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Decision to Terminate Excavation for Slurry Walls in Dam
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Abstract

The studied earth dam, which has been in operation for over
40 years, was founded on residual soil and weathered rock layers
that had not been adequately treated for seepage resistance
prior to construction. Currently, a slurry wall is being constructed
along the dam core to improve stability, using trench excavation
methods with hydraulic grab and hydromill machinery. This
article develops a systematic decision-making criterion for
determining the stopping depth of excavation, based on
borehole data, geological interpretations from actual excavation,

machine performance records, and expert opinions. These

factors are integrated into a quantitative index consisting of three
main components: machine performance data (30%), excavated
material characteristics (40%), and design information (30%). The
recommended stopping criteria are set at 75 out of 100 points
for normal-depth Slurry walls, and 85 out of 100 for deeper walls.
To date, the implementation results from 50 out of 65
construction panels have confirmed the appropriateness of the
stopping criteria, which have subsequently been adopted as a
guideline for cutoff wall excavation in other related projects. The
index helps improve construction quality control, reduces the risk
of unnecessary deep excavation, and enhances the long-term
stability of the dam. Moreover, it serves as a practical guideline

for similar earth dams with comparable foundation conditions.

Keywords: Slurry wall, Decision Excavation Termination,

Hydromill machinery.
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time 1y AUsIFIL Ansduasiiou wazAmLfuTesaTaraTy
$19 9 (ICOLD, 2017; Trevi Spa, 2022) ﬁuazhﬂmamaﬂ%uﬂwﬁau
vualnglunnausziva 19U Wolf Creek Dam wag Herbert Hoover
Dike filafin1suszgndldinalulagdanarisiudunisuszidunis
s3diinenazdeyanisednsii ot udszans amlunisdeuusy
(Bruce et al., 2013; USACE, 2011) anuvimedfglunisesniuu
waznoaiafunaiiuth Ao nsdmusssiuarwdndmngaslunis
ngayasestunafivi denisfigelafsdutan i fauaudaiud
wigane onaliaunsauitgminis$aduld lumanduiu mayedian
udndu dwansrldanslaglineliiinuseloviidiamnssy
Lﬁmam (Dunnicliff & Green, 1993; Hoover Dike Report, 2012) ﬁ’dﬁ?u
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s3tiinen Twanduntaniiyatiuin winiwesanniaias Hydromill
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Xanthakos (1979) laduunuszinnvasiwnsfivineanidy 5

Uszunomian lawn

2.1.1 Earth Cutoffs
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2.1.2 Cement-Bentonite Cutoffs
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2.1.3 Injected-Grout Curtain
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2.1.4 Plastic Concrete Cutoffs
AaUNSANNFIUNANTaLUUINlUT Fuud ns1suaznTIn Falw
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2.1.5 Concrete Slurry Wall
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1) AU UU (Permeability) Aasiaendn 1x1077 9./

2) Anudangu Jagmsiilugaaninuganegu (Modulus of
Elasticity) Us¥nad 4-5 Wi1veeAugIusn
3) AuLdauseananainaeunin (Plastic concrete) 354

fdasnliiiy 1.5 MPa Leunanidesniswaninainusinigusn
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M (Cutter wheel) dnuaziay 2 1 g lua1ea19gnves

YDUATBITNT A L UBUIAIA AR ULAY AL

a ]
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4) szuuAuANSAlLLA (System control) AIUANNITNLUVDIN
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157199 1 A19819lATINSADES AN UL IUS SN Bauer

Ui Uszmnail 9 4 i . 4
A . Tasems / fudl | UssanieSesdng | deyawiudue
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. Waunuin Cut-off Wall BC | , .,
1984 R LRI IR
Brombach 30)
BAUER
A Tuttle creek Aunsfiuald
2008  |awsgeLiini - o ¥
dam nN9ARAUIYUY
A TAsansneasna
2008 |ansgawiIn| Wolf creek dam Hydromill
Secant pile
CBC 40 _
oo L 1AsansfiAyaY
2012 Faalus | liszyelassns | (Customized .
AN
Cutter)
. - CBC 30 - Low | dwisuituiisnia
2018 RG] Un3a (Paris)
Headroom AIUGI
1#ind0q BC 48
. Forggensee, BC48 - Cutoff | =~ _ &
2019 wwasuil dwsuanulanu
Rosshaupten Wall ¥
i
YnFNGs 5095U
2019 HAWIAT Saskatoon BC 50 + HDS 250
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1 1Aseednsialasiiad

Steering flaps

—  Cutter frame

Combined electric
and hydraulic box

Steering flaps

~ Mud pump

~ Gear box
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Foyansinzdisnn | veadlefsiudu/Auiifinaeani@iiu | Geo-Solutions

(Boring Log) SN (2017)

Tannunnnisyn | Jaaiiwntunnddewduiumiloands | Geosystems

Bruce (2013)
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W5 dlimesan Funamsiinuresuseinu (Torque) | Trevi Spa (2022)
irdoaing uag Slurry pressure Asil Tasnsua
wa91n 14 Data logging
Amufiuth vyauileTanilen K < 107 cm/s §78n15 | Karkheh Dam
vageuluauuuazie U iRnTs Study (2001)
N1IATIVEDUNT N15aAasUBY Slurry loss LAAIRIN1S | Herbert Hoover
gaude Sury | Whgduiiuunli$hdu Teeldmsfionn | Dike Project
HALUU Real time Tusgninegn (2012)
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Cutter Data Cutting Materials Geology
Materials Excavation Visual Depth - - - - Final Decision
Machine Inspection (m.) Cutter |Hydraulic| Cutter Cutter [Penetration Color Grain Estimated Actual
Rotation | Pressure | Torque | Pressure Rate Size form Design |Interpretation

Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk [Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Grab Grab chunk |Record No Yes No Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Not Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Likely
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes Close to Accepted
Cutter Cutting Record Yes Yes Yes Yes Yes Yes Yes From Design Yes

Record From Design
Cutter Record From Design
Cutter Record | | | ‘ ‘ From Design
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32 naeivgayasasnunaiulndesiu

lussazusnveensinw ladideayaainnisneasiemunadivi
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Fruau 5 unawsn wafadunasidewivdmiunisdndulaveayn

sosmuneiivin Asanddugun 4 Wedltayanlaainnisyaasdlu

AUty e1ainsusulsunaEidenalifianumagauuin
g9t uauanimninnu nedeyadiviunldiasuiuuseenidu

4 ngunasialuil

321 ﬁ’ayﬂ‘ﬁ’ﬂﬂ (General data)
WemusznaumeUsenniaiesdng, dnvagianfiu/auainnis

ADA519 LAYTEAUAINNAN

322 ﬁaymﬂ?aw”ni (Machine data)

GTE-03-4



NGCE3(

N15UsEYNIVINTIANTTUTESWNIYIR ATIN 30

Sufi 28-30 weEAAN 2568 2.UTZAIURTTUS

¥
=

The 30t National Convention on Civil Engineering

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

1

9oy svaneveadeyalal sednsdeidudunuanuud e sy

Usznausg

1) dn3 Iy uiie LansdednIn1Tvyueaiafin
(Cutter wheel) faguit 2 Wlednsimavusmmanedsiiuiiufeann us
ledasmyugamnedsiulimuudsivFeddnvuzisnzunnie

2) arwulelasan uansisnnudulusesyaiinsgsine
Cutter wheel ilonudulalasanganeienavefuifinnuuds
wn usisleruulalasanimnefeiuiiansnsoyaldine Taruuds
AUTIEUANdY

3) dwiinviain mnedusaiesaddduniswaudiuiaie
lalasiad (Main component of cutter wheel) dledhminiaias

[N

nunefemdainiiu mmfwﬂ’ﬂﬁ’afﬁ”ﬂqwmaﬁaﬁ’uﬁmaaaﬁa Sk
ﬁmﬁmﬁhfﬁ"m?guagﬂif’fvmwwumﬂmmﬁﬂﬂauLuuiwlumﬁ[,uswiwmi
yadamumuuiugaazyihliinaesd

4) ﬂ’JW%JL%’Jﬂ”Ii‘qﬂ (Penetration rate, m/hr.) ©uNed98m51
nsvhuveslalnsiad lumiteves wasredalus Wewefugeu

ANAUIINTYRILETY witAuFIN YA e TuuLDs

3.2.3 foyaimwiiueInnsneas N

v a

Joyaruiunnnisneairandunguieyafivansidinvurvo ey

ana1nnI1syaTLunvinuesiu/iiu Ussnaumedvesianfuniediu

warvUIAvedianAUVIe iy

>

3.2.4 YoyadnwaesTiling)

Joyannuuzssiline1usenauslunsuseiduyadnue
ﬁmﬁmmmﬂmqmmzﬁ’ﬁm (Estimated from pilot drilling) Wil
Uszllunndnuaizssainerfinudeunsieadiefunsiiuth (Actual

interpretation)
33 mIUSuUFunasinITaTINAR UL

Foya 5 ukausnlanuINsieseiinaeingaraserineiiu
Jesiu wuirteyassalivendaindeyaiineides vilideuiiaudy
loun dndrurunniiu, dndruRiuniasadRndas, ANUNANNUYBIRY,
AULDIveafiu, SEAUANUKRY way SoBuAnvaLiu Wodmwundy

aa Ao v - & aa v A
sselineidanudesnisilesannnisuendussalineluninauiudn

WAy
34 msagunasivgayanunsiiuilanu

nteyaluuwnei 6 89 10 liassusuinaiazuuulaeimianig
FUUNNIETHINg asdonuniu 1a1a1Naes T inayin
winzaunen1sinau nuitumeilifinaiidaiaudeinuei ngaynda

Afiunsindayadasieluil

3.4.1 Joyainosdns

neanTInsizinuIludeyaninuiinisyn aunsauansds
Usz?ﬁn%mwmi"vi’wﬂusuaaLﬂ%‘l'eNf{]"ﬂ'ﬁla‘lmiﬁaaﬂlu%’uﬁua&mﬂiamqm
vinlsf il waselud laifanudndusniedsldanunsauansis
PNENINTITRNATD SN IR TduA Hydraulic pressure, Cutter

pressure, Displacement, Angle, Cutter rotation, Pump

3.4.2 YoyaawiiueINNI5nNeaTN
fntoya dnduvunniiy, anunauuuvesiiu ey ewnliny
ansavenivanvugfiuansineseniefiuiialaduasiuatesnddin
a s
Yash
=
4. Wan1IFNE

4.1 msbihmilpazuuveunasivgnYn

nslidminazuunreunasivgagaldfunisieseilas
QL%'mmty Wt faunamindusnzaudmiunisidauaidu
nsvuaunsneas1slaefasauyseendu 3 ngu leun doya
1309903 (Machine data) $oway 30, doyalAuiuaINNITneain
(Cutting material data) Sovay 40 uag ﬁaga%uaizﬁiwm (Geology
data) Sewa 30

azuuuluwsazdiuvesnasingayagnuiuasulaglinisszay
mmmmLﬁum@ﬂ@lﬁﬁﬂnﬂmé’ﬂmiwﬁ 3 iielifaenndasiudnuns

~Na A
BIUINYINNU

a s 1o = Y ava dgwy o
719797 3 asuinaivegayasesiunsiuildauinldata

UInAZLLIY UAINAZILLL

naal 318115
(%) (%)
v s o <
doyaLATesing 30 AUTINTYA 30
BUAVDIAU 15
a 5
JoyaiAuiuain dndruiiumesndindad 5
. 40
ASNBASIS Auudevosiiu 5
TYAUANURIA 5
JOUUANVDIAY 5
.. SyEyIIRnEUANTUAT
doyadnuaiy . 20
o 30 ANTiuLn
s3eINEN _ -
TLYLUNNEUDDNLUY 10

4.1.1 Joyain3edins
AUEINTYA AIaRINTERUANEnTesiIimisufum
wiheduwnsaedilus Fwinmsifiudeyasaziuinsiaaeunuii

ASINMSYRENIsaUIUanduiuuasALLlTIn1eT 4

715190 4 inawinslinsuuuausimsalussazduiunseiiu

vlinvesiu ATIULSINTYN Weight (%)
Embankment and residual soil >3 m/hr.. 0
Phyllite 2-3 m/hr. 3
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1.5-2 m/hr. 15
Quartzitic schist 1-1.5 m/hr. 27
< 1 m/hr. 30

4.1.2 YoyalayiiuaINNIsNaaTN

1) MsTuunsinvesiunsofiumeaiani (Visual material type)
THinasinisudsnzuuuanduiiniivi weendy 4 Ussandmnss
iis

157199 5 naueinslving LY enveIRuus oy

L LROM) Weight (%)
Embankment 0
Residual soil 0
Phyllite 0
Quartzitic schist 15

2) Avesianfuvseniulaginaeinisiinzuuuimisei 6

= '3 £ = a A o a
15199 6 InawsinsTinvuuudveshiunedunsiiu

3. Moderately hard rock 4
4. Soft rock 0
5. Very soft rock 0

5) 3gAUAUKIIYBIU (Degree of weathering) Johannesburg
(1976) FIMUARIUNINTFIU Association of professional geological
scientists (APGS) laginauin1slvinzuuuandnumgauEianIsuls

ANNYDIRUAINTTIN 9

A15719% 9 inaweinsbingULLTesERUAT LRI VDI

Degree of weathering Weight (%)

1. Fresh rock

2. Slightly weathered

3. Moderately weathered

4. Highly weathered

ol O | WA~ WU

5. Completely weathered

3) dadgruiuilaladiasiualesniAnTadannias eanseslaay
(Desander material classification) Tagnasin1shingsuuaNsosay

a &

Ypastiuiumasndindadiiosnidutuiunivindanisied 7

= '3 o Y 1 a A '3 a § aa A ¢
ANS199 7 NS iRz uutesdnduiuiialaduasiuniesndanTes

A — Weight (%) 6) s98uaNUDIAU (Fracture) Johannesburg (1976) 414uUnNAY
1. Dark grey 5 UIMTF1U Association of professional geological scientists (APGS)
2 Grey 5 Inginauain1slinguuLAInIs1ei 10
3. Light grey 5 anTsd 10 nasinislipriuuvessesunnvosiu
4. Greyish yellow 35 Fracture Weight (%)
5. Light olive grey 3 1. liflseaunn (No fracture) 5
6. vellowish brown 1 2. fispaunnuuuln (Close fracture) 3
3. U359unsn (Filled fracture) 2
7. Brown 0 -
4. fuidou (Stained fracture) 0
8. Light brown 0 - =
5. Jspgunnuuusln (Open fracture) 0
9. Reddish brown 0 P o ~a
4.1.3 YOYRNNBUSTIING]

1) 5288M19NEUANNTUAIAINTULT (Lugeon map) LaRIsT

a

sUN 5 NM5MAAZLULITNINTAUNIINTEAUANNENVBIAUT BINWNITY

1]
P2

PRsANAUSEAIUANEANTRLE AU TUAA NIV I T U U

ANPNNTAVUNIUBENTN 5 Lu. VDILAAZLNS TSN NS IR AZLUUAT

4) sAUAIULT U037 (Degree of hardness) Johannesburg
(1976) FILUNAIUUINTFIY Association of professional geological
scientists (APGS) Tnainusinnslfaguuuausiwuanuudaesfius

f15199 8

= 3 D3 o < a
AN9199 8 LNAUTINT AT LUUTBITEAUAINULT B ITiU

Degree of Hardness Weight (%)
1. Very hard rock 5
2. Hard rock 5

daaudiuilaladuaziunesndnnTes (%) Weight (%) AN919d 11
11N 90 5 st 11 inavnsazuuuessyiuduiiudifideufividesnd 5 Lu
70-90 3 Condition Weight (%)
60-70 1 1. Below 5 Lu. lines. 20
flounin 60 5 2. Above 5 Lu. line less than 3 meters 8
3. Above 5 Lu. line more than 3 meters 0

2) 588311991 UBDNLUY (Design line) sl AzLUUY
f9sanansEiuaudnvesfus st A ansanfuss s
ANENTieBNRULABWS LU VDA aZILMY TnaLnaieinasTH
ATLLUSIANS19T 12

a 3 D] o o
A15197 12 INUTINIS AL LULTRIIEAUTIDBNILUY

Condition Weight (%)
1. Above design lines less than 3 meters 10
2. Above design lines less than 6 meters 8
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3. Above design lines less than 9 meters 4

4. Above design lines more than 9 meters 0

42 navesnzuugnYAToIn NI iRusaya I

NSANAZLUUNEAYA ATIAABUYNAMSNBUEYDITANAUNTONUNN
2 wns Tudu 1 99 deazuuudnnme 75 % lugddaginuiiui
agluaudniiiarsandudei 1 (Stage 1) uazdndudosynsos
° = T ' = o e :
munsfivinly Stage sigly ilenivaeudnuuesIAINg1wedson
Ildnuduiiugniovseduiiunlusaiuniney lnsinusiuay Stage

. & , o &
TaﬂﬁqﬂﬂﬂLLUﬂaaﬂLUu 3 @3 AU

4.2.1 szAuAINaNYIuNAN
a v oA Y = o P2
nsnAEeuNIsYALsURUTIsEAUANaNUIUNaT Tnefvunalidl
Azuuulaisinng 75/100 Wuszer 3 Frsfanei 91nnsUszifiunuin
Fuituiiviieglusgauanudnlinnn uasldnuvausunsnaduseninagu
wlusauazduiniiuin mslinneilaeidetnadmnunsedu

T Y, & o A = ¥
pzuwuilBiieduiunurestuiiuidanuivthegraninyauy

4.2.2 S¥AUAINANAY
A X D4 4 aadw
vinaiinegmulvaidou delassssunafidulvavitisan
wssRuinliay daalinudoinisveunaeivgaynanas laginua
WnaIATLUNT 75/100 wazRaalsnzuuuluseausananiies 2 479
faranuiituy

Left Abutment
— -

Design line (Secondary)

4.2.3 32AUAIINANG

1 a =

S ~ = a o Sa
LUAIUNBYUINUNAIT DU F91NNTUTELLURNEUETIAINEN

U

v v
o

wazA1ANLTNTIYe LAY NuhTuiuiivinegluseduaudniian

& & & 1.8 1 oq wa G a o '
1N waziduiuinagidusesiinm ilvillenmanutuiiugiannnds
d1udug wenand Teyaannni1InsIviangAnssuve T ud Ity

£ q
v

Hugrunniiquantalun1sfuuigs dudivuanasiaziuud
797y lnpdadldnzuuulininda 85/100 soifloaiu 3 479 i oli

o

A o o Y 1Y o = 5 oo o
?1’111’1'5&EJ‘LJEJ‘LJiNﬂ’ﬁL“ZJ’]QI“UUVUV]UUWW@JUF’NLL@%TJ&@(ﬂﬂEJ

43 dwgnmsanaulangayanuwsivii o

4.3.1 n3dlmsvenluszaunmantiunan

inaeivgayamumsiiviinsainisrealuseAuauanUiunans 6
U7 6 Tiaudn 12 was wuduiuilaladezuuuiatudu 30 %
Weswnanudinsyatiesndt 1 washedalus uwidalitewnaeidudiu
s e v a ' v a =
Aidlifinzuunannngudeyaimuiinainnisneasna Nn1udEn 34 wns

& a f aa o & 08 v o £
wuduiiumeindindadvinliiazuuunismgayaiududu 70 % an
AzuuungudeyaiAviiuanMIneas s wazlelndseiuneayanaiy
dn 38, 40 way 42 wns avwuwAuTwdy 75-85 % 3 ndeya
srggvnennidutuAIANiviuasTayaTTEEiNIINIdURRNLUY

Andeiudmeayariunsiivinlafu

Embankment [l Residual Soil Ml Phyliite [l Q.Schist ——- 5 Lu contour

Right Abutment
— —

g i !

<ol m

T | | | Wiflke
i = I,!! TNl |l| t dl |
LT
<« | I

& oo e e e i

70
l 1

1
24450 24475 24500 24525 24550 24575 24600 24625
D D B DD DD o DD DS DD
&

24650
I PPN R D DP PN DPDFP PSS DD 55
DS S R SR SR S SR O R R R S S R S S S S S

- . Normal excavation
24675 24700
> » 4 o) .3

Ll !
24725 24750
e 2

1
2+77£">'5
SR

Q\\” & g - - - Abutment

- - - Deep excavation

UM 5 AzuuungaynTosmumivinuiagdu

AN9199 13 F089NITATLIVBUKIT 15 NTEAUANNEN 42 18RS

nga 318015 LT Az (%)
Foyaindesing ATIULSINTYR 0.67 m/hr. 30
Joyairuiiuainns wilnvesiiu Q. Schist 15
RGGEAN a Light grey 5

fnduiiunlesndin
o 80 % 3
V&R
o N Moderately
AT D99 4
hard rock
FEAUAIUKIG Fresh 5
TOULANTVDINAU No 5
TLYLWNNLEUAIIN
N 300 m 8
.. . FuAIALTAULN
Joyadnuniessiline _ -
TLYLWNINLE
1.20 m 10
20NULUY
9 85
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Panel no. 15 Bite 1, A27u@N 42 m., Score 85 %

Score (%)
60

0 20 40 80 100

75% score
85% score

10

20

Depth
w
o

40 L
Design lin

Depthof StuT 43.20-m
45.00 m.

50

75% score
85% score.

Embankment = Residual soil Phyllite Q.Schirst

60

—Score-1 Penetration rate (x10)

——Depth of 5 Lu : 45.00 m. ——Design line : 43.20 m.

—75% score —85% score

JUN 6 wansliATzviinaegayansiinmgalusEiuaNEn

U1unang

4.3.2 n3dlmsvenlussdunIaniu
s o =~ = 9 = & o ]
WnaaivgayafunfiuiinsdnsgalussRuanudngiy digun 7
A0ENAUNITIULILHIN 3 Taudn 12 wns wuduiiuilalad d
AnusINIYaveuasesdnsliaianevilinzuuuegluyie 10 -40
% N1AUEN 26 WA NuTutuAleadRnTadiilinsuuungaYn

A X oz "y a v P
WWNAULU 74 % ’\]']ﬂ?‘wLLUuﬂQlJ‘UE]lIuaLﬂwwuﬁﬂﬂﬂ'ﬁﬂ@ﬁﬁ’m Lzl

Indsedungayafiaaudn 3duay 36 wes azwuudindudu 80 %

ndayaszerriianniduduaianuivinuasdeyasseyrinanidy

ponkuuImenYAfunsivinlday

Panel no. 3 Bite 1, A2M&N 36 m., Score 70 %

Score (%) o -
0 20 40 60 5 80 5 100
S S
0 a a
® 3
" (%2}
~ )
5
10
==
= 20
=]
Q
] ?
Q25
il Design lin:
27.74 m
30
33 Depthof 5 Lu : —
————eeee e ot -
36.87 m. S S
40 @ a
R X
wn 2}
~ C
45 Embankment  Residual soil Phyllite Q.Schirst

——Score -1 Penetration rate (x10)

——Depth of 5 Lu : 36.87 m. ——Design line : 27.74 m

—75% score ——85% score

JUN 7 manslasEiinaeigaansainsgatuseiuaugn
Au
4.3.3 n3dlmsvenluszaunIuang
inasivgagaiunsiuinsdinisvgalussauaudngs fagun 8
o : ° = % < = = & a s
A8 19N v 19 inudn 22 wasnuduiiuilalad
& o 2 B . .
Azuuwiindudy 30 % es1nausinisyatesnii 1 lwasde
e uigdalifunaeiduinadadifiasuunannguioyairviiuain
N1snease Nnudn 38 wWas wuduiiuatesndRndadnseauainuy
Winagsesuanvesiuluainane vinliazuuunisngayaiudu
BN 70 - 85 % wazilolndsyiuneaynazuuniindudu 85 % 7
ANEN 46, 48 uar 50 Wns INTeyaszevrinandudurinLiy

ez deyassezviaanidusanuuuImgayamunsiiuiilamu

4.4 YAUAIINANAMNITULIINMTITNUTIEAYRTIWITIU

17 1UNY SEAUAIMWITIUILIDINTUROUNITOONUUY

nsAeadeunaiutness 33 une Wesvduaudnvesiiuna
fudhFeudlouiusesuanudnandussnuuuiiased 14 wuin
sysuAMuEnvasunaiivildvifussiumudnandusenuuy
VNUKS LﬁaﬂmnLﬁaﬂzLLuuLﬂm%wqmmﬁu 75 AYUUL UALNAAZ LU
anaslutnsdalurliuiaunssndudoniiussiuanudnvesunsiiv

Y1U1nNINTE LR ALUUAIUA

a 13 =~ 5 0
M990 14 ﬂﬂLLWQWUu’ﬂ,uﬂimﬂ’N‘]

= . o % 5 . o % N
n3divgaYAiLNeTiv UMVl | wWesiud
v o ~ 5 v oo P
syaufumsiiuilnalfsaduseniuu 11 33
sguiunefiviineuduRBNULUU 6 18
sgauiuneivimvdadusenuuy 16 as
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— Over Depth » P

Depth m)

= v p: ~ — - Depth Design

JUN 9 anmwandnsvesnudniunsiivinldduannsléinaeiveayauazanntusreunsesnuuuy

g +145
E +135
§ +125
5 +115
+105
+95
: Secondary panel W Primary panel m—— Less Depth
Panel no. 19 Bite 1, A211&@N 50 m., Score 89 %
Score (%) i -
0 20 40 60 5 80 5 100
Q o
0 “n w
R X
wn (")
~ 0
10
20
30
£
=
&40 Depth of 5 Lu:
a 41.20 m. i
50 ‘l
60 Design line :
60.51 m.
o (-
<] o
70 2 2
R X
wn wn
~ C
80 Embankment Residual soil Phyllite Q.Schirst

—Score -1 Penetration rate (x10)

——Depth of 5 Lu: 41.20 m. —Design line : 60.51 m.

—75% score —85% score

JUN 8 namslinTviinaeingayansain1svealuseAuauEn

G

Weneadienunsiivdnie 33 was viliaunsauszdiiu szau
ANudnvasnuniuuni imdeldlaenisldasuuuaindoya

\w3043n3, Teyavndnvuessaineilannianuaveaunadnaquas

a

wAnezuuNsTgaYa lkeanisalssdiuauEndunsiuh
widefgud 9
nMslasgissduanuinmunsiviilddutane 65 ung
USimstunsiiuth 19720.65 gnuariuns 7 54 wweiifiseduanny
§n939 (Actual depth) snnndnseiuaudndunaiivildiuein
Fumeun1seENLUY (Design line depth) Usinasrunsiiuthiianntu
551.76 gnuiadiums v3e Wiindu 0.028 Wodidus wansiagage
funsiiudlngldinnusingayatuniiuhonsiiuiununisneasd

winnnsvgalaeldiidesnsy weasuasisanudulalunisUanu

U

P
°

A5ivatuueIfumaiuLin
5. ayunan1sfnen
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nsreads, uardoyadussdiinet Tasinusinislimsuuuldsums
USuugaannanuiuresifsaviay Uszneududeyai sausuls
FENINNINDET v’igqul,nmsﬁwqmwtﬁaaamﬂu 3 drunudnyuy
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1) U3usgiumnudnuiunans Tinast 75 asuuu deiies 3
LN

2) Uinailvdidou Minusi 75 azuuy deidles 2 92

3) U3nauseduamdngs 1inaust 85 azuuu seilles 3 9aq

wan1sUszgndliluniaauumudn unsunsfivihiissdunisyn
Tndisuiduseiudosas 33 gaRtunthssfueenuuuiosay 18 uazn
dnndnssdueenuuuesay 48 Taensdifigadniiundissduuuy i
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- = a 'Y = o P Y o o
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o o =
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