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Abstract

The piled-raft foundation is a new design concept as one of the effective
methods of foundation to reduce settlements of structures. On the other hand,
an alternative piled-raft system with disconnection cap, sand cushion, between
the pile and raft was also investigated to compare the influence of ultimate
bearing capacity and settlement. Load-settlement relation curves are used to
evaluate the ultimate bearing capacity. In the numerical analyses, a plane
strain elasto-plastic finite element model (Mohr-Coulmb model) is used to

present the response of the piled-raft foundation.
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Fig. 415 dRFN in lm(with £=12e+5)

—@— No Cushion

- Sand Cushion 2m : E = 12000
—¥— Sand Cushion 2m : E = 120000

0m:E=12000

0.6 0.6
—@— No Cushion 0m:E =12000
---@--- Sand Cushion 1 m : E = 12000
Sand Cushion 1 m : E = 120000
0.4 4 0.4 4
o
w
0.2 4
0.0 1
-0.2 T T T T -0.2
4 6 8 10 12 14 4
N

Fig. 416 dRFN in 2m(with £=12e+5)

—@— No Cushion

---@--- Sand Cushion 4 m : E = 12000
—¥— Sand Cushion 4 m : E = 120000

0m:E=12000

0.6 0.6
—@— No Cushion 0m:E =12000
---@--- Sand Cushion 3m : E = 12000
—-¥— Sand Cushion 3 m : E = 120000

0.4 4 0.4 4

e,

0.2 4

0.0 1

-0.2 T T T T -0.2

4 6 8 10 12 14 4
N

12 14

Fig. 417 AR N in 3m(with £=12e+5) Fig. 418 dR¥} N in 4m(with F=12e+5)

No Cushion

= Sand Cushion 6 m : E = 12000
—-y— Sand Cushion 6 m: E = 120000

0m:E=12000

0.6 0.6
—@— No Cushion  0m:E =12000
---@--- Sand Cushion 5m : E = 12000
b 4 Sand Cushion 5m : E = 120000

0.4 4 0.4 4

0.2 4

0.0 4

-0.2 T T T T -0.2

4 6 8 10 12 14 4
N

N

12 14

Fig. 419 dR¥N in 5m(with £=12e+5) Fig. 420 dR¥}N in 6m(with F=12e+5)

_46_



0.6 0.6
—@— No Cushion  0m:E =12000 —@— No Cushion  0m:E =12000
---@--- Sand Cushion 7m : E = 12000 ---@--- Sand Cushion 8 m: E = 12000
L —ay— Sand Cushion 7 m : E = 120000 - —ay— Sand Cushion 8 m : E = 120000
0.4 0.4 :
w [
- [ AN
~
R 0.2 4 ~ R 0.2 N
N AN ®-......
~ o N T e
Nl e < T e, °
- Tl -
~~o [T USSR ° -~
o =< ° o =~ °
0.0 T=-v co4 v 7 7 T==__
v
-0.2 T T T -0.2 T T
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 421 dRIN in 7m(with F=12e+5) Fig. 422 dR¥N in 8m(with F=1.2e+5)

—@— No Cushion

e ++ Sand Cushion 10 m : E = 12000
—<— Sand Cushion 10 m : E = 120000

0m:E =12000

0.6 0.6
—@— No Cushion 0m:E=12000
---@--- Sand Cushion 9 m: E = 12000
Sand Cushion 9 m : E = 120000
e,
0.4 4 i 0.4 4
A
\\
N e.
dR N dR
0.2 4 \‘ . 0.2 4
RESUEEEES  — °
\\\ L
W — — ——— ) ST
0.0 1 ~v 0.0 4
-0.2 T T T T -0.2
4 6 8 10 12 14 4
N

5 #3t&(dR)2 Sand CushionZ©] Om ¥
v 7A%o] Bol= ¥bH Sand Cushion% &
2 Piled Raft 7|Z2= ¥% H3&(dR)o] &

ol o] Fig. 4.259} Fig. 4268 HW &

_47_

b Aol HEd G
gl BAAFEHE FUAAA &
et A nAZ
O 44 1 3% Rerd & 9



05
04
0.3
024 —_— No Qushion Om: E=12000
=T NN NN e @ Sand Qushion 1 m: E=12000
—— i —— Sand Qushion 2m: E=12000
— A — Sand Qushion 3m: E=12000
—_— ] — - Sand Qushion 4 m: E=12000
0.1 —:—B— —  SandQshion 5m: E=12000
————- Sand Qushion 6 m: E= 12000
—&@——— SandQushion 7m: E=12000
------- 7 “CRRTTES Sand Qushion 8 m: E= 12000
0.0 ———%-——  SandQshion 9m:E=12000
—_——— — Sand Qushion 10 m: E= 12000
T T T
4 10 12 14
N
Fig. 425 dR 3 N ( with £ = 12000 )
05
04+
0.3
0.2 4 NoQushion  Om: E=12000
Sand Qushion =
Sand Qushion =
Sand Qushion =
Sand Qushion =
01 Sand Qushion =
Sand Qushion =
Sand Qushion =
Sand Qushion =
004 Sand Qushion E=
Sand Qushion 10 m: E= 120000
T T T
4 8 10 12 14
N

Fig. 426 dR ¥ N ( with £ = 120000 )

_48_




E : 12000 E : 120000

06 06
....... @ N=5 @ NZ 5
———y—— N=7 ———y—— N=7
—.—A-— Nz 9 . [ ] —.—A-—— N=9
——8—- N=1 - .9 —-m—- N=11
04l ——B— N=13 04— = N=13 .
. ¥
..... / ®
0. o , .
° _——y o
; . d Ll o ®
Roz 1 / ®Ro2 R e/
H ’\\'_*_v__v_,y .'/L\,‘_...A R P S /v’
i Y Seh* | e X ,
g A=K N i) TTw— N -y
%AA*‘—-I’"'\.'/I—\I r/".\_:;‘—i A " ,..—__ﬁ
00 B . >l>f 1
00 —F 5 A
02 . : : : : . 02
0 2 4 6 8 10 12 0 2 4 6 8 10 12
D N

Fig. 427 dR 3 D (with F=12e+4) Fig. 428 dR ¥ D (with F=12e+5)

o dol(Dyol wE Mk ¥zt 4 AA Yo, pile/l (V)7 STt
drE F5 HAEARAE AA Hee AL ¢ 5 Atk Sand Cushions e
AT (HE 1002 SHAZ BFE BAAF(E) SHAA &S AR
o 2R S5 dEHe aH=ZE ol FoAH. 53] Ho M-S (Wt vzt
Az FINF(N7E INE Eo7HA 71¥£9] Sand Cushions 1#3A ¢
Piled Raft 712Xt ¢ & Hs&S BAFHY. a8 Zold e &

42. B,/B.= 0.786
421. B3 F3A2(AF FAAF (Vs #A

rafto] o3t pile®] o w9l NIV ETE(B/B)7t 0976Y W K

rlo

e

_49_



e AR IE(B/B)Q 0786 WE ZH R 449 Sand Cushion®
o BAAT(B)S HATIA &S FEolM e et Sand CushionS 2
Zo|(Dyel wety BIdFEE(B/B)7 0976Y Wb 0.7868 w <zt Hol 3t
HALS HAFth Sand CushionZ©o] Z A &S e Y E—EE(BQ/BTV]-
976 W7t ¥ AL 3}

&
YEELE(B/B)7} 0786Q w7} ©

(e}
3

0.25 0.25
—®&— No Cushion  0m:E =12000 —@— No Cushion 0m:E =12000
---@--- Sand Cushion 1m : E = 12000 ---@-:- Sand Cushion 2m : E = 12000
—y— Sand Cushion 1 m : E = 120000 —<— Sand Cushion 2m : E = 120000
0.20 0.20
0.15 0.15
R R
0.10 0.10
e
e~.  aAWNWNWRTTVS (.. .
.......... @ ®
0.05 1 o e ® i, ° 005 7 - @ L]
-~ e . O @ ———-_ _ -
g ¢ 4 M === $————— ?
0.00 0.00
4 6 8 10 12 14 4 6 8 10 12 14
N N

0.25 0.25
—@— No Cushion 0m:E =12000 —®&— No Cushion  0m:E =12000
-..@--- Sand Cushion 3m : E = 12000 ---@--- Sand Cushion 4 m : E = 12000
—-¥— Sand Cushion 3 m : E = 120000 —¥— Sand Cushion 4 m : E = 120000
0.20 0.20
0.15 0.15
R R
..
0.10 e 0.10
.- O .
....... — T @
..................... -
0.05 Y- . o 0.05 ~—
e e o e -
T —————— | S pp— v T P————— v
0.00 T T T T 0.00
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 431 R#N in 3m(with £=12e+5) Fig. 432 R#N in 4m(with £=12et5)

_50_



Fig. 435 R¥}N in 7m(with £=1.2e+5)

0.20

Fig. 437 RN in 9m(with F=12e+5)

—@— No Cushion 0m:E=12000
Sand Cushion 5m : E = 12000
'— Sand Cushion 5m : E = 120000

—@— No Cushion 0m:E=12000
- ++ Sand Cushion 7 m : E = 12000
'— Sand Cushion 7 m: E = 120000

—@— No Cushion 0m:E =12000
---4@--- Sand Cushion 9 m: E = 12000
—w— Sand Cushion 9 m : E = 120000

- 51

0.20

—@— No Cushion 0m:E =12000
Sand Cushion 6 m : E = 12000
'— Sand Cushion 6 m : E = 120000

—@— No Cushion 0m:E=12000
- + Sand Cuhion 8 m : E =12000
'— Sand Cuhion 8 m : E =120000

14

—@— No Cushion 0m:E =12000
- -+ Sand Cushion 10 m : E = 12000
Sand Cushion 10 m : E = 120000

14

438 RN in 10m(with £=12e+5)



219 aHzES Hd HE(R)F pile’/l - (MNE Sand CushionT E & 9
SAA (B £ =12000¢ W o} £ =120000¥ w F RE o7 YFolx Fo
Bt

025
0.20 1
0.15 1
R
No Qushion Om: E=12000
0104 Sand Qushion 1 m: E=12000
. Sand Qushion  2m: E=12000
Sand Qushion  3m: E=12000
Sand Qushion 4 m: E=12000
Sand Qushion  5m: E=12000
acs | Sand Qushion 6 m: E=12000
Sand Qushion  7m: E=12000
Sand Qushion 8 m: E=12000
Sand Qushion  9m: E=12000
Sand Qushion 10 m: E=12000
0.00
a 14
N
Fig. 439 R 3 N (with £ = 12000 )
025
0.20 1
0.15 1
R
—&—— NoQsshion Om: E=12000
owod el e @ Sand Qushion 1 m: E=120000
. —_———— —— Sand Qushion 2m: E= 120000
—_——h e —. Sand Qushion 3m: E=120000
— el —- Sand Qushion 4 m: E= 120000
— o e [« Sand Qushion 5m: E=120000
006 4 — —@— — - SandQushion 6m:E=120000
—_— Sand Qushion 7 m: E=120000
....... A----oo- SandQushion 8 m: E= 120000
e Sand Qushion 9 m: E=120000
—_—— Sand Qushion 10 m: E=120000
0.00 T T T T
4 6 8 10 12 14

Fig. 440 R 3 N (with £ = 120000 )

_52_



0.25

e o~ W R W T E
L o BT o 7o
4 T ~H
. 4,4.1. ] n o) .m_. oﬁ_._ Hl N Mt
[ I RT g T o M W n
« ri\l o o_e =) S Zo lyl
o ah £ = MOX oW g c
B, E LT o= S
O L o
W b - K op & - © o
Sl ™~ et
iy | I TR R z
‘- 5 X 8 o 8 I
K J jose)
E 0y TrEEan _ T3
etend T w A = C\E RooM &
Vil i3 AN - 3K W =
T T - 7% w BT m/ OE — ,Iyl_._ ‘%
& 8§ 5 § g 8 @%/py%ma T
* L o ST S R
* F S U w0 T w
§ o4 x T =
. X 1 = o M R s ReE W T A iy
. n Ok ) Pom ® B H o= Y
s % Vh - g 2 V@, elmS L 5w
‘o T oo T L < N
o hyk - = T oo ww S o v
A ,L_.y o Q G > & R
| Ao T 7 = = 3
o ki B ) g W - Mo = o S
o ki S — O N — = o
Rk “a f% R A O SO TP g
T 223 w2k DA
ot | .4 Ah @) _ZL E‘.ﬂ UL ;.AE
stetd e T c_n o
N o g ~ ~ " 1 o =
il | = K o oy oo W T , -
T &% § 8 8 IRy q oy
x U < ol

_58_



—@— No Cushion Om:E =12000
+--@-: Sand Cushion 1 m:E =12000

—3¥— Sand Cushion 1 m :E =120000

Fig. 443 dRFN in Im(with F=12e+5) Fig.

14

0.6
—@— No Cushion 0m:E=12000
---@--- Sand Cushion 3 m : E = 12000
—-¥— Sand Cushion 3 m : E = 120000

0.4 4

0.2 4

0.0 1

T hd
0.2 T T
4 10 12

Fig. 445 dR#} N in 3m(with F=12e+5) Fig.

14

—@— No Cushion 0m:E=12000
--@--- Sand Cushion 5m : E = 12000
—<— Sand Cushion 5m : E = 120000

0.6

0.4 4

0.0 1

-0.2

—@— No Cushion 0m:E=12000
- - Sand Cushion 2m : E = 12000
Sand Cushion 2 m : E = 120000

0.6

10 12 14

444 dR¥}N in 2m(with E£=12e+5)

0.4 4

0.0 4

-0.2

—@— No Cushion Om:E=12000
---4@--- Sand Cushion 4 m: E = 12000
—+— Sand Cushion 4 m: E = 120000

0.6

10 12 14

446 dRI}N in Am(with F=12e+5)

0.4 4

dR

0.0 4

-0.2

NO Cushion 0 m : E =12000
- Sand Cushion 6 m : E = 12000
—-y— Sand Cushion 6 m : E = 120000

Fig. 447 AR N in 5m(with F=12e+5) Fig.

_54_

10 12 14

448 dRFAN in 6m(with F=12e+5)



—@— NO Cushion
P

Sand Cushion 8 m : E = 12000
—-y— Sand Cushion 8 m : E = 120000

0m:E=12000

0.6 0.6
—@— No Cushion 0m:E=12000
---@--- Sand Cushion 7 m : E = 12000
—-¥— Sand Cushion 7 m : E = 120000
0.4 4 0.4 4
o,
dr - - dr
0.2 N . 0.2
A
\\ .
N
v .
0.0 4 Sl e @ ° 0.0 4
. — __ o
~—y—————— v
0.2 T T T T -0.2
4 6 8 10 12 14 4
N

14

Fig. 449 dRIN in 7m(with £=12e+5) Fig. 450 dR¥N in 8m(with F=1.2e+5)

0.6 0.6
—@— No Cushion  0m:E = 12000 —@— No Cushion ~ 0m:E =12000
---@-:+ Sand Cushion 9 m: E = 12000 ---4@--- Sand Cushion 10 m : E = 12000
—-¥— Sand Cushion 9 m: E = 120000 —-y— Sand Cushion 10 m : E = 120000
0.4 4 0.4 4
.. .
d wo o e it 7 3R
Ro2 A 8 o2 R
N > R .,
~ . NG
N . N e,
~< o >~ el
Sal O, ~< e °
0.0 4 —_ ... SO Y 0.0 4 S~
- = - — e
*— S— ] N -
~—y
0.2 T T T T -0.2 T T T T
4 6 8 10 12 14 4 6 8 10 12 14
N X Data

Fig. 443 ~ Fig. 4.527+& 2WHolx AR EE(B/B)9 kel 09762
oo} WA R RFHAE(dR)O] AT FLMF(VE HoME L3
Sand Cushion®& 1 #3}A %& Piled Raft 7| Z2RT ¥ £& 15 3s&
(dR)& HAFH

Za o AA3E] AHE7) 98lA Fig. 4537 Fig. 45449 @

_55_



—@——— NoQushion Om: E=12000
------- @®:------+  SandQushion 1m:E=12000
—— el — Sand Qushion 2m: E=12000
—_— e — Sand Qushion 3m: E= 12000
—_— - — - Sand Qushion 4m: E=12000
— e ¢ — Sand Qushion 5m: E=12000
— —€@— — - SandQushion 6 m: E=12000
——€@—— SandQshion 7m: E=12000
------- A-...o.. SandQushion 8m:E=12000
—— el — Sand Qushion 9m: E=12000
—:-—@-—-  Sand Qushion 10 m: E=12000
T T T T
6 8 10 12 14
N
Fig. 453 dR # N ( with £ = 12000 )
No Qushion Om: E=12000
Sand Qushion 1 m: E= 120000
Sand Qushion 2m: E= 120000
Sand Qushion  3m: E= 120000
Sand Qushion 4 m: E=120000
Sand Qushion 5 m: E=120000
Sand Qushion 6 m: E=120000
Sand Qushion 7 m: E=120000
Sand Qushion 8 m: E= 120000
Sand Qushion 9 m: E= 120000
Sand Qushion 10 m: E=120000

iR RCRE = Bg/B,)O] 09764 w2} vlzk7}A| & Sand CushionsS 1L
BE 100 Z3d Lo 44 T RE AL (dR)

T
FAT. 1ea RIE¥EE(B/B)7t 09769 wW o] Fig. 4.259 Fig.

_56_



426% Fig. 4537} Fig. 4.549 vlus) 2w I EFE=(B/B)7} & 735l

= = = =] E 2] O = e =
= H FF3 54S A A4S UEo I
05 05
....... @ N=5 o @ NZ 5
———%—-— N=7 ———%—-— N=7
04 ——hi—: N=9 04 ——hi—: N=0
—8—- N=11 ——a—- N=11
——m—— N=13 &g ® ——m—— N=13
031 . 037 o
'.. ..... [ 2 . )
024 s e 024 ..I'""
dR . ~ dR .
o V. e ®
011 N Padate suid A 0.1 — .
; ey o K ~ v
5 v A " Ny
0.0 JoeYT A */"-\ﬂ/. 0.0 N RSt 4
LA e g = N
.ﬂ-.}\ === r’ = \\t A — A —A A
A T oF Sl
-0.14 -0.14 RS bt o N
]
02 : : : : : : 02 :
0 2 4 6 8 10 12 0 2 4 6 8 10 12
D D

Fig. 455 dR ¥ D (with E=12e+4) Fig 456 dR ¥ D (with F=12e+5)

Fig. 4.55%} Fig. 456914 % v}Z7}A]& Sand Cushion®] =& &/ A5 (E)
108 SHAIZ] Zo] Sand Cushion®©¢] @S w7l 28 wjrio FA3] £ §

Hot&(dR)yS BoFEH.

Ll

ol

43. B,/ B.= 0.595
431. B & () LA V)ee BA

Al
=
Sand Cushions =] &4AIFE 108] 743} Piled Raft 71259 Hd
st&(RH LT (V)] BAE AHEA,

414837 42-o| X = EF Sand Cushions E#H Y @A (HE SHA

ofr

vpxeto 2 wAdR X% (B,/B)7F 05959 @, Sand Cushions S 113
1

Rl

&S Piled Raft 7]% ¢ Sand CushionZ=<S 1# 3t Piled Raft 7]%

_57_



N
>
o
e

o

S8 (R »5 A

F&(dR)

0.15 4

0.10 1

0.05 4

—@— No Cushion Om:E=12000
---@--- Sand Cushion 1 m : E = 12000
—-¥— Sand Cushion 1 m : E = 120000

N

Fig. 457 RN in lm(with £=12e+5)

0.20
—@— No Cushion 0m:E=12000
- -+ Sand Cushion 3m : E = 12000
—-¥— Sand Cushion 3 m : E = 120000

0.15 4

...
Rotodf T

0.05 4 Tt~ __
—————— v—————- v

0.00 T T T T

4 6 8 10 12
N

14

Fig. 459 R¥N in 3m(with £=12e+5)

0.20
—@— No Cushion 5m:E =12000
---4@--- Sand Cushion 5m : E = 12000
—-¥— Sand Cushion 5m : E = 120000
0.15 4
...
R 010 @,
0.05 TM
~v —————— —— e v
0.00 T T T T
4 6 8 10 12
N

Fig. 461 R¥}N in 5m(with £=12e+5)

o zA3 2= 9t
= 2= =2 T MM
0.20
—@— No Cushion Om:E=12000
+--@--- Sand Cushion 2m:E =12000
—“y— Sand Cushion 2m: E = 120000
0.15 4
R 0101 ..
"""""" .
LT S @ °
e °
0.05 4 Vo——— >———— >—————— v
0.00 T T T T
4 6 8 10 12 14

Fig. 458 R#}N in 2m(with F=12e+5)

0.20
—®&— No Cushion  0m:E =12000
---@--- Sand Cushion 4 m : E = 12000
—y— Sand Cushion 4 m : E = 120000
0.15 4
R @
wm T @,
@i, @i °
S °
0.05 4 Tt m—
Te—w———— -————— v
0.00 T T T T
4 6 8 10 12 14
N

Fig. 460 R¥N in 4m(with £=12e+5)

0.20
—@— No Cushion  0m:E=12000
---@-:+ Sand Cushion 6 m : E = 12000
—<— Sand Cushion 6 m: E = 120000
0.15 4
...
R 0.10 1 R
e @i, °
A,
0.05 4 -
——
—e————— v—————— v
0.00 T T T T
4 6 8 10 12 14
N

Fig. 462 RN in 6m(with F=12e+5)

_58_



—@— NoCushion  0m :E = 12000 —e@— No Cushion 0 m :E = 12000
-..@-- Sand Cushion 7 m : E = 12000 ---@-- Sand Cushion 8 m : E = 12000
—-y— Sand Cushion 7 m: E = 120000 —-<w— Sand Cushion 8 m: E = 120000
0.15 .. 0.15 .
e S
R...| e Rood T e g e
o104 e @ e @ o 0.10 hd @ L4
C——o o ° S o °
0.05 - T~ 0.05 - S~a
~v——__ ~we—__
T ———— —————— v T ————— —_————— v
0.00 T T T T 0.00
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 463 RN in 7m(with F=12e+5)  Fig 464 RN in 8m(with F=12e+5)

0.20 0.20
—®— No Cushion  0m:E = 12000 —@— No Cushion  0m:E=12000
-:-@--- Sand Cushion 9 m: E = 12000 e ---@-:- Sand Cushion 10 m : E = 12000
o —-ay— sand Cushion 9 m : E = 120000 —ay— Sand Cushion 10 m : E = 120000
0.15 0.15 .
‘...
e WSz | TNWWws, e
.......... ® g T ee
Rowl e ° R 010
—— o @ _ :lx—o\t
<= . < e
~ ~
0.05 ~—~—_ 005 > —___
\\\\\\\\ W ———— e
A\ == v v ——y
0.00 T T 0.00 T T T T
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 465 R¥N in 9m(with £=12e+5)  Fig. 466 BTN in 10m(with £=12e+5)

TL}%E‘EE(BQ/@V]’ 0.595¢ wje] Fig. 4578 ®¥ Sand CushionZ©°] 1m
o w2 E Sand CushionZ< 1#]a}A] &S Piled Raft 7129 B 3at8(dR)
Bt} Sand Cushion®< 183 WA Sand CushionZ9] T ©AAS(E)E 104)
Z ZW3 Piled Raft 7129 5 Ht&(dR)°] © £ #FS RoFT 1g

al
Sand CushionZ ¥ zZlo|(D)7} ZARAFE 11 a3= v AAA He As &
4 Aot "¥hHo] Sand CushionZS 1 A9 Sand CushionZ9] =& ©AA
F(EYE ZUHA %2 Piled Raft 71%9] F5 & (dR)S <9 vz HAH
AAE e & & F v o]y AL ot o Fig. 4.67 ~ Fig. 4703 2

o] sty FHojA A A © A F4E 4 Ao

_59_



018

0.16
014
012
—&—— NodAshon Om: E=12000
0104 @ SN =4 el K0 | @ Sad Qushion 1m: E=12000
———%-—— SadQumshon 2m: E=12000
006 —_——h— Sad Qushion 3m: E=12000
— 4 — - SaddQushon 4m: E=12000
———— Sad Qushion 5m: E=12000
006 1 — —@— —- SadQushion 6m: E=12000
—e——— SaddAushion 7m: E=12000
S [ VR Sard Qushion 8 m: E=12000
———9-—— SadQmshon 9m: E=12000
—_———— Sand Qushion 10 m: E=12000
002 T T T T
4 6 8 10 12 14
N
Fig. 467 R 3 N ( with £ = 12000 )
018
016 1
014 1
01241
No Qushion Om: E=12000
0104 SadQushion 1 m: E=120000
SadQushion 2m: E=120000
acs SadQushion 3m: E=120000
SadQushion 4m: E=120000
SadQushion 5m: E=120000
005 SadQushion 6 m: E=120000
SadQushion 7m: E=120000
0os Sad Qushion 8 m: E=120000
Sad Qushion 9m: E=120000
Sard Qushion 10 m: E=120000
oz T T T T
4 6 8 10 12 14

Fig. 468 R 3 N ( with £ = 12000 )

_60_




Sand Cushion E = 12000 Sand Cushion E = 120000
0.18 0.18

AAAAAAA @ N=5 e @i N=5
l-——— N=7 (3 | =-—-%-= N=7
0164 ZT 7T Mg LECE B S
—-a—- N=11 P ——a—- N=11
0144 ——m—— N=13 x 014 —-—B—— N=13
0.12 4 o /’ A 0.12 4
P -z /k’
e i
R0 e *‘,‘/ R 010
@ ¥ -
o ./*,;.‘f'ﬁ
0.08 Bl = 0.08
,g/?“/ e
0.06 ? 0.06 -:..:........__...____._____._.._.....0-- )
qmq_"-
i i UMl G ST S L
0.04 0.04 T g 4
b
0.02 : : : : : : 0.02 ‘ ‘ ‘ ‘ ‘ ‘

Fig. 469 R ¥ D (with F=12e+4)  Fig. 470 R ¥ D (with E=12e+5)

Fig. 467< 27 XEW Sand CushionF o] ZAZAFE Hd &N &
°of A= M He AS AL + Ao AW Fig. 4.685 HEW Sand
CushionF-°] Zod45 i Het&o] Fhol RopA = As HA Hoh

& Sand Cushion¥ & AT (B SUE U3 Sand CushionZ
AA7F rafte} 22 J9ES AFoE2M AL FEE Ha S o=

71odst7] w & ol

R
lo

432 H35 F3E&(dR)T FLAMF (N} A

B ARE(ART ADAR (NS BANAE S Sold ARe W
A9t 29 B5 A (BT HAAFMNse] BANAE oj| A3

_{[:
wskeA Ay E A}

]

N

].

_61_



—@— No Cushion 0m:E=12000
+--@-:- Sand Cushion 1m:E =12000
Sand Cushion 1 m : E = 120000

0.0 4 0.0 4
dR

—@— No Cushion 0m:E =12000
- - Sand Cushion 2m : E = 12000
—-y—- Sand Cushion 2m : E = 120000

4 6 8 10 12 14 4

Fig. 471 dRFN in Im(with F=12e+5) Fig.

10 12 14

472 dRF}N in 2m(with E£=12e+5)

—@— No Cushion 0m:E=12000
---@-:+ Sand Cushion 3 m :E =12000
—-y— Sand Cushion 3 m : E = 120000

—@— No Cushion 4m:E=12000
---@--+ Sand Cushion 4 m: E = 12000
—-y— Sand Cushion 4 m : E = 120000

0.1+ 0.1 4
0.0 4
014
0.2 1
-0.3 T T T T -0.3
4 6 8 10 12 14 4
N

Fig. 473 dR#N in 3m(with F=12e+5) Fig.

10 12 14

474 dRI}N in Am(with F=12e+5)

—@— No Cushion 0m:E=12000
---@--- Sand Cushion 5m : E = 120000
—-<w— Sand Cushion 5m : E = 120000

—@— No Cushion 6m: E=12000
- + Sand Cushion 6 m : E = 12000
hé Sand Cushion 6 m : E = 120000

0.1 0.1
0.0 0.0
dR

0.1 4

0.2

0.3 - - . . 03
4 6 8 10 12 14 4

N

Fig. 475 AR N in 5m(with £=12e+5) Fig.

_62_

10 12 14
N

476 AR N in 6m(with F=12e+5)



—@— No Cushion  0m:E=12000 —@— No Cushion  8m:E=12000
---4@--- Sand Cushion 7 m:E =12000 ---4@--- Sand cushion 8 m:E = 12000
—-¥— Sand Cushion 7 m : E = 120000 —¥— Sand cushion 8 m:E =120000
0.1 4 0.1 4 e
o
0.0 0.0
dR s drR ~ -
N ‘e S
No e P ST
0.1 1 ~o e 0.1 4 NG o O
N B T N @
D - A e
- T e, ~
S~ b =<
~ -
Vo ————— ——— Mt v ———
0.2 ~— —— 3 0.2 [ "3
-0.3 T T T T -0.3
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 477 AR N in 7m(with £=12e+5) Fig. 478 dR¥}N in 8m(with F=12e+5)

—@— No Cushion 0m:E=12000 —@— No Cushion 0m:E =12000
., ---4@--- Sand Cushion 9 m: E = 12000 [ ] ---@--- Sand Cushion 10 m : E = 12000
) —-y— Sand Cushion 9 m : E = 120000 —-¥— Sand Cushion 10 m : E = 120000
0.1 4 0.1 4 .,
. w
\\
0.0 . 0.0 1 Nt e,
drR ~ e drR B
o AN
> w [POURRRN ...
0.1 4 ~ L GRLELTITPLRR o SRPRREE ° 0.1 ~No 0 T T (]
V\\\ L \\
~o N
~ N
i T S v Ngm—————p—————
02 4 v 0.2 v v v
0.3 -0.3
4 6 8 10 12 14 4 6 8 10 12 14
N N

Fig. 471 ~Fig. 4805 Hi ¥5 3& gk w7
Hol(DyEd= AWK Sand CushionF 2] ZJO](D)7]- 2017“3101] w2} Sand
CushionZ 2] E# 9 @AHAF(EE SUHATA

of & AIF(E)E Sl A% Piled Raft 7%
Cushiong 13 3sFA %L Piled Raft 7|Z2ET & e Ao

_68_



02
01
0.0
ar —e— NoQAshon Om: E=12000
------- @ SadQshon 1m:E=12000
—— i —— SadQueshion 2m: E=12000
014 —_——h— SadQueshion 3m: E=12000
— 48— - SadAQshon 4m: E=12000
— —B—— SadQushion 5m: E=12000
— —@— —- SadQshion 6m:E=12000
021 —4&¢— SadQshion 7m:E=12000
....... 7 VO SardQ.shion 8 m: E=12000
———9-—— SadQshon 9m: E=12000
—-—@-—:  SadQshonl10m: E=12000
-03 T T T T
4 6 8 10 12 14
N
Fig. 481 dR &} N ( with £ = 12000 )
02
01
0.0
dR NoQeshon Om: E=12000
SadQushion 1 m: E=120000
SadQshion 2m: E=120000
01 SadAQshion 3m: E=120000
Sad Qushion 4m: E=120000
SardQshion 5m: E=120000
Sad Qushion 6 m: E=120000
024 SadQshion 7 m: E=120000
Sad Qushion 8m: E=120000
Sad Qushion 9m: E=120000
Sard Q.shion 10 m: E=120000
-03 T T T T
4 6 8 10 12 14

N

Fig. 482 dR ¥ N (with £ = 12000 )

ki

2wk Fig. 4813 Fig. 4.825 HW Yolx EHIIIY HJUEE
(B,/B.)°] 0976, 0.786Q W ¢} th2 A Sand Cushions e A7 5(E)

Ll

108) ZtHA7) Piled Raft 7129 #%5 Ha&(dR)o] © EA &A Vgt o

AL Sand CushionZ& 1 #H3 A &S Piled Raft 7|ZRANAHE BF5 &

_64_



o
)
2
o
o
b4t/
K

(dR)°) ( — )3k T 2 Adigte]l $IVEE(B/B)7}F 0976,
0.786¢ WHET Z FS 7FAL U7 WEolth = raft TAHF7F A2 BE3
FHEZ A raft TAFY F= FIdRFe=Z Agk d4Add Sand CushionF
2o &@dAF(H)E 108 FUFTo=zA R AAHS =olA HYE
Sand Cushion=o°] rafts} 7Z& AL 34 Hd+= Aotk webA 1 Sand
CushionZ 9] Zo]7} @& Zfdd+= Sand CushionF o] FAAHE 7FA = raft
q&E A Hol A2 EFT

CushionZ°] 7% AW Sand CushionZ HA|7} rafte] <

raft AN 21&9 FstFatol7l AA ] FolEA Hol 5 sk (dR)o
ZolA = Aoltt.

02 Sand Cushion E = 12000 N, Sand Cushion E = 120000
AAAAAAA @ N=5 ANG:..... \-c
———%—— N=7 R} ———v—— N=7
——A.—.. N=9 ——A-—.. N=9
01{—-—=—- N=11 el 01— -m—- N=11
——B—.— N=13 Sy B - o — N=13
." ..
0.0 . 0.0 e
drR rv dR P g
B /
0.1 4 o® //‘/‘::/}"‘4 -0.1 4 .A,,,.......ma /,/’
. e R -
',." '///./d~/
o - —y—
02 24_5.;,,*/ “ow 4 o o A
g —
ey
0.3 : : : : ; : 0.3
0 2 4 6 8 10 12 0 2 4 6 8 10 12
D D

Fig. 483 dR ¥ D (with £=12e+4) Fig. 484 dR ¥ D (with £=12e+5)

mEkbA FLIEIE B/B o] Zko] 05959 &2 A$= Sand Cushions

2] gdAAF(E)Y FTHE JT Y Frte L3l ¥F5 HEE(dR)S
Hojmele gloz2 Z83HA "ot olef B2 A= raftod tigh pile?]
EEIZ(B/B)s Eo1 pile/lF(ME F/HANE Al F5 Fa&(dR)E
W= ol

_65_



jih)
i

0.

2 =xdAe I olF 953tA g2 Sand Cushion T & piled raft
AEGezA Il Avtzzsted A owd ks W3yt Hole=X]

H
PlaxisZht+ 2x9 A ulsjA == 19

o
=2
T oobdlsh e g A AEE olTol ¥ 4 A

- Sand Cushion® & ¥ 3}A] && Piled Raft7|ZoNA= LN F(V)7}
F7bstd Hi FAstE (RS Eos 3
Holx okt 1AL rafte] et piled] HIEQ FAREE(B/B)7}

25% nfte oldE 2EY Y4 AT HARTE(B/B)E A

- Sand CushionZ< 11¥ 3} Piled Raft 7] %A= Sand CushionZ<2 Z

o]
AL FARBE=(B/B)Y ARFS FAAFWE He PR A

& HolAg, B35 F3E&(dR)2 Sand CushionF 9 Zol(D)e} &
EE(B/B)e FRRTE FAAF(M Fgo 2 HIZe 1

_66_



.

- Sand Cushion¥< 11# 3+ Piled Raft 7]% 2] Sand CushionZ 2] &
GAAF(EE 108 FHAN Bl e FAdAFN7E B B, 5
3 SBLdMSF7E 9, 11, 13Y wol= Sand Cushion®& L& 3}A &S
Piled Raft7]Zx o} H 33}

Ry
lo

- 2dHo g A4HE v Sand Cushions<S 753+ Piled Raft 7|2+ 7]
£9] Piled Raft 7]ZA FANFME 22T + gAD 5 H3d
(dR)y& =24 7hs3 242 ALSE F A FAoh. 281 7129
et FREY EAoY 7127t o)A 2 Aty FHE 18T o
Sand Cushion% 9 ©AA (A Tulet FULEE(B/B) 13

AR EE(B,/B)oIAM 9 BdA5(ME Rafte] Aatdeje} 7129 st

o] 4ol Asdte IS 2HA AFUG.

4

ofl

of(D), g HYMF(NZE HBEF(RY dR)O U HEE A= 4G50l
oh SHAIRE 1 9] wde] Fdo], udeo FA, 3d Y Zﬂ;é!, o 3
o] F7, Rafty AA, rafte] 7, raftol] st piled] %], 21831 o8 Aqk

273 3320 5 gL AAEL o8F FAANA O
%

ifud
2
i

B
£ %3] Pile Raft 7]1% ¢} Sand Cushion=9l] tj3t A& EgZF<
Hale A7 % AE dFHAA T Aol



, °]& (2002), “Piled Raft A5 EA o] &3
&3], 71z 7= e IH

I3 3], pp 79~89.

R =
AT FIANEE, =&, pp
358~365.
[B] #7AH, °ol+¥, 857

], o131 A (1999), “Piled Raft 7]1% 2]

gelEEsts] =83, #1998 A4z,

T+, FEW (2002), “Piled Raft 71% & gAd 4”7
ST ANE 3], 5 5

3] =& 3, pp 597~604.

~

2 Hkol A A3 TS Be
Piled Rafdt 7| ZA|2=¥ 9] St ESA &3 A dAdd A+, Uit
EEs3 =83, Al22d A2

[6] Abdrabbo, F. M., Abouseeda, H. M. and Gaaver, K. E. (2004).

"Performance of raft with pile-settlement reducers." Int. Conf. Future

Vision and Challenges for Urban Development., Cairo, Egypy, pp 1-18

[7] Burland, J. B. (1995). '"Piles as settlement reducers." Pro. 19th Nat.,
Italian Geotech. Conf., Pavia Italy, pp 21-34.

[8] Cao, X. D., Wong, I. H. and Chang, M. F. (2004). "Behavior of model

_68_



rafts resting on pile-reinforced sand." ]J. Geotech. and Geoenv. Engng.,

ASCE, Vol. 130(2), pp 129-138.

[9] Clancy, P. and Randolph, M. F. (1993). "An approximate analysis
procedurefor piled raft foundations." Int. J. Numer. and Analy.

Methods in Geomech., London, 17(12), pp 849-869.

[10] Davis, E. H and Poulos, G. H. (1922). "The analysis of piled raft
systems." Aust. Geomech. ]., 2, pp 21-27.

[11] Parakosa, W. A. and Kulhawy, F. H. (2001a). "Piled raft foundation
design." J. Geotech. and Geoenv. Engng., ASCE, Vol. 127(1), pp 17-24.

[12] Poulos, H. G. (1994). "An approximate numerical analysis of piled raft
interaction." Int. J. Numer. and Analy. Methods in Geomech., London,

18(2), pp 73-92.

[13] Poulos, H. G, Small, J. C.,, Ta, L. D., Sinha, J., and Chen, L. (1997).
"Comparison of some methods for analysis of piled raft." Proc., 14th

Int. Conf. on Soil Mech. and Found. Engng. , Germany, pp 1119-1124.

[14] Shahu, J. T., Madhav, M. R. and Hayash, S. (2001). "Analysis of soft
ground granlar pile-granular mat system." Computers and Geotechnics.

27(1), pp 45-62.
[15] Sommer, H., Wittman, P., and Ripper, P. (1985). "Piled raft foundation

of a tail building in Frankfurt Clay." Proc. 11thConf. Soil Mech. Found.
Engng. San Francisco, 4, pp 2253-2257.

_69_



[16] Ta, L. D. and Small, J. D. (1996). "Analysis of piled raft system in
layered soil." Int. J. Numer. and Analy. Methods in Geomech., London,
20(1), pp 57-72.

[17] Vermeer, P. A. and Brinkgreve, R. B. J. (1995). "PLAXIS user’s

mamual." Balkema, Rotterdam, The Netherlands.

_70_



	1. 서 론
	1.1 연구의 필요성 및 목적
	1.2 이론적 배경 및 연구의 동향

	2. 본론
	2.1 말뚝지지 전면기초 (Piled Raft Foundation)
	2.2 낙동강 하구 특성
	2.2.1 지반조건

	2.3 플락시스 (Plaxis)
	2.4 용어정리
	2.5 분석방법

	3. 분석
	3.1 Raft 기초에 대한 지지력(Bearing Capacity)
	3.1.1 지지력(Bearing Capacity)과 Raft 폭(Br)과의 관계

	3.2 Sand Cushion층을 고려하지 않은 Piled Raft 기초
	3.2.1 pile개수(N)에 대한 평균 침하량(R)의 변화
	3.2.2 pile개수(N)에 대한 부등 침하량(dR)의 변화
	3.2.3 pile개수(N)에 대한 평균 침하량(R) 및 부등 침하량(dR)의 결과

	3.3 Sand Cushion층을 고려한 Piled Raft 기초
	3.3.1 평균 침하량(R)과 pile개수(N)와의 관계
	3.3.2 부등 침하량(dR)과 pile개수(N)와의 관계
	3.3.3 평균 침하량(R)과 Sand Cushion 깊이(D)와의 관계
	3.3.4 부등 침하량(dR)과 Sand Cushion 깊이(D)와의 관계
	3.3.5 평균 침하량(R)과 파일분포도(Bg/Br)과의 관계
	3.3.6 부등 침하량(dR)과 파일분포도(Bg/Br)과의 관계


	4. Sand Cushion층의 탄성계수(E) 강화
	4.1 B_(g)/B_(r)=0.976
	4.1.1 평균 침하량(R)과 pile개수(N)와의 관계
	4.1.2 부등 침하량(dR)과 pile개수(N)와의 관계

	4.2 B_(g)/B_(r)=0.786
	4.2.1 평균 침하량(R)과 pile개수(N)와의 관계
	4.2.2 부등 침하량(dR)과 pile개수(N)와의 관계

	4.3 B_(g)/B_(r)=0.595
	4.3.1 평균 침하량(R)과 pile개수(N)와의 관계
	4.3.2 부등 침하량(dR)과 pile개수(N)와의 관계


	5. 결 론
	참 고 문 헌

