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ABSTRACT

This special project is the mean research of the detailed construction by pipe
jacking and immersed tunnel method. In the concept of construction by using the pipe
Jacking method that leads to the drilling head and other tools that are needed for pipe
jacking that include the example of pipe jacking. Other than this is the example of
construction on pipe jacking in Thailand and other countries for someone that
interested in pipe jacking to study on.

And for the immersed tunnel, we will tell you about the main method that use
for construction and it consist of the method of constructing the tunnel’s fragment, the
transport of the fragment, the sinking of the tunnel’s fragment and the method of
burying the tunnel. Other than that, there is the example of designing the underground
sea/water tunnel for someone that interested.

From the study of the method of constructing the pipe jacking, we can apply it
to many things for example the pipe that transport water or the electric wire and etc.
And for the constructing immersed tunnel method, based from the research we found
that there are many unique characteristic when comparing to the underground tunnel.
If there are the continuetion supports for this research, we might apply to use the
incoming technology inside our country.
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2.5 Metalnsamsaunaitia

Vululszmalneonnmafudeya

A - — y yamdayan '
¥olnsams VDUIYAVBINUATUNITAUTID 19199 SuPuAYBIND
1n)
Tassmsthiimidoaniaun ONILLIALNBAT I IUAUTIDENT 1845 tuAT Hvie 22 Ue ANy 48,700,000 | Y119 300 mm. = 1,555 m.
YUIA 400 mm. = 290 m,
Tasemsshiainde nnu.g2ef 4 2ONUULUAZADN 19 NUAUNDEN 11841 (RS 1B 9018 | Avu 744,863,296 | 4119 300 mm. = 1,569 m.
VHIA 400 mm. = 1,240 m
YUIA 500 mm. = 653 m.
YUIA 600 mm. = 1,012 m,
YU 900 mm. =721 m
Y11 1000 mm. = 3,662 m.
Y¥UIA 1200 mm. = 1,573 m.
YUIA 1500 mm, = 481 m.
YHIA 2000 mm, = 930 m.
2ONUULLIALABAS 19 THAUYIBET 2711 AT Ui 35 1D finy 75,991,523 | Y419 400 mm. = 436 m.

o o H4 o P
Tnssmatiniatiude nnu.agaeh 4 Tauhn 2

YU 900 mm. =711 m

YUIR 2000 mm. = 1,226 m,

—_
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yamdeyan

Felnsams VBRI UM UM TAUTID EAUEXRRLY ) FUPuATBINE
)

Tasemssamatiiasindo s.amstsims | senuuutazisadsnuAuen 21546 was U 15510 | nsundunuuaiy | 883,625,558 YA 300 mm. = 3,709 m

Mudemilodiud 24 Y1IA 500 mm, = 4,261 m
YUIA 600 mm. = 1,534 m
YH1A 800 mm. = 1,721 m
YUIA 1000 mm. = 3,662 m
Y11 1200 mm. = 1,573 m.
YUIA 1500 mm. = 3,277 m.

Tssnsfamminiaind samsaims | swneadiauiudy 10009 was s 110 1o ATURIURUNANY | 235,228,299 YUIA 300 mm. = 1,916 m. |

Srunmmilodand 25 W1 450 mm. = 2,190 m.
WA S0 mm. = 1,474m
YUIA 600 mm. =238 m.
Y119 800 mm, = 108 m,
YUIA 2000 mm. = 4,083 m

Tnssmsviedsiiude amy 9297 daudi 2 Janiviensunia 0172321 A3 Y 24,500,000 | Y119 1,500 mm. = 2,321 m.
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Folnsans VOUIYAVBINTUATHAIIAUND 191993914 ’ NezdaAvsINe
@)

Tassmsthiiminde nnu.gaei 1 BONULIVLAZNBE 19 NUAUNBYTD 1961 1AS 1D 18210 | Ay 273,587,287 | 41I@ 300 mm. = 184 m.
YHIA 600 mm. = 1,167 m.
FUIRA 800 mm. =4 m
¥R 1000 mm. = 20 m.
YU 1200 mm. = 586 m.

Tasemshsiaiide nnu.daef 3 POAULIULAZABTIINIUAUYIBT 64922 1A NLD 53510 | ANy 4,533,633,000 | Y419 300 mm. = 11,736 m

T12€8

VU 400 mm. = 10,569 m
Y119 500 mm. = 3,572 m.
VUM 600 mm. = 6,508 m.

YUIH 900 mm. = 8,169 m.

M3LUBLOLOUINGDALM BLOUBTIGRUNILE

YUIA 1000 mm. = 2,170 m.
YU 1500 mm. = 7,237 m.
YUIA 1750 mm. = 2,385 m.
YUIA 2000 mm. = 6,060 m.
YU 2300 mm. = 6,516 m.
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yamdayan

Folnzams VOUIVATRINUMUMIAUND IDv8INY TBLIDEAYBINID
(V)
vauaznedevmvamilnneniios PBNUULUAZNDAF N NUAUYIBEI 1855 1as TiD 24 i M5 v unsvas 189,200,000 | ¥41@ 1500 mm. = 1855 m.
veuasviedevaoamiiunangdl PONLLLLALNBASI9UAUYIDNN) 872 AT Ti1ie 18 1o s Ifhwasvans 39,900,000 | YuIA 1500 mm. = 872 m.
msilszih
viodainlszah fanazABaTIINon 1Y 346 1UAT UATNA 69,000,000 | Y11A 2000 mm. = 346 m.
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i jacking equipment
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shifry discharging flow
4| discharging
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cutting head |
cutting wheel [.
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| jacking shaft I

~
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w1 o A o My w 1
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vedwiulumsduvieenunsautiseen @iy 2 e Aviledu (Jacking pit)
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& o = @ = d:’ [
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' :’ a’ ar = ] A U] ya A ] -
wieszienhminwnanuysnahnteme Ivueswaslu1dau FIN1TINUDADUNIA
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1 o o 1 U g - ' -: 1 " o o
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3.3 gunsamlslumsdure
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3/ £ ' & o v ' v A v H
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o 4 a . . . - 4 1 A ar w 3 w
fuiludestivioaaussdu (Intermediate jacking pipes) tegaomunsadulunsauvielud

vosu

AN 3.4 saasanalszneunsaune

33.1 qmm'llﬂ (Jacking rigs)
winsaduIngjeziiginsanszuen  daulassveuniuseszdanionss o
funsduAuazuaIuYes Thrust ring AuSveaiLTsvzdAneonuuyiivansaudy
anmyesautaznszuunsMITIuMIYAnTE  2unausesiy (Rigs) fldadesiannedd
minzauienazanlumsianisuazarug 1ensaluniseenuuuesiinssay
lalasdnuazindestuilandean B lugawiuse  daumdalunsdulaoialezegiszina
2,000 i laTasdnuAnzAnziinsaduegyszunn 300 - 650 113 uazlinnuansalunisdu

9
AdUA 30 - 300 AU
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3.3.2 neaauiy (Intermediate jacking pipes)
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3.4 sTuvaNaLIAY (Spoil removal)
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3.4.1 szvvde@eu (Wheeled systems)
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3.4.2 Positive displacement pumps
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3.4.4 szvvifuviveanad (Pumps slurry)
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3.4.5 Screw conveyors
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3.4.6 Vacuum extraction
dlumsdudesTaomsaannusulilndifesfugaansmiedudssdusen
[ 4 v { o : ¥ a a a o o
nnglusd  Tagssldvisdiuganiivinaaaud 50 dadmas 99 250 dadwas  uazldthein

-~ ar as o <t T o i 1 a Y
adwanmzlndifvsiuaazgagnme Taqazgadndesgdunuilegusnuwintaunie

¥

=)

udadndsa lilfadanelll Tassza@nsamvssmsdndesluszes 200 weas ansadndosls
ar v o = = o v @

100  AuasKIIug pazlinnudsansSnmeima 11,500 gmnsdmasaeda lug

¥ =14 ar o @ =Y a A 9 L] = =1 s

atne Isnaudadidodidadusiiavesduiivhnsyaeiz 1wy Awmileiswansagady

Wunesduaedld



v A
3.5 anviaeau

usafiAnTulunsE LMY fousufiosnmiminveaouaziss
@oamussnhaiduiavesivosuauluseninmsduio  Taousudsaniuiszmuay
amnadurgudnalveve

fymiseasudvany  aunsoud1dTaems Wievuadnniomsldms
wdedu  mnmandeaunidlidfvenedaa it e unandusafius i Tnseves
i3 (Jacking frames) Sl ewdeldifanudoneld  Tasasmsndeauia i

fouldfowuInluy wsemswauszrnauu InlunduIndwes

qilawit 3.13 uaaansesuinhidhnd

dauwauvaauy Inlunminnlfzdesesnuuylvilszdniamassany
iavesaumse  Tasdemtimdnqvesasnasaunlvnezdes hilddunsoudalyl
¥ ¥ £
Tudu  msndeauszgnanded lnaviedadslunendnuaziaiumisveuasu lasmsnams
"oA [ =t k') a e (] = o ;a’
waoausziailuuug minavzgnauguTaouywdludeulfilamsnureusiines szuuil
c‘n & o J li cid. o v 1 9
dhifitinann Faunsedamsvasauidaldludumisneg 14
| 9 1 .& E @ ar el v A
mnlasamsidonlfmsnasaulamuzanduioquaziins  asvasdu
ia H v A e e T v, el
fihun ez munsoaaussn 1 lunsdudniadiruninaavinalasaniusadai ien 14

4 a o U
Tuminanseednsianas dewaldsimveslasimsangnasld

92



3.6 ﬂ]iﬂﬂﬂ!!‘l]lli‘i1ﬁ%l‘ljﬂ'l‘i€fu7|'ﬂ

3.6.1 mIesnuuuusanl¥lumsdune (Jacking loads)

¥ Y
TumseenuuUMSAUNONTUABUNRANT AT

] } 4 » 14
1. ﬁmamNaﬂiznuﬁsﬂﬂﬁusﬁawwﬂmmLf’\'uummmmmummm

(Effective vertical stress) lag

Effective vertical stress = Total Vertical Stress - Water pressure

2. SusanuANLLINeUAIMALYBIYiB (Total horizontal stress) Tag

Total horizontal stress = Effective horizontal stress + Water pressure

o ar ~a 9 as
3. mmmuﬂﬂumnmﬁmwuwm‘n'smz Iﬂﬂ

usadum i une = (Frictional resistance x length of head machine) + Total Face Pressure

4. sunsusRuMnanInus sfsanuvaane (Friction force)

s g < » v Aw s [}
5. 5'JiJLL§Qﬂ'H‘VN‘HﬂJﬂf'ﬁl$1ﬂtﬂulliﬂﬂuﬂﬂﬂ~ﬂ‘iﬂuﬂ']iﬂu‘Ylﬁ]

b 4
UsIAUNIMYA = ussaunihiuee + (Total friction force x Length of pipe lines)

6. vinl¥msnadeauszansoasussaungsslFidilszuna 30— 50%
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¥ q ¥

nindeyanlvn

9/ 1 4 t Y o

Wurmigudnaninsluveyie (d) Wy 1600 W,
Hurgudnaramouenyeee (Dp) Wiy 1800  w.
ANUHUIND (1) N 100 Wy
ANUANNBIND MY 4700 .
anuAnguinaavie iy 3900 .
ANVLUIND WAy 6800 1.

¥
sanirlaau RGsT 2000 W,

¥

ar 4' 9 o Y @ A
usaunIFansoduala Al
MIAUIV
auud  DudAunsaa weunse SPT N dszina 25

as :’ Y = =2 (Y dy a
szavihlaau Uanudn 2.00 WAT IINTLAUWLAU

¥
mieimiingy (Ys)= 195 T/m’
4
ussAuii luuuanune (Water pressure at axis of pipe)
v
= (Yw) x (szdmiwilonrwangudnatave )
- 1.0 x (39-20) = 19 T/m?

v ¥ v
ANuRULUIAIInuanunune (Total Vertical Stress at axis of pipe )

o [
v = (Ys) x (anudinguénaisvie)
= 195x 39 = 7.60 T/'m>
Effective vertical stress at axis of pipe
¥ ¥ . Y
&' = aMuAUILIAMInLANLALND — u3sauih lusunuve

= 76190 =57T/m’
vinAsauyAiududunsie waunse SPT N dszanm 25 9214 Friction angle of
soil (@) = 33

Al Ko = 1-sin@ = 0455
Effective horizontal stress at axis of pipe
8h = (Ko ) x( 8v')

0.455x 5.7 = 2.60 T/m>
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Total horizontal stress at axis
¥
3h = Effective horizontal stress at axis of pipe + anuautiluuuunune

= 2.60+1.90 = 4.50 T/m?

Face Pressure
&5 Face Pressure 775921111 Total horizontal stress Aailu 5.00 Ton

AIUY Total Face Force = 8xA
= 5x [Y4x(1.80) ]
= 12.72 Tons fAalszuia 13.0 Tons
Frictional resistance F =(D)x [(dv' + 8h’) tan @'})/2
My 0= 0870 =0.87x33 =287
F = 12.8 Ton/m

HSIAUNABINTIHBININEUAUWANZ5ZINM 2 AU HAZANSIVBINANSIIND 3 UAT

¥
ANTUUTIAUNTNR U = (12.8x3.0)+13.0+2.0= 534 Tons

Pipe Friction

For Fully Lubricate Pipe Uplift Force 1.0x[ Y4 x (1.80)° ]

il

= 2.54 Ton/m
9 b 4 1 b 4
viminnie ( Pipe Weight) = Wuninthda x mietimiinasunsawGuman
= 9(1.82~1.6%/4x24 =05 Ton/m

2.54-05 Ton/m
2.04 Ton/m

useqns ( Net force)

Friction force = 2.05tan © = 0870 =0.87x33 =28.7

Friction force = 1.12 Ton/m

a Y] o q I'a 4
AL uNLIRD BN 20 nleTua

'
UTIAUTIWNINUA 12x1.12 = 1.34 Ton/m

[

¥
ANUSIVBINATNHUA 68.0 m.

1 4 N
ussrunanuandslFlunmsaune 534+ (1.34x 68.0)

144.52 Tons Anilszuiae 150.0 Tons
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' 4 ] i s ' o o
winl¥minasauzyivasusanasalslunsaunsldszina 30-50 nlesrua

Qo é o T ] 4
ussdundnalFlumsduneninldamsuasauilsznoudin = 150x0.70 = 105 Tons

3.6.2 mIvenuuUNeanlInY (intermediate jacking pipes)

Intermediate jzcking stations

7] F o
Ja i 3.14 naasRIveImBaANTIAY

' - @ A o o ar [ a1
lumsasstedu Fednainsmitistsnonsslumsaunio aniemuisn
ar ar ] 1 o ra ar LA | a
sonuuyIiTunssduveuisuilsfdonld  uddsdngdnednfie  Passive force
YoiBIee  MNUSIRUYBIINIInNNY  Passive force  sxiilvuezgnduasenda
unuivisazgnau ludand
o .’, &8 Ao d’ V¥ a A ar L )
auiuainzmsud luilymii Taoms 19vsaaus swwueaanuaunime
ar v ar [} 9 L] ar =4 1 = o 9 L") ] :'\ J
Tumsdurie lunduvemnlfinsandndissediadessinlvus swunoluemuduiiv

#uass uaninldvioaaus suazi ldussduaans degili 3.15
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300 Total line Load + Shield [ 7
- .

End of pipeline
Line Load 29° -
Thrust Wall Pressure
T .
(Ton) 140 —v
20 Shield Pressure
0 10 20 30 40 50 60 70 80
Distance Metres
d' 74 \ ¥} d' 4' 9% 1 LY
jUa N 3.15 wanedieenassnufianadiiessinlineannsain
AIBE1IN IR U IAUTNOAANTINY
k4
auyd  MsANUEIBBALLY 80 WAs InaaNinuade 260 @y laely
NOAAUSIAUTIUIY 2 A2 unzvie InaagnsIna 146 Au
1st Interjack Entered | rw.T 1/
Line Force 84 + Sheild 20 = 104
INT. Force 84 + 20 = 104
1st Interjack Operated |frw. 1 |
Total Line Forces 126 + Sheild 20 = 146
‘ INT. Force 84 + 20 = 104
2nd Interjack Entered |,w.4 1 1 |
S Total Line Forces 162 + Sheild 20 = 182
INT. Force = 78 INT. Force 84 + 20 = 104
2nd Interjack Operated fr.w.s 1T 1
Total Line Forces 216 + Sheild 20 = 236

7ilai 3.16 uaasmisesnuuuBanuIAY
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9 9 o ¥ ot @ 1 = o Y] o a 1 .3 - P oe
Munmivase minlanisRussieRei s udeaniuninrImauInTuiTeeq vInNel
b 4 b 4 v
yngranapimdausafsanuesetigs  ewgandt Passive force AniuSuiy

¥ 3 X s o s é
noaausIdulusLer 40 WA mesaaus UM ldnImusduanan  Faseves
NOAAUSTIAULARZAY  LTHBIALSUTEAMIUINTD 84 AU UASHUNAZDN 20 du
s o ] o (] =1 1Y = < o
sty 104 du S sl dusalesas uasdlsaauduilumaaonwsizmsith
nonaussauunrsulumsauneyin 1Yoy Passive force ¥viaanusdy INTIZa2TiUs4

FsamuninAaviensgdunasvesonausswuimihiily Passive force
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4.2 YIODNIYUZ
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4.2.1 Mechanical excavation
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4.2.2 Drilling & Blasting
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4.3 FUAVDIN NI
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1. Conventional shield

2. Compressed air shield

3. Auger-type shield

4, Pressured chamber shield

4.3.1 Conventional shield
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1. Open manual

2. Blind

3. Semi-mechanical
4. Mechanical



4.3.1.1 Open manaual
ndd’ a a 4
Frisehamlasldusanuaulumsyaduseniiuglusd

s1m#t 4.4 uasiaeths Open manaual

43.12 Blind
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4.3.1.3 Semi-mechanical
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4.3.1.4 Mechanical
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31l 4.6 ugasiaeeha Mechanical

4.3.2 Compressed air shield
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4.3.3 Auger-type shield _
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4.3.4 Pressured chamber shield
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1. Water pressure balance shield
2. Bentonite slurry shield
3. Earth pressure balance shield

4.3.4.1 Water pressure balance shield
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43.4.3 Earth pressure balance shield
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nionounsa (Concrete pipe)

- vieAsunIAaw@suMan (Reinforced concrete pipe)

- viepounsahitaSuman (uareinforced concrete pipe)
- YioABUNIANAY (composite concrete pipe)

- vieApuNn3A Indwes (polymer concrete pipe)
viensuniaSudulowaadn (Glass reinforced plastic pipe)
vieFwuananlofiu (Asbestos fibre cement pipe)

vioAu (clay pipe)

viewara@n (Plastic pipe)

vielanzlesou (Ductile iron pipe)

veman (Steel Pipe)
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5.1 ¥HavaINe

5.1.1 neaeunin (Concrete pipe)

JUamn 5.1 uaasiaedanensunin
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T
8y 4 wtia /il
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5.1.1.1 nieAsunIAI@INMan (Reinforced concrete pipe)
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jl].ﬂ]‘l'l‘?; 5.3 uaasseaneyiia Rebate joint
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vio CS Hldluilsemagiu  TaseziimsilSulyaludiuvesseodeuns

o 1 A a 3
Collar Tavszniuldfianutanguunzaunsaiuuseaaisramnaiy

Wiater stop Rubber ring

;ﬂmwﬁ 5.5 uana CS pipe joint ¥8In15AUY®
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131411 5.1 uaasa Allowable jacking force dmiuauglusavinasin

HAZNIIAUND
Nomnal ID (mm) oD Effective area | Allowable jacking
(mm) ) force-tones
Microtunnelling diameters
250 360 0364 473
300 414 0451 58.6
400 526 .0675 87.8
500 640 0958 124.6
600 712 1021 132.7
700 832 .1433 186.81
800 942 .1766 229.6
Pipejacking diameters
900 1062 2297 298.6
1000 1182 2897 376.6
1100 1292 3365 437.5
1200 1412 4084 530.9
1350 1576 4800 624.0
1500 1756 6107 723.9

Huame fwes Jacking force  lumsnewaziinigandia Allowable
489 German guidelines 0§13 iiivsnnvesdifjuimualiniuufu (Stress) vssnounia

Faumioy 13 N/mm? anvnweesiuildua 11 N/mm?
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Tulszmamposiiuil deigmﬁﬁﬁ'ﬁgﬁe DIN 4035 luavsigoraning
wazdssmAbuqegtasy  ddmseiuau wifmsige BS 5911 dewn European
Community (EC) uaz European Free Trade Association (EFTA) lafimsasudsudiu
ﬁﬂ:ﬁ%ﬁmmsgmi‘fumnﬁa‘h’f‘luﬂszmﬁﬁegi‘luma‘i’ﬁ Taoasgiisawien T
Commite European de Normalisation (CEN) dwm$uviensunianeztinnldlunis
funio ¥93 CEN Techinacal Committee 165 Tagldlimsanuminasgiuaiuinesn
udaiteioufisziivie Tt

hn_ls:mﬁijﬂu The Japanese Sewage Agency lAamumedi g
mwizveedmiumssuviefs JISWAS-A2 ednlsfamluanissasmé hiiunasgu

dwiuvehlFlumsdunesmualiluinasgu ASTM
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5.1.1.2 vieAsun3A l@3uman (unreinforced concrete pipe)
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5.1.1.3 7ieABUNIANAN (composite concrete pipe)
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5.1.1.4 neasuninlname’ (polymer concrete pipe)
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5.1.2 neasunIa@IMmdulanaadn (Glass reinforced plastic pipe)
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5.1.3 vedmuanalatiu (Asbestos fibre cement pipe)
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5.1.4 NeAY (clay pipe)

veAuwzinnlddmivaui hisusaiwnissdnsdilihould Faeed
msldinnluouglsudrddiuoedn Taodsumaansseniniiiudsemaiiinnid
BUALILING Tﬂﬂﬁi)ﬁfﬁﬂ{{ﬁﬂqmﬁnﬁaﬁﬂ1ﬂu% fail
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- FumumanauasAianudusage Tunssuuseiildey

BimsRanmaiiansrdaeaudun  Iassznorewaailamufedy
amdaussiidadidevegaq athq'lsﬁmuﬁﬂﬂ"u5&7«\4&'@41?’1'mmqumﬂuﬁsﬁu NI1ET
nulszuazuandie

wihdnvssriessivinaduriguinadaus 750 - 1250 fadums dmsu

g 3 [y o ar [l
glusduwman uag 1.5 was A 2 was dmiuglusduualng

AN 52 uaasvnnaveaninfauazusulasasunl¥an  (Safe jacking load)

voariBAY
DN (mm) O.D. (mm) Wall Jacking Load
thickness

TYPE 1
150 207 28 131

TYPE 2
200 276 38 212
250 355 52 529
300 406 52 624
400 556 78 1315
500 658 78 1571

TYPE 3
600 760 80 1609
700 862 80 1675
800 970 85 1982
1000 1178 88 2070
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5.1.5 newaiadn (Plastic pipe)

s 5.11 yansdleganewaradn
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5.1.6 nelanzleseu (Ductile iron pipe)
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5.1.7 newian (Steel Pipe)
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5.2 anshisindeunazvieune
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5.2.1 Plastic lining

PRD- PE-Coating-End Cleaning System
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5.2.1.1 3-Layer polyethylene coating

COOLING CLEANING

SHOT BLAST ' EPOXY POWDER WATER SPRAY PIPE END

INDUCTION

HEATING
EXTRUDED PE

LAYER

PE TOP COAT

gl 5.15 uanimsinaeune3s 3-Layer

35 3-Layer polyethylene coating (ilumsindiouiadsaisiminnaiaan
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5.2.1.2 Polyethylene tape coating
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5.2.2 Epoxy lining
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5.2.3 Cement lining
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PRD -- Cement Lining System
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5.2.4 Bitument and coal tar coating
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5.2.5 Composite pipe
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6.1 vauUUNBN IFIUMIAUNID (Shaft casting)
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6.3 NUABAIUPAY (Jacking Pit) 1a21B3Y (Receiving Pit)

SOFT EYE il bl - ~SHEET PILES
CAST INTO CONCRETE I
Win. 350mm THICKNESS

w1780
]
|
|

4000
CLEAR DPENING

=L

=THRUST WALL
Min, S00mm THICKNESS

Fia i 6. 10 naasileeanvunBai oA

6.3.1 ¥ 3snenauduiiauasmiiii (Sheet Pile Cofferdam)
é v:l: o ar xﬁ’
FINTUABUMIVINUAIY
1. famssswsandes muausunumuiiveyianiamiisnuiing o
o A ﬁ 'I 4 [ ﬁ & 1 I1 Yt 9 o '
wazvihimsiadeudemsisal Inamnlanusuthune luldaashumahauuazdewa

¥ ¥ ¥
AIZNUAMININIENAY 1u Aensthodganuesies  wiownalaliiisisinsnseusing

»
foadie Aanalnesivsuaz Iy

Jiamdi 6. 11 uansmsiaasivenesuasthedanaueninnlaeaiy

84



o = o’;‘ a <] » v @ @
2. WmsAsdaiaauiune  (Sheet Pile) A1e35 14 uiuduazifiou

(Vibro Hammer) 591v81Uv®

JUn i 6. 12 uaaansAaRua NG

3. %1 Jet Grouting Muiemetlesnuauga (Heave) vintianuinily

¥
o a v o o as =1 ar =
4. msyaaumelutiesen imsmiduautuia ldwieudumsyaauesn

o oy 1 o A & [ REC AL & e
IUNNUDBATUUDD l“ﬂﬂuﬂiﬂ“i’lul“ﬂlﬂull‘ﬂuﬂ’lﬁﬁﬂlﬂsﬂaklaiﬂiﬁﬂ

sUnMN 6. 13 uanamsyaAuesnaINU®

85



sUami 6. 14 naasuSnunuusiinadedansunimnamisununisllalasan

86



6.3.2 l¥3smseuie (Sinking Caisson)
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