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Steel-Pipe-Pile Jetty and Quay Wall Constructed in Inclined Bedrock (II)
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Photo3 Jetty areafe THDMITAR
Pile driving boat working in Jetty area
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Table2 HATTHEREM

Using machines for pile driving work
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B R LS %h
= F—in Mt &35

WEL Y F-BEEN  140kgd/ o
BKRFO—~7 5 300e

Diesel Pile Hammer | KB-45 $812.8, 4914 41288

1
MB-72 1 | S 4LlEnKizeR
Vibro Hammer NVA-505 3nw 1 | Hmam
R A 175kVA 1
LI 27 4m X £MEB.5m Xi%] Bm 1 | IR
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Table 3D EXHTHA (Jetty #1994, Quay wall
HALS8ARE B,

FIRTCELTZAE, g3 (—ELTV 3
Quay Wall Area DFEEAFIEY Jetty Area DESH L
Y bRVEERL T 55" Kwai Chung Container
Terminal DRFDFEMR, BHL O FE4A " BESE
SYHEBTHAS,

LEDOELFE Data STRD LD TH 5,

BRITHEME 58m
BT R 18m
ERPTEMR 30m
Jetty Area 8FITEARK 4748
Quay Wall BcA#TA%  11K7H

ERRABE AT AMMERE 94%

§—2 HEREMLET
(1) BITAZE

ARRDBETDOETR<I T b {, ATETIEREH
FEEARC B> THEI NI Y, BrOAREE
AR TORT 2l { Sl %41, Jetty Area T'56
A0 Keying-in # FHRL TvcDi24f L Keying-in 8
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Table3 HEHITER (B:A) FAt

Actual results of steel pipe pile driving

WAE ) B E A ®_ @ 185 ) TR R R R /B
r u HE | 4w | @mowL | TROER) | r | sR | m oem| ke | ae | FooAl | EREAD
I. WERITET
(a)letty A, B, C | 41,016 | ¥ 43 3.5 40.75 3 7.5 3.25 4 62 1.94 1.28
#Hr 24
§1,209.2 | ML 12
|7
(b)Quay wall $812.8 | EM 44 10.5 60.5 551 1.5 2 7 87 4.28 2.98
#914.4 | 215
LA | 259
2. MEVEAT
(Keying Ht)
Jetty B, C #1,016 | EH 20 2 16.25 0 2.25 2.5 2 25 2.4 1.56
$1,016 | #HL 16
Quay wall $1,016 | W 3
bt 2
Ei 377 16 117.5 8.5 | 11.25 7.75 13 174 3.21 2.17

Tabled4 IiksmaE R TIEE B (Jetty area)
Classification of operations for pile toe treatment (Jetty area)

T H Type Ll IR 18 W % 15 55 1R Wi BitA%l Casing EIEX
Keying-in | Type 1 BAM, HH #960mn Bigman-100N | #960mmBlind Bit =L Jetty B 13%
#1016am Jetty C 7%
BAK, B 5Ed E.E N N Jetty B 8%
#1016as Jetty C 8%
gt 363
Type 2 TR, #H #450nm Bigman-100N | #450mmTri-cone Bit | #&L Jetty B 3%
#1016an Jetty C 4%
NEE Tk
Anchoring | D-32RF#M | Type 1 Keyinghi, #HH | $200mn Bigman-50N | g194amTri-cone Bit | #&L Jetty B 4%
$1016nm Jetty C 7%
TR, # $200nz Bigman-100N | ¢194maTri-cone Bit | #200maCasing Jetty A 4%
¢ 1016an Bigman-50N Jetty B 2%
EP-1 Jetty C 4%
it 21%k
Pinning #100un AL1S TRM, EM $150~ $200mm | Bigman-50N | ¢194mmTri-cone Bit | $150, $200mmCasing | Jetty A 4%
$1016mn, #1219 2ma) EP-1, OP-1 | ¢#150, #200m= Jetty B 5%
Diamond Bit Jetty C 2%
RN, #H FE Bt @.L Rkt Jetty B 1%
#1016am A 12%
it 7674

#3644 &R LT, EROTRINICHRIREC
T, Table 4 R Fig.6~9, Fig.11 {IRT & 5 e4s
B AENBTOVENEL I, ZO&ER, Jetty Area
DEFEMLI5AHTOA (66%) 1xt L, BEVLET 2
ITAI Lz,

B Area TEBOEELBTHEIOIIDIZE2HD
EHUR L ENR L 70 2 £ RSTFHASD Boulder Biz & 3
BIREEFICL Y, Concrete fTRTRLED1AABADYEIC

R e 1odT, MORWEEF BT EREMTREL
L, WL THRC IR e TR T 5 2 LTS

B, 8D Keying-in LIRBEE T L OB TFIR
BKD L&D THE (Fig.123H),

QEMEFRENE CRAAE, 3TkKW D/ Tany
<2 TH hAA, ITRLUICENZFA L TREBETTS

L, HESR (H-300) O#HLZITRL THEEBAD
Staging #HELT 5,

T 2 B D 2
[ I
T
R i
. .. ... 1.
e e
| % 3% 43 S
H SRS a-c]
TTESRE R
T = : il
| b @ | | |
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Fig. Hiesid szt

Jetty general plan of toe treatment
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Photo6 Fitisi & LH T T HDIetty area

Jetty general plan of pile toe treament

1. BEMORAARUENRA STAGING 2, EHD KEYING-IN

( 15,000 B
12.410~— 7,010 =2, 410!
+4,500 ’T‘ F“’, PFC-300x100

4. BEAM CONCRETE #T& 5. PRE-CAST SLAB i#&ft

‘

Fig12 EFCET ! EATORTFIE

Excution sequence of pile toe treatment and superstructure work

Q@EHD Keying-in #1735, " @ Crane Barge =TT~ 72, Drill Strings D& KED?

OAIDBAL L ITCEM AR TSV FTEET #4022 57ew Crane 1380k » @ b Crane 24

o AL Y RBLTETDH 3BRUBEYLCE

@4 B A @ Staging # I L T Crane Rail 2 GidigEL LT,

Beam & {Ff Lateral Beam @ Concrete 3T %47 5, Keying-in 2B D%z Type 1 & Type 2 Ld'dH
T Beam % 235 L T, ##iD Keying-in, An- b, Typelid $1016mm DFTiZx LZFE) #HERT 5

choring #4753 k3, ik Staging #&& Pre-Cast  #2%42 $960mm DOIEDEENTRTRITS DT 5,

)

Slab @4+, Cantilever Slab DITE&#17 5, Type 2 i3MEm -PELHELLCLSC1IAY IR
®MD+FzE Concrete T4, #HA5 Lateral Beam  g450mm QBFE - TEZFLEEZT S b DTH-1%,
_E#o In-fill Concrete #3737 5, (Fig.6, Fig.7)

JRHIDIEST, B8, Drillstrings DHI#LLTHLE  Anchoring (Fig.8) ® Anchor Bar i ¢32mm ®
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Photo7

1007 JACK
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ANCHOR
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3
ANGLE-150x 150 /

H-300 x 300 %

ANCHOR BAR D¢32—H/ I 7]

BETWEEN 1-4nos
Fig.13 5likaEEE

Pull out test equipment

RIARTE, Keymg-m T?‘fﬁ{’F%FPODJetty area
Superstructure and keying-in work in
Jetty area

“ STRAND

(V.S.L12-4125 )

I-BEAM
H-300x 900

14
.<
t
g
o
¥,
*H
Hit
=17
<
o
2
o

R 2 AL, L 200mm (Ixf LEK 4 432
j&A L7z, Anchor Bar i C.C.L Coupler iz THkt L
M IEES 2 T K L Beam Concrete & &5 L 72,
Anchor BaridZ 77V biEA%, &HEZ Pull out
Test (Fig.13) 2 EMEL TAREDEELEEIL,
Pinning (Fig.9) 1% ¢150~ ¢200mm DFL%#1EHI L
7’59 bENMNRNVEFEALICE 100mm DOFEEHEA
L7
Keying-in Z T L 7cE#iix Tremie Concrete T
ik, ARER2ITO150mm Size DR 2 #IRC & VEEE
LZgesioehig L1z, Keying-in ##UA& U Anchoring B
12 Concrete iz THEgEL 72,
fEFR
MeREELETECHEA L ERHRIL Table 5
DEBLHTHY, FEHEDETIL Table8 D LI HTH
3,
EH
3,
(3) MELFME L T
a) Keying-in Type 1l
COHNCIE, FECTFRTEIAMRLV 382006

IBHESRO A EEIL Table 7D EHHTH

Table5 FE{EAHES:
Main used machines and equipments
EHITE [E e t i 5 & b £
Keying-in R OEEYS BM-100N  $960mm 2 Type 1
$450mm Type 2
Bit ¢450mm T.C Chip Insert Tri-cone 2
#960mm T.C Chip Insert Fullface 2
Drill pipe ME$190mm Flange Type with Air pipe
Stabilizer B4z, #970mm, Drill collar ¥H 3
RIS 2
Drill collar $560mm, 5 k> 4
ke L7 $150nm 2
Anchoring B BM-50N  $200mm 2 1 EBM-100N £
Bit #194mm T.C Chip Insert Tri-cone 4
Drill Rod B-6 Rod, #152mmX 1 m
Drilling pump MG-40, 30kW-4P 2
Pinning LU ] BM-50N  $200mn Anchoring #
EP-1 ¢150mm, #200mm 2
Bit ¢#1%94am T.C Chip Insert Tri-cone Anchoring ¥
$100mm, $150mm Diamond Bit 3
B 303 T , : Casing Tremie pipe
il OP-1 1 Anchor BaritiAH
Crane Barge P&H1055Crane, MmAES180F 1
Derrick Barge Mheh30r >, MEEEL 00~ 1
FEH 9mX1lm 1
Air-compressor 17m/min 2
Generator 175kVA 2
125kVA 2
Grout Mixer LM-250 0.2mXx 2§ 1
Grout pump MG-10 1
Agitator Car 4 m 1
Kt 7 #100ma 2
$100me 555 FE 40m 1
$50 mm 2
Hammer: Grab 2
Casing $150mm  150m
$200mm  215m
Tremie pipe $150mm., $200mm & 1set
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Table6 iEYIHEET

AR TR SURAF R TE()

Specifications of boring machines

AL 2 & B BM -100N BM-50N EP-1 OP-1 ‘
ESH TR FRaES Prtigs SLFF RS
Ba#ER ST — Z A~ 87— R ~L =P j=F AT 4—F | o= ) =F L NT 4 —-F
BAETREE S (H) 180m 100m 600~1,000m 150m
WO & #960nn $200mm 4150, $200mm
BRI AE OREH» 5) —45° ~—9¢° — 45"~ —90° 0 ~360° 0 ~360°
Spindle @iz K Low 0~6.5rpm | Low 0~I19rpm | Low 156, 40rpm 150—-300—600rpm
2nd 0 ~18rpm High 0 ~57rpm 2nd 279, 72rpm
Top 0~57rpm 3rd 524, 128rpm
Top 1,010, 261rpm
Rev 132, 33rpm

FREHI Torque: 7.000kgf*m 3,000kgf-m 300kgf-m 23kgf+m
Thrust Load (BR)#HL:AA | 1004 32tf 6.4tf 1.254

5lak& | 160d 45t 8.6tf 1.60tf
Power Unit 90kW 37kW 15kW-4P 3.7~5.5kW—4P
W WA R T iR

&3 4,540um 3,820mm 1,600mm 1,310mm

&3 4, 360mm 3.690mm 3,000mn 1,325mm

) 1,640mm 1,230mn 1,170mn 820mnm
BRI A EE R 12t 5t 1,500kg 380kg

Table7 JEHIEEMIER R

Actual results of machine use

" £8 B FI524 i3 f0534%

Ll 1Y
718l9fwolufizf12]3]«]s]6[7][8]9110]11]12
1
BM-100N |&} 2 No-l Tzl
2 2a —}—1 No.1

BM-50N | & 2 ,[ No.2 —
EP-1 & 2 g Bl I e
oP-1 |& 1 i :

Photo8 vt'v 2 = -100N
Bigman-100N

SRR T %M Bigman Series © BM-100N # i
HT 32 Lo BHIFRNE LTI AICIftiZL 3
Reverse Circulation 53X & L72, T ®D72% Drill Pipe
12 $200mm 7 7 >F&! Air-Pipe 1% L 72, Blind
Bit, Stabilizer, Drill Collar, Cross Over Sub i
HA: TaIER% LTo, Stabilizer i3 B/ MAMESH988
mm D72H#EI7T0mm & L, Casing fLY DAL ¥
Bzt 5 Roller Stabilizer & L Weight Ai® Drill
Collar ##h 2HE & L1

BB IHEREOBETRNIC L), —HEREE

Photo9

vy 2= 2 -50N
Bigman-50N

%7 1,200kgf/cm? (117.6MN/m?) Q& BT 57
BETHA7:% Blind Bit iz $960mm & Tungsten
Carbide Chip Insert Type Fullface Roller Type Bit
AL (Fig.14).

Cutter #§iZ CentreCutter 118, Inner Cutter 2
@, Gauge Cutter 3D 6B G Ic-oTv 5,

Ei#i Typel Keying-in DB LTFIEIKD L TH
%5 (Fig.15),

(@ Hammer Grab {2 THAO LB WHIT 5,

@ Drill Strings #BETFa¥ 3,
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Fig.14 #9804 v XY v b
#980 Cutter bit

Photol0 Keying-in, Drill strings®¥ETF{EE
Drill strings bringing down in keying-in

method
1EXCAVATHS a0 TR 5 s
saav HNNC O .
LN S
H - vty 1 FR ey
' i —~
[1 I I
: ;s i J e
: ‘ ! i A4
=t =2 E b 7
v T } = [
1 " ! )
4 ' >
il &, ! 3t
T e o] U

A~

Shr

Figi5 x—A 274 OB TFIEEHEHD
Construction sequence of keying-in method
(vertial pile)

QHEHIEE BM-100N # &8, #BEI%1T75,

OIRHIZE T %, SFERR/AT 3,

® ¢150mmTremie Pipe %[ 3¢ Air lifting ¢z
S Y BHERFRT 5,

® Tremie Concrete #3T&7 3,
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B]

@ Tremie Pipe #5| 3tk 2 {E¥E T,

b) Keying-in Type 2

#450mm Tungsten Carbide Chip Insert Tricone
Bit # £, Type 1 &t [Al%#k BM-100N {BHI#- T
Reverse Circulation 53z TH#HIL 72,

Phototl

#450mm b Y 2 ¥ b
#450mm Tri-cone bit

¢) Anchoring

Type 1 Keying-in 2L L 7cExT 5 An-
choring L3TEEWLIZAT % Anchoring & 2T@SDH Y,
mEILETEIZ BM-50N 248 L1,

Drill Rod i3 Screw joint Xd B-6 Rod ZfEAL
Bit i% #194mm Chip Insert Tricone Bit 28/ L 72,

BEDSA, B-6 Rod i2I3Ri3l{ED Stabilizer %
WY TR 2T 2. BEBEDHE 23 Hammer
Grab 2T, HABEIRPREL, £DEIENIE EP-1
2T $200mm Casing % &858 % OM-50N =
Y195 2 TEEHI 21T 12

Type 1 Keying-in ¢ Anchoring fEEHLO#KE TIE
FKkDEFOTHS (Fig.16),

@ Kiying-in Type 1 BEAMFEREDNEFIZ T $960mm
LOEHEEIZITS,

@ $#194mm Bit, Drill Strings £ T L BM-50N
12T $200mm EIEHI%1T5,

@ #150mm Tremie Pipe 2#A L Air lifting =T
$200mm fFLOERZIT 5,

@ Tremie pipe #F|fA LT Anchor bar, Grout
Pipe ¥ AT 3,

&Y bEAZITI,

AR 51k aRBREITI,

Qs H Tty b T3,
Tremie Pipe #BT L ¢960mm fLOFER#175,
@ Tremie Concrete #4T&$ 5,
d) Pinning
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17 INSERTING OF
REINFOKCEMENT

13.SLIME DISPNSAL
&\\ 18 PLACING CONCRETE , IS COMPLETED.
\ -

* 10 MBKTAR CEMENT CALE
I G TING, A

TPTLE OUT ThST

Fig16 *—4 22’4 o TiIRAHMOBT FIEFHH

Construction sequence of anchoring pile keying-in method (raking pile)

Photol2 7 #—MB-6uy NEzxZEIAH
B-6 Anchoring rod and stabilizer

Photo!3 OP-1iz43 br IFORAAL
Tremie pipe setting using OP-1

ZFLZIL Anchoring LIZLAERICTH 5 MR
L TRDBY DEER L -1z,

OATEMD Anchoring & @S Drilling Rig EP-1
2T $200mm Casing #3842 ATH 6 BM-50N =
T $200mm DILZ#HIT 5,

QOFEEL T HEEELIFE - EP-1 2EACL
T $200mm Casing f#& T 7% $100mm Diamond Bit
=T Core-drilling #1735, iKiZ ¢150mm Diamond-
Bit i TR % $150mm (Z#5f 5, FFLE T 6150mm
Casing #5[#k S #BD £ v b i2 $200mm Casing #
FIAL TIT, '

#200mm Casing and centralizer

(4) Tremie Concrete ¥ Grout mortar

a) Tremie concrete

Tremie Concrete i2E3$M? Batching Plant 2T
Dry & L7:%%, Hopper bucket i2#&A %z TEMI
R, L% L Crane barge Fiz##8 L Tw 3
Agitator Car \= THRiXAT%, Crane I TFRL7S,

Tremie pipe X &%), S150mmE ZHEAL 12}
Cement BH*Z 709 LIGHEEDE 729 $200mm B
\CEE LI, $T8 L1 Tremie Concrete i3 Coredril-
ling iz & b REEERIT-12

Tremie concrete DEEHEAIXKD LBV TH 3,

28H RFEAFRE  360kgf/cm? (30MN/m? (B#

& 41.5MN/m?)

BREH
1 m*4 Y Ea

20mm
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(5)

Cement 550kg

7k 242kg

20mm &8 579kg

10mm &4 289kg

&+ (Stone fine) 682kg

R A 2500cc (Workability 12
A

7k Cement tt 0.44
b) Grout mortar

28HERETEMES®E  306kgf/cm? (30MN/m?)

Grout 1 m*Y4 b OHRFHEIS

Cement 883kg
Stone fine 500kg
Denca CS.A 120g (BRRAD
San-flo R 1.764g GRUkAD
Mighty 150 3460cc (RkAl)
7k 499kg

EH TR

ATEHEA, Jetty area DHITR, BAas, Witlas

98

Table8 ERTEE

St VoL s

VBT RCEFETEOERETREL Table 8D EHHT
b5,

T3, YAk THIE Q0D Concrete FTEx» G262
Jetty area (2#ABHTLT QuiEY, 20D Qs Qc
DIEFTHRTL, BBFIS4E1 A24B TR LI

Jetty ORETIZAZERIHR I REREL 72 100,000
D.W.T Floating Dock ~D:8#&3% % #f 5 729 Criti-
Cal (EETH 120 B NOREN D - TR L 2 HAFFIE

5T ENTE,
(6) MELFEMR
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Results of pile-toe treatment and excavation

T W E R £ &K 8 B il i
T . | FERIEN R (%) ERMax 1ESDRMEN | BNER | MBEHEER | BARE B 4 E X
(8) (8./%) (m) (h) |(m/h) [#K(n.P.D)] & (m.P.D)

Keying-in Type 1

it Bigman-100N 20 84 4.2 57.17 260-05 0.220 —-32.70 ~15.72

BHA Bigman-100N 16 212 13.25 47.27 471-55 0.100 —36.58 —-17.27
K"'['g;{" Type 2 Bigman-~100N 7 42 6 16.44 71-20 0.230 —42.42 —17.80
Anchoring

Type 1 Keyinght | Bigman-50N 1 50 4.55 23.93 129-00 0.186 —30.74 —18.81

TEm Bigman-50N 10 129 12.9 30.50 131-25 0.232 —55.37 —17.50
Pinning gip":"l”"sm 12 19 16.33 22.76 149-45 0.152 | —53.00 —18.43
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