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ABSTRACT

The Kamphaeng Saen Campus of Kasetsart University is located in an area of complex
subsoil affected by geological processes. Therefore, the knowledge of its soil structure and texture is
essential for future building constructions. It was observable that the subsoil profiles of Kamphaeng
Saen soil were influenced by alluvial and marine deposits in Pleistocene and Holocene epochs. The
profiles exhibited the alternate strata of stiff clay and sand layers. However, in some locations there
existed soft clay and loose sand in first three meters. According to that Amphoe Kamphaeng Saen is
located in the western periphery of Bangkok clay, this possibly causes soil heterogeneity and non-

homogeneous soil layers. The water contents in soil ranged from 10 — 30 % and the unit weights
rangesd from 1.9 — 2.2 t/ms. The empirical relationship between w, and Y,, was Y, = 2.55-0.176Ln(W,)
(R2 = 0.91). While, the relationship between SPT-N and Y, was Y, = 0.0024N+1.9962 (R2 = 0.823). The

first sand and second layers were observable at the depths of about 10 and 20 — 24 meters,
respectively. Therefore, piles of no shorter than 10 meters long might be essential for the construction
of low raised buildings of below than 4 stories. While, the limitations of soft soil layers beneath the
footing must be seriously aware of for construction of small buildings on spread footing. The bindings in
this study are useful contributing to the development of database system and data expansion to ESDS-
KU database system which will be useful for university infrastructure planning, involved engineers and

campus administrators.
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Figure 6 Plasticity Chart for laboratory of fined grained soils

Percentage of Soil class distribution (for clay)

3.93

0.73

[JcL CH

]
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Figure 7 Percentage of soil class distribution in the study area (For clay)

fandunenwuavinnidudwnmadudad (Silty sand; SM) a;jﬁa 44.34 % (Figure 8) TNIULWN

ANMUVDIAUANAMNUTILTI UFAIAI Figure 9

Percentage of Soil class distribution (for Sand)

SW
sC

(12.26%)

SP-SM

(16.04%) \

SP
(21.7%)

(44.34%)

(5.66%)

M

Figure 8 Percentage of soil class distribution in the study area (For Sand)
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Percentage of soil class distribution (USCS) for Sand

sp sC | sm-sp

Dense to Very dense 46.55 | 1896 | 1379 [LELETES
SM P 5C ‘ SM-5P
Medium to Dense 32.35 35.29 | 14.71 17.65

Loose to Medium

0% 20%

40% 60% 80% 100%

[CJSM [SP [@SC [ SM-SP mSW

Figure 9 Percentage of soil class distribution in the study area corresponding relative density

(For sand)

LANINTIMANIFNNITUDIA1US U T

ANTU (Water  content; w,) NUAINNAN

(Figure 10) wWuin YSunaanaduluaiaazi

@hggaq@lumamwﬁﬂ 0-2.5 3. BRINWWIZ
. . N
ANRABININITAUMNNANNLAN NI UTIIRIAY

19410 . (@"hmﬂﬁ’aﬁu) i w, ﬁ@hagsw’m
10 — 30 %, Mis=60 -15 . w, fldnagszning 12
— 21 % 73261 20 ¥. w, flenagzning 8.35 -
19.35 %

Natural water content, Wn %

30 40 50

+ Wn
——average

--------- Upper-LowerLimit

-35

Figure 10 Relationship between W, with depth

ANANUFUNBTIZH IR LINRINTIN (Total

Unit Weight; 7Y,) 482a21%&N (@9 Figure 11)

v { ‘-Q‘ g Qo
WU 'Yt ﬁLLquwﬁwammummmumm

=

A A X a v A o 2
aﬂﬂLWﬁJTuI(ﬂULQ@ULLa?ﬂiz@IUﬂ')’]Nﬂﬂ 5, 10,

15 waz 20 u. azden Y, agflugae 1.9-2.17 tm’,
1.91-2.17 t/m°, 1.98-2.26 t/m° uaz 1.99-2.24

3 o o
t/m @ua1ay
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Total Unit Weight (t/m*3)

Depth,m., 5 17 25
0 . .
L] !" o
. "
5 [] --‘\.
10 - '
as | "
-—_— average
________ Upper-Lower
-20 Limit
-25 °
Figure 11 Relationship between Y, with depth
Qmauﬁamaﬁﬂuﬁﬂﬁa (Strength properties ANTUNITIILBNATIANUTILIIVDIAY VDI
of soil) Terzaghi and Peck (1987) (Figure 12) Wu1n

p o 5 Tuwawn1uluingwa a1 SPT-N - lauiafun
LhasanTwanneluunianea o . » . A
3AUANEN 5, 10, 15 waz 20 4. feragluzag
3 —30 Blow/ft, 18 — 50 Blow/ft, 31 — 63

Blow/ft LLlaz 35 — 66 Blow/ft

ThAwnheudIgaUNUTWABNIIBEINlNY
MINaIIIAMSITUL IR UDaIaII ldan
msnagaudnluauia taun nisudananis

NARBLIMNNITIADNNSR VNI (SPT-N)

SPT-N (blow/ft)

80 100

e SPT-N

average

--------- Lower-Upper

Figure 12 Relationship between SPT-N with depth

& Ad & a = ' = " a . o
TusnsnuNANUTHAUL AT 180 (Soft clay) 4 laitfin 3 . ¢n S, azl@nnuaanmInasey

luinsanusudninierdaunszauauan Unconfined compression test &1uluiuNane
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Adusudnuds msRasanen s, azldanms
LiAaNaAN Terzaghi and Peck (1989) LRAIA
Figure 13 lagiadofissauaiuin 5,10, 15
e 20 &. ayflmj"aa 2.00-20.00 t/m’, 8.67-28.7

Um’, 17.33-38.67 tm°> Waz 25.76-45tm-

ANEIAY

Undrained Shear Strength (ta’mz)

30 40 50

| QSI.II

0 10 20
Depth, m.
0 1 1
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Figure 13 Relationships between S, with depth
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ifesnidudayaiugiuililunisesnuuy
warmauiladywinadeanisudsi $9a1n
M3AN®IVE Hough (1969), Kulhawy and
Mayne (1990) Wuin @1 7y, vasduwwitendenag
Tug9 1.1 — 2.3 tm’ use iTanus (2553) ot

URAIANNNTANNFUNBITZAINIA A1 W, uas

Y, MILAWARYIAe Y, = 3.10-0.352Ln(W,,)

2 A v o . LN
(R° = 0.696) mmwauwuﬁ’izqumaum
YDITHAWIUNILIUN b Aot NALALINUNS

=] o ' [ . '
MIANEIAINETD (@9 Figure 14) WazWUN
o Lrd 6 a v I a = Qs
anusunwsIwwd Lt duldlufaniadaann
A9 WaUSHIMANTURARS ANAINTNABLIY
R
JINARANNLTY Q8 RINITDLIAIFNAT
anudunusvasdayaldasily, = 255
, .
0.176Ln(W,) (R” = 0.91) uaztitasannnsansn
AILUIBRITHIBUITUNANIZRY LRSI IWIN
iayjaﬁﬁﬁaﬂﬁaﬁﬂﬂﬁmmma%ﬁdaums
AMUFNABTIZAIN9AT @1 W, ez Y, lutu
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Yt (Umgl

Correlation of W, and Y,

25 =

Upper le\t:‘Hoggh (1969), Kulhawy and Mayne (1990)

_ Cheadpun (2010} - Cohesive Soil

R B LSE R -

.4 . ‘

Lower Limit: Hough (1969), Kulhawy and Mayne (1990)

0 10 20

I I I WaterICDntent, \;\l'n (%)

30 40 50 60 70 80

Figure 14 Empirical values for Y, of cohesive soils based on the w,

o 6

UENAIINURIUIIAUFAIFNNITAMINTUNUT
3TWINAT SPT-N  nu Y, a9k Y, =

0.0024N+1.9962 (R* = 0.823) 619 Figure 15 @4

¥ (tUm’)

PIIY aa“ﬁagaaa@aﬁaan"’uNamsﬁnmm 24
Blowes (1988)

Correlation of SPT-N Values and Y,

2.6

2.4

22

20

=« Bowles (1988) for Cohesive soil

SPT-N Values (Blow/ft)

30 40 50 60

Figure 15 Empirical values for Y, of cohesive soils based on the SPT-N
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al, 1983; Harr, 1996; Duncan, 2000) %3¢
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(Coefficient of Variation; COV) lag'la'le
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WITTmILgnaINUIzinnvaIan ULl IUIIn
fRIVAUNTIY @9 Table 1 uaz@uwinied a9
Table 2

HANNTENHIWLINAT COV  a9THaAN
ALNILEY @iauﬁwagluﬁ’awaa cov ile

WU s UAUNNIAN®IVEY Phoon et  al.

(1995) {aw1z COV wadnNamInasay SPT
%

FATUAWRALINTAT COV  1¥iNU 61

Y1INNITIIVEI COV  NNHANNTANBIVE
Phoon et al. (1995) LLGi‘Yi‘if: Schultze (1975)
ILRe Stamatopoulos and Kotzias (1975) e
WUEUONAVDIAT COV F1IUMInasay SPT-
N 139 fdh cov Wity 27 — 85% Gafien
cov Alalusuantunauans fafiadaglugag
28478YAAINAY Tagwindinasvasdunien
mmuﬂsﬂmuﬁaﬂﬁq@ ldun d1aqw

f95 W1 Aen COV Uszanow 3 — 6 %

Table 1 Summary of Coefficient of Variation for sand in KPS subsoil

KPS-Saoll Phoon et al.
(1995)
Mean SD cov No. of | Mean Ccov
(%) Data
For Sand
W, 15.33 4.36 28.42 48 - -
LL* (%) | 30.54 4.51 14.76 5.00 - -
PL* (%) | 16.94 2.63 15.53 5.00 - -
PI* (%) | 13.40 3.51 26.17 5.00 - -
G, 2.61 0.14 5.49 4.00 - -
Y
(t/ms) 2.06 0.066 3.23 9.00 - -
SPT-N
(blow/ft) 38 18 48 48 7-74 16-62

Note: * for Clayey Sands (SC)
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Table 2 Summary of Coefficient of Variation for Clay in KPS subsoil

KPS-Soil Phoon et al. (1995)
Mean SD cov No. of Mean cov
(%) Data (%)
For Clay
w, (%) | 20.05 | 5.82 29 232 13-100 8-30
LL (%) | 39.9 9.46 | 23.77 146 30-90 6-30
PL (%) | 2151 | 3.72 17.31 146 15-25 6-30
Pl (%) | 1862 | 6.35 34.1 29 10-40 -
G, 2.60 0.93 4.23 32 - -
Y. (tm’) | 209 | 0196 | 9.37 144 1.33-2.04 | <10
SPT-N
(blow/ft) | 26 16 61 187 7-63 37-57

31500HA

snwmztuiumoluingnaasiulng
Dudwwnitensaunuswnmevionullan lugas
ANNAN 3 1. uIN WUTHABIMREI8au (Soft
clay) LLaz‘*ﬁaum’lwmu (Loose sand) UNING2
agLﬂuLmae] (Figure 16) WU WN T U UE
LN (Dense to Very dense) WIDTA
wikeudsnniiefuuds (Very stiff clay to
Hard) fiszeuaanuan 10 . Wuduly sune
GuA 2 WURTEEUAINN BN 20 — 24 W. 9
°1TaHaé’mym:ﬁguauﬁﬁuﬁ'u’l,ﬁl,ﬁuﬁ'ﬂmm:ﬁ

FOAARDINUTIINGIIN 8. NILFED 1

sapdavasaznandldsudniwaniann Alluvial
deposit L8z Marine deposit §48 Pleistocene
1 Holocene dsvinlaznaumaniiiimyinae
PoITUNTUFRUTUA R RgIRsa L nTauTy
N sﬁaluﬁuﬁﬁawuiﬁﬁaudauLmiﬂ@T’sayj’ﬁ”’m
V9us Liegann a.ﬁwuwauauaﬁiummama
madﬁumﬁmm;dmw (Edge of Bangkok Clay)
A LA AN B mEN13219672 095 wARTIT AN
wananarnuazliadnaue (Heterogeneous soil
layer) LLa:wudwﬁruﬁmﬂu%mm@rﬁlagﬂ'd
mi'umn"lﬂmdmtyauq%a:wuﬁgumﬂmﬂu%é’n
Tagliwumssdvestudwmiieaasanfiru
"Nz KPS-HG45 BH-1 1u n3a KPS-GH 45
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EEEE 0.3 meters: Loose sand
B 0.3 meters: Soft clay

EFEES 0-3 meters: Soft clay and Loose sand

Figure 16 Map representations of Soft clay and Loose sand zone
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Qmauu”ﬁmaa%uﬁumﬁmlu%mw@ Ww
funilenfidus lilite (usuwgunan Saray
wilead CL Sawududan (MH) agiha (073
%) luduanniiorudefiondsnnn (Stiff to very
stiff clay) sauwnnosninaidulszinn sm
(44.43 %) sudnngluingaadan wn ag
3TNI 10 — 30 % 61 Y, 8YITWIN 1.9 — 2.2
tm’ Taafaunsanudunuiszndnge w, uas
@Y, U SPT-N uazen y, el y, = 2.55-
0.176Ln(W,) (R° = 091)uazy, =
0.0024N+1.9962 (R° = 0.823) Feeille
FaAARaINLNUIsEARIwAN (Fawus, 2553)
ganArinassuusadandiulug ldaurannig
nagauluguy du5% SPT ilasanauduly
Auidusnauuds S961 COV  voITHAY
ALNILEY @iaumyflaayjlumwm cov ila
WisufisunAuNAnEUed Phoon et al. (1995)
Hlaw1z COV TaINanIInagay SPT fnTUak
Wiganfd1 Cov Wil 61 % anndtTises
COV NNan1sAn®vad Phoon et al. (1995)
Schultze

LL@isTaagﬂuﬁ’awaa NIANBIVDI
(1975) wae Stamatopoulos and Kotzias (1975)

] [
= s

NNANIIITNNUTHAREIWlwn ln
Snpaduduuds aaswlunsiasienans
@199 nelwineua ﬁﬁmmgwaammﬂaj
A 4 2% Seldunnisduaan Adauen
Paalanduszunm 10 — 12 . (@nduvion
1#87) WAz Figure 16 Auaaslwifinia Awd
mulwinganusuansaunszatoduu g
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817l T% §IUIINLE (Spread footing) §1%MILNT
ﬁaa%waﬁaﬂgna%wafaﬂin ( Temporary
building) WiatuWnanAusuan eUszmmule
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mméhﬂ"'zyﬁm{umslﬁan’lfﬁgmﬁﬂﬂi:m“nf:
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@
A s a

NUNIINUTUNIORRINLRTUARNT AN PIS12,

w, > 0.85LL usz SPT-N < 20 $9a1989nalw
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(Tokimatsu and Yoshimi, 1983; Boulanger and
Idriss, 2006; Seed et al., 2003; Bray et al.,
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da'l
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