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A Study on Passive Resistance of Raker Support System

Hwang, Geum Jae

Department of Civil and Environmental Engineering
Graduate School of Maritime Industry Studies

Korea Maritime and Ocean University

Abstract

Raker method is used when strut or ground anchor is difficult to apply,
and when the depth of excavation is shallow. However, current design
standards of the raker method lack criteria for evaluation of the earth
pressure acting on the kicker block, so it is not always safe during
construction. In other words, there is no proper applicable standard for
evaluation of passive earth pressure. Therefore, geotechnical designers have
a different view on the design of the raker system to evaluate the passive
pressure of the Kicker block. For this reason, some raker system adopted
in the filed becomes unstable due to large displacement which often causes

catastrophic disaster.
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Earth pressure theory is plastic equilibrium state theory. The active earth
pressure is the earth pressure when the soil is in plastic state due to
decrease of horizontal force of soil. On the other hand, the passive earth
pressure is the earth pressure when the soil is in plastic state because of
the increase horizontal force of soil. Passive displacement which induces
the passive earth pressure is larger than the active displacement.
Therefore, it is unreasonable to apply the calculated passive earth pressure

fully on the kicker block regarding stability evaluation.

The results of the review on the current design standards show that 50%
or 100% of the passive earth pressure has been applied to stability
evaluation of the kicker block. In the relation between passive displacement
and active displacement, it is reasonable to reduce the passive earth
pressure on the kicker block to 1/2. In addition, if the soil has cohesion,
applying ¢=0 to stability evaluation is a conservative assumption on active

earth pressure for the safety aspect.
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Table 2.1 Magnitude of wall rotation to reach active and passive earth

pressures(Canadian Geotechnical Society, 2006)
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Fig. 2.4 Soil reactions and bending moments for short pile under horizontal

load in cohesionless soil(Korean Geotechnical Society, 2015)
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Table 3.1 Details of raker in design standard and specifications(continued)
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Table 3.4 Magnitude of wall rotation to reach active and passive earth

pressure(Canadian Geotechnical Society, 2006)

. Rotation, y/H
Soil Type . .
Active Passive
Dense cohesionless 0.001 0.02
Loose cohesionless 0.004 0.06
Stiff cohesive 0.010 0.02
Soft cohesive 0.020 0.04

y . horizontal displacement, H : height of wall
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3.2 ALt 2AEH

3.21 AAYY ARAA AAEA

A o] AAEE 9 A tisiA AAZIE HES AAHAJA =
ATt Table 3.32] KDS(AAZ7|EZE)ol= “Q) #HolAE AA = £F == 2
58 3%, A= g AXHo|| tsle] ekdsteiof sit).” 2hal WA E o T

AE $3te] Rankine ESQto]E& ARE3ta 9o ™, Rankined] EQto]Eo=
FTEEYY FEESS o8&t AAnA AAA S IBAE HEA FH

g3t .
22 AAr A AR AL AskeAE rEskAl JER it

o] WA ] &, A Ffste] Fao] HAdA H

=297 F Hd 8 s AAgoh

e o
L
B
av
=
i
i oot

@ HAE A #9 WHGS Arugue] A4S neste] A
B AAA] AA M G ALY 02 BAH),

@ A A EF(kicker block)ell #8838 ZAALZAW S HAE S FHEHA &

AEgow Fosta AAndd AAEEkicker block)el #&3dt= FEFEY
3 FEEY 183 EE9 AF5S A4S
@ A A EZ(kicker block)e] &AL HE A €58 HELS AAEZI

rr
N
off
i
0
o
=2
2

A W e FPET A LS &3}
& ANTYY FARGD AAEE A4F Fol BBAFE FI 0
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2 A B-Z(kicker block)yFo &2
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golA AAAMAAEH I AALH)] AAE 9

Ao AAA ] MY HAE A FEESSS ol&ste EF
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322 AXEES HBYHE

2 A B-Z(kicker block)

2 A B-Z(kicker block)¥Fo.
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Fig. 3.1 Acting forces of kicker block
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HEE 9% 71248 olth Fig. 3.1 7|22 @94 o] 1.0mol s A&
J

s
s gatt Yo 4ES ALsE thed A5 2o

W= BXHXLX~, (3.D

o 7] A, L : ARESE AZH(IurA o2 1.0m)

ANz ¥ pel SRR FHRE(P)S 4 3.2, 4 337 2
o,

P, = Pcosf 3.2)

P = Psinf 3.3)

Rankine®] F+EE sHg41e 2 343 2t
P,=0.5x (H—2z,)X (K, X~ X H=2cX \/K,) (3.4)

Rankined] F5E<< olgl9 2] 352 F& 4 Qo).

P, = 05X K, X~ X H*}X B+ 2cx /K, X HX B (3.5
A7IM, K, : TEEAT, K, : TEEMAT

STREIR B inin s h ¢ A2E

- ARBIRONFHRT, o= )

oAl T3 BFof F&ste AF8&YES ol&st o 2 3.63 o] &Fof
it B E A4rsdthiDas, 1995). EE5A W npEAFE Atz wet
Table 3.5(Korean Geotechnical Society, 2015)°l YEM AT 183l 5 E]
Tl Ae EdALAT RS AAA wgt A&kl vEr AaAs

4 9AL 05% Bol A8t glom MHE JEe gtk

=

Ll

g
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2 F,  (WHP)f,+P,xR

e N = = 2 (oA .
sliding) ZFd Ph T .Pa > 1.2 ( o) (3 6)

F.S

A7NAM, I F, : FHEAFH 3, MNoF,  F3Z899 &
f. : mFEAI(Korean Geotechnical Society, 2015 p478).

R ESPEAS

Table 3.5 Friction coefficient of ground(Korean Geotechnical Society, 2015)

Soil type Interface friction angle, & | Friction factor, tan o
Corse grained soil
: : 29° )
not included silt and clay ) 0.55
Corse grained soil .
included silt i 0.45
Corse grained soil 19° 0.35
included clay

(2) A=l izt FEA A=ELH
A A E=(kicker block)e] M=ol thgh Fge JRFAQ] FHo Ao s

o
HEE AELYRA sdetA 4 3.7 whe} o] FojtkDas, 1995).

ZMR Wxa+P Xb+ P, xc
overturning) ZMO - ‘Ph, ><h+‘Pa Xy

F.S

A71A, M, AErdE] & M, : A¥EHE F

aboehy: AR oA 7 AgHAAS 52 EE £HAY

323 AAEE + AAEHY IARAVHE
AAEFH AAEES A F&st] AALAE AR+ H 5
3 AA AEEZS F3Pslodof 3} Fig. 3.2 AAES+AALEOFT A

g AAT Aol thste] Bo) Agse Yo HEIA 74 4ES U
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(3.8)
(3.9

olo]t}. Fig. 3.201 UERA

a4 24 2159 4 2.16)< AAT
tH AP EA Lo A T FR A g o, &

°

I Zo] Yepd & Utk 2.3.2 Bromse
A

¥

[e)

=

oy

Ly

2l 3.9E Yetd 4 dtkKorean Geotechnical Society,

2 (3.892 Yed

L

) Y

L

H(H, ol s o

H(H,)e2 A x4

1

[¢]
1

ol
v
[]

Al

°.

°.

A

ol s A
Fe ol thsiA

2002).

— 2
H, = 15X K, X, XD X L;

_ 2
H, =9Xc, X D*X

ol
=

Kol
| .

N

R|x| 2k

Kicker block

Fig. 3.2 Acting forces of kicker block and pile
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L B hF FHY A=Y
rd 4 B0l 2 (9 EE 4 B9 T AATHE FRAFHM
Z7kste] 4 (3103} Zo] BWES T AAA ] FFAPYL AUk,

F, (W+P)f+ (P xXR)+H,
sliding) — ZFd Ph +p >

Il
S
<
—
[\]
—~
rO
ol
SN—
~
w
—_
=]
=

F.S

f, : nFEAS(Korean Geotechnical Society, 2015)

H, - AAZES +9AFE, R E4PLAT

u

3.3 AA AZEY

331 AA AZEo0] EX

j'g_l_‘
N
=
2
u
;.;

Table 3.6} 2 FTRoltt 5 ¥ - A AHNE o] &ste THAA
o dHAEE FYsiH, Z Az ES o] BALA AAARHAE
ALE)ol] e FEES Y-S oS 2ok 7P ARgo] HIWE AZE
glo]= Sunex olu HZolE GeoX7t ®ol AH&E 1 9ith Fig. 3.3& GeoXE
ARgSEe] AR Aot o] ooAE ALtE FEESFY 128 AR

o}.

Table 3.6 Characteristics of design software for temporary structure

Software Calculation of active earth pressure
F5/s AAAE 1Yo 12 A4Sk H8H(2015.8€ 4.5WA
GeoX o|%). & - &AM ARE olgst ©H FERALAIE AFoE
e T Z2 099
Sunex | ARSI AAEE B XA EF i HAE 73 gk
& - AN Fshs 220 R MARE o]ty e
Excave. | 7} glo] o3t F2ANE Fstoiol ¢
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W = { B x H - b1l x hl x 05 3 x L x 4
= ( 2000 x 2000 - 0,300 x 0300 = 0500 ) x 1,000 x 25000
= 95875 kN ]

(2} Kicker Blocklll 25l +2EY
B TEERAED = tan® 45+ @ S/ 2
= e’ 45+ 33000 [/ 2 )
= 3382

-

F =EEZHP.)
Po = 05 x Ko % @ x H x L + 2 x4 K x H x L
= 05 x 5§39 x 19000 x 2000 * x 1,000
+ 2 x 10,000 x4 3,392 ¥ 2000 ¥ 1,000
202571 kN —
TSEHLO - EHL Y TH0|E DHESHH =EELE 1/20F THFLL
P. = R,/ 2= 101,286 kN

Fig. 3.3 Computational example of passive earth pressure in GeoX
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Fig. 4.1 Photo of collapse in Mokpo(NEWSis, 2014)

A A B-Z(kicker block) == A X ZE(pile)o] H$ Fubo] WA oA WA=

FEE] AATYNE Foho] AABFOoR AP AX BN BH
L FEEQ] WA BARE EYFES AFHE 4L Ik A
Fig. 429 AL eieiol MAshs 9o A A0 o

g
FEE 48
o}

TEESl EIHY] A E AAEFNAN FEHARTG Z FEIT HLTL
LA Hojof gt} Fopo] BlA o] FEFESS AASH7] ] AAEFO wrHo
Z A FFEEJS 2 W97 75+ Rankined] 3 ELS AR HLY)
ol A ]%% Z9] AAsH e AP rtstk= Zo] Hol £50] dHile Y

o] Mg Zo R FAHTL

Acting direction
of raker

AN Upward force
., _

Horizontal force

Earth pressure kicker block

e 2N 2 «
@ : Earth pressure

I L

Fig. 4.2 Acting direction of raker
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Fig. 4.3 Photo of collapse in Jeju(jejusori, 2013)
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4.2 BAAH

4.2.1 AA A 8.°F

A h(Raker) AAAAAE27 =
Qokgt Aog A AAA FEESS AsA &S

Eis

= T4 3

Table 4.1
A&5)e] A A

7d-5-¢+ 50% A

=
=

A

, B A Y S oy

o
Ch

Fe

~NH

%
R

A
A

o
ﬁo

73§l A

g

s

= A

bo Egt

S|

AAe FEESS 50% Azsta, HAHe 1y

TR UHYs FeESS 002

Table 4.1 Design case summary of raker

Bo I I I I
o h\s h\s h\s h\s
6§ 6§ 5
nole [ eRlvel = ¥
w | | @i | el N W o
R AR oo XN

| ne | we | gl | gl FAREE

B ES 55| B |22 ETacy

o 0 )

ClaFes | 3% %2 | A0ZgE
il o oju c:.__uu oju c:.__uu P AR o M_Mu M
R Ee B FRew
: ) mu = wu ~ _W 8E

o N iy Gy N ~

w_i 53 E| o ™ o 53 53

° = NE © g © N N

A 3 T T 3 B3
I Slux |
Mo e Mo | W <
_ Ho ~ (il _ Ho
Zﬂﬁ % M| e M| N Zﬂﬁ Mm 0 ww =
O » CSR ~a E O o zm O o O Mo

T O w | =m0 [ BPU | SNg | O

- T TO < A 5 <)

o |28 | To |k s el |
H B! O X O o Ho o
% O i
— [@N] o <t Lo (o) o~
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422 =T OOHIE AZF A D
Abg] 104 Raker A A|Ao] A A HEZXZAL Table 4.20] L29F39 o,
AE HE&d txdHe Fig 443 2t} Fdto] HA 9 Eo]= 6.5mola, 2

o] Raker= FAE I XA A= A A& F(kicker block)#} =] A &E(pile).o.
2 Rakerg A A|st= FZxo|th

Table 4.2 Design condition(case 1)

Item Content
Excavation height H = 6.5m
Passive earth pressure 50% reduction
Active earth pressure Unconsidered cohesion
Sliding Consideration
Type of support Kicker block + Pile
'm
g A
) \ = RAKER, c.t.c 3.5m
R ‘igf “ 1-300x300x10x15
3 |
|
g ‘
\
B ‘ 2Zo
8 |
) L S56.50 _
G642 =

ZNLN

1,000 \

3,000

4,000

000

Fig. 4.4 Design section(case 1)
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ol#f Fig. 4.5% Fig. 4.43 22 ©@wo] ot Raker XA A9 ALAAE 3|
T Ao FERALAANA TH G Aot Fig. 4.5(a)+= A A EF(kicker block)
o] Aldx =2t we} Rakero] LAYt FAIE-& YER QT

5. Kicker Block A A|

5.1 Kicker Block 1
b MAH

(1) Kicker Block | & pE=¥5]
H (m) 1.000
B (m) 1.000
h1 (m) 0.300
b1 (m) 0.300
L (m) 1.000 0.300\\
g g
= o
1.000
1.000
(2) Kicker Block X|gF =2
@® Z32EcIBSHy) = 23536 kN/m?
® OF&AH () = 0.600
® = H-Pie2l ZOl(L) =  4.000 m
® ZUE H-Pileel ="Zt4 = 3500 m
® ZAE H-Pile2| Z(d) = 0.300 'm
® ZIEXg&2EHAS2H(y) = 18.633 KkN/m®
@ H2(c) = 0.000 kN/m?
Ui £ otEk2H(o) = 30.000 &=
(3) e g
@ g9 elg = 1.200
® Xx|gel ekMEg = 2.000
(4) il & Raker £X
@ 271
- MA|ZtZ(al) = 45.00 £
- Z2=%(P1) = 21.417 kN/m ——> (CS3: 2% 4m)
= 21.417 kN/m x 1.000m = 21.417 kN
- Mx|ZE{ = 3500 m
@ ;72
- Mx|ZE(e2) = 29.00 £
- Z8%8(P2) = 47.594 kN/m ——> (CS5: 226.5m)
= 47.594 kN/m x 1.000 m = 47.594 kN
- MxzZ}H = 3500 m

Fig. 4.5 Computation results of kicker block in case 1(a)
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29 Fig. 450) AAEZ(kicker block)e] 23 AAEZF| RS
FEELT $EEGS Aaden FAUE O} 2o] Rankines] $5ES}
< 50% AzFste] A A ) kA Aol st TP HAYS mHeA

W= (B x H-Dbl xhl x 05 ) x L x ¥
= ( 1.000 x 1.000 - 0.300 x 0.300 x 0.5 ) «x 1.000 x 23.536
= 22.477 kN |
(2) Kicker Blockol| 288t= =3 EQ}
P TSELATK,) = tan®( 45 + o / 2 )

tan?( 45 + 30.000 / 2 )
3.000

©

]
x Ko x ¥ x H x L + 2c x 4K, x H x L) [/ 2 «a
x  3.000 x 18.633 X 1.000 2 X 1.000 L]
+ 2 x 0000 x438000 x 1000 x 1.000 / 2 '
]
a

13.974 kN —

(3) Kicker Blockoll 2t&3sl= FSEQt
a)

» FSEAAFK) = tan?( 45 - o /[ 2 )
= tan® 45 - 30.000 / 2 )
= 0.333
» FSEA(P,)
P, = 05 x (H -z ) x ( Kix ¥y x H- 2¢c x«AK,
= 05 x ( 1.000 - 0.000 )
x 0.333 x 18.633 x 1.000 - 2 x 0.000 x 4 0.333 )
= 3.105 kN <«
o7, AlEFEEUOl 2, = 2¢ / ( y x A Ki )
= 2 x 0.000 / ( 18.633 x4 0.333 )
= 0.000 m

Fig. 4.5 Computation results of kicker block in case 1(b)

Fig. 4.5()%M+= A A EZ(kicker block)ol]l Aoz 83t 2t
Raker #a9S 3283 FHRZH o2 o] F 7§19 RakerolA EAsh=
T3 g9 F33 Raker 28 + A A E-Z(kicker block)e] A5 &3 3
Ho] TS YEATH
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(4) Raker =3 (P,)

> 2iFH1 =" (Ph1) = P1 x cos(al)
= 219417 x cos( 45.000 ) = 15.144 kN <«

> 2712 =" (Ph2) = P2 x cos(a2)
= 47.594 x cos( 29.000 ) = 41.627 kN <«
56.771 kN <«

(5) Raker ==& (P,)

> 2BiH1 == (Pv1) = P1 x sin(al)
= 21.417 x  sin( 45.000 ) = 15144 kN |

4 2f#2 ==& 2 (Pv2) = P2 x sin(a2)
= 47.594 x sin(  29.000 ) = 23.074 kN |
38.218 kN |

(6) Z o 2 (P

P Pox = Py + w
= 38.218 + 22.477
= 60.695 kN |

Fig. 4.5 Computation results of kicker block in case 1(c)

ol vEbd Fig. 4.5(a),(0), (00l A= Z 2ol ofalf g3k &Fufo] v ESqf
of ¢J3f Rakerell A FA|g 2= EZ(kicker block)e] A5, F+FES,
FTEGS AHustd A A EZ(icker block)ol #&3l= FHE F¢{ 2
o] F= YEhATH

Fig. 4.5(dA = 289 F3, F384Y T, F5EY, T5ESS ol&

sle] Futo] TxES A A sh= Raker A A AQ] 2| A E-Z(kicker block)e] &%
I AAHol| thF dAY HEC W WE&e HEUH. EFHoz zH&s)

+ Raker®| #¥#9o FH(P,)H AFHow #gst= F2AHY Fofol wpF
ATs F ntEAFEP,), FEEWP,)H FEEFA(P,IAE ol &3t A
A EF(kicker block) #AAS] FFHBAEES HESIAH HEZAFR AAES
(kicker block)Rte 2= o FAsHA Kot F7FAQl AALEHS 483t

=
Zso g A S FGRee AR AESAG. AALTHS E5 FHA
H
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(1) &Soll 3t HE
» Kicker Blocke| OH&FX &+ (P))

fx Pma
0.600 x 60.695
= 36.417 kN —

b oHg(ry) -—2 - P
P
183974 + 36.417 - 3.105
- 56.771
= 0.833 < 1200 -—> N.G
» H-Pile 22
- H-Pile =EXN&2 &% (Hu)
BromstHoll o|sto MA (MM EX|HIO|AM LEMHE| O B uts)
H,= 90 x ¢ x d 2 x (Lf/ d - 15 )
= 90 x 20000 x 030 2 x ( 4000 / 0300 - 15
= 191.700 kN
Ho / 2= H-Pileo| $="ztA
= 191.700 / 3.500
= 54771 kN —
P oME(Fs) = ( Pp o+ Pr o+ Hy o= Py ) /Py
= ( 18.974 + 36.417 + 547711 - 3105 ) / 56.771
= 1798 > 1200 —> O.K
(2) XIX|Holl LS HE
> 2O Fusry Pnax = 60.70° kN
> oHME Fs')V=,. 2.0
> IsEX|X| Q, = 490.33 kN
> SHBXXH Qu = 49033 / 20
= 24517 kN
L AU EEEE (P, < 38 XX (Q.) ——> 0K

Fig. 4.5 Computation results of kicker block in case 1(d)
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4.2.3 IYA isT OOAA AZSFFAHAM 2)

AHE 29] Raker A A A HAA AEZAL Table 4.33% 231, AE AELEH
xS Fig. 467 2t o] ¥iAe Ho]= 836meo]il, 3¢2] Rakerz
T o, AFE 29 Rakere} st 19 Rakere= Z+7+e] = =] &= (kicker
block)©.Z RakerE A A|st= FZFo|t}.

Table 4.3 Design condition(case 2)

Item Content
Excavation height H = 8.36m
Passive earth pressure 0% reduction
Active earth pressure Unconsidered cohesion
Sliding Consideration
Type of support Kicker block
L_::::::::ﬁf::::j

X A

|
|
I
|
0.00 |  EL(+)50,270 4
[
[
|

[
) NS ‘ |
1.00_|#af] NS \ ‘
Vo/z)l 16730 - gl
4 A 15/ g S8 \
%) o |}"7 ‘
7 o
%, ’ &S il
% H6/30 = [D(+)47 DDP — e o e e —|
1 Fa= g H_ RAKER H-300X300X1 015 7
74 29130 — J:{—r g . SEnAmS
sz g N
6.00 ¥iA) 50/9 _ < _ _ | A NN
= i 1 N
+ oo o :
I
7 & 3 |
¥ o
j[i* 50/ 9
.Ur;.iﬂr_
1050 | 5008 g B
= &2l
80mm
o
2
8
=
1 N B OO
(‘LlN ;)SWL%({)K CON'C BLOCK
oA 2.00%2,00
H-300X200X9X14
C.T.C1.800 H-300X200X9X 14

C.T.C 4.000

Fig. 4.6 Design section(case 2)
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Fig. 4.7 Fig. 4.69] ©WH & 7|Fo =2 A4keE Raker A A A 2] ALEHRE 3
shge] FRALANA BT Holth Fig. 47@o)A Rakerst A 8%
(kicker block)e] AL} HA=xA, A &858, =AdAE Ho ¥y
S VR gtk
7t. Raker & £&AH
1. Raker Atg ZXH K&
1) AHE B ¢ H—PILE 300X 300X 10X15
2) =B X (A): MIH - 119.8 cm? (T B 22 0.85 X §)
3) HH2XIZHE (1) : 20400 cm?
4) SHEAIE (Z) 1360 cm?®
5) HH2XIEMY (1) : 13.10 cm
6) HHEH2XIENE (1) 7.51 cm
2. Raker &X| =% 2t (W): 4.00 m
3. Raker2| SXIHJ|'E ojA1 31t
1) AHEZBHE (Mo - 3.14 t—m/m
2) RICHEEHE (S0 4.52 t/m
3) OHX|™EE . P, = 22.10 t/EA
4. [H 1] BT 01§ ST (MK OLA &H7|E) (kg/cm?)
=TT 2T EH 2,100
OIEYY U= SH 1/r<20 2,100
| I SEEEF (cm) 20<1/r<93 {1,400 —8.4(//r —20)} x1.5
12,000,000
 STHO| B DI 17293 E0-a 7 ¢
r Hel & 2Xt2HE (cm) r [6,700 +(l/r)2}<
g HOIF S 2,100
o|gEHGH I/b<4.5 2,100
] SRDBEZ HE (cm)
b or=ZEX| = (cm) 45<1/b<30 {1,400 —24(l/b—-4.5)} x1.5
O TEHS S 1,200
=2E9°| 6| §XEHS 1,300
EEQ| O §MEHGH 3,000
F) THSIEE L0 UL M, MRS EE= T 80%2 PICL
5.Con'c 2E M¥
1) Con'c EE HUFTTF (Yeond) 2.5 t/m?
2) Con'c EE ZUX|BIO| HAFTH (y) 1.0 t/m?3
3) Con'c EE ZUX|EtO| LS OIEZE (¢) 33°  (Kg: 0.295 Ky: 3.390 )
4) Con'c EE ZX|HO| ME= (c) ! 3.0 t/m?

Fig. 4.7 Computation results of kicker block in case 2(a)

59 Fig. 470X = 1, 29 Rakere] A%
AABZo] 2§kt Raker Wz}

al,

Collection

@ Kmou

¢9+
o

AAE=



>
off
i
0

A5E ol g3te] Egre Adstarel AauE 0% Lol FEEGS
A7l A S Ak FEESke) 100% AAA A Aske] wedsa.

Pwi

Li
.
Ll
L4 1
L - 2.5 m
L; = 0.5 m
Ly A 33 m
b, - 1 m
b, - 0.5 m
B - 1.5 m
D - 1.6 m
0, - 40 °
1, - 4.7 m
l H EH E E E B B B B B B B B B N B N N N N N E EEEEN
Mo o] = ®e-kdxyxpxw = 1867 :
[ |
= P, /cosé, = 28.85 t

Fig. 4.7 Computation results of kicker block in case 2(b)

|
o, FEES}S ol &3t Fo ?E%—% 1111‘3}7‘:— Raker A|#]A11 #]A]
o] &5 M=o Ui AL HE HE&e UEidY. ZFHoz A8
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Rakere] +¥HEE3HR,)S AIFHoz 83

(/)8 B vhEAFESE AL Skicker block)e]
EHQIE Tdte] AAES AAe] BELYA

1. 250 et HE

[e)

=

=]

A~
T

HIIM, Ry CEEYTY S
Ry, BT EHEH
Ir : DA% (=0.5)
€ : Con'c E8Y 20l EX (T, =)
1) R, = 22.50 t — Con'c Block %
18.54 t — Raker X2
SH| 41.04 1
2) Q= 13.93 t
3) Ry = 22.10 t
5P = 156 > 12
2. MTo| OISt HE
e\
71N, M, HMEZHE &
M, MEZMEQ &
ABE FTAOE
1) M, = 16.88 t—=m — Con'c Block
18.54 t—m —> Raker +EHEH
6.96 t—m - @
A 42.38 t—m
2) M, = 22.1 t—m — Raker +BEH
3 Fs = 192 > 12

Fig. 4.7 Computation results of kicker block in case 2(c)

Collection @ kmou



4.24 AT OO0 AFEAHAN 3)

AFE 39l A Raker A A A HAAA AEZHAL Table 4.4 Yy, HAE
Hgd oEDHS Fig 4801 YeliIth Fig 48914 Futo] HAe] o
3.6om= 1o RakerZ FAE o] X A|EZ(kicker block). 2 X|A|3}+= FZFo
o},

Lo

rr

_

Table 4.4 Design condition(case 3)

Item Content
Excavation height H = 3.6om
Passive earth pressure 0% reduction
Active earth pressure Considered cohesion
Sliding Consideration
Type of support Kicker block

WALE
H—300x300x10x15
FH: 94.95
RAKER(H—300x300x10x15)
o sap
5 8 t=8.0cm
R Con’c Block
1.0m X 1.0m

FH: 91.85

3.00

H—PILE(H—300x300x1 OX'IJ;
c.t.c 2.00

Fig. 4.8 Design section(case 3)
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ole} Fig. 4.9+ Fig. 4.8 ©HS 2 3t Raker A A A9 AAARE 3T
el FERALA A EHZ Aot Fig. 4.9+ A A &S(kicker block)e
AL =2k & Rakero] WA= FAH-E Ueba o

5. Kicker Block A A|

5.1 Kicker Block 1
7 MA X

(1) Kicker Block | 2 EH
H (m) 1.000
B (m) 1.500
h1 (m) 0.300
b1 (m) 0.300 Y
L (m) 1.000
g
] 1.000
1.500
(2) Kicker Block X| &t =2
@  Z232E cHRASBy,) = 25.000 KkN/m?
® Op&HA (1) = 0.600
® 2= H-Pile2| Zol(L) = 3.000 m
@ ZE H-Pileel 8zt = 3.000 m
® Z = H-Pile2| ZE(d) = 0000 m
® ZIEXE SRS (y) = 20.000 kN/m®
@ HE(c) = 10.000 kN/m?2
Ui S obErz (o) = 30.000 &
(3) et g
® &z:eletHEg = 1.200
® HMEZe okMEg = 2.000
® XX|Hel okMg = 2.000
(4) sl 2 Raker XY
® Raker 1
- Mx|ZtZ(al) = 45.00 &
- =2z(P1) = 117.402 kN/m -—-> (CS3: 2%t 3.65m)
= 117.402 kN/m x 1.000 m = 117.402 kN
- Mx[ZHY = 3.000 m

Fig. 4.9 Computation results of kicker block in case 3(a)
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Fig. 49b)= AAEFS AFH AAEF A= FTESH F5ESS
AxtstAet AAURE O3 Zo] sFFEdS AshAl il Rankineo] Al4kgk
S 100% AAA SEehd Aito] wigsig. agln FHEE nyste] B¢
<= ALk

Lt ot Ak
(1) 23=21E SFW)
W = (B x H-Dbl x ht x 05 ) x L x ¥
= ( 1.500 x 1.000 - 0.300 x 0.300 x 0.5 ) x 1.000 x 25.000
= 36.375 kN |

(2) Kicker Blockoll Z&38l= =8 EQt
> TSEAATK,) = tan®( 45 + 6 / 2 )
= tan® 45 + 30.000 / 2 )

= 3.000
F EH EH EH E B B B B B B B B B N B N B N B N N N B N B EEEmN I
@. > FSEAP,) .
1 P, = 05 x Ko x vv x H2 x L + 2c x 4K, x H x L .
L] = 0.5 x 3.000 x  20.000 X 1.000 2 X 1.000 [ ]
u + 2 x 10.000 x A/ 3.000 X 1.000 X 1.000 L]
. = 64.641 kN — '
. H E E E B HE B B B B B B B B B B B B BN B S = = = === =m0

(3) Kicker Blockoll =t
> FSEYAF(K,

= 0|=0
=
rir
ol
ol
Hm
©

= tan®( 45 - ¢ / 2 )
= tan?( 45 - 30.000 / 2 )
= 0.333

s = 05 x (H - 2z ) x ( Ky x ¥y x H- 2¢c x4K, )

= 05 x ( 1.000 - 1.000 )
x 0.333 x 20.000 x 1.000 - 2 x 10.000 x/\/ 0.333 )
= 0.000 kN <«
of7|A, el&FRAEYOl z, = 2¢ / ( y x4/ K )
= 2 x 10.000 /  ( 20.000 x 4 0.333 )
= 1000 m

Fig. 4.9 Computation results of kicker block in case 3(b)

Fig. 4.9 = AAEF AALFSZ #8&35l= Raker HA€H& 4
gy FAEH o R o] RakerolA MAstE HH o £33 Raker 39
+ AAEFY AFS 1HT F2E9 TS e A

Tz FHEe] F3, FHYY Y, FEEY, TEEYS ol&std &

J|

<= AA = Raker AAAR] AAEZS] o et AL HE

Collection @ kmou



58 o2 83+ Rakere] F5HH(P S AFggo=z %
o mMEATE 53 AL HP, )N FEEXHP)H? FEFEWP, ) AE H
3t A7 o] A A E-Z(kicker block) AHA|e] SEeAH S AESYTH

ofo
)
rlr
ofj
¥
)
)

IH

(4) Raker =" = (P,)

»  Raker 1 %2 (Ph1)

P1 x cos(al)
= 117.402 x cos( 45.000 )

83.016 kN <«
83.016 kN <«

(5) Raker === (P,)
>  Raker 1 =Z&H(Pv1)

P1 x sin(al)
= 117.402 x sin( 45.000 )

83.016 kN |
83.016 kN |

> Pmax PV + W
= 83.016 + 36.375
= 119.391 kN |

Ct. Kicker Block A E
(1) esoll st HE
» Kicker Blocke| o}&x| &t (Py)

fo X Pmax
0.600 x 119.391
71.634 kN —

> ey -t T
Pn
64641 + 71.634 -  0.000
- 83.016
= 1.642 > 1.200 -—> 0.K

Fig. 4.9 Computation results of kicker block in case 3(c)
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425 AT OOFY AZFAHAHE 4)

AME| 49] Raker A A A HAA AEZAL Table 453 23, AE AELEH
hEEHS Fig. 4.109] JeERATE Fig. 4.10004 Fdho] WA 9] Ho]= 8.2m
oM 2%ke] RakerZ FA3te], 2v+e] RakerE 3shube] XA E-Z(kicker block)Z
AADESZ A A s FZO|th

Table 4.5 Design condition(case 4)

Item Content
Excavation height H = 8.2m
Passive earth pressure 50% reduction
Active earth pressure Considered cohesion
Sliding Consideration
Type of support Kicker block + Pile
WALE
H—3[00X300X10X15
o
Yo
©
= A
o
S o
® “ &
Y1 o
E A}
N §
7777777 o I D
S < 3¢t
SIS g
g A \=wes Nf
RAKER PIIE (= 3000) Cone Hock
" 3()0.&.‘#}23&}{10?\1_2& fck= 210 kg/cm’ ?_:1 OD]'
T tois et 00

Fig. 4.10 Design section(case 4)
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t}2-9] Fig. 411+ Fig. 4.10& ©H o2 3sl= Raker A XA o A4AA}E 3
T AHFe FERALA A AT Aot Fig. 4.11(a)= A A ES(kicker block)
o] APy =2o mE Rakerol] LAYt FAIEH S YeElg L Qo

7t HAE Y

(1) Kicker Block |2 =R
H (m) 1.000 N4
B (m) 1.200 \‘\
h1 (m) 0.300 agn
b1 (m) 0.300 X
L (m) 1.000 o.aoo\\
e S
S 0
— o
Y 1.000
1.200
(2) Kicker Block X|gF z=74
® iEEIEE%% F(yo) = 25.000 KkN/m?
® oFEHA () = 0,600
® & H-Pileel ZOI(L) = 38.500 m
® ZYUE H-Pile& I—’F—’éi?_p—‘. = 4000 m
® Z &l H-Pile2| Z(d) = 0300 m
® 7ZI=X|gt a%a |§ ZF(y) = 20.000 KkN/m?®
@ H&(c) = 20.000 kN/m?
Ui s ok&zH(o) = 30.000 =
(3) et™ g
® &39 etdEg = 1.200
@ H™Eo g = 2.000
® XXl kMg = 2.000
(4) ol & Raker &Y
@ RAKERT
- MX|ZtE(a1) = 45.00 &=
- =2=2(P1) = 86.684 kN/m --—> (CS3: 2% 515m)
= 86.684 kN/m x 1.000 m = 86.684 kN
- AxZH = 4000 m
® REKER2
- Mx[ZZ(a2) = 29.00 =
- Zg%(P2) = 124.799 kN/m ———> (CS5:2%t8.2m)
= 124.799 kN/m x 1.000 m = 124.799 kN
- AMxZH = 4.000 m

Fig. 4.11 Computation results of kicker block in case 4(a)
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o Fig. 411b)= AAEF] AFH AAEF FAYs= F JJJr
EQtS AR Ed AAUr O3 Zo] Rankined % Eot}ﬂ 2 A7+
AAEE HAAY AE Qg3

ol

oh
£ o

Lt Eheied AbE

1) 2321 E SFW)

—

W= (B x H=-D5bl xht x 05 ) x L x ¥
= ( 1.700 x 1.000 - 0.300 x 0.300 x 0.5 ) x 1.000 x 25.000
= 41.375 kN |
(2) Kicker Blockoll 2t&5t= = EQ}
P FSEYAFK,) = tan®( 45 + ¢ / 2 )

= tan®( 45 + 30.000 / 2 )

@l > TSEL(P,)

]
] P, = 05 x Ky x % x H x L + 2 xm x H x L n
i = 0.5 x 3.000 x 20.000 x 1.000 2 X 1.000 L]
! + 2 x 20.000 x A/ 3.000 X 1.000 X 1.000 i
' = 09.282 kN — 99.282 /[ 2= 49.641 kN !
L T T I I T R I I I BRI |

(3) Kicker Blockoll Z2t&35l= FSEQt
P FSEUATKD = tan®( 45 - o / 2 )
= tan® 45 - 380.000 / 2 )
= 0.333
b FEEQHP,)
Pa:O.5x(H—zC)x(Kaxny—2cx»\/K—a)
= 05 x ( 1.000 = 1.000 )
x ( 0.333 x 20000 x 1.000 - 2 x 20.000 x4 0333 )
= 0.000 kN <
of7|M, el&BHZUOl 7, = 26 / ( y xAK )
= 2 x 20000 / ( 20.000 x4 0333 )
= 1.000 m

Fig. 4.11 Computation results of kicker block in case 4(b)

Fig. 4.11(0% M+ A A EZ(kicker block)oll Aoz 2Hg3t= 2t
Raker #A418& +REEH FHEZEOE o] F 79 RakerolA A sh=
T g 43 Raker 28 + AAEF(kicker block)®] AFS &3 3
g Fd& YehATH

F5H o2 A83h= Rakero| FHHYFHP, ) AdHo=m A8t 7
ol mtEATE w3 nEATHP)H FEEUP,), FEEMPR,) A=

i)

Collection @ kmou



63 Ao vro] A A E-Z(kicker block) #A|e] EEAAHAH S AES T

(4) Raker $E&(P,)
» RAKER1 #Z2(Ph1) = P1 x cos(al)

= 86.684 x ocos( 45.000 ) = 61.295 kN «
» REKER2 £#®2{(Ph2) = P2 x cosl(a2)
= 124799 x ocos( 28.000 ) = 109.152 kN «

170.447 kN «
(5) Raker ==& (P,)

P RAKER1 #=Z(Pvl) = P1 x sinlal)
= 86684 x sin( 45000 ) = 61.295 kN |
P REKER2 $E2(Pv2) = P2 x sin(a2)
= 124.799 x sin( 29.000 ) = 60.504 kN |
121.799 kN |
(6) ZICH =2 (P00
» Prax = P+ W
= 121.799 + 41.375
= 163.174 kN |

C}. Kicker Block HE
(1) gsol st 2 E
» Kicker Blocke| oF&x| st (P,)

i x P .
0.700 x 163.174
114.222 kN —

b olmg(Fs -—pote P~ P
Ph
49641 + 114.222 — 0.000
N 170.447
= 0961 < 1200 —> NG

» H-Pile 22+
- H-Pile +EXM & MH(H
Bromsgreol 2| 5to 1 ol

u)

A (HMHEXdHOlM ZEHE| DY B2US)
H,= 90 x ¢ x d = x (L / d- 15 )
= 9.0 x 20000 x 0300 2 x ( 350 / 0300 - 15 )

= 164.700 kN
H, / ZY& H-Pile2| #8274
= 164.700 / 4.000

= 41175 kN —

» oEE8(Fs) = ( P, + P+ H,2 - Py ) / Py
= ( 49641 + 114222 + 41175 - 0.000 ) [ 170.447
= 1.203 > 1.200 —> 0.K

Fig. 4.11 Computation results of kicker block in case 4(c)
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426 BT OOIHE ASFFAKAL 5)

AHEl 59 Raker A AA AN HAEZ7AL Table 4.6 21, HEd &4
i He Fig. 4129 2o F9o] HA Y Fol= 9.1meolal, 37e| Raker=
T e, A 2% Rakerot s 19 Raker= Z4zhe] A x| & =(kicker

block)@} AR TE0 2 RakerE A A|df= F=Fo|t},

Table 4.6 Design condition(case 5)

Item Content
Excavation height H = 9.1m
Passive earth pressure 50% reduction
Active earth pressure Consider cohesion
Sliding Consideration
Type of support Kicker block + Pile
EL+2.90 = [
= 5
G.W.L-2.00 i\ o) ,
——= W < ]
- % | ,10'
TREE 8 :7 : twiz@[ RAKER (H 300x300x10/15)
s 8 w L]
R
EL-6.26 [] /
Il -] |
o E §2
2 8 8 kickerblock
ol %)
43
P
H 208x201x0/14 |
C.T.C 1,600 -

Fig. 4.12 Design section(case 5)
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Fig. 4.13()& A A&2(kicker block)e] A3} Rakerol] WAjats HAh¢,
By, $28 5 Raker XA A AAFA AEE Y3k gHEo] AA oAt

mascd

Pv
A 4
Ph #0_3 A
— T
05 0.8
A. A 4 y

2.0

S

1)
1%
>
o

2
© RAKER d2|7t4 S= 450 m

© RAKER d%|Z L= 4.50m

© RAKER #H5}Z Ph1 = 21.00 tonf
© RAKER £%35}2 Ph2 = 83.60 tonf

© RAKER 4z2|Zt= @1

45.00°

© RAKER Az|2t= 81 = 34.00°

O 7|z2[8t &S ¥t = 1.90 tonf/m

© 7|=A|8t LF0or22t ¢ = 30.00°

© 7|28t ¥z C = 1.00 tonf/ni

© Con'c HRIEH ¥c = 2.30 tonf/ni

© Con'cBlock &8 W = 2x0.8x 4,50 x 2.30 = 16.56 tonf

O RAKER 2223 P1 =Ph1/cos81=21.00/cos45.00°= 29.70 tonf
© RAKER Z2&3 P2 =Ph2/cos02 = 83.60/ cos 34.00° = 100.84 tonf
© RAKER £2I5tZ Pvl =P1/sin81=29.70 x sin 45.00° = 21.00 tonf

© RAKER £~25& Pv2 =P2/sin82 =0.84 x sin 34.00° = 0.47 tonf

© 4B §A Rh=3Ph =Ph1+Ph2=21.00+83.60= 104.60 tonf

O 2™ A Rv=2Pv =Pvl +Pv2 + W =21.00+0.47 +16.56 = 38.03 tonf

OF2HA|4= fr = tan ¢ = tan 30.00 = 0.583

Fig. 4.13 Computation results of kicker block in case 5(a)
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o} Fig. 4.13(b)= A A E2(kicker block)el TAsteE FEFESH FEES
< At F ti3 AEE FPsA e AR O FFESE AL
Al JAZEEE st QOReE UEd FEEY e AHSS Adete

TEJHQES 9 ZA /&Xé‘é‘}%lﬁ}. AR QoA e AH8d FFESS 50%
A zkste] A A B-E(kicker block)e] &% dAHHS AESAUT 81 AAEE
(kicker block)¥ro. &2 ZFol bstA] Xste] AALEHS ALt &5 A3

< 77124 Figd.13(0)9k %ol BromsH-2 o]&3t AALEHY 3 A
FEES FUISIAAR, 238 A ALE FFESHQ 23.91tonfS A 83t
AAE FPsgch. 1228 Fig. 4.13(04 &Fo thak kA
A Ao AMEHA oY ORE AL ZEE%‘—Q 0o

1O

o
pil

= e
=

il

2152 %
Q=20.68tonf °]= 2 AA4tE HHE&E 1192 & & 1.20]3}

Rvxfr+Q x0.5
Rh

017|A, Q& Kicker Blocko]l 283ts +5EY

. [ |
@ ' Q = Pp -Pa=20.68 - ('323) = 23.91 tonf L}
. [ |

. Pa={1/2 x Kax gt x HA2 - 2 c H(Ka) } X L .

. [ |

' = {1/2x0,33x1,90x0,8A2 - 2x1.00x0.8x/0,33}x4,50 = -3.23 tonf "

[ |

Po={1/2xKpxytxHA2+2cHv(Kp)}xL
={1/2%3.00%1.90%0.8/2 + 2x1.00x0.8%/3.00}x4.50 = 20.68 tonf
Ka = tan’(45 - ¢/2) = tan®(45 - 30.0/2) = 0.33

@ Kp =tan*(45 + ¢/2) = tan*(45 + 30.0/2) = 3.00

|
. Fo— Rv X fr+Qx0.5 _ 38.03x0.58 +23.91x0.5 .
. Rh 104.60 .
‘ ------------------------------.

Fig. 4.13 Computation results of kicker block in case 4(c)
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Y

-> H-PILE| £-B A&

rx

Broms®| YRO| O|5t0] AYSHH (ARMENM RYFT, B2 L)

=

SBAEY

00||
rlo

Hu = 1.5xrx A2 xD xKp
Hu=15xrxLA2xDxKp=15x%x190 x6.242 x0.28 x3,00=92.03 tonf

0]7| M, Kicker BlockOl| 2-85t= H-PILEQ| +=EH&H

ro

Hu x (Raker®| @2|2t4 / H-PILES| B2|2+#) =92.03 x (4.5/4.5) = 92.03 tonf
A +EAEH2 38.03x0.58 +23.91x 0.5+ 92.03 =126.16 tonf

_ 126.16 _ .
Fs = TN 121 >12 . 0K

Fig. 4.13 Computation results of kicker block in case 4(c)

Fig. 4132 A=l dig AAAY HAEJHE FEEHQE 239ltonfo =
gt AAE FHSAH.
3) M0 ofet 2E

Mr (Mgt BHE)
Mo (M= ZHE)

AlE 3=

Mr = (Pvl +Pv2) x B+ W xB/2 + Q x H/3

(21.00+0.47)x2+16.56 x2 /2 +23.91x0.8/3

65.88 tonf-m
Mo =Rhx h=104.60x 0.50= 52.30 tonf-m

B Mr (M3 20IE) B 6588
= Mo (M ZOlE) = GET

Fig. 4.13 Computation results of kicker block in case 5(d)
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4.2.7 SO0 E F5F8 A-FAKAH 6)

A 69l A 2] Raker A A A DA HEZAL Table 4.70] YR, HAE
AeE ETGALS Fig. 4147 Zth Fuo] €9 ol 658m=E 3T
Raker2 FAHo ¢lom, AE 2t Raker:= shube] X x| EZ(kicker block)3

Fafol

AAZESo 2 A A|stal 3¢ Rakere= ¥E2| A A EZ(kicker block)¥ A A|&H&
o8 AA = FZo|T
Table 4.7 Design condition(case 6)
Item Content
Excavation height H = 6.58m

Passive earth pressure

50% reduction

Active earth pressure

Consider cohesion

Sliding

Consideration

Type of support

Kicker block + Pile

,,,,,,,,,,,,,,,,,,,,,,,,,,, . EL.38.65
L EIZHWALE)—)
H—3oox3oox1ﬁ‘x‘1 5 9
Il =]
| } o
|
I _EL. 35.77
| 7 8
| [}
| 1 — s
,,,,,,,,,,,,,,,,,,,,,,,,,, ] N o
N R == 7| 3
[ i <
[« N o
[P v N | S 1 3
N v o| ©
“ o
o 3
o
o
&8
************ EARTH BERM -
C.1.P @500
KICKER BLOCK | C.T.C500 §
1.500X1.500 i g
CON'C i
H=0.5m g
L L.W Grouting 3%
=710 @800 / C.T.C 500
H-300X300X10X15
H-PILE
H-300X300X10X15
C.T.C 1.500

Fig. 4.14 Design section(case 6)
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Fig. 4.152 Fig. 4.14¢]
i AP FA A ol A

A A B-Z(kicker block)] A3}

ik=s

[e)

71Zo0 2 AArE Raker XA A AsAE
B3 Aot} Fig. 4.15@ A 1, 2 Rakere}
AzA, ZAe 384, 23 A T &

&l

Ast= A big 58 Yl ok
I} Raker & £=AH
1. Raker M% ’o’IH X &4
1) A8 % H—PILE 300X 300X 10X 15
2) ™ 51 (A) : A 119.8 cm? (FIHE BL A=+ 0.85X§)
3) HOH2KIRHE (|,) 20400 cm?
4) S (Z,) 1360 cm?®
5) HH2XIENE (r,) : 13.10 cm
6) SHH2KIEH (1) 7.51 cm
2. Raker &X| =% Zt& (W) : 3.50 m
3. Raker?| SXIHJ|| S oAz 0t
1) MHELZHE (Mo 7.67 tm
2) EICHHEH (e 6.70 t/m
3) HyX|ZerE . Py, = 19.20 t/EA
Puwo = 31.00 T/EA
4. [F 1] XS 01§ ST (MEX|OE &HI|E) (kg/cm?)
01‘8'*%“” OIEO 29 2,]00
HSEYY U= 1/r<20 2,100
] S SEEEF (cm) 20<1/r<93 {1,400 — 8.4(//r - 20)} x1.5
12,000,000
roEXHQ| HEHHOX B I/r>93 —
hEl % B, {6,700 +(zr/r)2]X
| g EOIRSH 2,100
o|gH g 1/b<45 2,100
| SXABEZE HE| (cm)
b orEEEK = (om) 45<1/b<30 {1,400 —24(l/b—4.5)} x1.5
BB HELS S 1,200
EEQ| ORI 1,300
EEQ| G| §HHFH 3,000
=) FHBEEE L2 UL MO, HRFEEE 1 80%E B
5. Con'c EE M¥
1) Con'c EE HUFTH (Yeord) ! 2.5 t/m?
2) Con'c EE ZUX|E0| HUFTH (y) 0.9 t/m?°
3) Con'c EE ZUX|UIO| LS OEZ! (¢) 30° (K,: 0.333 K,: 3.003 )
4) Con'c EE 2 X|Eo] MX= (¢) @ 0.5 t/m?
5) Con'c EE ZUX|2] EEAUXYX| (N) 20 3

Fig. 4.15 Computation results of kicker block in case 6(a)
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t29] Fig. 415l A& 1, 29 Rakere] Ao 949 e I8, A
2 B2 (kicker block)el]l 2F&3l= Raker W8-S eyl

Li
L2
" D
Q,,ﬁ> L
-
B d
L, — 2 m
L, = 37 m
H - 4.5 m
B - 1.5 m
D - 1.5 m
0, = 40 °
0, - 29
L - 8.9 m
I - 7.6 m
d - 0.3 m, 03 m (H-Pile
- 0.0 m (MB &)
= P, /cosb = 2506 t
= Py/ COs6, = 3544 1

Fig. 4.15 Computation results of kicker block in case 6(b)

Fig. 4.15(0)& AAEE + AALE] &5 3 HHAPES HES HEo=
gd5Poz Z83l= Rakerd FHH(P,,,P,)d FFEMNP,) 18la AFd™

w2 a
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0% A MAAGHF), FEEWPD,), ANDH FHAGHH,)Y T
9 o] A4 ¥ (kicker block) Al BENYHL 2 s}oau} g 7
NAE AR @ gl SEEHP )L 122 A7kt Hgatgort, HA
WE D0 O AN FEEWP)S 45t BEHL A WHsE ©
72 Watg

1) Con'c Block®l %{80t= FTEX(P,) 2HY

1 2
Pa=E><)/wb><D“><Ka><W—2><c><D><\/K_a><W = f
.- H H H EH § H 5§ 5§ 5§ 5§ B 8§ B B 8§ B 8§ B B N B N B B N BN E®m

2) Con'c BlockOl| £/ 80t= =TE&(Pp)2] 2+

1
2 :EXVSubXDZ XK, xW+2xexDx,|K, xW = 19.74 |t

3) Con'c blockOil -8 0t= DA YE(F)2] Ay
@ Con'c Block®2] X}F : 19.69 t
@ Raker10]| |8t =={24 16.11 ¢
Raker20j 2|5t £==124 : 17.18
® DOHENMEE(F) : 26.49| t (OFEHAI==, u=0.5)

4) O-|x||:||-|:|:o." _lU} A%ax.lcl-aq(H ) *I‘%‘
Broms2l WOl 2I010Y AFYOIE (I S, Be ),

H,=15xyxH?xdxK, = [27.91 ]t

5) €Tl LSt 2HM&(F) 2H8

|
@: - (R I/ 2) -+ +H, '
: s P +I)w2+P 33 > ]2:

Fig. 4.15 Computation results of kicker block in case 6(c)
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428 75F OOUFEIANAE ASTAHAE 7)

= Evto] WA 9 Zol: oF 6.26mE 279 Raker®Z FAE oo, AAEE
(kicker block)¥} A x| L& o &2 RakerE A A st= F%o|t}.

Table 4.8 Design condition(case 7)

ltem

Content

Excavation height

H = 6.26m

Passive earth pressure

50% reduction

Active earth pressure

Consider cohesion

Sliding

Consideration

Type of support

Kicker block + Pile

Y m | i
] B i i
8 3 NN\ 1945 M Wy BsF
. I |
g H H
) Il | N H
) :\ | N H
Zsjot 4 o ie:::::::jl:t:::::ﬁilizzgif
o I |
o BT WALE H-300X300X10X15 ! i } i
G.W.L()21.60 ) ikTaor | X
BN | |
— g N _ i i
« N [—@7@!‘ } | } |
= Y e ¢ [-380X100X10.5X16 || K
o 4 ' RAKER H-300X3bbX10X15 } !
N i i
o
o o S
o
ay
H-300X300X10X15

C.T.C 1.500
CON'C Etd &

=2 Ms

PILE 1-300X300X10X15 o800

Fig. 4.16 Design section(case 7)
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Fig. 4172 Fig. 4169 ©®< 7]Zo 2 A4E Raker AAA ] ALATRES
i Ao FERAAAANA EHF Aolth. Fig. 4.17(@)°ll A Rakeret AAE=
(kicker block)e] AL} A=A, ZA 51854, =2 @A F TAs=
o ¥ F& Yl ok

B

I} Raker &2 =A

1. Raker AH§ X XM

1) AH8 BT : H—-PILE 300X 300X 10X15
2) & X (A): MIH - 119.8 cm? (PIHY B ZA%%= 0.85 X )
3) HEH2XIZHE (1) : 20400 cm?
4) S %= (2) 1360 cm®
5) HH2XIEE (1)) : 13.10 cm
6) HEH2XIEE () 7.51 cm
2. Raker &X| =7 2t (W) : 3.50 m
3. Raker2| SIS ofj 1230t
1) HHEZHE (Mo - 15.47 t—m/m
2) SR (S, ¢ 15.67 t/m
3) XX H e Pu = 80.70 t/EA
Puz = 58.70 T/EA
4. [H 1] T2 61§ ST (MRX|OHE &K 7|F) (kg/cm?)
01%*%"“ op’bro 24 2‘]00
IEYY UESH 1/r <20 2,100
| S SXEEF (cm) 20<//r<93 {1,400 —8.4(//r - 20)} x 1.5
ro SOl FEHHIKIEE (cm) 1/r=93 [%}
o8 HITZSH 2,100
o|8HEH 1/b<4.5 2,100
}i Zzzﬂz ::jﬂ? e 45<1/b<30 {1,400 —24(I/b—4.5)}x1.5
O|§XErg 1,200
EEOQ| GRS 1,300
SEO| GG 3,000
F) THESHEE L U2 M, HIRSEEE 1 80%E T

1) Con'c EE HAUFTFH (Yeond) ! 2.5 t/m?®

2) Con'c EE 2YUX|EO| HAFTH (y) 1.2 t/m3

3) Con'c E2 ZUX|EIO| LIS OIEZY (¢) 38°  (Kq: 0.238 K, 4.202 )
4) Con'c EE ZYX|Hro] F&ray (c) 5.0 t/m?

5) Con'c EE 2YX|H| HEEHAUXBTX (N) : 50 o]

Fig. 4.17 Computation results of kicker block in case 7(a)
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Fig. 4170l A= 1, 2% Raker®] GAlA| ot AAA ALHe 9%
2] A B Z(kicker block)ol| Z-&3}= Raker ¥+8< el QT

o
Li
L
. A
L——"di
B d
L, = 2.3 m
L, - 2.8 m
H > 15 m
B - 2.0 m
D - 2.0 m
0 - 40 e
02 - 28
1 - 9.4 m
1, - 8.1 m
d - 0.3 m, 03 m (H—Pile)
> 00 m (g =)
= P,/ cose - 8070 t
= P/ CcOshy - 5870 t

Fig. 4.17 Computation results of kicker block in case 7(b)

+ Fig. 4.17(0)2 A A ES(kicker block) + AR T&9] &Fof ot
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HE Ygoz F5gdor 285 Rakerd FHE(P,,,P,)o FEENPL,)
aga AgHow Agste npAAZH(F), FEESNP,), AANTEY £HA
&E(H,)2 &S Uro] KA EZ(kicker block) AAe] SFtPA S HESH
ot g Al FAUE @3 2ol FFESHP,)S 122 Aztste A&
stRou, AR @A M2 s = AMdE FFEWXP,)S A&
o &5EE& A HAete LF/FE WA

1. HTol oo HE

1) Con'c Blockol £-§0t= FTFE(P,)2 21

1 2
X PU:EX;/MXD XK, xW =2xecxDx K, xW = -32.15 |t

2) Con'c Block%l £80tl= =TEL(P,)2 &8

1
B :EXVMXDZ prxW+2xch><,/Kp xW = 178.79 |t

3) Con'c block® £-§0t= OHEXNTE(F)L 218

@ Con'c Block2| X1 : 35 t
@ Raker10j| 2|t —1‘—5!5—1 : 51.87 t
Rcker2OII O|pt === ; 27.56

© M B2(F) : t (OF&72, p=0.5)

4) AX|LESO)| OBt =F X YR(H,) AHY
Broms®| YEO| 20101 AFYOIR (1Y T2, W2 U),

H,=15xyxH>xdxK, = [ 579 |t

5) ZFOll LISt QHME(F) &4

[ |

' (P,/2)+F+H, '
' F, = = 142 > 12 o«
[ |

[ |

B0 R 1B 5 AR IR

'] w2

Fig. 4.17 Computation results of kicker block in case 7(c)
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HolAA AT
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TEESNGS 100%2 AFgHo=m AAste EHZF HET o] Fox A57t
Bkon, ARE00S 1HT AF FE AME FEEYS S IdE &F
g & Frlste 238 Y-S AAATE L/FE W
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A1, AFAEH S 1HP oY FEEY] 52 AAEA e F-An.
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i
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