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Reinforcement for Tower

How they will right
the leaning tower of Pisa

Cables first allached around 1hird
storey and tensioned to stabilise
tower during drilling
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1.2 7| Z&S0M CtRE = Y

A% HE 7|%X(Foundation) HEH

Wilshire Grand Center : 5.4m £7| O E 7| %

Willis Tower : 114702 caisson 7|, 1.5m OHE 7| %=

Taipei 101 : 214 1.5m S EE 5 380 7Ha

e One World Trade Center : 24m Z 0| Rock Anchor 7|

« Shanghai Tower : 214 1m Z57|=X 980714, 6m F7H|

HE 7%

« Burj Khalifa: 214 1.5m 57|, 3.6m T4 OHE 7|=

o. M22H €5 &M 65m HEZ|=X

Willis Tower i

Wilshire

Grand Center

Chicago

1,451

Los Angeles |memmm

1100

Burj Khalifa
Dubai

2,723

|

Shanghai Tower

One World
Trade Cente

New York City

Taipei 101 1,7_76
Taiwan

1,667

i {10«

China

2,073

r

el LU o
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1.2 7| Z&S0M CtRE = Y

o &2 71 X 7H 7 40[0

Q0| X|K| 0| YU A0 AHBE|E 7| X(D/B=1~4)

(7| &, MHI| X, raft foundation S)

(d) T H 7| (mat foundation)

(b) & 7|2 (strip footing) () 22 7|%(combined footing)

(e) Slab on grade
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1.3 7|X9| MA 1}H

71 71= == 24714
® = O{ 7tX| ZOFOF o= oA SEH(limit state)2| 7h'E

« SHAMEY: 7| s SHA & El(serviceability limit state) :
- FOZ A SO 7|27 O 7|52 HE L2l = A == oA SEY

=5HAE (ultimate limit state)
- RS0 ESJENO| == A=
- RS0 et # 0| 0|2 B& = MyHAEQl T2 O|0{X[= 2FEH

. 51223 M7 ¢ (Allowable Stress Design method) : Q, <Q, / SF

- OH™ Z(factor of safety)0| 1 7|=E F1 U&= dAHH
- 7| 2R RE0 7(|7(|°F T U= XX EHE MU EE LI+0A HEX[XEHE 2H
- AH 72T ERE0 7K = Sts el =80| HEXXH o =5 2A 5= MY

L

« ME[Y JHE0| HIRES & A H(reliability-based design) : 2L Q. <> ¢ R
- > E(risk ol 7[=71E
-REE VPRS0 MURY VsS ERI6H XY =&
- SHEXE A MAH R (load and resistance factor design, LRFD)
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221708

WATER SWIVEL

° SNATCH BLOCK
TRIPOD DE“WISTING PLUG

Al A|$—IOFH|9_| —7|S_9_ —Ifl—% : 9‘”O|)<\3|, EE, E_llé! Jg!' _-?-I_O.I HH E'é-i' e DELIVERY HOSE

SWIVEL HEAD

@ A0l (casing) : EAISOHM AlFE2| S1|E YX[5H7] 2510] AHEodt= &

OIL PUMP

0 AIFE 213 2153 A AIF4(01)E b on A - sucTiow wose
<]

FOOT WALVE

mal

@ BE(rod) : FH2 532
E(blt)”l'xl X|_-||:E_c‘5|'E 0—1-% CASING
DRILL ROD

SLUDGE BALLEL

SLUDGE BALLEL HEAD
CORE BALLEL
CORE

|~ METAL BIT

® 2| M(reaming shell) : H|E7} X|HtS 02 278l S0t A S strfs}
7| flgt &=
F0fd E'E*(core barrel) : H{EO| 2|5}0] QX|EO|A £2|E TN E 48

SH7| Yot ER2O2AM E tF(singIe core barrel), le F(double core-
barrel) 2 252t A 0{H| = (tripple core barrel) 50| U

@ H| E (bit) :
ZEMCIO|A AFNMOo 2 X|ZE HIst= 71 =3t 282
« ME:HE I:IIE(metaI bit), M & 3 2t2(metal crown), CHO|OF2 E H|E
(diamond bit)
o HAEAL: ZEY H|E(blade bit)2| ¥FQ 217| ME[H H|E(fishtail
bit) AHE:
o 2 HEIAZE AR ZY : CHO[OtZE H[E AME

[LI

(a) 2= 9 7HET OFEELL L] () @20
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221708

e H|E7Z(mm) Aol HZ(mm) R
LHZ L LHZ ol (mm)
EX 21.5 37.7 41,3 46.0 22.2
AX 30,0 48.0 50,8 57.2 28.6
BX 42.0 59,9 65,1 73.0 41,3
NX 54.7 75,7 81.0 83.9 54,0
HX 68.3 98 4 104.8 114.3 67.5

X : flush coupled casing
W : flush joint casing
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H| 1

w24, o,
3 5 FARa

= Z+7] : 100~200m 7+4

» Gk HHE7] 1 200~300m 7+

» 3¢t WAl 100m 7HE

« FRE L HGFRE WR]7]|E OE

JAE, gFed St go)
Foye] 1574 wiotol
"ag 39 PIF HYS
AN

* /W23t 100m ZHA

A5 » B d4t7)  50~100m 7+H4 s
= 37}, g 5ot W nZbof 1A
e 7}7] : Z}7|30 20m ©)Are] &l 150~200m 7HA
TEAY T2 |« dokxjul 2] : 100~200m 7+ FE

e g ] @ wzto] 17j4H

A58, A,

sErAER 5

AP 30~50m 7+H4, FA4F 2~37)4
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221708

23| Yol

A Chat 210 e
* ZE Ag5s} 2m @fﬂw ZE‘_P"JO] 2lo] ¢k
CI-R]E.‘-_A uﬂ@::q olORAHIAE ; oloka|ul Be] B ATEE AJut 3~5m %ﬁ 7K} om 3}0] AR

« 3¢k ®uHA| F 58 3~5m
c F2RE RS HoP|Ee uE

2 9 wpe] weh REmom
A =g Holzi:m 7|digt
Ims Eelslal =58 4= 9Je-

< AR7F: AT 2m
+ 977k AF 25} 0,5~1,0D

7, EH:F-?MIH 7|Rlgteo] &

. 7k @ S 7]HRksh 2m ek 3= 7Nk 2m S
« A& A8t 2m
o SJOR|UIAIE : ookz|ul B0l & A3 24 3~5m |HE. E|doA] 7]ulete] o]
IEAY £2 _ :
’ * A 7[NS 2m ¢ ® e 7Nk 2m el
« (49 : Al83st 0.5~1,0D
amg w1 Hobr] A= off 2m7tR] 7)st

seHeg 5

AN 9 EHar] AE of 2m

ool el ¢ ®H Fe= 4R
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v ///%;W//////J'///,/

2 |
Wttty b
ey,
A Multiple wells offshore B Shoreline drilling C Fault control
D Inaccessible location E Stratigraphic traps F Relief well
G Straightening & sidetracking H Salt deme

(c) HEHMO AlF
Directional Drilling
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2.2.2 N 2RI F|

SAIR KA — mEA|E k=

OtMAIR XF > CHEF 3Ol B AL
(a)

i

—

Of
P3O HIE AR
TO HEH ALE

T

A 00%/ 0 A4 %
.
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2.2.2 N E X F

HEE SUZAR XF 7|&
ESO FIEE 0t 22 HAHO| YA = &0, AR L S2t0] QAL Lzt OFE
@|=Z(recovery ratio, R,)= 95%0|&0|0{0F 3}11, 2|2 Ho|= Ciadl €5

R, = i—d x 100(%)

07| M, L, 2t A =9l 20|, Ly : AIZMFAl &R Z20]

 Sl4E 20
M= F 7|2 HAH|(A,)2 10%0]|3}
{A}/—A Sras';‘l:%no:::ps:::nple tube,

D5~ l 2 ! v
Ar —_ D X 100(%) - : = :rzmngorhtl;:::mn‘e“

l soil is cleaned out, or

sampler pulled out
:/
H

-\\\'
- Plug formed by soil in casing
(when not cleaned out,)

i bysampl “jamming" or by
piston in piston sampler
—
Y /

N
< Ultimate formation of a cone
of soil, with zone of

intense remoulding below

O17|M, D, : AIZXF 7] & F, D; : MZXHF7| WHE

\

S N 1_T',r
P
1

[ 7 |f
/ | e Bulbof increased vertical
% stress, leading to
2 //f \ consolidation, disturbance
—_— L and ction of the soil
1 s
va N
Cutting edge - Distortion of soil layers below
' taper angle B. Stresses and deformations are a piston sampler or casing
DT versed when soil is cleaned out, or driven far ahead of the borehole
e ] ‘mpler pulled




2.2.2 N E X F

AMA = ®HF

ol Bof JE{Of Wt B Ol E= of S 2 Z0f By

O H{ZL| o|F s A|FS 27, HIEY

Drill rod

Drill rod

Inner
barrel

Core
barrel Outer
barrel

(h)

a)

(a) HRIZOIHHE () O|SRTOMYH
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2.2.2 N E X F

- AMAIE *HF DDB;__}{}DE@Q

Mem——7— 5 2em———4= T lem 45

* —
T E gutel "ot TOR(%): (1747054220 40741244+ 45)/100: 815 %
RQD (%)= (17+22412)/100=51%

- 30| 2|\ (TCR ; Total Core Recovery) :
£ 2 uEt A=20|M =[E 0 ZO0[E
=2XZ0|2 LhE H

o|=El 0o ZZO|
TCR=—_ © = X 100(%)
AMEzRF =7 20|

- &EX|4=(RQD ; Rock Quality Designation) :
Yool 22 XY= molet A
Z0] 100mm O| & 2 HO| F A 0|

= 0
fne AEREE R I
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223 AR

A A X210 AZZ=AL o W AUA[R S FMAl

A A X2 X 2H 230 20 AL =4, X2y 23S 7|=0tH
Ageet X 22 Al

AYZALAFZAL Z0ES EMR XS2E M, Aot 532105 43,
9| 7

d

2tXo| RAMEZX OLE M7

8 Oy _|E[ §$7H|l NHA

(23Xt S8 HA|)

Chayey s, sand, ligh! grey,ah grey, mediam dene, fine %o madien graised.
comtuinisg a few thin beds of organi o maserials

BEEEREERERERRRE R bbb en s

X152l 3kt s142| of
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2.2.3 ZAIED
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One or two wraps permitted
by ASTM D1586 (3 or
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