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5.1.2 857|=x2| FF

of&d ® 5.2.1 PHC E¥52| E7| 5{2U=515(2008)

p—
eSE sl | e T | 18 83 —
(mm) (mm) (m?) T= EE(IﬁPEa;HIQ (kN) i
AZE 4.2 00 FC stoel bar
350 60 0.0547 BE 7.8 920 stoa;
cx 9.9 910
AZ 4.2 1,120
400 65 0.0684 BE 7.9 1,150
cE 10.4 1,130
AZ 4.2 1,370  |3=3e)E
450 70 0.0836 BE 8.2 1410 | U5E=MPa):
oE 10.4 1380 Mo 80
_ B:C%: 85
AZ 4.2 1,730
500 80 0.1056 BE 7.8 1,780
cE 10.0 1,750 3;5’5 oo
AZ 4.1 2,360 (MP;_:"’
600 90 0.1442 B% 7.9 2,430 |az - 90
cx 10.2 2,390 |B-CZ:21.3
AZ 4.2 3,090
700 100 0.1885 BE 8.2 3,180
cE 10.3 3,120
AZ 4.2 3,910
800 110 0.2385 BE 8.2 4,020
% 10.4 3,950




K | Position of Three Factors

S : Sheet Pile ., Silent Piler

l| '| il L B :Reaction Force

¥ {Press-in Force

=k | 2 B :Press-in Resistamce
L
ez :
s Skin Friction &
By Interlock Resistance
b

Toe Resistance

Skin Friction &

Interlock Resistance
- Soll Condition
(b) OH Ri(pre-boring) &% (c) IZEFM (cast in situ) 5= (d) 2 l(penetration) &=



*

Ol 11 HH E
EflSE 5%
Zd g AlZEe z
« Algol flstkt «JF &80 A « Agko] AAZ 7, TEe| ut
AARY AAHE A2 -dF+E FEY AlF ” &, e o] A7t
& o o o} 3 .uves wsol: ewpesst (@) Drop Hammer
RIS SEEERE TR A 2 ouFa4E)2 A3 (b) BHE(Single acting) 2
o % &o| 7} A} fl' =k} ?’&?JO] -T't:“'é_’ﬁ'f}‘:%h () 25 &
= st dA3 B ZME3el gt *
G AweAE wge) mew 4 (@) HE RH
o] Sl (e) Tls A
Exhaust
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| Exhaust Static
% Cylinde — ;Lr:lgke weight
<— Intake Ram
Ram
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Hammer Anvil
Hammer Hamme cushion Pile cushion Oscillator
cushion cushion Pile )
Pile Pile cap Pile cap Clamp
cap cap Pile Hammer
Pile Pile cushion cushion
cushion cushion
Pile Pile Pile Pile File
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5.1.3 257|= &5 %8

1. A% A n8Ared

1)
2)
3)
4)
5)
6)
7)

X"t =2 (Ground conditions)

of

£/d(Nature of loading)

Z 20| 0]X|= A (Effects on surrounding structures)

o2 rE off

=

F X Zi(Site constraints)

£ ZZ(Plant availability)

FI7|x M =2| A +=H(Design life of the Piles)
AHH|(Cost), 2t (Safety)

Ok me® Hx ret -
A
nlE.*

@ XEE EM FEOIE +x=F, NS, 247 0 §)
@ ¢ eX|Hk(Soft ground)

® ZXIX|Z Z0|(Depth of founding stratum)

@

S M (corestone), 3 & (cavities), TH5 (faults), &M (dyke) &

X= 94
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32|E Q=7 o] | 25%

« PC, PHCHS

: 350~800mm M4t 518 =5tS 900~4,000kN

F

jo

=0 T

g3&H|, 0

58 =S = (SKK400-140MPa, SKK490-190MPa, SKK590-235MPa)d

AL & A 2mm(1E 0.02mm 10

~ OF CC
ol 252

=9l 40%

A

- BALE= AFH | X[CH 25%(<8.5MPa), £
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Old) E=7I=2| 5| & EA5t=

2170] 0.35m, £M7L 0.06m, Z0I7} 30ml PCEE0| QICL. T EHlo] W2 5{&HF0|
12500kN/m20] 2, 2R X/ste] SIGXIX|H0| 650kN/me0IZtR & U, W0l FW MBS
S UOjQIz}y T WE 122 15m0|1 SHOE 0[0fZIcCt,

=0|)
1) E5o| MEHHHHE 4, = 5(0.352 —0.232) = 0.05m?
2) M=2| 5| 8st5 UAE =y, +u,
MEH|Of 23t 28 puy = (2 —n) =2 —80=57%
Ol 0] CHot A& u, =5% (B 0|8)
=2l 512830| 10.7% LASIEZ ¢,,,, = 12500 x 0.05 x (1 — 0.107) = 558 kN /m?
H

[tefAl X12he] 518 XIX[= 650kN/m2E Lt 25 M =22| 518 otS0| H H2B =2 & 2A5HS2 558kN/m?
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5.3.1 o}=H0|7|

14

+8ot= Sts0| FHX|EEC 2 T O|(transfer) &l

« X|X|2(bearing capacity)O|2t ZrE5K| Of

f

]

2 2 & (pile-soil interaction)
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Ral

Meyerhof(1976)2| AtEE X|8Hc=0)0| EX[& =] MELX[X[EH 4] X ot

U ALE X|uhof X H UEO| THY| MEH X|X| (g, ) LE Z(D)0 W XIXIS 2YZ
0l(L,)2l HI7t B £8 F7ksto] YA YH|(L,/D),, L HTHzk0) EX

= A0, = A’ N <AQ A7|AM, q|—50N tan g (KN /m?) .
¢ = X|X|Z ZOo| Oparzt (Ly/D)er
N, = XX A
© §eol B2 )2 BH
@ Y=o 2¢H L/ E ZEH
® dgoM /D), = B8 v T D
5 = os ’ LD =1,/D
@ o)A [L,/DI/[(L/D),IE AtESIH Nqﬂé -IE’éﬁ._ x| O A
® I8 @OIM AME N 32 AHBBH0] 9 Ao Q.2 A che| Mt XIS WSt opAl
(o}
mmmﬂﬂﬂmﬂmmmm
N*, (Bt 120 145

N"‘q (HEPZE) 5 8 10 12 14 17 21 25 30 38 43 60 72



1000
800

600
400

200

100
¥ > 80

60
40

20

0 10 20 30 40 45
¢ (deg) 2

%9| E'Pé”—foﬂ [[l'% (Lb/D)cr%E
(Meyerhof, 1976) !

0 10 20 30 40 45
¢ (deg)

Fo| OpaZtof mHE N 3F N Aol 2X
(Meyerhof, 1976)
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E X8 = 0)0ll EfUE[0] AL} Meyerhof &
R ES| AXTHY HHZEF2 17.1 kN/m30|LC},

pe—— £0])
= - (— ) = o|lB =
= 171N’ (Lp/D)=10 (Lyp/D) = (=) = 343 > (Ly/D),, O|2& N, = 120
¢ = 35° Ay = X D%/4= 1 x 0.35%/4=0.096m?
c=10
_— q =y xL=(17.1)(12) = 205.2 kN /m?
Qy = Apq'N; = (0.096)(205.2)(120) = 2363.9 kN
Ejﬂ m Qp = Apqp = Apq'N; < Apq;=A,(50N; ) tang = (0.096)(50 x 120)(tan35) = 403.3 kN
O ~ Qp = 4033 kN

28



Meyerhof(1976)= =38t 5 S 2HE5I0 ZLUSH F0

Oy :ql(l) 10D SCI.(d)
B o ATA] 4131.61£ 0f7|M, q = =8 Bajo| X hZta ogte AFR S
A oA Bl M EFXXH
O = =2eH 222 Z|Cigtut git= AHE et
Bl S| £ AEHR| X 2

: q1(1) L=Z5Z0|

] D= 2553
" “ oo L, = ZYet Bej5oRo 2 ZHO|

« Vesic(1977)2 S3HYEO|E(cavity expansion

theory)0f 7|ZX310] AATA|EEA1E Elfz &
. ha SEELAE SMEO| HFEFO| 10~25% Hxo| &rofH
C

1
?17h Z Y £ 0{0F S EX[X|H 0| Ee
52 0|8 2B el BHel dEh Mol eigt

- = o
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A= E X[

S 7t Z (Meyerhof,1961)
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« OtA Z0| LK = 50| T FHOMEFHO| Ho| MYyX¥ o= FIt
o OtA 40| I'2 E=2E (D)2 15~20H] =
« 5=(0.5~0.8)0 HL| LHYM MH

f =Ko, tang  (0~L) f=f=r (L'~ L)

71N K = REEYAS

P L o% og
o, = 12{ot= ZO|0Me] RaAHX3H
_ m] = Xt
o = ANE-Z=E7t opEZY
S & 52,7 EFHDIEE AMHS st EQAIS K, sl ¥ 528 HEHHT 0| OtEtzh §(Aas, 19686)
K, U= x)=2 s
[ | = =3 E -
=5 = L5t oa ==ot oo Zyar 20
]:4(?_1' 111'1__}-51:_ 0.5 1.0 %321]:l"]?1'$ (3/4)(‘:)
E}o]7] @.1:_‘;_1-__?,% 10 L5 LR (3/M) ¢
EFQl A8 #)7) s 1.5 2.0
EFQJAL T 0.4 0.9
FEE( B<1500mm) 0.7
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2) B method (Burland,1973)
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OBt
Ju

0.02 AYAYZ 2gE UH

0.05 HEU ER 8 U5

0.20 Al el dokR|u &2 {713 zyto] gl g5
MEdgHo A= 0.15 3§

0.15 Al el gokR|uE T2 {713 Ryt S2F epd s w5

0.10 Al el ke B2 {713 z|uto] eHd ¥l U (A olA £A)

0.20 Al § 2] Tegh ~ o) 9 Tt z)ubo]| el dE W

0.15 Al 2] Tekgh ~ o) §- Tk 2)ubo]| el sl WA 0| A EA)

0.10 A H 2] o Qi(sensitive)3t Z|¥Ho]] €} U

0.35 &3 v, g

0.45 FAE 293 2o, AL

0.5~1 $ 29U v, A3

Z=™ B ZL(NCHRP, 1996)

s U 48 K
HE 3% 1.4~1.9
AL 1.2~1.3
7| 4222 E EAALY) 1.45~1.6
s 1.25
ULAIH 0.4~09

ZFH KZt (Mansur, Hunt, 1970)
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« Meyerhof(1976)= @& AHEE X[UHO|AM SPTRE CPTE

)(kPa) < 400N(kPa)

Ly
D

qO = 40N(

AE 8D, 68 3D2| W Nt

SPT2| N

L
—

« Meyerhof(1959,1960)

f =2N'(kPa) < 100(kPa)

ol
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it =< 1lol .|'5 I 7k I QI"' I:II-|=|=0| X HIoE 1o | IE:I
5.3.3 EEEAXN X NZHol ol B0 =tigk oK X| =
(n] == ey gl Ec
2. ({2 =0f ARENE S
sid & 529 DfYYE L e Z32|EYEQ| XX AFHH
o | A IERATIKIX|E | CHEEE SEFHOfE HI T
re= q,(KN/m®) f(kN/m?) -
LR A 7= A
200 V(=12,000)(AHE E) 2.5 N(N=50)(AHAE) (2008) &
e Bc, (<12,000)(HAE) 0.8¢,(c, <125)(HAAE) | AZ=7| 21247
Ry 712(2005)
250 N(N=<60) 2ONCTES) Joie S
T 5.0q, (A=) A2 (2008)
[ =Po, (A]XAY N=15)
57 4AN(U]RA N<75) q::ggf‘l’ f
4309.2(W|8 N>75) |, o i, o{o] e O'Neill &
(S8t == A 379 ;co;iﬂ‘_olﬁ—]:] 7]—;1 E‘]} Reese(1999)
N 59 ZE}eko] Al o TIAE w0 =
?E’f S AU U PR o
e 200kPa
nets _
= N A :fu_',:; . .
B I _ 100 NAFEE) f,=33N ESIEY
N HEATA o2 D, (absl N=50)(AFRE) 1.2 A ) 2] )
A= D Aele] Bt Nk fo=c. (7123}
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A== K, K. (Brinch-Hansen, 1961)
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ny= 2.77~27.7 (kN/m?)

ZYUE
714 AE ny= 0.11~0.83 (kN/m”?)
o % ny= 0.55 (kN/m?)
= E = 47C,(KN/m?)
QIR 7| X O| ATHIEE K| HhHFE A 4 E, n(E, =n,- z)

13~7.20 7.20~14.12

1. Terzaghi (1955) 0.72~0.75 2

ny (kg/em*) (82 Hm W3l (A R WA | (FA Es W ek
2. Reese 5 (1974)

n, (kg/em®) 3.54 16.61 34.6

=5 29 n, U



=S

[}
4
S

87



=]
HR
I
N

D) AUE St G,

3 0.50
4 0.60
5 0.68
6 0.70

HMESZOANO 2= =1t G (Prakash@t Saran, 1967)

2X2 H{iHE M|k
3 0.42 0.39 0.40
4 0.57 0.44 0.50
5 0.63 0.48 0.55
6 : : 0.65
g i i 1.00

SAFEZOMO| 2UE BTt G (Oteo, 1972)
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2l (soil spring)
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4. 7|EtH{StAl

(1) Statnamic Test (Middendorp &, 1992)

Before the test - reaction mass
is in contact with pile.

Stages of a Statnamic Load Test

A - Foundation Member

B - Calibrated Load Cell

C - Laser Displacement System
D - Piston & Cylinder

E - Silencer

F - Reaction Mass

G - Catch Mechanism

Burning fuel creates high
pressures simultaneously
propelling the reaction mass up
and loading the pile in
downward compression. The
applied load and pile
displacement are measured
using high precision
mstrumentation and a data
acquisition system.

After the load test. the reaction
mass is safely caught using
hydraulic systems or by
mechanical means. It is easily
lowered for cyclic loading on
the same pile.
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(2) Osterberg Cell Test (Osterberg, 1989) o

« 7|EQ Al 22l & Al | 7kt

d

= |
. MTHR|X| 20| Lt Z=O

1 (A N PO
(£ 3 11| 5% (expanding) o
oI T ol

A =5 Al [ e 1AL AfSEA

Osterberg cell ZHSHA|H S| Al A2
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CAPWAP
is a
“Signal Matching” Program

(System Identification; Reverse Analysis)

We know both and
(way and )

But we do not know the “System”
( static and dynamic soil model )

T Rshaft

IRtoe

AE ol&83t0] X|X[H& o=

A2 |0 2Tt signal

o XX, XM= 2=,

CAPWAP METHOD
FJ'T] Fc

1 Set up pile model and
assume Rshaft and Rtoe

2 Apply one measured curve (vm)
Calculate complementary Fc

3 Compare Fc with measured Fm

4 Adjust Rshaft and Rtoe

Repeat until match
5 Go to Step 2
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2. {AEZIZ M (earth drill method)
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6.3.1 A& Y

3. 2| HHAM Z 2] 0] M-S (reverse circulation drilling method, RCD)
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3. 2|HHAMZ 20| M-S M (reverse circulation drilling method, RCD)
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