 0.28 S U T S S S
100 1338 | € 2.20 ¢ lr AR {] i
1.41 2,344 3 ‘ i
200 2457 4 £ 240 i - } o :
YT 7o 3 = square roo t;,‘,=ELlllan|n”2
187 269 1 g 260 - S . 7
5.48 3847 30 < ;
7.75 3.104 0 o 2.80 N\ — ( B _'F!_w*’ =
10,95 3.190 120 a 6 —P\— i |
15.49 3.268 240 a 300 y——" — % — - ﬂ—f—*———-f
2191 3.366 430 :
3.20 e x —f ~)i————- -
P B N —
Square root Time (min}

M.57
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DIRECT

SHEAR TEST

Project Sampla No. D -80% Location B#IIAIRT LANTL ANFEMUATAN Date : 20/2/2551
Boring No. depth = test no. 1 2 3
Soil Description Container Mo. Ci Cc2 c3
Diameter of Sample 6.30 cm wet soil+cont W1 101.25 101.25] 101.25
Height of Sample 2.00 cm dry soil+cont W2 88.59 88.59 88.59
Area of Sample 31.17 sqr.cm. water W3=W1-W2 12.66 12.66 12.66
Volume 62.35 cc. Container WC 9.87 9.87 5.87
Wet Unit Weight 1.47 glce Ory soil WS=W2-WC 78,72 78.72 78.72
Dry Unit Weight 1.26 glcc water content =100"W3/WS 16.08 16.08 16.08
Proving Ring No. Applied Normal Load,kg 2 5 8
Rorizontal Nermal Praving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm} (x0.002mm) (x0.1739mm)
1 2 3 1 2 3 1 2 3 1 2 3
0 o] 0 0 0 [ 0 4] ) 0.00 0.00 —0.00
1 1 16 13 20 22 2 1 52 0.01 0,00 0.29
13 [ 18 20 30 40 10 [ 110 0.06 0.02 0,61
45 24 31 44 k] 32 13 143 0.18 0.0/ 0./9
45 41 55 2 46 14 42 33 160 0.23 0.18 0.88
12 55 i) 97 60 B8 48 i3 201 0.27 0.40 1.11
93 14 ud 53 3] b1 102 P11 0.34 0.56 117
116 32 10 100 [05:] 70 111 225 0.39 0.61 1.24
128 124 49 11 110 118 jik] 117 046 0.6 1,38
90 152 170 108 121 122 g2 114 275 0.51 0.63 52
T2 170 102 124 124 02 1 304 0.56 0.1 1.68
94 19 208 100 124 [\ 152 327 (.04 0.54 1.0
13 214 228 54 k] i 170 348 0.63 0.94 92
240 235 249 Fi:] 14 Jic] 123 190 b7 0.68 700 | 2.03
263 254 258 58 110 125 T30 208 5 0.72 15 13
274 k] 103 123 134 228 403 0.74 . 2.23
—a1d 296 310 26 g 127 137 243 416 0.76 T34 | 240
339 318 333 4 Bd 118 140 294 426 077 40 230
<YL 343 57 -18 70 Tib 143 262 433 0./5 .45 2.
403 358 483 28 52 113 743 267 438 0.79 7 241
430 395 508 -42 40 104 144 202 D50 Rl 242
454 I3 537 -51 24 108 145 27D 437 . 157 2.4
4381 445 15 U [\] 10) 49 270 438 (.82 1.52 2.
450 562 1 07 51 275 438 .83 1.52 42
473 5/ T 106 275 138 1.52 247
486 555 -4 105 2% 438 1.52 2.4
500 -8 103 275 438 102 | 242
el5 101 438 — — 242
6156 101 438 — 247
628 101 38 242
0T 438 2.42
102 438 242
102 438 — 243
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SAMPLE NO.Z NORMAU LOA 5 kg. ORMAL STRESS 2.5( ksc.
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MirsTiggamfromliredt Sear Test
400
<
] 300
: 4/
w 1]
g 2.00
E 100 7 -
0.00 } |
0.00 1.00 2.00 3.00 4.00
NRVALSIRES ke
ST NG WATER CONITENT (%) ormal Stress.ksc MNormal kg Max. Sheanng Siressksc
i T5.08 0.95 2
2 16.U8 1.92 3}
3 16.U8 3.85 8
O - 29° c = 04 ksc
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DEPARTMENT OF CIVIL ENGINEERING covcr

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

civitoffice: 73924
101

chvil

SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION DIO0% (WINWATAILAT) OWNER
TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER  [TEMPERATURE
676
(g) (o]
L 67245 35
_ 675 ZE\
2 673.49 30 \ .
o I
1 4
3 67464 25 Eb“ SN
4 67458 20 2
x
5 w
73 |
™ \
('S
6 &
5
REMARK: 672 ]
671
20 25 30 40
TEMPERATURE {C)
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEPTH (m)
SOIL. DESCRIPTION
TRIAL NO. 1 2
1 TEMPERATURE (8 20 20
2 FLASK + WATER £ 68131 655.43
3 FLASK + WATER + SOIL g 711.49 686.19
4 CONTAINER NO. 1 2
5 DRY SOIL + CONTAINER ,g 1190.85 1325.11
6 WT.OF CONTAINER g 1143.51 1276.64
7 DRY SOIL (56} £ 4734 48 .47
g8 OT 0.9982 0.9982
9 G.8. (TX8W2+7-3) 2.75 2.73

AVERAGE G.S.

274

H1.61




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

civil office: 7392410~

1

civil shop: 3269974

From equation, the liquid limit for po.  determination =

The liquid limit (average of the two determination) =

LIQUID AND PLASTIC LIMITS
PROJECT LIQUID AND PLASTIC LIMITS LOCATION DI00 % (inwaseaad)
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TEST BY DATE SAMPLE NO., TEST NO.
PLASTIC LIMIT TEST:
TRIAL NO. i 2 3 4 5 6
CANNO. 1 2 3 4 5
WET SOIL + CAN E 42,58 43.77 50.73 47.2 5572
DRY SOIL + CAN £ 39.24 403 46.25 4326 52
WT. OF CAN B 17.73 11.52 17.47 17.7 249
WT.OF WATER N3 334 3.47 448 EX] 372
WT. OF DRY SQOIL 8 2151 278 28,78 25.56 271
% WATER CONTENT 15.53 1523 15.57 1541 13.713
AVERAGE 15.09
LEQUID LIMIT TEST:
Determingtion No, 1 2 3 4 5 6
NQ. OF BLOWS N 65 39 31 18 10
CANNO. 1 2 3 4 5
WET SOIL + CAN K4 3703 431.95 40.67 47.56 40.55
DRY SOIL + CAN £ 3272 38.12 35.27 4193 3492
WT.OF CAN £ 17.35 18.69 17.44 2389 17.77
‘WT. OF WATER 8 431 583 54 563 5.63
WT.OF DRY SOIL K4 1537 19.43 17.83 18.04 £7.15
% WATER CONTENT 28.04 30.01 30.29 3121 32.83
50 i — t — Liquid Limit Determination
s P 1?0 Method used {Check one)
_— E [ Method A
E . [ Method B
8 = | I Method A:From (he flow curve
E 20 ‘mkwﬁg‘\‘_‘ _| Method B:From equation
® \ hd { REMARK:
25 . .
i !
20 ! }
NO. GF BLOWS N
Methad A:From the flow cnrve. the liauid limit = 315 PLASTIC LIMIT = 1509
Method B:From equation, the liquid limil for 0o, determination = Bl = 16 41

Natural Water Content

FLOW INDEX

LIQUIDITY INDEX

H1.62




DEPARTMENT OF CIVIL ENGINEERING .
civiloffice: 7292410-1
FACULTY OF ENGINEERING civil shop:3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
COMPACTION TEST
PROJECT COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMPLENUMBER _ TEST BY,
LOCATION D100 % (N InuwzAaAT) SAMPLE DEPTH DATE,
TYPE OF COMPACTION
MOLD SIZE ] 4" x 8" MCLD VOLUME 998035  p?
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD ,g 3687 4122 4096 4032
WT. OF MOLD g 1951 1951 1951 1951
WT. OF SOIL IN MOLD g 1736 2171 2145 2081
WET DENSITY lom (Tim’) 1.956 2175 2.149 2.149
DRY DENSITY _aiem (T/m) 1.617 1.944 1.875 1.792
WATER CONTENT:
WET SOIL + CONTAINER g 103.62 99.3 140.89 152.65
DRT SOIL + CONTAINER .9 97.1 89.79 122,88 130.64
WT. OF CONTAINER ,g 17.21 19.34 17.94 18.25
WT, OF WATER ,g 6.52 9.51 18.01 22.01
WT. OF DRY SOIL g 79.89 70.45 104.84 112.39
% WATER OONTENT 7.55 11.89 14.65 1638
2.00
1
d\ ‘
1.90 / |
~d.80 | g———
= l
£ |
g L
g 70 —
o —J
&
o f
10 L |7 ,
150 — J
5.00 1000 o WATER CONTENT° 2000
OPTIMUM MOISTURE CONTENT (O.M.C.) 11.90%  |MAXIMUM DRY DENSITY 1.94 T/m3

HY.63



DEPARTMENT OF CIVIL ENGINEERING CONTACT:

civiloffice: 73524 10-1
FACULTY OF ENGINEERING civil shop:3260674
fax 7392400
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
. SIEVE ANALYSIS
PROJECT SIEVE ANALYSIS
LOCATION D100 % {H.INHAAART) BORING NO.
SCIL DESCRIPTION SAMPLE DEPTH
TESTNO. __ SAMPLE NO.
TEST BY DATE
Specific Gravity of Soil,Gs 277 REMARK:
Tray Mo, 1
Weight of Tray .9 712.98
Weight of Tray + Dry Soil g 1212.98
Weight of Dry Sail g 500
Sieves Standard
Sieve No. | Sieve Opening [ Weight of Sieve |Weight of Sieve H Weight of Scil |  Cumulative Cumulative Percent
mm. g. Soil ,g. Retained ,g. Retained ,g. Retained ,% Finer ,%
4 475 489.92 490.61 0.69 0 0 100
10 2 684.84 687.74 29 29 0.58_ 99.42
20 0.85 575.59 §75.37 -0.22 2.68 D.54 99.46
40 0.425 5722 575.21 3.01 5.69 1.14 98.86
100 0.18 524,37 563,52 39.15 44.84 8.97 91.03
200 Q.075 30164 324 66 2302 67.86 1357 86.43
pan 359.46 7816 432.14 500 100.00 0.00

H1.64



DEPARTMENT OF CiVIL ENGINEERING

¥ FACULTY OF ENGINEERING

UNG MONGKUT'S INSTITUTE OF TECHNOL.OGY LADKRABANG

CONTACT:
civilolfice. 73524 10-1
chvil shop: 3260974
fac 7392409

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 A t
Hydrometer Type 152H T T
y yp 'y u..lj]__. I --4 -
Hydrometer No. 64574 .
Sedimentation Jar Diameter .cm 5.64 . 3
Sedimentation Jar Cross Section (A).cm’ 24.98
Initial Reading of Graduate(V1).cm’ 800
After Hydrometer immersion Reading(V2) .4 859
Volume of Hydrometer (V,=V2-V1) cm’ 59
Vif2A cm 18 y Y
Hydrometer | Length From Tip | Hydrometer R Distance To Center of Bulb
Reading fo Hydrometer | Bulb Length for 151 H Curve A (First 2 min} } Curve B (After 2 min)
rfor 151H Reading {h) .cm R = 1000(r-1} H=H'=L+h/2 .cm H=(L+h/2)-V,/2A .cm
R for 152H (L+h} .cm for 152 H No Chang or = {L+h)-h22 or = Curve A - VJ2A
0.00 26.29 16.62 0 17.98 16.80
10.00 24.47 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 1339
30.00 20.94 16.62 a0 12.63 11.45
40.00 19.57 16.62 40 11,26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 80 8.31 7.13
20 .
£ .
218 - : -
z ; 1
[aa] -
5 16 =0l 1911
a i )
3 Y P = a
- Y= o9 1847 t
é 12 i = -
o . -
w10 Tt .
-%!) I T i ; ! =
"E 8 - i i —+— 1 ‘
]
(]
0 5 10 15 R 20 25 30 a5

WH1.65



IEPARTMENT OF CIVIL ENGINEERING CONTACT:
chiloffice 73924101
JACULTY OF ENGINEERING ol shop:3263674
7302409
NG MONGHKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION D100 % {d.nwmdAand) BORING NO.
SOIL BESCRIPTION SAMPLE DEPTH
TEST NQ. SAMPLE NO.
TEST BY DATE
Gs OF SOIL 277 CONTAINER N©.
HYDROMETER TYPE WEIGHT OF DRY SQiL+ CONTAINER,g 344 24
HYDROMETER NQ. 152H WEIGHT OF CONTAINER g 295.61
% FINER THAN NG.200 100.00 WEIGHT OF DRY SQiL g 48.63
ELAPSED FOR 151H 152H | TEMP R, %F H K D %F'
DATE | TIME
TIME t,min r = 1000(- R {C) {cm.} {mm.}
PG ng, O 14.00 0 0 - - - - - - -
n2s 40.0000] 30 40.50 80.78 111.239 } 0.01165] 0.07811 |69.82115
0.5 40 30 40.50 82.45 |11.238 | 0.01165 | 0.05523 ] 71.26076
1 39 30 39.50 80.41 |11,401 | 0.01165 | 0.03934 [69.50124
2 36.5 30 37.00 75.32 {11.806 | 0.01965] 0.02830 |65.10242
14,44 2 35 30 35.50 72.27 10,87 | 0.01165 | 0.02716 |62.46314
14.49 5 32.0000f 30 32.50 66.16 11.36 } 0.01165{ 0.01756 | 5718456
14.56 10 3000001 30 30.50 62.09 11.68 { 0.01165] 0.01259 | 53.66551
15.19 20 29 30 29.50 60.06 11.84 |} 0.01165 ] 0.00836 | 51.90599
17.5% 40 28 30 28.50 58.02 | 12.00 | 0.01165 | 0.00638 | 50.14646
19.19 80 27 30 27.50 5598 1217 ] 0.09165 ) 0.00454 | 48.38654
2219 180 26 30 26.50 53.95 12.33 { 0.01165 | 0.00305 | 46.62741
2.19 240 23 30 23.50 47.84 12.81 | 0.01165] 0.00269 | 41.34884
P7 ne. 0] 17.3] 1151 22 30 22.50 45.81 12.98 | 0.01165 ] 0.00124 | 39.58931
P8 wel. 01 6] 2501 22 36 22.50 45.81 12.98 | 0.01165 ] 0.00084 1 39.58931
9 1itl. 07 11.3] 3671 22 kY 22.50 45.81 12.98 { 0.01165 | 0.00069 | 39.58931
[BOwe 04 12 5141 21.5 30 22.00 44.79 13,06 { 0.01165 | 0.00059 § 38.70855
0184, 04 133 5641 AR 30 22.00 4479 13.06 | 0.01165 | 0.00052 | 38.70955
3 15 9611 21 e 21.50 43.77 13.14 | 0.01165 ]| 0.00043 [37.820979
Meniscus Correction (C_) 0,50 [ F200= 058643 15THOR 152 H R
15 %F = ———=x100
Temperature Comrection (C) b=k H G, —TW,
Disperison agent correction {C,) Note: H read fom Calibration C t 152H %F = R.a %100
Ws

W1.66




CONSOLIDATION TEST
SAMPLE OF D- 100%
LOCATION BAOWATIIRS
DATE 20722551
Beam Ratia T R - 10 | Dry WT. of Soil = 4222 | HTofSoil =  6.795
Cell diameter (cm) = | 5 Area (em2} = 1963 | gs = 277 |
Load : 000 -6.50 kg
sqrt ime | Disp (mm) | time {min}
0.00 0.150 0
.50 0.240 .25 0 5 10 15 20 25
10 0.245 1 __ 010 ._,_4_7{5_.(#___;__; ey
141 0.250 2 £ ‘
2.00 0.260 4 g 015 L - - I . R
283 0.275 [ - - 1] |squareroot t,=6. 172 _
3.87 0.310 13 S 0.20 !
5.48 6350 30 E 015 SN NS (S S
7.75 0.380 60 § |
10.95 0.400 120 = 030 4 \ : *—“—r--—
15.49 2410 240 ‘E, 0.35 | N ) o
219 0.42 80 : Asa=0.
1 420 4 6 p.15a=0.9
0.40 \\“-‘ \ ,,4_4__ —
045 — —— Y 1 : i -
AS
00 -——— e —— ——[ ——l —
Square root Time (min}
Load :0.50 - 1.00 kg
3gri time | Disp {(mm) | time (min}
0.00 0.500 0 0] 5 10 15 20 25
0.50 0.510 0.25 ‘ 7.2 . . e
Py s : . 045 4t L — g et —A L *__ SV T
141 0.530 2 E
2.00 .545 4 = 050 : ; -
YY) 0550 3 o are root thT-m min
187 0.560 16 g 0.55 i
548 159 30 8
175 .600 M & p60
10.95 0.610 120 3 ’
15.49 0.620 240 <}
219 0620 480 0.65
0.70
0.75
Load : 1.00-2.00 ke
sgrt time | Disp {mm} | time (min)
0.00 0.705 0 o 5 10 15 20 25
030 8.720 0.33 P TSP, X S B S R
100 0.740 i - 0560 ‘ I J[ T 1
141 0.745 2 E J ! i
2,00 0.760 4 £ 070 — e e
283 0.R03 3 = square roo* ty = 7.8 min'? i
387 0855 16 g 080 - B R S PR
548 0.905 10 @ :
7.75 0.955 [0 o 0.90 o .- —
1995 0963 120 g 7
15.49 0.965 240 [=!
21.91 1.020 480 1.00 -
1.10
1.20
Square rogt Time (min}
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CONSOLIDATION TEST

SAMPLE OF D - 100%
LOCATION WINNATAIAT
DATE 20/2/2551
Beam Rafho = 10 e - w | Dey WT. of Soil = 4321 |HTofSaoll = 0795
Cell diameter (em) = 5 Area{em?) = 19.63 | GS = 2.77
Load : 2.00-4.08 kg
sqrt time | Disp {mm} | time (min)
490 1.058 [ 0 5 10 15 20 25
0.50 1.080 0.25 Ra )
o B T T HE U e S S S S P S TN PR
1.00 1110 1 _-E-. 1.00 Y | :
1.41 1118 2 ! *
200 1.140 4 E 110 - —1 -
283 1208 3 = square rool ty, = 890mm“’2
387 1283 16 “E" 1.20 +-- i -
5.48 1.358 3 g ;
7.75 1433 60 © N o I S S
10.95 1.448 120 a 1.30 0.15a= 08
15.49 1448 240 fa) a=
21.91 1.530 480 140 ==& — 4— T
1.50 —— - . 3__&___ —
| ﬁ \ | —~
\ I N
1_60 l - L — - —
Square root Time {min}
Load : 4.00-8.00kg
sqrt time | Disp (mm) | time (min)
0.00 1533 0
{54 1.566 0.25
1.0 1.610 1 . 150
1.41 1.640 2 E 1.60
200 1.6%0 4 ~— 1.70
183 1,751 B t
347 1860 16 E 1.80
5.48 1.968 30 ¢ 190
1.15 2,409 60 2 200 -
z 2
10.95 2180 120 a
15.49 2209 240 a 210
219) 2219 480 2.20
2.30
2.40
2.50
Load_: 8.00-16.00 kg
sqrt time | Disp {(mm) | time (min)
0.00 2223 0
.50 2271 0.25
1.00 3217 | € 2.20 4
1.41 2332 2
2.00 2277 4 £ 240
283 2412 B c
387 2.3562 16 E 2.60
5.48 2711 30 g
175 2.861 50 o 2.80
10.95 2.568 120 a
15.49 2983 240 &8 3.00
219 3.056 480
3.20
3.40
Square root Time (mm)
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DIRECT SHEAR TEST

Project Sample No. D - 100% Location W inumTAnand Date : 20/2/2551
Boring Na. depth = test no. 1 2 3
Sait Description Container No. c1 cz c3
Diameter of Sample 6.30 cm wet soif+cont W1 65.89 65.89 65.89
Height of Sample 2.00 cm dry soil+cont W2 59.11 58,41 59.11
Area of Sample 31.97 sqr.cm. water W3=W1-W2 6.78 6.78 6.78
Volume 62.35 cc. Container WC 9.69 9.69 9.69
Wet Unit Weight 0.80 gfce Dry soil WS=W2-WC 49.42 49.42 49,42
Dry Unit Weight 079 glcc water content =100"W3/W3 13.72 13.72 13.72
Praving Ring No. Applied Normal Load kg 2 5 3
Horizontal Narmal Praving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm) (.17 39mm)
1 2 ] 1 2 — 3 1 2 3 1 2 3
0 [ [ — U 0 0 0 0 ] 0.00 0.0G 0.00
il 4 il 20 54 [ 23 2 1 0.13 0.01 0.00
15 [ 34 40 G4 18 38 [ 20 021 0.07 0.77
35 22 54 60 24 31 44 21 85 .24 0.12 0.31
b0 3 78 T2 146 8 46 49 eI 0.26 0.27 0.55
58 — o 1d — 87 180 L. 4% 1 00 020 PES 155
B0 i 130 B4 178 8 48 B0 136 0.27 0.44 0./6
¢ 100 T57 92 188 B0 5b 80 140 0.31 0.45 0.78
30 — 118 171 LF] 195 RIS 74 2] 1Y 047 0.55 [E:E:
48 40 152 U 202 98 24 14 194 0.47 0.64 T
158 4] 213 — 85 209 101 55 28 210 0.53 0.70 1.1
184 78 233 70 211 101 104 142 234 0.58 0.75 1.31
203 193 255 37 211 3] 113 154 2t 0.63 0.5 140
221 222 277 32 211 90 20 164 2 0.67 0.02 A7
240 245 307 _ 4 208 34 173 276 0.70 0.95 .54
258 760 323 24 97 L 29 il 281 0.72 0.9% 57
2789 — 283 -48 90 70 131 183 282 073 1.02 .
297 321 375 ;] 180 67 131 185 301 0.73 1.03 1.68
318 — 44 400 -Bi 172 Y4 3 188 308 Q.74 T.04 .72
339 47 438 -T1 od [ 34 187 314 0.75 1.04 1.75
4 4/ 463 -134 64 &5 34 187 RXES 0.75 ) 1.76
353 484 483 -148 &0 63 134 137 315 0.75 1.0 1.78
401 51 514 B0 54 4] 134 186 315 075 .04 1.76
428 524 540 172 48 58 134 188 315 0.75 .04 .78
528 558 47 57 186 31> 04 1.76
5a4 557 146 56 186 315 1.04 i
530 610 146 56 186 5 1.04 ]
619 56 315 i
625 5% 315 1.76
630 _ 5% 315 1.76

H1.70




SHEAR STRESS (ksc)

200

t 50

00 4 = = £ P i ¥ a2
/E/r
450 - —
0.00 L T T il
0 50 100 150 200 250 300 350 400 450 500 350 800 650
HRANALIFRVETICNG0m)
% SAMPLE NO 1 NORMAL LCAD = 2 ko. NORMAL STRESS = 0. KSC
[] SAMPLE NO.2 NORMAL LOAD = S kg. NORMAL STRESS = 1.60 koo
A FMPLE NO 3 NOTMAL LOAD = B kg | NORMAL STRESS = 257 =

=l

123

«1

=

=

ol

o

<

(2]

T

L]

000 1.00 200 300 400
NRVALSIRES ke
TEST NO WATER CONTENT (3 NOTma) STess. ket Nommat kg Max SRearing Slress ks
1 13.72 0.64 2 075
2 1372 1.60 5 104
3 13.72 257 3 176
D - ap° ¢ = 03 ksc.
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DEPARTMENT OF CIVIL ENGINEERING cowcr

civiloffica: 73924 10-1
FACULTY OF ENGINEERING civil Shop: 3200974
fax'T392409

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION ND (Fam#a)
TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER TEMPERATURE
(g) (C) 876
[ 672.45 15 ~———~P“A~M‘——‘
675 U [ U TS,
2 573.49 30 e ‘\
o 4 SN
g Y
3 674.64 25 - 7R S
= e
4 674.88 20 * T '<
B 673
5 9
& S
6 & ez L
REMARK: T
671 | | |
20 25 30 35 40
TEMPERATURE (C)
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEPTH {m)
SOIL DESCRIPTION
TRIAL NO. 1 2 3
1 TEMPERATURE 4Q) 20 20 20
2 FLASK + WATER £ 658.09 656.1 654.56
3 FLASK + WATER + SOIL & 685.03 686.96 685.99
4 CONTAINER NO. i 2 3
5 DRY SOIL + CONTAINER & 203.5 12064 302.47
6 WT.OF CONTAINER ¢ 154.65 271.69 252.94
7 DRY SOIL (5)-(6) 2 48.85 48.95 49.53
8 GT 0.9982 0.9982 0.9982
9 G.8. (TXBY(2+7-3) 272 2.70 2.73
AVERAGE G.S. 27

HA1



DEPARTMENT OF CIVIL ENGINEERING conracr.

FACULTY OF ENGINEERING

civil

office: 7392410-1

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG ¥

LIQUID AND PLASTIC LIMITS

PROJECT LIQUID AND PLASTIC LIMIT LOCATION ND (Fun@s)
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TEST BY DATE SAMPLE NO. TEST NC.
PLASTIC LIMIT TEST:
TRIAL NO. 1 P 3 4 5 ]
CAN NO. i p 3 4 5
WET SOIL + CAN £ 29.85 30.28 255 28.21 36.87
DRY SOIL + CAN £ 25.43 25.6 21.38 24 30.7
WT.OF CAN N 9.89 9.43 6.56 5.27 9.77
WT. OF WATER £ 442 4.68 4.12 4.21 6.17
WT. OF DRY SOIL .8 15.54 16.17 14.82 14.73 20.93
Yo WATER CONTENT 2844 2894 27.80 28.58 29.48
AVERAGE 28.65
LIQUID LIMIT TEST:
Determtnation No. i 2 3 4 5 [
NO. OF BLOWS N 40 29 19 13 10
CAN NO. I 2 3 4 5
WET SOIL + CAN £ 21.12 21.06 22,46 19.01 23.49
DRY SOIL + CAN 2 11.25 16.92 17.76 1428 18.02
WT. OF CAN & 9.87 9.34 9.67 6.5 9.27
WT. OF WATER £ 3.87 4.14 4.7 4,73 5.47
WT. OF DRY SOIL N 7.38 7.58 £.09 7.78 8.75
% WATER CONTENT 52.44 54.62 58.10 60.80 62.51

70

85

% MATER COMTENT

NC. OF BLOWS N

Liquid Limit Determination

Method used (Check one)

[ Method A
[ Method B

Method A:From the llow curve

Method B:From equation

REMARK:

Method A:From the flow curve, the [iauid limit =
Method B:Fram equation, the liquid limit for no.__determination =

The tiquid limit (average of the two determination) =

From equation, the liquid limit for no.__ determination =

55.7

PLASTIC LIMIT

28.65

PL

27.05

Natural Water Content =

FLOW INDEX

LIQUIDITY INDEX

HA2




FACULTY OF ENGINEERING

KING MCNGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffica:7392410-1
civil shop:32690T4
fax:7392409

COMPACTION TEST

FROJECT COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION  D0% (Fand) SAMPLE DEPTH DATE
TYPE OF COMPACTION
MOLD SIZE l 4" % g MOLD VOLUME l 905.09 cm3
DENSITY DETERMINATION;
TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD g 5995 6150 6351 6381 6346
WT. OF MOLD g 4460 4460 4460 4460 4480
WT, OF SOIL IN MOLD g 1535 1680 1891 1921 1886
WET DENSITY glem’(Tim’) 1.696 1.B67 2.089 2,122 2.084
DRY DENSITY g/em (Tim’) 1.5B6 1.712 1.858 1.846 1.746
WATER CONTENT:
WET SOIL + CONTAINER g 29.90 30.15 22.38 2285 26.75
DRT SOIL + CONTAINER ,g 28.64 2868 20,60 20.75 24.11
WT. OF GONTAINER ,g 11.80 13.90 8.10 8.80 1310
WT. OF WATER .g 1.26 1.47 1.78 2.1 264
WT. GF DRY SOIL .g 16.84 14.78 125 11.95 11.01
% WATER CONTENT 6.96 9.05 12.46 14.95 19.34
200 1
E
1.90 I ]
E
F
% 1.80 V
F
Al
e
% X |
o L
170 L] |
160 / R
1.50 J | L -
s % WATER CONTENT |~ 20
OPTIMUM MGISTURE CONTENT (O.M.C.) | 14.50% IMAXIMUM DRY DENSITY l 1.85 T/m3

HA3




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civitoffice:7392410-1
Civit shop- 1269974

fax:7392400
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS

PROJECT SIEVE ANALYSIS

LOCATION D0% (TaWaA) BORING NO.

SOIL DESCRIPTION SAMPLE DEPTH

TEST NQO. SAMPLE NO.

TEST BY DATE

Specific Gravity of Soil,Gs 2.72 REMARN:

Tray No. 1

Weight of Tray g 791.84

Weight of Tray + Dry Soil g 1291.84

Weight of Dry Soil ,g 500

Sieves Standard

Sieve No. | Sieve Opening [Weight of Sievatveight of Sieve { Weight of Soil | Cumulative Cumuiative Percent
mm. a. Sail \g. Retained ,g. Retained ,g. Retained % Finer %

4 4.75 489.92 853.06 63.14 0 0 100
10 2 684.84 739.88 55.04 55.04 11.01 B8.99
20 0.85 575.59 634.25 58.66 113.7 22.74 77.26
40 0.425 5722 B801.16 2B.96 142.66 28,53 71.47
100 0.156 524.37 548.57 242 166.86 3337 66.63
200 0.075 301.64 310.02 8.28 175.24 35.05 64.95
pan 359.44 684.22 324.76 500 100.00 0.00

P4




»
I 7F fFACULTY OF ENGINEERING
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DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:
civiloffice: 7392410-1
civil shop: 3269974
fax: 7392409

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
A z
Date: 28/6/2007
o o+
Hydrometer Type 152H . . ﬂ L] ] +
Hydrometer No. 64574 L
Sedimentation Jar Diameter ,cm 5.64 "
Sedimentation Jar Cross Section (A).cm” 24.98
Initial Reading of Graduate(v1),cm’ 800
After Hydrometer Immersion Reading(V2) ¢ 859
Volume of Hydrometer (V,=V2-V1} cm’ 59
V/2A cm 1.18
Hydrometer | Length From Tip | Hydrometer R Distance To Center of Bulb
Reading to Hydrometer Bulb Length for 151 H Curve A (First 2 min} Curve B (After 2 min}
rfor 151H Reading (h) .cm R = 1000(r-1) H=H'=L+h/2 .cm H={L+h/2}-V,/2A .cm
R for 152H (L+h) ,cm for 152 H No Chang ar = (L+h) - h/2 or = Curve A - V,/2A
00D 26.29 16.62 0 17.98 16.80
10.00 24.47 16,62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 2094 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.453 8.35
60.00 16.62 16.62 60 8.31 713
20 ! T~ T
—@gﬂ}i—u = -H—F; =
£ - N - AT
::’:. 18 & 1 —#—--—1;: j‘ﬁdgg%jl T :|ng I 1 1
T [ ]
9 16 g S i o N =1 I T !:
> I = REE
7a] —— ] 7 T
—— e
é 14 o ] T [ |
= ] —aeoksbdz ~ e
é 12 J_ﬂiﬂﬁ_—j—f_—ﬁ - ﬁ_‘ﬂ I
T ] . I
e O O I T 0
w10 1 I A
2 B e o e
N EEE RS SR i :
=y
0 5 10 15 r 20 25 30 35

tA.5




DEPARTMENT OF CIVIL ENGINEERING covmer

civitoffice: 73924 10- 1

FACULTY OF ENGINEERING <l shap: 3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG o0
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS
LOCATION ND (Tangd) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. 1 SAMPLE NO.
TEST BY DATE
Gs OF S0IL 2.72 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER g 218.24
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 169.25
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL g 48.99
ELAPSEQY FOR 151H | 152H | TEMP R. %F H K D %F'
DATE TIME
TIMEtmig ¢ PO00Y R {C) {cm.} {mm.)}
26 1A 08 Q 0 - - - - - -
0.25 37007 30 3750 7425 111,725 10.01199)]0.08211] 48.22528
0.5 35004 30 3350 | 67.70 [12.373 }0.01199]0.05964 ] 43.96052
1 33.50% a0 3250 65.68 [12.535 10.01199]0.04245] 42.65700
2 31.00{ 30 29.50 | 5961 113.021 10.01499]0.03059]38.71943
14.24 2 31.00¢ 30 29.50 59.61 11.84 10.01199]0.02917)38.71943
14.29 5 27001 30 24.50 49,51 12.65 10.01199]0.01907} 32.15€81
14.39 10 240071 30 21.80 43.45 13.14 10.0119930.01374} 28.21924
14.59 20 22001 30 19.50 39.41 13.46 {0.01199]0.009841 25.5942Q
15.39 40 19.001 39 17.50 35.36 13.79 10.01199] 0.00704] 22.96915
16.59 80 t7.50] 30 16.50 33.34 13.95 [0.01193] 0.00501] 21.65663
19.59 180 16.00] 390 15.50 31.32 14.11 [0.01199]0.00336] 20.34411
23.58f 240 15.00] 30 14.50 29.30 14,27 10.01199] 0.00292] 19.03158
27 uA 08 12.18] 979 13.00] 30 10.00 20.21 15.00 10.01199]0.00114] 13.12523
28 HA 0B 14.2] 2541 8.00 30 8.50 17.18 15.24 10.01199] 0.00087) 11.15645
29 vm 08 17] 4149 1.00 30 7.00 14.15 1549 [ 0.0119910.00073} 9.18766
30 un Q8 1557 5518 1.00 a0 6.50 13.14 15.57 10.0119910.00062[ 8.53140
3I1um 08 16 65961 0.50 30 6.00 12,12 15.65 ] 0.01199]0.00056( 7.87514
1nw. 08 133 §251 0.50 a0 3.50 7.07 16.05 {0.01199] 0.00038( 4.59383
- %F x F200
Meniscus Comection (C,) 0.501F200 = Q.65 15tH OR 152 H R
15H %F = —F——Sx100
Temperature Correction (C,) b=k H G, —1W,
Disperison agent correction (C ) Note: H read from Calibratic vt 150H op = R.a 100
ws

HA.6




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING  qoumer

civiloffice: 73524 10-1
civil shop:1269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

[ M7 Sand Silt Clay
classificatio] Coarse [Medium] Fine | Coarse | Medium [ Fine | Coarse | Medium [ Fine
100
™
a0
B 80
~
70 o
:"l-g: E
4 ] %
50 z
L L 40 P
e
l 30 =
- 20
10
“ AN - [* .
1.0000 01000 100 0.0010 0.0001
By Sieve Analysis DIAME?E% gnmj
18y Hydrometer Analysis
I
Remark:
D10= 0.0008
D30= 0.0170
D60= 0.0700
Cu=D60/D10= 87.50
Cc = D30%/(D10xD60) = 151

HA.7




CONSOCLIDATION TEST

PROJECT ND
LOCATION CAER]
DATE 20/2/2551
Bearn Ratio 10:01 R = 10 | Dry W, of Sail = 1322 | HTofSeil = 0.808
[Cell diameter (cm) =l 5 Area [l:mﬁ - 1663 | G8 = 272 l
Load : 0.00- (50 kg
sqrt time | Disp {mm) | time (min)
0.00 0 089 0
050 0179 0.25 10 15 20 25
1.00 0227 i 0.10 P S PR |
41 0238 2 3
700 0758 4 E
283 0273 8 = 020 T = 6.60 min™?
T R T £ square root [ty = 6. i
548 (347 30 E
775 EY 50 g 030
055 K 20 =
15.49 0.407 240 2040
2191 0410 480 o 0.15a = 0.9
0.50 :\\ II
Q.60
Square root Time (min}
Load ; 0.50 - 1.00 kg
sqrt time { Disp (mm) | time (min)
000 0410 0 0 5 10 15 20 25
50 0.451 025 , 69 .
o T a5 T —~ 045
T 0 258 7 E
200 0.482 4 —=  0.50
2.83 0.486 ] e ) sqqare root g f 6.80 mini®?
387 0455 6 g
548 0521 30 @ 0.55
775 0,530 50 o
10.95 0530 120 o L
15.49 0543 240 a5 060 - 0.15a =0.90
ED 0 548 280 -— 5_——%—_
0.65 - o T“L hﬂ
™~
0.70 -
Square reot Time {min)
Load . 1.00 - 2.00 kg
sqit time | Disp (mmj) | time {min)
0.00 0547 o 0 5 10 15 20 25
G.50 0 587 0.25 71
100 0.603 1 —~ 080 i
741 0616 2 E 0.65
200 0644 4 = 0.70 1
283 0 656 8 c _ -
387 0.607 18 g 0.75 1 t ! o
548 Q737 30 @ 0.80 R
175 0.770 50 a0 85 +— _A
10 95 0786 120 g 1 4
1549 ETE 245 o 090 ~
31010 EER 480 095 {e-—— 8 _1 — 0.15a =1.20
1.00 +——— ‘LY———
1.05 - RS —t—
1.10 _
Square root Time {min}

HA.8




CONSOLIDATION TEST

PROJECT ND
LOCATION Janae
DATE 20122551
Beam Ratia 10:01 R = 10 Dry WT. of Sail = an | HTofSeil = 0.809
jCet diameter torm) { 5 Area Lcrm’) = 19.63 GS = 2.72 I
Loa¢ : 2.00-4.00 kg
sqrt time | Digp {(mm) | time {min)
000 1152 0 0 5 10 15 20 25
0.50 1.750 0.25 11
0_%__;_L|J PR S S | R P | P | J[ﬁ
100 1798 i —_ r §
1.41 1818 2 £
2.00 1847 4 E 110 square foot ty = 11 min'?
2.83 1.956 8 = 1.30
387 2078 i6 b ]
£ 48 7195 30 s 150 4
775 2321 60 @ 70
10.95 2498 120 o 1.
15.48 2532 240 g \ 0152+ 00
2191 2545 480 1.90 ¢ g —
2.10 N \
M
2.30 T T
Square root Time {min)
Load : 4.00-800kg
sqrit time { Disp (mre) | time {min)
000 2550 o Q 5 10 15 20 25
.50 2613 025 2.3 bt o4 PR
2.10 '—L# —t—t
1.00 7686 i — ¥
R Z7ar ] E 220 {X i T |
700 T80 7 E 530 : square root -29,30 min?
783 2022 5 g 240 | N Ly = 86.49 min
~ @ ~
387 7070 6 g NN
X 3 304 £ € 250 NS
7.75 3.504 50 5 260 + \
10.95 3609 120 o 2.70 - N
15 49 3686 240 B 780 le—— 6—— "
79 [ 37 430 s S
ol oy
3.00 !"s"'%'\‘____
310 + A\
3.20 - il ~ 1 ]
Square root Time {min)
Load : B.00-16.00 kg
sqri time | Disp {mm) } time {min)
300 3705 0 ] 5 10 15 20 25
050 3782 0.2% T . S . - P
T00 5614 i £ 3.00 : I ﬂ\ - I l
T.41 3654 3
700 3574 3 E 320 )
- square root iy, = 8.4 mir{i?
2.83 4147 8 B 40
387 1.266 18 g 3. \ ‘
5.48 4516 30 9 360 F
775 4.765 60 = : N
10 95 4043 120 o
645 | 5021 540 2 380 — § T
21.91 5078 480 4.00 A S
) -
420 \R_\
™~
4.40 - L
Square root Time {min)

HA.9
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DIRECT SHEAR TEST

Project Sample No. ND Location Faumda Date : 20/2/2551
Boring No. depth = test no. 1 2 3
Soil Description Container No. Ci C2 C3
Diameter of Sample 630 o wet soil+cont W1 112.23 112.23 112.23
Height of Sample 2.00 cm dry soib-cont \W2 97.43 9743 97.43
Area of Sample 3117 sqr.cm. water , W3=W1-W2 14.80 14.80 14.80
Volume 6235 cc. Contaiger WC 9.75 9.75 9.75
'Wet Unit Weight 1.64 gicc Dry soil ,\WS=W2-WC 87.68 87.68 87.68
Dry Unit Weight 141 glce water content =100*W3/WS 16.88 16.88 16.88
Proving Ring No. plicd Notaal Load kg 2 5 3
Hoxizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm) (x0.1739mm)
1 2 3 1 2 3 1 2 3 1 2 3
0 0 0 0 7] Q [{] {0 0 i} 1]
1 3 12 15 4 S 11 2 J 0.06 2.0 0
12 5 26 a0 I 14 39 21 021 iXix L2
26 17 Al 45 9 23 45 2 51 025 012 3
33 29 59 34 [i] 36 47 50 02 Q26 0.28 ]
44 3 86 62 20 48 47 73 03 0.26 042 0.37
60 56 98 86, 34 59 30 2 40 927 045 Q.78
I8 75 113 69 4] 8 S8 032 0.46 0,80
S %] L 14 46 I i) SLiA 57 VY 057 087
L1l 105 14 13 52 ¥ 87 118 20 0,48 0.6 111
Vi 119 60 B4 57 7 9% 130 217 0.54 .72 120
38 34 15 a3 5% 16 7 147 242 D55 [i}] k
32 45 9] 43 38 74 1 159 239 0.6 0.88
66 57 208 2 38 i3] 24 i) 272 0.69 0,94 h
180 184 226 22 56 £3 30 19 284 072 099 1.57
94 201 242 22 EN 25 34 23 302 274 (HH 157
b3 220 283 3| 43 53 : 189 313 Q.84 05 WEl
223 241 281 35 30 32 192 328 Q.84 06 31
230 233 306 S 29 30 33 93 341 085 06
25 353 329 ¥, 23 50 56 97 356 Q.86 97
27 353 347 7 23 49 156 201 264 086 01
207 36 367 4 20 47 5 204 377 0,86 3 208
30 383 386 4 [ 4 2 207 382 (X . 211
32 393 05 3 1 4 55 2] 305 .86 J7 2.18
394 419 Q 43 213 406 117 2.24
401 448 10 42 213 23 L17 233
404 438 110 42 213 35 117 240
464 42 50 248
460 41 450 2.48%
473 4l 450 248
4] 450
4l 450 2.48
41 450 248 ]

HALTY



300
T
280 pe—
(‘/
- 200 4— —
o o
g |50 __/
g o e oot
ill'l: D’yb—A- g * ®
050 e ] Do
_,__9)}
)
000
c 100 200 300 400 500
HORIZONTAL DEFORMATION (x0.0}mm}
SAMPLENO.1 NORMAL LOAD = 2 kg MNORMAL STRESS = 1.28 XaC.
SAMPLE NO.2 NORMAL LOAD ~ 5 kg NORMAL STRESS = 2.57 kac.
SAMPLE NO.3 NORMAL LOAD = £ kg NORMAL STRESS = 5.13 ksc,
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DEPARTMENT OF CIVIL ENGINEERING contact:

civitoffice:7392410-1

FACULTY OF ENGINEERING civil shop:3269974
fax: 7392400

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST

PROJECT SPECIFIC GRAVITY TEST LOCATION D20 % (Tamanaufuanduazifou)

TEST BY DATE BORING NO.

PYCNOMETER CALIBRATION

NO. FLASK + WATER TEMPERATURE
© © 676 [
1 672.45 35 —
675
2 673.49 10 i 1’ : I
x
3 674.64 25 E 674 ] .
% %
4 674.88 20 x . t
3 5 \
™ I
' [V
6 o 672 J
REMARK:
671
20 25 30 35 40
TEMPERATURE (C)

SPECIFIC GRAVITY DETERMINATION

SAMPLE NO.

SAMPLE DEPTH (m)

SOIL DESCRIPTION

TRIAL NO. 1 2

| TEMPERATURE Q) 20 20

2 FLASK + WATER 2 656.58 666.88
3 FLASK + WATER + SOIL g 687.03 697.99
4 CONTAINER NO. 1 2

5 DRY SOIL + CONTAINER g 256.39 174,02
6 WT.OF CONTAINER ¢ 208.34 124,7
7 DRY SOIL (5}-(6) £ 48.05 49,32
8 GT 0.9982 0.9982
9 G.S. (IXBX2+7-3) 2,73 2.70
AVERAGEG.S. 271
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civil office:7392410-1
civil shop 3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG fax 1302408
LIQUID AND PLASTIC LIMITS
PROJECT LIQUID AND PLASTIC LIMITS LOCATION D20 % (8146 vazifiousmmuiuTynda)
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH -
TEST BY DATE SAMPLE NO. TEST NO,
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 6
CAN NO. 1 2 3 4 5
WET SOIL + CAN 2 3142 30.3 34,79 29.02 328
DRY SOIL + CAN g 26.59 25.6 29.17 24.67 27.58
WT. OF CAN 8 10.15 9.44 10.26 10.06 9.77
WT. OF WATER £ 4.83 4.7 5.62 415 522
WT. OF DRY S0IL .8 16.44 16.16 1891 14.61 17.81
Y WATER CONTENT 29.38 29.08 29.72 29,77 29.31
AVERAGE 29.45
LIQUID LIMIT TEST:
Determination No, 1 2 3 4 5 6
NO. OF BLOWS N 45 30 24 18 10
CAN NO. I 2 3 4 5
WET SOIL + CAN B 67.63 56.62 78.84 79.41 60.35
DRY SOIL + CAN K 50.72 43.29 63.4 f3.01 4492
WT. OF CAN N 17.35 18.04 34,57 13 17.77
WT. OF WATER g 16.91 13.33 15.44 16.4 1543
WT. OF DRY S0iL £ 3337 25.25 28.83 1001 17.15
% WATER CONTENT 50.67 52.79 53.56 54.65 56.83
60 4 - —t— —+ Liquid Limit Determination
. 1 Pﬂ Methed used (Check one)
E B 4 3 Mehod A
§ D . [ Method B
§ 0 : " Method A:From the flow curve
F : r Method B:From eguation
a5 | : - REMARK: _
i
' - -
40 ' o o
nNp. OF BLOWSN -
Method A:From the flow curve. the liauid limit = IS PLASTIC LIMIT - 15.08
Method B:From equation, the tiquid limit for no.__ determination = P = 1641

From equation, the liquid limit for no.__ determination =

Natural Water Content

The liquid limit {average of the two determination) =

FLOW INDEX

LIQUIDITY INDEX

HA. 14




DEPARTMENT OF CIVIL ENGINEERING  comcr.

Civiloffica:7392410-1
FACULTY OF ENGINEERING civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

COMPACTION TEST

PROJECT COMPACTION TEST BORING NO.
SOILDESCRIPTION_ ___  SAMPLENUMBER ___ TEST BY
LOCATION D20 % (81fninfumsAeusnau Uy SAMPLEDEPTH DATE
TYPE OF COMPACTION
MOLD SIZE ] 4% 6" MOLDVOLUME | 90509 . °
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 5
WT. OF SOIL + MOLD ,g 6086 6249 6402 6400 6381
WT. OF MOLD .g 4480 4460 4460 4450 4460
WT. OF SOIL IN MOLD g 1626 1789 1942 1940 1921
WET DENSITY aom’(Tin) 1.797 1977 2.146 2.143 2122
DRY DENSITY  aom’ (T} 1.681 1.803 1.870 1.815 1.742
WATER CONTENT:
WET SOIL + CONTAINER g 30.51 29,64 24.67 24.92 34.68
DRT S0IL + CONTAINER g 29.13 28.12 22.23 21.92 2097
WT. OF CONTAINER ,g 10.37 13.90 8.10 8.80 13.10
WT. OF WATER ,g 1.38 152 244 2.9 a7
WT. OF DRY SOIL ,g 18.76 14.22 14.13 13.12 16.87
% WATER CONTENT 6.85 9.66 14.m 18.10 2183
2.00
190 44— —1
" ] ™
[
ARt -
(72}
= / I\
w
a \J
3 /]
Q 9 T
1.60
1.50 T T J
5 10 % WATER CONTENT 2 2
OPTIMUM MOISTURE CONTENT (O.M.C.) 14.73%  {MAXIMUM DRY DENSITY 1.87 T/m3
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DEPARTMENT OF CIVIL ENGINEERING CONTACT:
civitoffice: 73924 10-1
FACULTY OF ENGINEERING tivil shop-2285974
fax:7392409
KING MONGKUTS INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS
PROJECT SIEVE ANALYSIS
LOCATION D20 % (snafiinumsipunauiuianda) BORING NO.
SOIL DESCRIFTION SAMPLE DEPTH
TEST NO. SAMPLE NO.
TEST BY DATE
Specific Gravity of Soil,Gs 2.71 REMARK:
Tray No. 1
Weightof Tray .g 764.81
Weight of Tray + Dry Soil .g 1264.81
Weight of Dry Soil ,g 500
Sieves Standard
Sieve Ng. | Sieve Opening [Weight of SievgdWeight of Sieve + Weight of Soil | Cumulative Cumulative Percent
mm q. Sail .g. Retained .g. | Retained .g. | Retained % Finer %
4 475 489.92 574.59 84.67 0 0 100
10 2 684.84 72838 43.54 43.54 8.71 91,29
20 0.85 575.59 617.71 4212 85.66 17.13 82.87
40 0.425 572.2 594.59 22.39 108.06 21.61 78.39
100 0.15 524.37 548.05 23.68 131.73 26.35 73.65
200 0.075 301.64 31113 9.49 141.22 28.24 71.76
pan 359.46 718.24 358.78 500 100.00 0.00
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DEPARTMENT OF CIVIL ENGINEERING

ACULTY OF ENGINEERING

<ING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:
civiloffice: 73924101
civil shop:3269974
fax:7392409

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 A fl
Hydrometer Type 152H v sy i o
Hydrometer No. 64574 .
Sedimentation Jar Diameter .cm 5.64 w
H H
Sedimentation Jar Cross Section (A),cm- 24.98
Initial Reading of Graduate(V1).cm’ 800 |
After Hydrometer Immersion Reading(V2) 4 859 - :
Volume of Hydrometer (V,=V2-V1) cm’ 59
V. /[2A cm 1.18
h M —
Hydrameter Length From Tip { Hydrometer R Distance To Center of Buip
Reading to Hydrometer | Bulb Length for 15T H Curve A {First 2 min) Curve B (After 2 min)
rfor 15%H Reading {ny ,cm R= 1000{r-1) H=H'=L+h/2 .cm H=(L+h/2)-V,/2A cm
R for 152H (L+h) ,cm for 152 H No Chang or = (L+h) - h/2 or = Curve A - V| /2A
.00 26.29 16.62 0 17.98 16.80
10.00 24.47 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20 I T T T
E s
= — 11 N
= T
D 15 ™
=) | - v[= 24 F]
o ] — ]
S = R
& 14 ] - |
= 1M =FOE2ZE R 16.62T 11 — T N
w2
e}
O | ~—
: ] . IS
S 10 4
=
= |
7] -
o 8 T T 1 ﬂﬁ{
0 5 10 15 R 20 25 30 35
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice: 73924 10-1
civil shop: 3269974

tax: 7352409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS
LOCATION D20 % {snufusnfunsiiensauitiomda) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE NO.
TEST BY DATE
Gs OF SOIL 2.71 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SQiL+ CONTAINER.g 267.94
HYDROMETER NO. i52H WEIGHT OF CONTAINER g 218.45
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL ,g 49.49
ELAPSED] FOR 151K 152H ] TEMP R, %F H K D Yok
DATE TIME
TIME tmin| r [1000{f R @ {cm.) {mm.)
19nm.08 | 15.00 0 0.00 - - - - -
c.25 35.00 30 35.50 69.58 [12.049 | 0.01199 ] 0.08324 |49.53040
0.5 32.00 a0 32.50 65.01 {12,535 { 0.01199 | 0.06003 |46.65342
1 31.00 30 31.50 63.01 [12.697 | 0.01199 | 0.04272|45.21793
2 28.00 30 28.50 57.01 |13.183 | 0.01199 0.03078 |40.91146
15.04 2 28.00 30 28.50 57.01 12.00 | 0.01199 1 0.02937 {40.91146
15.09 5 22.50 30 23.00 46 01 12.89 10.0119910.01925133.01627
15.19 10 18.00 ac 18.50 37.01 13.62 { 0.01199 | 0.01399 | 26.55656
15.39 20 14.50 30 15.00 30.01 14.19 | 0.01199 ] 0.01010]21.53235
16.19 40 12.00 30 12.50 25.01 14,60 | 0.01199 [ 0.00724 1 17.94362
17.39 80 16.00 30 16.50 33.01 13.95 | 0.01199{ 0.00501 123.68558
19.39 180 15.00 30 15.50 31.01 14.11 [ 0.01199 | 0.00336 [22.25009
23.38 240 14.00 30 14.50 29.01 14.27 1 0.011991 0.00292120.81460
20 nw. 08 22431 1624 0.80 30 1.30 2.60 16.41 | 0.01199] 0.00119{ 1.86614
211n. 08 19.12 2856 0.80 30 1.20 2.60 16.41 | 0.01199] 0.00090 | 1.66614
22 nn. 0B 17.18] 4179 0.7¢ 30 1.20 2.40 16.43 1 0.01199 ] 0.00075] 1.72259
23 Nw. 08 20.15 5856 0.70 30 1.20 2.40 16,43 | 0.01199 ] 0.00063 | 1.72259
240w, 08 15.00 7041 0.65 30 1.15 2.30 16.43 | 0.01199 | 0.00058 | 1.65081
29 nw. 08 14.00 | 15681 0.60 30 1.10 2.20 16.44 10011991 0.000394 1.57904
= %F x F200
Meniscus Correction (C,) 0.80 | F200= 0.718 151H OR 162 H G, R,
Temperature Correction (C) H 1o %= G —1 ;xmo
D=K_|— i =
Disparisan agent corection (C,) Note: H read from Calibration € t 152H %F = R.a <100
W

a
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING  yurmcr

civiloffice: 73924 10-1
civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

M. T, Sand Silt Clay
classification| Coarse | Medium [ Fine | Coarse [ Medium | Fine | Coarse {Medium{ Fine
A - - 100
HH + .
s | 80
*:\ —
14 l TN 70
. & E
17 %
,h:ri ] L 5 &
«
m N z
[ a L
,{ + [ x LA w
# | L 20
_jiL, I f , 10
.y
a f l | ﬂ L ]
1.0000 0.1000 paverer 1200 0.0010 0.0001
A By Sieve Analysis
@ By Hydrometer Analysis
Remark:
D10= 0.0025
D30= 0.0170
D60= 0.0700
Cu = D60/D10 = 28.00
Cc = D30%/(D10xD60) = 1.65
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CONSOLIDATION TEST

SAMPLE OF D - 20%
LOCATION mrunmidussfrusmdiuiuma)
DATE 20212551
Beamn Ratio = 1p:01 R - 16| Dry WT. of Soil = 4322 | HTofSeit = 0795
Celldamater ) = | 5 Areatonl) = 1963 | GS = 277 |
Load : 0.00-0.58 kg
| sgrttime | Disp (mm) | time (min)
0.00 0.176 a
.50 0.252 0.25 10 15 20 25
1.00 0.257 1 015 I P
1.41 0.293 2 E {
2.00 0304 4 E a5 7
283 0321 8 P square root|t,, = 7 min'2
3.87 0.363 16 S
548 8410 30 E 0.35
775 0445 60 o
i0.95 0.468 120 S 045
15.49 0480 240 .3
2191 0491 480
0.55
0.65
Square root Time {min}
Load : 0.50 - 1.90 kg
sqrt time | Disp (mm) | time (min}
0.00 0.590 0 0 5 10 15 20 25
0.50 0,602 0.25 055 L 75 . ) L
1.00 0.614 1 _ F — —
141 0.625 2 E
2.00 0.643 4 < 060 i
At . T
in 0649 5 g square root  ty = 7.50min"?
3.87 0.661 16 g
5.48 0.69 30 @
775 0.708 %0 g 065
19.95 0.720 120 _%
15.49 0.715 240 [a]
2191 .72 430 0.70
0.75 : &T
N
Lead : Lo - 2.00 kg
aqrt time | Disp {mm} | time (min)
0.00 0.732 o
0.50 0.736 .25
100 0.745 1 . 060
141 0.750 1 E
2.00 0.770 1 £ 070
2.83 0505 3 b=t
387 0.855 6 g 080
548 0.905 30 g
775 0.955 60 S o90
10.95 0.565 120 E
15.49 1.030 240 a
21.91 114 480 1.00
1.10
1.20
Square root Time (min)

HA.20




CONSOLIDATION TEST I
SAMPLE OF D - 20%
LOCATION (SrnmhuasdruntuiuiamE)
DATE 201212551
Beam Ratho = 10:01 |r = 10 Dry WT. of Saif = 43.22 HT of Soil = 0.795
Colldiameter om) =] 5 Area{emd) = 1963 | Gs = 2,77
Lond : 1.00-4.00 kg
sqré time | Disp (mm) | tiwe {min}
1.00 L.104 0 0 10 15 20 25
.50 1128 025 R2 , . T
100 1159 1 3 1.00 4 ’ j
1.41 1.167 2 H
£ 110 - -—1
208 1190 + = quare root 1y, = 8.20mint?
283 1.261 8 € 120 .
3.87 1.339 16 E .
548 L4t7 10 g 130 . .
7.75 1.506 50 | ;
10.95 §.530 120 a 1.40 | PR
15.49 1.529 240 a - 0.152=0.9
21.91 1537 480 1.50 . | |
1-60 \\ !
1.70 —_
Square root Time (min)
Load : 4.00-8.00kg
sget time_| Diisp {mam) | time (min)
0.00 1610 0 10 15 20 25
.50 164 0.25 -7 . L .
10K 1.690 1 — 3 ]
1.41 1.722 2 E
200 1.775 4 -
383 1838 B E kBquare root I, = 8.70min¥?
3.87 1,953 16 g
548 2.067 20 ] |
175 1305 60 o T '*
10.95 2,289 120 a
15.49 2.319 240 =
2191 1319 480
Load : B.04-16.08 kg
sqrt time | Disp (mm) | Hime (min}
0.00 2,135 [
0.50 2,384 0.25
1.00 2328 1 T 2.20
141 2.344 2
2,08 2.457 4 E 240
183 2.532 § £
387 2.690 16 E 260
548 2,847 30 a
7.5 3104 60 o 2.80
10.95 3190 120 g
15.49 3.268 240 a 3.00
2191 1366 480
3.20
3.40
Square root Time (min)
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DIRECT SHEAR TEST

Project SampleNo. D -20% Location (B1unumiisumzifivummufuiamda  Date : 20/2/2551
Boring No. depth = test no, 1 2 3
Soil Description Container No. C1 c2 C3
Diameter of Sample 630 cm wet soil+cont , W1 11776 117.76 117.76
Height of Sample 2.00 cm dry soil+cont W2 102.24 102.24 102.24
Area of Sample 31.47 sqr.om, water \WI=WI-W2 1552 15.52 1552
VYolume 6235 <. Container ,\WC 961 9.61 9.61
Wet Unit Weight 1.73 gloe Dy soil , WS=W2-W( 9263 92.63 92.63
Dry Unit Weight 1.49 glcc water content =100*W3/WS 16.76, 16.76 16.76
Proving Riag No. Applicd Nommal Load kg 2 5 g
Horizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) {x0.002mm) (x0.1739mm)
L ] k] 1 2 3 1 2 3 1 2 3
Q 0 i) 0 i) 1] 0 (1] [1] 0.00 0. 0.00
¥l S 0 24 i S S8 12 003 932 0,40
22 2 2 2 3% 81 893 021 0.4 0.51
43 30 : 6 4 26 13 113 124 D, 0. 0.69
26 40 20 45 28 98 141 168 034 0.7 0.93
6% 50 7 22 AT 26 119 168 217 0.66 093 1.20
B4 62 20 21 49 il 130 87 263 072 1.03 L45
98 18 25 S50 33 30 205 239 [1X] 13 b3
ALZ 9] ETi] U 34 i3 64 223 324 K] i3 N7)
2 UZ] 339 3] 55 29 83 230 kETS KiY. 27 21
] 20 41 S0 =5 2 2 24 363 32 200
5 35 k! 50 3 29 2 235 389 16 N 215
S0 5 22 5 30 213 259 429 19 43 237
78 7 45 5 3 215 27 444 S 5] 245
2 22 3 21 [1) 3 2 273 469 9 32 2259
% — o< o 3 2 232 310 20 23 R
222 214 i wi 35 3 290 k L2zl K 3.10
23 231 L5 9 29 22 S13 122 [ 316
257 2 27 1 59 28 22 312 319 22 12 3.20
267 5 60 27 2 3} 9] 22 12 326
282 278 51 13 §1 26 22 ETE 399 22 76, 334
297 294 1 12 25 221 323 609 ¥ L79 3
312 313 75 11 B3 px) 220 32 [E 22 1.79 A
330 86 59 27 322 5 79 3.45
348 Q2 60 p. 323 62 19 347
365 215 59 2 323 628 79 347
383 230 63 20 323 ] 13 341
243 628 347
260 p. 628 347
276 20 628 3
528 347
347
Vi 628 347

HA.23
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4.00
L
3 300 /
2 o
3
F 200
L]
5
[ 1.00 /}
A
0.00
0.00 1.00 2.00 3.00 4.00
NORMAL STRESS ksc
TESTRO. WATER CONTENT (%) Nogoma Stross o _ Normal iz Mix Tharag Stissts0
1 6.76 I 2 1.22
2 676 2 5 L79
3 5.76 5 g 347
D - 39" c - 03 ke
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DEPARTMENT OF CIVIL ENGINEERING covmer:

civiloffice: 73924 10-1
FACULTY OF ENGINEERING civil shop: 3269974

fax; 7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION M0 % (Tamdtnerufiuenadiunziftu)
TEST BY DATE BORING NO.

PYCNOMETER CALIBRATION

NO. FLASK + WATER TEMPERATURE
® © 676
1 672.45 35
675 J
2 673.49 30 = * S 4
x
3 674.64 25 < 6 4+ — |
<
4 674.88 20 X \
5 S \
o b
'y
6 o 672 {f_ﬁ____i S
REMARK:
671
20 25 30 35 40
TEMPERATURE (C)

SPECIFIC GRAVITY DETERMINATION

SAMPLE NO.

SAMPLE DEPTH (m)

SOIL DESCRIPTION

TRIAL NO. 1 2

I TEMPERATURE {O) 20 0

2 FLASK + WATER B 674,51 656.88
3 FLASK + WATER + SOIL g 704.93 689.51
4 CONTAINER NO. 1 2

5 DRY SOIL + CONTAINER g 301.8 203.76
6 WT, OF CONTAINER 2 253.55 152.78
7 DRY SOIL (5+6) £ 48.25 50.98
3 GT 0.9982 0.9982
9 G.5. (IX8)(2+7-3) 2.70 2.1

AVERAGE G.S. 2.74

HA.25



DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

civil

office: 73924101
civil shop:3269974

LIQUID AND PLASTIC LIMITS

PROJECT  LIQUID AND PLASTIC LIMITS LOCATION D40 % (a'uLﬁm‘fm?unzlﬁuuuﬂuﬁu%ﬂmﬁ:)
SOIL DESCRIPTION BORING NO. SAMPLE DEPTH o
TEST BY DATE SAMPLE NO. TEST NQO.
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 6
CAN NO. 1 2 3 4 5
WET SOIL + CAN N 255 375 34.95 19.45 291
DRY SOIL + CAN £ 21.58 26.89 2937 2537 24.83
WT. OF CAN N4 7.23 9.73 9.86 1081 9.64
WT. OF WATER g 3.92 4.36 5.58 4.08 4.27
WT. OF DRY S0IL LB 14.35 17.16 19.51 14.56 15.19
% WATER CONTENT 2732 28.32 28.60 28.02 28.11
AVERAGE 28.07
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 [3
NO. OF BLOWS N 55 40 a5 22 15
CAN NO. 1 2 3 4 5
WET SOIL + CAN B 3421 61.12 60.85 48.52 69
DRY SOIL + CAN £ 269 45.65 45.3 36.36 49.76
WT. OF CAN £ 9.43 9.73 10.06 9.96 9.83
WT. OF WATER .8 7.31 15.47 15.55 12.16 19.24
WT. OF DRY SQIL £ 17.47 35.92 31524 26.4 3993
% WATER CONTENT 41.84 4307 44.13 46.06 - 18.18
50 Liquid Limit Determination
v P 190 Method used (Check one)
E . \ [ Method A
2 R ::_ CJ Method B
B4 i Method A:From the Aow curve
§ : \ Method B:From equation
: \ REMARK:
I e
1
40 ! —
NO. OF BLOWS,N
Method A:From the flow curve. the liguid limit = 45.7 PLASTIC LIMIT 28.07
Method B:From equation, the liquid limit for no.__ determination = P.L 17.63

From equation, the liquid limit for no.___determination =

The liquid limit (average of the two determination} =

WNatural Water Content

FLOW INDEX

LIQUIDITY INDEX

HA.26




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING CONTACT:

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG  Svioffice 735241041

ivil shop:3269974 —
COMPACTION TEST

PROJECT COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST 8Y
LOCATION D40 % (Srfuinfumsimaunaurudunda) DATE,

TYPE OF COMPACTION

MOLD SIZE X6 MOLD VOLUME 905.08  f

DENSITY DETERMINATION:

TRIAL NO. 3 2 3 4 5 6
WT. OF SOIL + MOLD g 6034 6258 6386 6460 6316
WT. OF MOLD g 4460 4480 4480 4460 4460
WT, OF SOIL IN MOLD .g 1574 1708 1926 2000 1856
WET DENSITY e (T/m' 1.739 1.987 2.128 2.210 2,051
ORY DENSITY afom’(T/m) 1.603 1.788 1.873 1.907 1.711
WATER CONTENT:
WET SOIL + CONTAINER g 35.64 2527 29.67 24.71 30.46
DRT SOIL + CONTAINER .g 33.61 24.01 26.74 22.18 27.01
WT. OF CONTAINER g 11.80 13.90 8.10 8.80 13.10
WT, OF WATER g 2.03 1.26 2.93 253 3.45
WT, OF DRY SOIL .g 21.81 10.11 18.64 13.38 13.91
% WATER CONTENT 8.52 11.08 13.58 15,90 19.87
2.00

1.90 ﬁ S "K“ﬂ

o
(=1

~
o

DALY DENSIEY, Im?

4
o
(=]
LW

5 10 25

% WATI%E CONTENT

OPTIMUM MOISTURE CONTENT (O.M.C.} 15.50% MAXIMUM DRY DENSITY 1.9t T/m3
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice: 73924 10-1
civil shop:3269974

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS

PROJECT SIEVE ANALYSIS

LOCATION D40 % (a'mﬁuf;ﬁum:Lﬁﬂuuﬁuﬁué’qmﬁdl BORING NQ.

SOIL DESCRIPTION SAMPLE DEPTH

TEST NQ. SAMPLE NO,

TEST BY DATE

Specific Gravity of Soil, Gs 2.74 REMARK:

Tray No. 1

Weightof Tray g 794.81

Weight of Tray + Dy Soil g 1294.81

Weight of Dry Soil g 500

Sieves Standard

Steve No. | Sieve Qpening | Weight of Sieve Weight of Sieve { Weight of Soil | Cumulative Cumulative Percent
mm. g. Sai,g. Relained .g. Retained ,g. | Retained % Finer %

4 4.75 489.92 548.46 58.54 0 0 100
14 2 684.84 73524 504 504 10.08 8992
20 0.85 575.59 618.83 43.24 93.64 18.73 81.27
40 0.425 572.2 595,63 2343 117.07 2341 76.59
100 0.15 524.37 550.6 26.23 143.3 28.66 71.34
200 0.075 301.64 3148 12.96 156.26 31.25 68.75
pan 359.46 703.2 343.74 500 100.00 0.00
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EEACULTY OF ENGINEERING

DEPARTMENT OF CiVIL ENGINEERING

{ING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:
civiloffice: 73924 10-1
civil shop:1269974
fax: 7392409

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 g
Hydrometer Type 152H ﬂ"" " T
b o - —
Hydrometer No. 64574 L
Sedimentation Jar Diameter cm 5.64 " A
Sedimentation Jar Cross Section (A),cm’ 24.98 y
Initial Reading of Graduate(V1).em’ 800 ) dwl L
After Hydrometer Immersion Reading(V2) ,cny 859
Volume of Hydrometer (V,=V2-V1) cm’ 59
V/2A com 1.18 4
Hydrometer | Length From Tip | Hydrometer R Distance To Center of Bulb
Reading 10 Bydrometer Bulb Length for 151 H Curve A (First 2 min) | Curve B (After 2 min}
rfor 151H Reading (h) .cm R = 100C(r-1} H=H'=L+h/2 cm H=(L+h/2)-V, /24 cm
R far 152H {L+h) .cm for 152 HNo Chang  or = {L+h} - h/2 or = Curve A - V, /2A
0.00 26.29 16.62 0 17.98 16.80
10.00 24.47 16.62 10 16,16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 2094 16.62 a0 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 953 8.35
60.00 16.62 16.62 60 8.31 7.13
20
P [ | | T [ T [ |
[ | | ! 1 I I ]
5 1o | I~
£ B T 1
= N
E_D_ -—
R =] V= EOTH2A T
L. ol
O 1 =
o -
B - LT
ﬁ 2 | Y= 0T HTE 2 E
o T 1] —
7]
I = I
= | 2 —
g L] _{ __Hj i 1
= ] 1 )
8 - 1I L T L T I ‘!_
Q S 10 15 20 25 30 35
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:

civiloffice: 73924 10-1
civil shop:3269974

£ax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION D40 % (a‘uLﬁuﬁﬂium:tﬁwuauﬁuf:"mﬁq) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NO. SAMPLE NO.
TEST BY DATE
Gs OF SOIL 2.71 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER,g 267.94
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 219.58
% FINER THAN NO.200 100.00 WEIGHT OF DRY S0IL ,g 48.36
ELAPSED| FOR1STH { 152H { TEMP| R, %F H K D %
DATE TIME
TIME tymind v F1000(r R {C) {cm.) {mm.}
19 nw. 08 15.18 o] 0.00 - - - - - -
0.25 35.00 30 35.50 71.21 12,049 | 0.01199 | 0.08324 | 48.95381
0.5 33.00 30 33.50 68.58 112.373 | 0.01193 ] 0.05964 [47.14834
1 32.00 30 32.50 66.53 112535 10.0119910.04245145.74093
2 28.00 30 28.50 58.34 |13.183 | 0.01199] 0.03078 [40.11127
156.22 2 28.00 30 28.50 58.34 12.00 ] 0.01199 ] 0.02937 140.11127
15.27 5 21.50 30 22.00 45.04 13.06 | 0.01199] 0.01937 | 30.96309
15.37 10 20.00 30 20.50 41.97 13.30 | 0.01199] 0.01383]28.85197
15.67 20 16.00 30 16.50 33.78 13.95 | 0.01499| 0.01001[23.22232
16.37 40 15.00 30 15.50 31.73 14.11 | 0.01199 | 0.00712 |21.81490
1757 80 16.00 30 16.50 33.78 13.95 | 0.01199] 0.00501]23.22232
19.57 180 15.00 30 15.50 31.73 14.11 § 0.01189 { 0.00336 |21.81490
23.57 240 14.00 30 14.50 29.68 14.27 1 0.01189 | 0.00292 [20.40749
20 nw. 08 22.43| 1606 8.00 30 8.50 17.40 15.24 | 0.011891 0.00115 } 11.96301
21 Nw. 08 19.12] 2835 0.80 30 1.30 2.66 16.41 | 0.01199 | 0.00090 | 1.82964
22 nw. 08 1718 4161 Q.80 30 1.30 286 16.4% | 0.01199] 0.00075] 1.82964
23 nw. 08 20.15 5838 0.80 30 1.30 2.66 16.41 | 0.01199] 0.00063 | 1.82964
24 nw. 08 15.00 7023 0.70 30 1.20 2.46 16.43 | 0.01199| 0.00058 | 1.68890
29 nwi, 08 14.00 15663 0.70 30 1.20 2.46 16.43 | 0.01189 | 0.00039( 1.68890
=%F x F200
Meniscus Correction (C,) 050 | F200= Q688 15TH OR 152 H R
15 %F = ————x100
Temperature Correction (C,) b= x H G, —1W,
Disperison agent correction (C,,) Note: H read fram Calibration (. t 162H %F = R.a <100
Ws
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DEPARTMENT OF CWIL ENGINEERING conmacr.

civilotfice:7392410-1
FACULTY OF ENGINEERING civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.LT. Sand Silt Clay
classification [ Coarse | Medium] Fine Coarse [ Medium [ Fine ] Coarse | Medium | Fine
] Nk T T T '
? ?ST* i 1 jfg; —
~J. @LLTF i 1 80
It i 1 11 A
][#* +— T -—*ji{* 5
411 }— L 1 60 g
il }—_L-plﬁ jj gﬁ-{;_ﬁjj— 1 L 50 E
1] i i} 1R Sl —
4 —1IHTH N 1 R
BiR - ] T &
+_ | ] — % ]_l_ [_‘:ﬂFtE%fﬁﬂ_L 30
e -
|
| EE i R
1 T SN oy
1.0000 0.1000 OAAMETER (Orng)oo 00010 0.000M
A By Sieve Analysis
© By Hydrometer Analysis
Remark;

Dig=  0.0020
D30= 0.0180
De0=  0.0700

Cu =D60/D10= 3500

Cc = D20%/D10xD6E0) = &3t
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CONSOLIDATION TEST

SAMPLE OF D - 40%
LOCATION (FamniyasfReusmuiiands)
DATE 201272551
Beam Ratia - 10em R - 190 | Dry WT. of Soil = 43,22 | HTofSoil =  0.795
Celldameterem) =] 5 Area(emd) = 1963 | GS = 277 |
Load : 0.00 - 9.50 kg
|_sgrt tisve ) Disp (mim) | time {min)
0.00 0.150 0
0.50 0.240 0.25 0 5 10 15 20 25
1.00 0.245 1 0.10 + U Lﬁ S S R S S U Y T—L L
141 0.250 2 E [ ‘ Al
100 0260 4 £ 015 —
2.83 0.275 8 - ] square =86,50 mip'2 o
387 0310 16 o 0.20 b\
5.48 0.350 39 5 0.25 -
775 0380 60 S \
10.95 0,300 120 = 030 S —
15.49 DALY 240 2 035 " ) e
21,91 0.420 480 - 6 N— [ o0.5a =_ 0.9
0.40 \\
0.50 ]
Square roct Time (min}
Laad 1 0.50 - L0 kg
sqrt time | Diap inm) | time (min)
0.00 0.500 9 0 5 10 15 20 25
050 05I0 025 — 1 L 7:? L L S U P I S N [ S N E—
1.00 0.520 1 —. 045+ { S ! i
1.41 0.530 2 E 0.50
2.00 0,545 4 £ 0 - N
YT 0550 B = quare root ty = 7.20 min'?
187 0.560 16 g 055 N N :
548 0.5%0 30 g
1.75 0.600 60 m© 060 +-- N
10.95 0,610 120 g g — -\_::..‘Eiﬂ.zn———
1549 0.620 240 [=} - | o
3191 0.620 480 0.65 ’ \\
0.70 + e ~- : * .
07 I S N B
Square root Time (min)
Load : LO0-2.00 kg
sqri time | Disp {(mm} | time (min)
0.00 0.705 [ 0 5 10 15 20 25
.30 0.720 0.25 e AR . : N
100 0.740 1 . 080 o 4
141 0.15 2 E
200 0.760 4 £ 070 - - = A
YT 0.805 P = square roof ty, = 7.8 min
387 0835 16 g 0.80 e
548 0.905 30 o ]
7.75 0.935 60 3 09 A ™ j ] —
10.95 1.965 120 g lz
15.49 0.965 240 & - -
2191 1.020 480 1.00 e R } B — _W
1.10 4+ - - ' E— : !
1.20 —_ —J
|_ Square root Time {min)
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CONSOLIDATION TEST

SAMPLE OF D - 40%
LOCATION (B uRsRrmmut Sawaa)
DATE 207272551
Beam Ratlo = 10:01 |R = 10 | Dry WT. of Soil = 4322 HT ofSoil = 0.795
Cell damwtec(em) =] 5 Area em2) = 1963 | as = .77
Load :2.00-4.00 kg
sqrt time | Disp (mm) | time (min)
0.0 1.05% [ 0 5 10 15 20 25
0.50 1.08¢ 0.25 . ) RS . e
o it : = 1_00 J4— SO R IR z,,“ P SR T 4 A ;_||
141 1118 2 EE; I
2,00 1.140 4 £ 110 4 B S S N D
283 1204 8 b square root ty = 8.90min'?
187 1.283 16 °E" 1.20 — -
548 1.358 30 4 H
7.75 1.433 60 _g 1.30 - N B _ ——
13.95% §.443 120 b 015a=0.9 !
15,49 1.448 240 (=) : — - i
—— g — P = | | — ]
2191 1530 480 1.40 A k 1 \ | [
1-50 I C— -—7.-—77 %\—'ﬁ - ]
H r
\ | |
1_60 l — _J —
Square root Time {min)
Load :4.00-8.00kg
sqrt time_| Disp {mm} | time {min}
0,00 1.533 [ 0 5 10 15 20 25
150 1566 0.5 . - S S
1.0 1.610 1 — 150 iy ) ‘ ﬂ
141 1.640 2 E 1.60 : - - — - —
200 1.6% 4 —~— 1.70 - - _
243 1.751 8 c re roof ty, = 9.00min
TR7 1.860 16 g 1.80 B ] _')'—Tﬁ_' ”””
5.48 1.968 10 @ 1.90 —
7.75 2100 60 2 500 N I
5 R
10,95 2180 120 a
1549 2209 240 a 210 — 1_’ S
21,91 2.219 480 2.20 —
2.30 —{»—-')—Jr————
240 - ] ﬂ‘—-**—-I#—- —
2560 '\« b I T N
Square raot Time {min}
Load :8.00-16.00 kg
sqet iime § Disp (ram) | time (min}
a0 2.223 0 15 20 25
0.50 2271 025 A
1.00 2217 i — !
141 2212 2 EEE
200 2277 4 = Y
283 2412 2 = ty = 9.20mint?
387 2562 16 E N -
5,48 2711 30 [T J
175 2864 60 L] — —
10.95 2968 126 3
15.49 2.9%3 240 a = ——
21.91 1,056 480 | |
et
T J
Square rogt Time {min}
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DIRECT SHEAR TEST

Project SampleNo. D - 40% Location (B1udmbdumzifeurmsiuiamis  Date: 20/2/255]
Borng No. depth = test no. 1 2 3
Soil Description Container No, Cl C2 C3
Diameter of Sample 6.36 cm wet soil+cont W1 51.20 51.20 51.20
Height of Sample 2.00 om dry soil+cont W2 45.83 45.83 4583
Area of Sample 3017 sqr.om. water , W3=WI-W2 5.37, 537 537
Volume 6235 oG, Container ,WC 18.19 18.19 18.19
Wet Unit Weight 0353 gice Dry soil , WS=W2-WC 27.64 27.64 27.64
Dry Unit Weight 0.44 g/ce water content =100*W3/WS 19.43 1943 19.43
Proving Riug No. Applicd Mommal Load kg 2 5 8
Horizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm, (x0.002mm) (x0.1739mm)
L 2 3 1 2 3 1 2 3 2 3
0 0 0 Q 0 Q 0 [i] i] 200 0.00
1 2 2 7 2 14 4 1 byl 2 0 Q12
32 22 82 13 13 17 byl 31 S Q.13 017 g3
43 30 16 24 22 33 §0 94 2.29 033 0.3
54 40 100 18 29 23 11 3 0.39 [i%] 0.76
|68 30 11 20 32 2 84 1 39 24 0.6: [
& V) 22 33 25 98 4 1 0,54 0.7 120
8 18 13 23 36 23 111 [ 242 0, 0.89 134
142 9 h] 24 4 L3 121 102 283 9.6 [Te) =8
2 104 44 23 38 24 124 137 295 0.69 L03 $5
37 120 ] 23 22 44 97 338 0.79 109 86
31 135 193 23 2 kX 208 362 9 15 2.00
64 150 210 22 3 ] 62 212 345 0.89 17 1.90
12 166 22 21 3 2 221 413 0.9 23 228
132 182 242 1 i 3 18 234 437 Q.99 . 241
208 200 A58 20 2 24 25 ool EL] HMF x| b=
22 214 274 B 2 25 b 250 477 1 1338 263
237 231 231 9 3 26 207 2358 49 1 L42 275
3 17 43 26 207 266 44 1.14 147 247
267 264 324 18 43 26 207 264 S0 1.14 146 217
282 2l 338 6 43 26 207 219 434 24 2.68
357 252 334 6 ry) 26 207 284 504 57 278
312 313 373 6 43 17 207 276 507 4 52 2.R0
330 350 17 207 302 490 1 57 Wi
348 408 FE 16 3 573 70 288
3635 25 3 5 32 527 L2 291
383 443 3 4 306 337 1.69 296
441 9 543 3.00
432 18 361 3.10
431 12 515 318
12 590 326
12 600 33l
12 §02 332
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150
2,00 —r/
]
-:\ 250 /\ /\/
ac — \ad
g //r-
W o2m
E g
g 150 __?_.E—“'ﬂ-fa
[} !/?—Q'
g o o
100 1
o Jgiff’fﬁ
om &'
a 10CG 200 300 400 500
RORIZONTAL DEFORMATICN (x0.01am)
SAMPLE NO.1___ NORMAL LOAD = 2 kg NORMAL STRESS = 128 ks
SAMPLENO.2  NORMALLOAD = 5__kp NORMAL STRESS = 2.57 s,
SAMPLE NO.} _ NORMAL LOAD = 8 kg NORMAL STEESS = 513 ksc,
ale
WW&W
©
¥ fff'/
% ues { T i
£
E ° \_,-n_
:i'-:- o m
=
= o
t
= o
0 1 2 3 4 5
RORIZONTAL DRFORMATION {mm})
Mohr's Diagram from Direct Shear Test
4.00
A 20 Wd
i
§ 200
5 100
//
0.00
0.00 1.00 2.00 3.00 4.00
NORMAL STRESS jime
TEST NO. WATER CONTENT (%) Normal Strestcsc Normal kg Max_ Shearing Sircasksc
9.43 Q.96 L G
; 543 1.92 s 9
3 9.43 385 g 332
P - 38° ¢ = 025 ksc
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DEPARTMENT OF CIVIL ENGINEERING covacr

civitoffice: 73924 10-1
FACULTY OF ENGINEERING civil shop:3269974
fax: 7392400
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION D60 % (Jamdsnauiuersdunzifiou)
TEST BY DATE BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER TEMPERATURE
(g © 676
1 672.45 35
675 b
o &
2 673.49 30 > \ \0
3 674.64 25 E 674 M~
:g \\
4 674.88 20 ;
7 673
5 S \
o
(TN
6 o 672
REMARK:
671
20 25 30 a5 40
TEMPERATURE (C)

SPECIFIC GRAVITY DETERMINATION

SAMPLE NO,

SAMPLE DEPTH (m}

SOIL DESCRIPTION

TRIAL NQ. t 2

| TEMPERATURE AC) 20 20

2 FLASK + WATER £ 656.58 666.88
3 FLASK + WATER + SOIL .g 688.09 698.08
4 CONTAINER NO, i 2

5 DRY SOIL + CONTAINER g 298.32 414.05
6 WT. OF CONTAINER £ 248.64 364.78
7 DRY SOIL (5)-(6) £ 49.68 49.27
8 GT 0.9982 0.9982
9 G.8. (7X8Y(2+7-3) 2.73 .72
AVERAGE G.S. 2,73

tA.37



DEPARTMENT OF CIVIL ENGINEERING conacr

FACULTY OF ENGINEERING office: 73924 10-1

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG o

LIQUID AND PLASTIC LIMITS

PROJECT  LIQUID AND PLASTIC LIMITS LOCATION D60% (Sradnidmsdaynmud fanda)
SOIL DESCRIPTION BORINGNO. =~~~ SAMPLE DEPTH
TESTBY DATE SAMPLE NO. TEST NO.
PLASTIC LIMIT TEST;
TRIAL NO., 1 2 3 4 5 6
CAN NO. 1 2 3 4 5
WET SOIL + CAN £ 5582 52.91 3291 54,28 37.81
DRY SOIL + CAN Y 52.4 49.89 30.56 50.96 34.76
WT. OF CAN 2 35.06 34.23 17.95 3283 18.08
WT.OF WATER 8 142 3.02 235 3132 3.05
WT. OF DRY SOIL B 17.34 15.66 12.61 i8.13 16.68
% WATER CONTENT 19.72 19.28 16.64 1831 18.29
AVERAGE 18.85
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 55 42 31 26 10
CAN NO. i 2 3 4 5
WET SOIL + CAN £ 52.2 46.5 43,17 55.78 5574
DRY SOIL + CAN & 42.25 3812 35.27 44 43.33
WT. OF CAN £ 18.45 18.69 [7.44 17.93 £7.65
WT. OF WATER £ 9.95 8.38 7.9 11.78 12.41
WT. OF DRY SOIL £ 2318 19.43 17.83 26.07 25.68
% WATER CONTENT 41.81 43.13 44.31 4519 48.33
% Liquid Lim#t Determination
, 10 140 Method used (Check one)
é'. ] Method A
E 1 Method B
E P pEE————— e Method A:From the flow curve
; i \w Method B:From equation
i \ REMARK:
:
40 !
NO. OF BLOWS,N ‘
Methad A:From the flow curve. the liguid limit = 44.9 PLASTIC LIMIT - 18.85
Method B:From equation, the liquid limit for no.__ determination = P.L = 26.05
From equation, the liquid limit for no.__ determination = Natural Water Content =
The liquid limit {average of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =

H1.38



DEPARTMENT OF CIVIL ENGINEERING conTaer.

civiloffice: 7392410-1

civil shop:3269974
FACULTY OF ENGINEERING fax: 7392409

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

COMPACTION TEST

PROJECT  LIQUID AND PLASTIC LIMITS BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION DB0% (il fumsAsunanfiuiang SAMPLE DEPTH DATE
TYPE OF COMPACTICON
MOLD SIZE 4 xg" l MOLD VOLUME 90808 3
DENSITY DETERMINATION:
TRIAL NO. ) 1 2 3 4 5 6
WT. OF SQIL + MOLD ,g 6034 6289 6465 6387 6371
WT. OF MOLD g 4460 4460 4460 4460 4480
WT, OF SOIL IN MOLD g 1574 1829 2005 1927 1911
WET DENSITY  a/em (T/m') 1.736 2.021 2215 2.129 2.111
DRY DENSITY __giem (T/m) 1611 1826 1937 1791 1.751
WATER CONTENT:
WET SOIL + CONTAINER ,g 21.64 29.27 2437 26.52 27.85
DRT SOIL + CONTAINER ,g 20.86 2763 22.03 23.18 24.81
WT. OF CONTAINER g 11.80 13.50 8.10 8.80 13.10
WT. OF WATER g 0.78 1.64 2.34 3.34 3.04
WT. OF DRY SOIL ,g 9.06 13.73 13.93 14.38 11.71
9% WATER CONTENT 7.93 1067 14.38 18.85 20.61
2.00
/[ﬁ"\
1.90 // \
N
A
/| \
;4 \
B 180 )| ™
= 4
z /
2 / A
il
& 1
& 170 1
. /
1.60 g
1.50
s 1a % WATEASCONTENT 2 25
OPTIMUM MCISTURE CONTENT (O.M.C.) 14.38%  |MAXIMUM DRY DENSITY 1.4 T/m3
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice: 7392410~
1

civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG fax: 7302409
SIEVE ANALYSIS

PROJECT  SIEVE ANALYSIS OWNER

LOCATION  D60% (graiLinfumsiiusaniniamas) BORING NO.

SOIL DESCRIFTION SAMPLE DEPTH

TEST NO. SAMPLE NO.

TEST BY DATE

Specific Gravity of Soil,Gs 273 REMARK:

Tray No. 1

Weight of Tray g 794.57

Weight of Tray + Dry Soil g 1294 57

Weight of Dry Sail ,g 500

Sieves Standard

Sieve No. | Sieve Opening | Weight of Sieve | Weigh! of Sieve +|Weight of Soil| Cumulative | Cumulative Percent
mm. a. Soit .g. Retained ,g. | Retained ,g. § Retained % | Finer %

4 4,75 489.92 553.6 63.68 0 0 100
10 2 684.84 729.43 44.59 44.59 8.92 91.08
20 0.85 575.59 613.97 38.38 82.97 16.59 83.41
40 0.425 572.2 592.31 201 102.08 20.62 79.38
100 0.15 524.37 54399 25.62 128.7 25.74 74.26
200 0.07% 301.64 519.77 218.13 346.83 69.37 30.63
pan 359.46 512.63 153.17 500 100.00 0.00

HA.40




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

GONTACT:
civiloffice:7392410-1
cuvil shop:J260974

fax: 7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS (CALIBRATE)
Calibrated By 14
Date: 28/6/2007 = :
Hydrometer Type 152H ;&T" ] T T
b by R . —
Hydrometer No. 64574 _1 L | L_1
Sedimentation Jar Diameter ,cm 5.64 ) "
Sedimentation Jar Cross Section {A),cm’ 2498
Initial Reading of Graduate{v1),cm’ 800
L] a
After Hydrometer Immersion Reading(V2) , 859
Volume of Hydrometer (V,=V2-V1) cm’ 59
V,/2A cm 1.18 )—.—L
Hydromater | Length From Tip| Hydrometer R Gistance To Center of Bulb
Reading to Hydrometer | Bulb Length for 151 H Curve A (First 2 miny | Curve B (After 2 min)
7 for 151H Reading (n) ,cm R = 1000{r-1} H=H'=L+h/2 cm H=(L+h/2)-V /2A cm
Rfor 152H {L+h) ,cm for 152 H Ng Chang or = {L+h) - h/2 or = Curve A - V,/2A
0.00 26.25 16.62 0 17.98 16.80
10.00 24.47 16.62 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20
T T I T
5 - I -
—~ 18
-
m I ]
5 16 4 = 1 = G.Ll +17
m
Lf_)L —1 = ——
z 14 1= e
A Py [~
E =02 H- 2 —
w12
o —
P
w 10 311 4
o
e g I S :FI - 17 A i_:i L
a
0 5 10 15 r 20 25 30 35
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DEPARTMENT OF CIVIL ENGINEERING ~ comer
civilotice: 73924 10-1
FACULTY OF ENGINEERING civil shop:3266974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG eI
HYDROMETER ANALYSIS
PROJECT HYDROMETER AMALYSIS OWNER
PROJECT  LIQUID AND PLASTIC LIMITS BORING NQO.
SOIL DESCRIPTICN SAMPLE DEPTH
TEST NO. 1 SAMPLE NO.
TEST BY DATE
s OF SOIL 273 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER,g 215.51
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 166.65
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL g 48.86
ELAPSED{ FOR151H 152H | TEMP R, %F H K o] %F'
DATE TIME
TIME tmin] r  F1000(r- R {C) {em.) (mm.)
19 v, 08 15.31 0 0.00 - - - - -
0.25 36.00 30 36.50 7246 {11.887 [0.01182] 0.08150{22.19515
05 33.00 30 3350 | 67.88 [12.373 |0.01182] 0.05880 [20.79091
1 32.00 30 3250 | 65.85 |12.535 |0.011682| 0.04185 {20.17029
2 28.00 30 28.50 | 57.75 |13.183 ]0.01182) 0.03035[17.68779
15.35 2 21.50 30 2200 1 4458 § 13.06 ]0.01182) 0.03020§13.65373
15.40 5 18.00 30 18.50 | 37.48 13.62 {0.01182| 0.01951]11.48155
15.50 10 15.00 30 1550 1 31.41 14.11 10.01182] 0.01404 [ 9.61968
16.10 20 12.00 30 12.50 | 25.33 14,60 10.01182) 0.01010| 7.75780
16.50 40 11.50 30 12.00 | 24.31 14.68 10.01182] 0.00716 | 7.44749
18.10 80 10.00 30 10.50 21.28 1492 10.01162] 0.00510] 6.51655
20.10 180 §.00 30 8.50 17.22 15.24 [0.01182) 0.00344 ] 527531
24.10] 240 7.00 30 7.50 15.20 1 15.41 |0.01182] 0.00299[ 4.65468
20 Nn. 08 2243] 1593 1.50 30 2.00 4.05 16.30 {0.01182] 0.00117| 1.24125
21 NK. 0B 19.12] 2822 1.00 30 1.50 3.04 16.38 [0.01182] 0.00089 | 0.93094
22 M. 08 17.18] 4148 0.80 30 1.30 263 16.41 [0.01182]0.00074 | 0.80681
23 7. 08 2015 5825 0.80 30 1.30 263 16.41 10.01182] 0.00062 [ 0.80681
24 nvi. 08 15.00 7010 0.70 30 1.20 243 16.43 10.01182]| 0.00057 | 0.74475
29 Nn. 08 14.00 1565 0.70 30 1.20 243 16.43 10.01182]0.00028] 0.74475
= %F x F200
Meniscus Correclion (C_) 0.50 | F200= 0.306 151H OR 152 H R
15H %F =—"——x100
Ternperature Correction (C,) b= K \/E G, —1W,
Disperison agent correction (C, ) Note: H read from Calibratior vt 152H 9F = R.a 100

HAL42




DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
civiloffice: 73924 10-1
FACULTY OF ENGINEERING civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

[ MLT. Sand Silt Clay

classificatio] Coarse | Medium [ Fine | Coarse | Medium | Fine | Coarse | Medium |  Fine

1] J L [

70

-ﬂ"‘

60

50

30

M 20

1.0000 0.1000 0.0010 0.0001

0.0100
By Sieve Analysis DIAMETER {mm)

1By Hydrometer Analysis
{

Remark:
D10= 0.01500
D30= 0.07500
D60= 0.12000

Cu = D60/D10 = 8.00

Cc = D30%(D10xD60) = 3.13

tA.43




CONSOLIDATION TEST

SAMPLE OF D -60%
LOCATION ramnnduazRounoufiuiani
DATE 20/272551
Beam Ratio = 10:01 R - 10 | Dry WT. of Soil = 4 | HTofs0il = 0800
Cell diameter (cm) = | 5,001 Ares (cm2) = 1964 [ Gs = 275 |
Load :0.00 - 0.50 kg
sqrt ime_| Disp (mm} | time {min)
0.00 0.135 0
0.50 0.21) 025 0 5 10 15 20 25
1.00 0.267 1 __ 010 . J'-ki'-‘iin S " 4—'
141 0279 2 E 015 1 L
2.00 0304 3 E 15 e B
2.83 0321 8 - \ |t = 6.90 mint2 o
387 0.362 16 s 0.20 A ) juare root $ |
548 0.409 » E 025 . .
E .
7.75 0.444 60 o]
1095 0.467 120 = 030 -\ ~ —
15.4% 0.479 240 )
2191 0482 a8 a 03 N
0.40 NSl 0.15a=09 |
I N, v
0.45 T \v.
0.50 - —
Square root Time (min)
Load : 0.50 - L kg
sqrt time | Disp (mm) | time (min)
0.00 0.493 [ 10 15 20 25
050 0.503 025
1.00 0.513 i = 0.48 ! e
141 0.522 2
2.00 0.531 4 E 050 T he
: - by square rool ty, = 5.6 min'?2
253 0542 8 € 052 3
3.87 0.568 16 g : ]
548 0579 0 € 054 _
7.75 0.591 0 a o
10.95 0.601 120 o .
15.49 0.606 240 & 0.56 %
2191 0611 480 058 1— N ]
0.60 \ . 0.15a=0.90 _
— R 1 .
DI S N
062 - :
Square root Time {min})
Load : 1,00 - 2.00 kg
3gritime | Disp (mm) | time (min}
0.00 0.611 0 0 5 10 15 20 25
0.50 0.624 025 L. 78 e .
100 0.641 1 . 060 [y ' 1
140 0.655 2 E
2.00 0.685 4 E o065 — s v — |
YT] 697 T = square root |ty = 7.5 min¥?
387 0.241 16 “E-' 0.70 1 - - |
5.48 0.784 30 o
7.5 0819 50 =
1095 0.836 120 o 0.75 ] n )
15.49 0.862 240 o 0.15a =0.90
180 0.866 180 0.80 i —t —
085 —_ — —
0.90 L | N B
Square root Time {min})

H1.44




CONSOLIDATION TEST

SAMPLE OF D - 60%
LOCATION (Brafuisunsrunmsfuiuni
DATE W02554
Beam Ratle = 10:0t | - 10| Dry WT. of Soil - 4322 [HTofSoil =  0.800
CeHi diameter {¢m) =l 5.001 Area{em2) = 19.64 ] GS = 2.75
Load : 2.00-4.00 kg
sqrt time | Disp (mm) | time {min})
0.00 Q.£8) % ] 5 10 15 20 25
0.50 0.91% 0.25 ) .18, B
00 P N E 0_80 )L_a_‘_._rk 1 — jl <l AI_A_.._r,J_L 1L
1.41 0.954 2
£ 090 i -
200 0.969 4 = J square root ty = 11.8 min'?
2.83 1.026 8 £ 1.00 - i )
187 1.026 16 g ' T
S48 1,086 3 8 1.10 8153 =0.9
775 1146 60 8 6
1195 1.234 120 a
15.49 1.250 240 é’ 1.20
91 1.257 436 1.30 - ] :
1.40 w———ﬁ?——
1.50 — - : =
Square root Time (min)
Load : 4.06-8.00kg
sqrt time_| Disp (mm) | time (min)
290 1.256 o 15 20 25
0.50 1282 0.25 e _
1.00 1318 1 T 1.20 - ' [
1.41 1.343 2
2.00 1.384 4 E 1.30 square root (¢, = 8.8 min
2.83 1434 8 E [ty = 77.44mil o
3.87 1.526 16 g 1.40 *
5.48 1.632 3D [T 1.50 . . .
715 174 60 & !
10.95 1.794 120 3 1.60
15.49 1832 240 a
2191 1839 480 1.70
1.80 -
1.90 -
Square reot Time {min)
Load :8.00-16.00 kg
sqrt time | Disp (mm} | time (min}
0.00 1.840 0 0 5 10 15 20
0.50 1.579 0.25 N .91 , . L
1.00 1.895 1 — 180 {—- Fl" J IL
T41 1932 2 E 1.90 B E— R
100 1987 4 = | _ — [
281 2073 5 E 2.00 square root ty = 9.1 min'”
3.87 2.133 16 g 210 - \ \ ’ [
5 48 2272 30 a 220 +— - :
175 2397 60 & 2.30 de—a- 01%a=098; = ;
10.95 2487 120 a oY L
15.49 1326 240 8 240 —
2191 2555 480 250 +—-——— O -
2.60 W - B e
2.70 - N S .
ago L 1 R
Square root Time (min)

H1.45
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DIRECT SHEAR TEST

Project SampleNo. D -60% Location (61uAwiiNumzAeUsmuAuTamas  Date : 2002/255]
Boring No. depth =~ test no. i 2 3
Soil Description Container No. Cl C2 C3
Diameter of Sample 6.30 cm wet oil+cont ,W1 5822 58.22 58.22
Height of Sample 2,00 cm dry soil+cont \W2 e 51.97 5197
Arca of Sample 3147 sqr.cm. watet \W3=WI-W1 6.23 6.25 6.25
Volume 62.35 ce. Container ,WC 9.64 9.64 9.64
Wet Unit Weight 0.78 glee Dry soil WS=W2-WC 4233 42.33 4233
Dry Unit Weight 0.68 glce water content =100*W3/WS 14.76 14.76 14.76
Proviag Ring No. Applicd Normal Load kg 2 s g
Horizontal Normal Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm) (x0.1739mm)
i 2 3 I 2 3 L 2 3 1 2 3
0 0 1] 0 Q Q 1] 1] 1] 000 Q.00 2.00
1 14 1 W] 4 ] V] 31 D.0] 0.00 032
1 1 16 i3 2 7 il 4 136 0.06 002 VAR
3 2 28 16 2 22 36 15 194 020 0.08 o7
49 36 49 18 2 23 47 37 210 0.26 0.20 16
10 48 [ 20 S 24 53 B2 222 029 0.45 22
B8 5] 93 22 L] 23 [ 14 233 037 0.63 29
108 86 117 23 9 2 78 24 23 0.4 0.69 30
i’ 33 4 J 23 92 3] 76 U3 [N/ 32
47 34 51 23 i 24 02 28 303 0.5 0.70 68
36 54 67 k 3 22 13 43 335 0,63 079 BS
75 171 85 23 4 25 19 70 361 0,66 0.94 99
196 188 203 2 [ 23 27 190 384 0.70 05 212
215 207 222 2 [ 24 37 213 405 076 17 224
235 224 239 2 4 23 45 33 426 0.80 29 235
252 241 258 2% 21 148 255 2 i3] L A
279 260 276 F 3 25 152 212 459 0.84 J.50 233
301 280 296 9 26 58 284 ¥ Q.86 157 2.39
331 302 7 § 26 59 293 78 0.88 162 2.64
a57 324 430 8 [ 26 39 259 81 0.88 1.65 2.66
380 348 452 [ [ 26 60 304 83 Q.88 68 2.67
0l 370 478 6 5 26 61 308 482 OR9 70 2.66
23 392 486 [ [ 17 166 308 48] 0.91 70 2.67
405 3 4 7 168 308 48 0.93 70 267
416 2 [ 308 4 70 267
428 321 [ 2 308 10 257
440 330 I 308 E 10 267
338 483 2.87
247 483 267
339 2 483 2.67
3 433 167
12 4383 2.67
12 483 257

R4 Y



300

260 —
y
4
K 200 ]
E e
o | gf—a—se-S-Ea
AL P L]
100 KJ z/?‘g
N | ot o
050 { Pl g JW L
."‘VPV
o0 4
0 100 200 300 400 500 500
HORI[ZONTAL DEFORMATION (x0.01mm)
SAMFLENO1 _ NORMAL LOAD = 2k NORMAL STRI 1.28 s
SAMPLE NO.2 N LOAD = 5 kg NORMAL STRI 257 3
SAMFPLE NO.3 NORMATL LOAD = 8 kg NORMAL STRI 5.13 3
010
¥
_-E 0.0 )
i oo L
B
=
0.00
0 1 2 3 4 5 6
HORIZONTAL DEFORMATION (mm)
Mohr's Hagram from Direct Shear Test
4,00 ‘l
-
= 300 /,/
E 200 -
g 100
P
0.00
0.00 1.00 200 3.00 400
NORMAL STRESS ke
IEST NO WATER CONTENT i%) Moyl Steess ko Mormal Max Shetqog sm,ksc ]
1 4.76 0.96 2 93
2 4.76 1.92 5 0
3 4.76 385 g 2.67
¢ - n° c = 04 kx
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DEPARTMENT OF CIVIL ENGINEERING contacr

FACULTY OF ENGINEERING

civiloffice 7392410-1
civil shop:3269974

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SPECIFIC GRAVITY TEST
PRQJECT SPECIFIC GRAVITY TEST LOCATION D80 % (Tandmeudus wiuasfiou)
TESTBY DATE BORING NO. B
PYCNOMETER CALIBRATION
NO. FLASK + WATER TEMPERATURE
g (C) 676
1 67245 15
675
2 673.49 10 = ‘\ .
[v ~
3 674.64 25 E 674 ™~ N
<=
¥
4 674.88 20 % -
5 o \
[T
W
6 O 672 |
REMARK:
671
- 20 25 30 35 40
B TEMPERATURE (GC)
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.

SAMPLE DEPTH (m)

SOIL DESCRIPTION

TRIAL NO. 1 2

1 TEMPERATURE i) 20 20

1 FLASK + WATER £ 674.51 656.88
3 FLASK + WATER + SOIL g 705.63 687.51
4 CONTAINER NO. 3 2

5 DRY SOIL + CONTAINER g 321,07 178.65
6 WT.OF CONTAINER N4 272.32 1303
7 DRY SOIL (5)-(6) 2 48,75 48.35
8 GT 0.9982 0.9982
9 G.S. (7XB)/(2+7-3) 2.76 2.7
AVERAGE G.8. 2.1

HA.49




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING cowracr:

civil
coffice; 7392410

KING MONGEUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT  LIQUID AND PLASTIC LIMITS

SOIL DESCRIPTION

£
LOCATION DR0% (81Ul iduns@aunamfuiundn

The fiquid [imit {average of the two determination) =

From equation, the liquid limit for no.__ determination =

BORING NO. SAMPLE DEPTH
TEST BY DATE SAMPLE NO, TEST NO.
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3 4 5 6
CANNO. 1 2 3 4 5
WET SOIL + CAN g 42.2 2744 34.75 51.83 31.7
DRY SOIL + CAN B 38.36 2571 3239 49,76 29,77
WT. OF CAN 2 176 1497 18.22 35.44 18.1
WT. OF WATER E 3.54 .73 236 207 1.93
WT.OF DRY SOIL £ 20.76 10.74 14.17 14.32 il.67
% WATER CONTENT 18.50 16.11 16.65 14,46 16.54
AVERAGE 16.45
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NQO. OF BLOWS N 48 40 32 18 16
CAN NO. t 2 3 4 5
WET SOIL + CAN 2 47.04 43.71 47.4 49,32 35.25
DRY SOIL + CAN & 38,38 3582 3R.29 19,66 29.45
WT. OF CAN K4 17.58 17.68 17.73 19.35 17.39
WT. OF WATER £ 8.66 7.89 9,11 9.66 58
WT. OF DRY SOIL N4 20.8 18.14 20.56 20.31 12.06
% WATER CONTENT 41.63 43.50 44.31 47.56 48.09
50 1 g Liquid Limit Determination
LY o Method used (Check one)

- .\ [J Method A

Hé' e L [J Method B

@ 45 1 — Method A:From the flaw curve

§ : Method B:From equation

* : REMARK:

: ¢ e
© ! o o
NO. OF BLOWS N

Method A:From the llow curve. the liauid limit = 45.8 PLASTIC LIMIT - 16.45
Method B:Fram equaticn, the liguid limit for no.___determination = P.I = 2935

Natural Water Content =

FLOW INDEX =

LIQUIDITY INDEX =

HA.50




DEPARTMENT OF CIVIL ENGINEERING contact

civilaffica: 73924 10-1
civil shop:3269974
FACULTY OF ENGINEERING (ax7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
COMPACTION TEST
PROJECT  LIQUID AND PLASTIC LIMITS BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION DBO% (a’wLﬁuﬁﬁum:Lﬁuuuauﬁumwﬁq) SAMPLE DEPTH DATE
TYPE OF COMPACTION
MOLD SiZE 4"x 6" | MOLD VOLUME j 90508
DENSITY DETERMINATION:
TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD g 6027 6173 6472 6253 6186
WT. OF MOLD .g 4480 4460 4460 4460 4460
WT. OF SCIL IN MOLD g 1567 1713 2012 1793 1726
T DENSITY jern T 1.731 1,893 2.223 1.981 1.907
DRY DENSITY AT 1.608 1.735 1.961 1.679 1.590
WATER CONTENT:
WET SOIL + CONTAINER g 3167 25.67 2964 28.34 24.18
DRT SOIL + CONTAINER ,g 30.15 24 .60 26.76 24.82 2197
WT. OF CONTAINER ,g 11.80 $3.90 8.10 8.80 13.10
WT, OF WATER g 152 1.07 2.88 3.52 2.21
WT. OF DRY SOIL g 18.35 107 18.66 16.02 8.87
% WATER CONTENT 7.65 9.09 13.37 18.01 19.95
2.00 _’
190 {4 ll
: / J\ ’
Too180 4 -
E \
[ir]
-~
w
%
o 170 4 | 47g_ﬁ4
160 _q)J’__l
1,50 ¢ ¢ T

1
% WATERSCONTENT

20

25

OPTIMUM MOISTURE CONTENT (O.M.C.)

13.37%

MAXIMUM DRY DENSITY

1.96 T/m3

HA.51




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

civiloffice: 7392410

1

civil shop:3269974

SIEVE ANALYSIS

PROJECT  SIEVE ANALYSIS

LCCATION  DB80% (B :Autndun=Anud uiLAInRL

SOIL DESCRIPTION

OWNER

BORING NO.

SAMPLE DEPTH

TEST NO. _ SAMPLE NC.
TEST BY DATE

Specific Gravity of S0il,Gs 2.74 REMARK:
Tray No. 1

Weightof Tray g 72481

Weight of Tray + Dry Soil g 1224 81

Weight of Dry Soil g 500

Sieves Standard

Sieve No. | Sieve Opening | Weight of Sieve {Weight of Sieve +]Weight of Soil] Curnulative | Cumulative Percent
mm a. Soail ,g. Retained .g. | Retained ,g. | Retained ,% | Finer %
4 4.75 489.92 560.95 71.03 0 0 100
10 2 584.84 725.89 41.05 41,05 8.21 61.79
20 0.85 575.69 607.69 32.1 7315 14.63 85.37
40 0.425 6722 5G0.B4 18.64 91.79 18.36 81.64
100 0158 52437 554.05 29.68 129.47 24.29 75.71
200 0.075 301.64 320.66 18.02 140.49 2810 7190
pan 359.46 718.97 359.51 500 100.00 0.00

HAL52




DEPARTMENT OF CIVIL ENGINEERING

% IFACULTY OF ENGINEERING

CONTACT:
civiloffice: 73824101
civil shop:3269974

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
HYDROMETER ANALYSIS (CALIBRATE)
Calibrated By 14
A ;
Date: 28/6/2007 i
Hydrometer Type 152H '3l T
b b } - - - -
Hydrometer No. 64574 L
. . . Ly
Sedimentation Jar Diameter cm 5.64 " "
Sedimentation Jar Cross Section (A).cm’ 24.98 § g
Initial Reading of Graduate(V1).cm’ 800 i +
a a r- e B B
After Hydrometer Immersion Reading(Vv2) , 859 o
Volume of Hydrometer (V,=V2-V1) cm’ 59
Vi/2A cm 1.18 At y SN
Hydrometer | Length From Tip| Hydrometer R Distance To Center of Bulb
Reading to Hydrometer | Bulb Length far 151 H Curve A (First 2 min) § Curve B (After 2 min}
rfor 151H Reading {n} cm R = 1000(r-1) H=H'=L+h/2 .cm H=(L+h/2)-V,/2A .cm
R for 152H {L+h} cm for 152 H No Chan or = {L+h) - h/2 or = Curve A - V, /2
0.00 26.29 16.62 0 17.98 16.80
10.00 24.47 16.62 10 16.16 14,98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20
£
L!- —1 1
LY e - — =
o ]
§ [ - = =jorttex+Hg 1
[g] — i
E ad=1 42 % ~ = -
= Y T LA £ 1] ]
w12 -
8] |
o) ey
5 0 ! ESs5s 5
R I I
= H | I | 1
E 8 L s I ﬁ I
I
0 5 i0 15 r 20 25 30 35

WA.53




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
clvilotfice: 73924 10-1
civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG riazdon
HYDROMETER ANALYSIS
PROJECT HYDROMETER ANALYSIS OWNER
LOCATION  D80% (drauftiindums@risiuiunds) BORING NO.
SOIL DESCRIPTION SAMPLE DEPTH
TEST NOC, 1 SAMPLE NO.
TEST BY DATE
Gs OF SOIL 2.74 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER,g 281.84
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 233.45
% FINER THAN NO.200 100.00 WEIGHT OF DRY SOIL ,g 48.39
ELAPSED| FOR151H 152H | TEMP R, %F H D %F*
DATE TIME
TIME tminf ¢ F1000(-{ R (ch {cm.} {mm.)
13 nw, 08 14.44 V] 0.00 - - - - -
0.25 36.00 30 36.50 | 73.17 [11.887 |0.01182] 0.08150|52.60631
4.5 33.00 30 3350 | 8854 112373 10.01182] 0.05880 |49.27802
1 32.00 30 3250 | 66.49 12535 [0.01182) 0.04185147.80704
2 29.00 30 29.50 | 60.35 [13.021 [0.01182} 0.03016 143.39408
15.51 2 29.00 a0 29.50 60.35 11.84 10.01182) 0.02876 {43.39408
15.56 5 23.00 30 23.50 | 48.08 12.81 10.01182] 0.01892 {34.56816
16.06 10 18.00 30 18.50 37.85 13.62 |0.011821 0.01380|27.21324
16.26 20 16.00 30 16.50 33.76 13.95 }10.01182) 0.00987 {24.27126
17.06 40 14.00 30 14.50 29.67 14,27 |0.01182] 0.00706 [21.32929
18.26 80 16.00 Kit} 16.50 33.76 13.95 ]0.01182] 0.00494 [24.27126
20.26 180 1500 30 15.50 YA 1411 ] 0.01182] 0.00331 [22.80028
24.26 240 14.00 30 14,50 29.67 14.27 10.01182% 0.00288 121.3292%
20 nw, 08 22431 1577 1.00 30 1.50 3.07 16.38 10.01182] 0.00%18 | 2.20648
21 nw, 08 19.12] 2806 0.90 30 1.40Q 2.86 16.39 [0.01182] 0.00089 | 2.05938
22nw. 08 1718y 4132 0.80 30 1.30 2.66 16.41 |0.01182] 0.00074] 1.91228
23 1w, 08 20.15 5808 0.75 30 1.25 2.56 16.42 [0.01182) 0.00062 | 1.83873
24 nw, 0B 15.00 6994 0.70 30 1.20 246 16.43 ]0.01182} 0.00057 | 1.76518
29 nw. 08 14,00 15634 0.70 30 1.20 2.46 16.43 [0.01182] 0.00038 ] 1.76518
= %F x 720D
Meniscus Correction (C_) 050 | F200= 0719 15%H OR 152 H G R
15H %F = ———x100
Temperature Correction (C,) e \/E G, —1W,
Disperisen agent carrection (C,) Note: H read from Calibratior . . V¥ U 152H o5 = R <100
W,

HA.54




FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

[ ™Mt Sand

Silt

Clay

classificatio] Coarse | Medium| Fine | Coarse | Medium | Fine | Coarse | Medium |Fine

S 100
I
— -+ 90
~ ]
....‘*\ 80
2 70
1— L 60
B — 50
N -
[ L 40
30
U 20
My
P 10
-y
0
By1S%Q.'%OAnalysis 0.1008 DIAMETER rﬁ%oo 0.0010 0.0001
IBy Hydrometer Analysis
i
Remark:
D10= 0.002
D30= 0.017
D60= 0.070

Cu = D60/D10 = 36.84

Cc = D30%D1oxpe0) = 217

HA.55




CONSOLIDATION TEST
SAMPLE OF D - 80%
LOCATION (e uaAuHHauA Y TINA 1)
DATE 20722551
Beam Ratio = 10:01 R = 10 Dry WT, of Soil = 43.22 I HT of Soil = 0.803
Cell dlameter cm) = | 5,001 Areaem?) - 1964 | GS = 274 |
Load : 0.00 - 058 kg
sqretinte | Disp (mew) | eime fming |
0.00 0.098 0
0.50 0.156 0.25
100 0.159 1 0.10
1.41 0.163 2 3
2.00 0169 ) £
2.83 0.179 2 oy
3.87 0202 1§ 5 0.15
5.4 0278 30 E
7.75 1.247 60 o]
£0.95 0260 120 2 020
15.49 0.267 240 )
2191 0.273 480 a
0.25

Square root Time {min}

Load :0.50 - 1.00 kg
rt time | Disp (mm) | tme (min)
¢00 0275 0 0 5 10 15 20 25
050 0184 015 ) L )
1.00 0.286 1 3 0.25 i —
141 0.292 2 » , . 1
200 0.300 1 E 0.27
2.83 0303 8 £ 0.29
387 0.308 16 g
5 48 0325 30 T 0.31
315 0.330 60 =
10.95 0.336 120 2 033
1549 0341 240 =)
2091 0341 480 0.35 — r* — _]L
0.37 < T
0.39 _‘Pgi ]
Square root Time [min)
Load : 1.60 - .90 ke
squet time | Disp {mm} | time (nin)
000 0353 0 0 5 10 15 20 25
0.50 9.360 0.25 75 C : . L
100 0.370 1 . 035 SRRl SR E— ig‘ A
141 0373 2 E J ’
2,00 0.360 4 E i i
283 0.403 2 2 040 + kﬁ|> [ square ranf f,,=7. woo
3.87 0428 15 E
5 4% 0453 30 @ 4'
7.75 0478 60 o
10.95 0483 120 e 045 w—g=—= -
15.49 0.483 240 &
2191 0.510 480
0.50
oss L L

Square root Time {min})

HA.50




CONSOLIDATION TEST

0.80
0.85
0.90

N ——

Square root Time {min)

Load : 4.00-8.00kg

rt time | Disp (mim) | time {min)
2.00 056} ) 0 5 10 15 20 25
0.50 1.002 025 L 82 _
1.00 1.030 t 3 0.85 - " Py
141 1.050 2
00 1082 a E 095 T" CT R
] J = _ T
283 21 3 & isquam root by =9.30 mi
3.87 1.190 16 a 105 : e — —{
s 48 1.260 30 dEJ | | |
175 1.344 60 E 1.15 - - S R —
1095 1.395 120 2
15.49 1414 240 a8 1.25 I I S
2191 1.420 480 }
1.35 -‘ —_—
1.45 t  —
Square root Time (min}
—
Load : 8.00-16.00 kg
sqrt time | Disp {mm) | time (min)
.00 1.420 0
.50 1476 0.25
1.00 1.495 1 £ 140 -
t.41 1512 2 £ 150
200 1560 4 =
283 1.568 8 €t 160
387 1.665 16 g
5 48 1.262 30 o L70
7,75 1.860 60 5 8
10.95 1950 120 a 1.80
15.49 1939 240 & 190
2191 1.986 480 '
2.00
2.10
2.20

Square roct Time (min)

SAMPLE OF D - 80%
LOCATION (raduiduRsAnmmaiu3ands)
DATE 2012/2551
Beam Retio = 16:01 R = 10 | Doy WT. of Soit - 43.22 HTof Soil = 0.803
Coll diameter cm) = | 5,001 Area (c2) = 1964 | GS = 2.74
Load : 2.004.00 kg
sqrttime | Disp (mm) | time {min}
2.00 0310 [ 0 5 10 15 20 25
0.50 0.605 0.25 8.9
100 YT 7 E 0_50 ﬁ RS T T T A_I,_A_L_L_J_f_..i_x_;g_
141 1.626 2 £ Q.55 -
200 0638 4 =
283 0.676 [ £t 060 —
187 0.718 16 ¢
4T 0760 m g 0.65 —]
775 0.802 50 2 .70 . | | ]
10.95 0811 120 iy _
15.49 0811 240 a 0.7s — 0.15a=09_ -
2191 0.857 480

Ha.57
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DIRECT SHEAR TEST

Project Sample No. D - B0% Location WNTUASARURANTUY] Date : 20/2/2551
Boring No. depth = test no. 1 z 3
Soil Description Container No. C1 C2 C3
Diamester of Sample 6.30 cm wet soil+cont W1 101.25| 101.25] 101.25
Height of Sample 2.00 cm dry sgil+cont W2 B88.59 88.59 88.59
Area of Sample 37 sgr.cm, water W3=W1-W2 12.66 12.66 12.66
Vaolume 62.35 cC. Container WC 9.87, 9.87 9.87
Wet Unit Weight 1.47 glcc Dry soil , WS=W2-WC 78.72 78.72 18.72
Dry Unit Weight 1.26 glce water content =100*W3aWS 16.08 16.08) 16.08
Proving Rina Mo, Aopliad Mormal | oad ko 2 5 8
Horizontal Normal Proving Ring Shear Siress
Displacement Displacement Reading ksc
(x0.01mm) (x0.002mm} (x0.1739mm}
1 2 3 1 2 3 1 2 3 3 2 3
o] { { { [i] [4] [¢] [1] [1] 0.00 .00 0.00
hl 1 15 13 20 22 2 ] 2 01 0.00 .29
13 ] 18 20 3 40 10 i 0 .00 0.02 0.61
45 24 31 L2 35 [ 32 13 43 K Q. 073
48 A1 343 s 7 42 fek] 0 0.23 18 0.88
72 £ 7 32 Ba 48 73 027 A0 Kk
93 74 4 102 B3 3] [17] 2 U.34 .56 1.17
8 <13 2 0 0 05 70 ] 039 061 24
128 A4 45 k] i 18 63 Fi piste] 40 (.60 .38
50 1] ) z o] 2] 4 275 05T Xsk] 152
72 75 g 0z 27 2% 304 0.56 Nl 68|
] 08 00 22 1y 107 ] a27 5 B4 81
1 1 228 9. 22 23 11 ¥io] 348 053 0.94 92
40 i 249 78 T4 i px ) 14 B.50 o) 03]
3 L z 10 ok} 3 208 | 388 072 15 A
pask IA | 11 30 Rk k] Y % k] TA 5 Wi
12 I 5 i3 b3l k14 FEL3 W A X
339 318 333 | 140 254 2 Wi ) 235
37 343 57 18 5 43 267 433 ¥i] 1.4 2.30
03 168 453 28 9] 43 1267 ¥it] A7 247
a3 305 B 42 A0 ] 44 ] k] TED 50 a0
454 v 37 53 ) 2] a5 215 ar 050 52 2.47
81 Lt [:] -50 1 oI:3 49 27 3 0.82 . 242
B 552 4 07 51 27 ! UE3 52 | 242 |
73 yi: i 108 27 3 1] A
[ B85 -4 014 215 J 52 242
500 ;) 03 275 38 T2 2.42
5015 1 38 2.42
(5} [ k] 2 A2
B 4] 438 242
01 438 247
[4) 438 .
02 135 pX-¥]

HA.59




.00

250
2mm /
3 Wt
150 PR )
: AT AT
m
E 100 //“ _H;’.B/
= H.—o-——'—‘
050 [(P/r‘ )—-ﬂ'-"n'—p_
__ﬂ-"n'
000
0 100 200 300 490 500 600 700
HORIZONTAL DEFORMATION (x0.01mm)
SAMPLE NO.T ~ NORMAL LCAD = 2 g. | NORMAL STRESS = 1.28 ksc.
SAMPLE NO.2  NORMAL LOAD = 5 kg, NORMAL STRESS = 2.57 ksc.
SAMPLE NO.3___ NORMAL LOAD = 8 . | NORMAL STRESS = 513 ksc.
030
- IS
g .K_gﬁ s
g e 2 &
5 [+)
£ 2 ™=
g 01> "2 e S,
E ole x \
El o\\ el
E o0y o o \
z \a
000 o
Q 1 2 3 4 5 6 7
HORIZONTAL DEFORMATION (mm)
Mohr's Diagram from Direct Shear Test
400
k] 160
@ L~
o
e 200
=
8
] 1.00
/4
-
0.00
0.00 1.00 200 300 400
NORMAL STRESS kse
TEST NO. WATER CONTENT (%) Normal Siress,kss Narmal kg Wax, Sheanng SHBs3.K5C
1 16.08 (.90 2 U.83
2 1503 1.92 5 1.54
3 T5.08 3.85 ) 2a2
P = 29° C = 04 ksc
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DEPARTMENT OF CIVIL ENGINEERING cosecr:

civitoffice: 7392410-1
FACULTY OF ENGINEERING civil shop:3269974
fax: 7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SPECIFIC GRAVITY TEST
PROJECT SPECIFIC GRAVITY TEST LOCATION D100% (§1ufiniguaziou)
TESTBY DATE i o BORING NO.
PYCNOMETER CALIBRATION
NO. FLASK + WATER TEMPERATURE 676
(g} (o]
1 672.45 15
675 ™
*
2 673.49 30 @ ¢
674 25 m
3 64 ; E 674 I\ ]
9 674.88 20 % >
X ""F
5 3]
3 673 -
L
[T
6 5 T
REMARK: = e | B
— 671
20 25 30 a0
TEMPERATURE (C}
SPECIFIC GRAVITY DETERMINATION
SAMPLE NO.
SAMPLE DEPTH (m)
SOIL DESCRIPTION
TRIAL NO. 1 2 3
1 TEMPERATURE (D) 20 20
2 FLASK + WATER £ 65809 656. 654.54
3 FLASK + WATER +SOIL g 688.58 686.07 687.33
4 CONTAINER NO, 1 2 3
5 DRY SOIL + CONTAINER g 318.94 177.64 181,67
6 WT. OF CONTAINER £ 27131 130.64 1297
7 DRY SOIL (56} £ 47.63 a7 51,97
8 GT 0.9982 0.9982 (.9982
9 G.S. {7XB)(2+T-3) 2.77 275 2,70
AVERAGE G.S. 2.74

HA.61



DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

LIQUID AND PLASTIC LIMITS

PROJECT  LIQUID AND PLASTIC LIMITS

7
LOCATION DI100% (srufuiiduazdou)

The liguid limit (average of the two determination) =

From equation, the liquid limit for no.  determination =

SOIL DESCRIPTION BORING NO. SAMPLE DEPTH
TESTBY DATE SAMPLE NO. TESTNO,
TRIAL NO, 1 2 3 4 5 6
CAN NO. 1 2 3 4 5
WET SOIL + CAN Z 26.79 1509 25.66 2525 2818
DRY S0IL + CAN £ 22.86 21.58 23.04 22.72 25.16
WT. OF CAN g 6.84 132 9.89 10.87 1102
WT. OF WATER K4 3.93 351 2.65 2.53% 3.02
WT. OF DRY SOIL .2 16.02 14.26 13.12 1185 14.14
% WATER CONTENT 24.53 24.61 20.20 2135 21.36
AVERAGE 22.41
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 3
NO. OF BLOWS N 65 a9 31 18 10
CANNO. 1 2 3 4 5
WET SOIL + CAN .2 37.03 4395 40.67 4756 40.55
DRY SOIL + CAN £ 32.72 38.12 35.27 41.93 34.92
WT. OF CAN N4 17.35 18.69 17.44 21.89 17.77
WT. OF WATER £ 431 5.83 5.4 5.63 5.63
WT. OF DRY SOIL B 15.37 19.43 17.83 18.04 17.15
% WATER CONTENT 28.04 30.01 30.29 31.21 3283
35 B T { Liquid Limit Determination
s 110 Method used (Check one)

E J\ ] Method A

3 [ Method B

E. B Method A:From the (low curve

;;f( I —— Methad B:From equation

¢ REMARK.:
2 1 .
NO. OF BLOWS N

Method A:From the Alow curve. the liquid limit = 315 PLASTIC LIMIT - 15.09
Method B:From equation, the liquid limit for no.__ determination = pL = 16.41

Natural Water Content =

FLOW INDEX =

LIQUIDITY INDEX =

HA.62




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

COMPACTION TEST

PROJECT  COMPACTION TEST BORING NO.
SOIL DESCRIPTION SAMPLE NUMBER TEST BY
LOCATION D100% (ﬁqqaﬁuﬁw-ﬁumxﬁw) SAMPLE DEPTH DATE
TYPE OF COMPACTION
MOLD SIZE I 4" x 6" MOLD VOLUME 905.09 .’

DENSITY DETERMINATION:

TRIAL NO. 1 2 3 4 5 6
WT. OF SOIL + MOLD g 6034 6291 6500 6394 6267
WT. OF MOLD g 4460 4460 4480 4460 4460
WT. OF SCIL IN MOLD g 1574 1831 2040 1934 1807
WET DENSITY wom’ i 1.739 2.023 2.254 2137 1.996
DRY DENSITY  alem(Tin 1599 1.839 1,993 1.816 1658
WATER CONTENT:
WET SOIL + CONTAINER g 24.62 24.81 26.91 34.82 22.44
DRT SOIL + CONTAINER g 23.50 2372 26.18 30.22 20.53
WT. OF CONTAINER ,g 11.80 13.90 8.10 8.80 13.10
WT. OF WATER g 1.12 1.09 2.73 4.6 1.91
WT. OF DRY SOIL ,g 11.7 9.82 18.08 21.42 7.43
% WATER CONTENT 8.74 9.99 13.12 17.68 20.45
200
150 -/ \
.'.L: 180
s
7]
=
wi
8, \
S _\\
1.60 ’_
1.50 t T
° 10 % WATERCONTENT 20 s
OPTIMUM MOISTURE CONTENT (O.M.C.) ] 1212%  |MAXIMUM DRY DENSITY T 1.99 T/m3

HA.B3



DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT  SIEVE ANALYSIS

OWNER

LOCATION  D100% (@rafuiduaziden) BORING NO.

SOIL BESCRIPTION

SAMPLE DEPTH

TEST NO. SAMPLE NO.
TEST BY DATE

Specific Gravity of Soil,Gs 2.74 REMARK:
Tray No. 1

Weightof Tray g 712.61

Weight of Tray + Dry Soil .g 1212.61

Weight of Dry Soil g 500

Sieves Standard

Sigve No. | Sieve Opening

Weight of Sieve | Weight of Sieve +|Weight of Scil] Cumulative | Cumulative Percent

mm. g. Sail g. Ratained \g. | Retained .g. | Retained % | Finer %
4 4.75 489.92 566.25 76.33 0 0 100
10 2 684.84 716.78 31.94 31.94 6.39 93.61
20 0.85 575.59 590.7 24.11 56.05 11.21 88.79
40 0.425 572.2 588.42 16.22 72.27 14.45 85.55
100 0.15 524.37 556.89 32.52 104.79 20.96 79.04
200 0.075 301.64 3237 22.06 126.85 25.37 74.63
pan 359.46 732.61 373.15 500 100.00 0.00

HA.64




DEPARTMENT OF CIVIL ENGINEERING

T )FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

HYDROMETER ANALYSIS (CALIBRATE)

Calibrated By 14
Date: 28/6/2007 A
Hydrometer Type 152H . % T
Hydrometer No. 64574
Sedimentation Jar Diameter ,cm 5.64 " wl
Sedimentation Jar Cross Section (A).cm’ 24.98 : 3
Initial Reading of Graduate(V1) cm’ 800 R N ‘ — ‘*‘:lr“n +
After Hydrometer Immersion Reading(V2) .om’ 838 :
Volume of Hydrometer (V,=V2-V1) om’ 59

1.18 A A

V,/2A cm

Hydrometer | Length From Tip Hydrometer R Distance To Center of Bulb
Reading {0 Hydrometer Bulb Length for 151 H Curve A (First 2 mim) Curve B (After 2 min)
r for 151H Reading {h} cm R = 1000(r-1) H=H'=L+h/2 .cm H=(L+h/2}-V,/2A cm
R for 152H (L+h) cm for 152 H No Chang or = {L+h} - hf2 or = Curve A -V, /2A

0.00 26.29 16.62 ] 17.98 16.80
10.00 24 47 1662 10 16.16 14.98
20.00 22.88 16.62 20 14.57 13.39
30.00 20.94 16.62 30 12.63 11.45
40.00 19.57 16.62 40 11.26 10.08
50.00 17.84 16.62 50 9.53 8.35
60.00 16.62 16.62 60 8.31 7.13
20
1] 1]

:.E: 1 1 - I i

—~ 18 —

x, T

m — 1

e 1

i 6 ] ! S TB2k A 1780 ]

. ]

5 ] =E =

E 14 I - l — - ™ Lt

= I I

z ] T FIEn2

512 1

= - =S

R TI - - -

1 1 L1 |
E 8 ] T T 1 [ I 17
= i
0 5 10 15 R 20 25 30 35

LA.65



DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

HYDROMETER ANALYSIS

PROJECT

SOIL DESCRIPTION

HYDROMETER ANALYSIS

LOCATION  D100% (Enafutindumsidts)

OWNER

BORING NO.

SAMPLE DEPTH

TEST NO. 1 SAMPLE NC.
TEST BY DATE
Gs OF SOIL 2.72 CONTAINER NO.
HYDROMETER TYPE WEIGHT OF DRY SOIL+ CONTAINER.g 218.24
HYDROMETER NO. 152H WEIGHT OF CONTAINER g 169.25
% FINER THAN N(.200 100.00 WEIGHT OF DRY SOIL g 48.99
ELAPSED| TOR151H 152H | TEMP R, %F H K D %F
DATE TIME
TIME tminl r [1000(r- R () {cm.) {mm.)
26 uA 08 13.35 0 - - - -
0.25 36.00 30 37.50 | 7425 |11.725 }0.01199)0.08211|55.41266
0.5 35.00 30 33.50 | 67.70 {12.373 |0.01199] 0.05964 |50.52264
1 34.00 30 3250 | 6568 112,535 10.01199] 0.04245[43.01450
2 30.00 30 29.50 | 5961 {13.021 |0.01199] 0.03059 |44.49008
13.39 2 30.00 30 29.50 | 59.61 | 11.84 10.01199] 0.02917 [44.49008
13.44 5 23.50 30 24,50 | 4951 ] 12,65 10.01199] 0.01907 | 36.94939
13.54 10 22.00 30 21,50 43.45 13.14 | 0.01199) 0.01374 1 32.42498
14.14 20 19.50 30 19.50 | 39.41 | 13.46 [0.011993] 0.00984 |23.40870
i4.54 40 16.00 | 30 17.50 { 3536 | 13.79 {0.01199} 0.00704 [26.39242
16.14 80 13.50 30 16.50 | 33.34 | 13.95 |0.01199] 0.00501 | 24.88428
19.14 180 12.00 30 15.50 31.32 14.11 | 0.01199] 0.00336 §23.37615
2314 240 11.00 30 14.50 [ 29.30 [ 14.27 | 0.01199] 0.00292 |21.86801
27 HA 08 12.18] 1024 9.00 30 10.00 | 20,2t | 15.00 [0.01199] 0.00114 |15.08138
28 uA 08 14.2) 2586 7.50 30 850 ] 17.18 | 15.24 10.01189] 0.00087 | 12.81918
29 um 08 17] 4186 6.00 30 7.00 14,15 | 15.49 |0.01199] 0.00073 ]10.55697
0 uA08 15.5 5556 5.00 30 6.50 13.14 | 1557 |0.01193| 0.00062{ 9.80290
31 uA 08 15,57 [ 7003 3.50 30 6.00 1212 | 15.65 [0.01199] 0.00056 | 9.04883
10, 08 16 8446 3.00 30 3580 7.07 16.05 [0.0119%] 0.00038 | 5.27848
R.=R+C_*+-G,- C, %F = %F x F200 15T1HOR 152 H R
| 151 %F = —— S x100
Meniscus Correction {C) 0.50 f F200= 0.746 _ H G, —1W,
Temperature Correction (C) nEr t R a
152H %F = —=x100
Disperison agent comrection (C) Note: H read from Calibration Curve W

£A.66



FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

[ MLT. Sand Silt

Clay

classificatio] Coarse [Medium{ Fine [ Coarse | Medium [ Fine | Coarse | Medium {Fine

-

T‘-OO

N

- 90

L 80

70

- 60

- 50

a0

+ 30

20

1.0000 0.1000

300 0.0010
By Sieve Analysis m

0
DIAMETER 8n

1By Hydrometer Analysis

0.0001

Remark:
D10= 0.001
D30= 0.010
D60= 0.070

Cu = DB0/D10 = 107.69

Cc = D30%(D10xD60) = 220

HA.67




CONSOLIDATION TEST

SAMPLE OF D - 100%
LOCATION (Srnihduazipog
DATE 201272551
Beam Ratio - 1001 R - 10 | Dry WT. of Soil = 4322 | HTofSoit - 0800
Celt dlameter (e} = | 5,001 Areagemd) = 1964 | GS = 275 |
Load : 6,00 -0.50 kg
ritime | Disp (mm} | time (min)
0.00 0.135 0
0.50 a21 025 0 5 10 15 20 25
1.00 0.267 1 [ T _I_‘A_A_A_l_’,__A_EJ_A_‘_l
141 0.279 2 E
200 0304 4 £ ——_—
2.83 0.321 8 - Square root L. =.6.90 minl2 ]
3.87 0.362 16 g
5.48 0.409 3¢ E —
7.5 0.444 60 ot
10.95 0.467 120 =1 — —
15.49 0.479 240 ) | ] 3 B
2191 0.482 480 a -
0.15a=0.9 ]
[ N D
Square root Time {min)
Load :0.50 - 180 kg
sqrt time { Disp (mm) | time (min)
0.00 0.493 0 0 5 15 20 25
.50 0.503 025 o L
1 00 0.513 1 T 0.48 G ) — J_W
141 0522 2 ‘ !
E 0.50 Teems |~
200 8531 4 - square root tm F 5.6 min'2
283 0.542 £ E 052 o il . o
3.87 0.568 16 “E’ . k
.48 0.579 30 T o o o
775 0581 &0 = 0.54 ]I
10.95 0501 120 o I S R B
1549 0.606 240 fa) 0.56 _\
21.91 0611 480 0.58 I R I 7{
0.60 N 13T =0.90 Jr — ﬁij
Square root Time (min)
Load ; 1.00-2.00 kp
sqrt time | Disp {mm) | time {min)
0.00 0.611 t 0 5 10 15 20 25
.50 (624 0.25 ], . ) i )
1.00 G641 1 —. 060 R Y 5_( A E—
141 0.655 2 E | i
2.00 0.685 4 E o065 | e
283 0697 5 & isquare root
387 0.741 16 g 0.70 - i E—— S
548 0.784 30 a
135 a9 €0 8 g 75 e -
16.95 0.836 120 o )
15.49 0.862 240 e} 0.15a=0.90
2191 0.566 480 0.80 =6~ 1 — ot
0.85 ~ —
090 f—r — L— —
Square root Time (min)

H9.68




CONSOLIDATION TEST

SAMPLE OF D - 100%
LOCATION (BhufuE i azfou)
DATE 20:2/2551
Beam Railo - 1001 [R - | Dry WT. of Soil ~ 4322 | HTofSoil_= 0800
Celt diametsr em) =] 5.001 Area (cm2) = 1964 [ GS = 2.75
Load : 2.00-4.00 kg
rttime | Disp(mm) | time (min)
0.00 0881 o 0 5 10 15 20 25
0.50 0.918 0.25 C a8 . L
1.00 0.944 1 E 0.80 F Y |
141 0.954 2
£ 090 — -~
200 0.969 4 - |— square root t, 5 11.8 mint?
283 1.026 8 € 100 i _
387 1.026 16 E . J
S48 1086 30 S 110 N 0153=09 J
7.75 1146 &0 8 -
10.95 1.234 120 a L
15.49 1.250 240 § 1.20 |
2191 1257 480 1.30
R
1.40 Q—T— T
1.50 | -
Square root Time {min)
Load : 4.00-3.00kg
I sqrt time | Disp (mm) | time {min}
000 1256 0 0 5 16 15 20 25
050 1282 025 . .., . B8 o . . .
o 1318 1 -é- 1‘20 . _A_A_,T L. ._l;k_ SRR I WS S S N Sy N S
14t 1.343 2 |
2.00 1384 4 E 1304 ) [square root [t,, = 8.8 min T
283 1.434 8 c 1.40 - ] . |tsg = 77.44mi
187 1.526 16 g - I
548 1632 30 & 150 | . R |
7.7 1.741 &0 a -
10.95 1.794 120 S 160 | )
15.49 1.832 240 o ' 1 015a=049
21.91 1.839 450 1.70 | o
1.80 # —% -
190 \— .
Square root Time (min}
Load : 8.00-16.08 kg
sqrt time_{ Disp {mm) | time¢ (min}
800 184D o
0.50 1579 0.25
1.00 1.895 1 - 180
141 1.932 2 E 190
200 1.987 4 E
2.00
283 2.073 8 €
147 2.133 is g 2.10
5.43 1272 30 g 2.20
7.15 2.397 60 & 33
10.95 2487 120 >
1549 2.526 240 5 240 -
2191 2555 480 2.50
2.60 -
270 -
2.80 :
Square root Time {min}

H1.69
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DIRECT SHEAR TEST

Project Sample No. D - 100% Location  (GriuidumRzway) Date ; 2012/2551
Boring No. depih = test no. 1 2 3
Sail Description Container No. 1 c2 o<}
Diameter of Sample 6.30 cm wel soit+cont W1 B65.89 65.89 65.89
Height of Sample 2.00 om dry soil+cont W2 59.11 59.11 59.11
Atea of Sample 3147 sgr.em. water W3I=wWi-w2 B6.78 6.78 8.78)
Volume 62.35 ce. Container WG 9.69 9.69 9.69
Wet Unit Weight 0.96 glce Dry soil WS=W2-WC 49.42 49,42 49.42
Diry Unit Weight 0.79 glce water content =100"W3/WS 13.72] 1372] 1372
Proving Ring No. Applied Nomal | vad kg 2 5 a
Hornzontad Normat Proving Ring Shear Stress
Displacement Displacement Reading ksc
(x0.01mm} (x0.002mm) {x0.173%9mm)
] 2 3 1 2 3 il ~ 2 i 1 2 3
] 4] 0 1] Q 0 1] 0.00 0.00 0.
1 4 16 20 B4 [] 3 2 1 13 007 0.
18 B 34 1) o] 15 38, [ ] Vi) .y VRN
K13 o ) 124 31 . Wil S 24 J2 [ 031
58] 38 8 126 45 4 43 D. ¥l .
£8 50 141 82 160 &4 yic) o0 028 Xl ;
Ba 74 30 BB [ 13 2 5 0.27 047 .76
100 5 a7z 88 ] o 43 .31 0.45 .
] 99 7 ) g5 34 7 152 .43 0.55 085
] 40 2 U2 14 154 A . 1.0
156 59 213 BS 209 10t g5 26 1 20 053 0.76 117
84 178 233 pio] 2 101 104 a2 , Ni] 1.3
03 G5 Db 57 1 21 95 13 54 251 .63 0. .
Pkl 277 32 1 ! 20 1 ¥ B/ 0.5 .
240 245 301 4 P 8 73 276 /0 0.56 154
259 288 323 27 g7 2 il — 281 72 .58 5
7Y =93 e 48 =) / 3 83 292 .72 U2 .63
97 ke = ﬁ -] 7 137 301 73 03
318 444 4 72 Y X v 0. /4 .04 .
47 4 - B4 7 34 g 314 U.75 4 .
a7 463 5 4 o 34 BY 315 [} 104 R(
ELY 458 - 63 34 BY 3 g;g ‘04 1B
F:{4) 911 51 - 5 134 3 . 1.04 1.76
524 o4 -172 4 _5% T3 85 315 Q. K] 16
528 5 RS K 76
534 45 b T k R
238 610 45 56 86 315 1 -
ki 56 315 76
825 T =
55 315 76
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[2) SAMPLE NO "NORMAL LOAD = z kG, | NORMAL STRESS = 64 ksc.
] SAMPLE NO NOTWAL LOAD = 5 Kg. | WORMAL STRESS = 1. "KaC,
A SAMPLE RO NORMAL LOAD = @ KkQ. | NORMAL STRESS = Z57 ke,
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HORIZONTAL DEFQRMATION {mam}
Mohr's Diagram fram Direct Shear Test
4.4
= 30
a
(7] I
ﬁ 2.00 8 /
= L
5 100 4
B /
[”-)
n.omm 1.00 2.0 AN a.nn
NORMAL STRESS kac
TEST NG, WETER CORTERT (%) Normal Sress kst Normal kg WMax_Shearng Stressksc
T3.72 o6/ PNE)
KNPy E:le 5 EReE)
3 1372 25 -3 1.76
D= an C = 03 ksc
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