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Table 1 Test conditions : Backfilling test

(Pile tip fixed)
Test | Pile | Pile | Num-| Pile | Existence
code [spacing|spacing| ber of | length | of retain-
(mm) | ratio® | -piles | (mm) | ing wall

PA23S| 24 2.4 12 100 No

PA24S| 24 2.4 12 100 Yes

LP83S| 35 35 8 100 No

LP84S| 35 35 8 100 Yes

PA84S| 35 3.5 8 100 Yes

LP43S] 75 7.5 4 100 No

[ LP44S| 75 7.5 4 100 Yes

PA23L| 24 24 12 140 No
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Pile spacing ratio : 7.5 (Pile tip fixed)

PA24L| 24 [ 24 12 140 Yes

[ PA84L| 35 3.5 8 140 Yes
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Fig.1 Model piled abutment and arrangement of piles

fo. e, BADBHERLFAUCHMBILLRDHE
FHLDOAEEFHRREITY, MOKFERIZET D
FE-EMBRE KD, Thé LRMEHE»LEDL
haEE TOBEERE ERTHAMES LR
F— K VR LT L B DN EM ST & %

Fig.2 Displacement vectors of backfilling test(LP43S)

Lol P
g B
|

40 | Pile length, Retaining wall u —]

0 :100mm,  without
| :100mm, with
20 A :140mm,  without
A :140mm, with
1 1

; l
0 2 4 6 8 10
Pile spacing / Pile diameter

<

Backfill height at failure : Hy (mm)

Fig.3 Relationship between backfill height at failure
and pile spacing ratio(Pile tip fixed)
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Table 2 Test conditions : Lateral loading test

Test Pile Pile |Number| Pile | Pile
code | spacing | spacing of | length| type
(mm) ratio | piles | (mm)

PAH6!| 24 24 6 130 ] Rigid
PAH4| 35 3.5 4 130 | Rigid |
HP4 35 35 4 130 | Alum.
HP2 75 7.5 2 130 | Alum
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Fig.5 The test results of lateral loading tests

1 2 3 4 5 7

XiZ130mmT, HWBREEEIMEBET Ry 7 &0
BRI SmmiT R RE D RH LTS, Thil
MMILEIC b THEBICITRENTEY, Mk
EXERBICIRAR ER TR,

(3) ERAEE R

Fig.5i%, BIWIOKTEGTERICBIT D, KK
Wi ) OBWHE L EOKEEN & OBBFRERLE
LD THB. HP4LHP2E L 'PAH6 & PAH4 T
WoTRIMEIC KX 2ERD DD, MERVY) —
X TCIXHBNTOROERHRBERY, ZOWE
—EABBRICE WV TEEMNZ KBTI TERY. F—
DO E VW HP4 L HP2 2 ek 1 5 &, F—OWHEH
KB L CHPAD K EREITHP2 DK EHE
LIBIFE L BoTWBE I b, MERLN3S
LTS5 TRPIIAY - 0 (2l LERT 5 KA
IFELL, HEROEERDZIEATHRNEY
2%. ZhicxtL, PAH6 *PAHA%Z HE&T 5 &,
R 2 4 TIE3SICEE PRS2 0 oD 6
AT BIRNIBETNEL ZoTWS. 2F,
PAH4TIX, HBEALEMASMMD & = 5 THRIRH
HIZEL TS,

Fig.6ix, PAH6 > PAHADETHK TR, T72bb,
HigE D A EE AL HPAH6 TitA4mm, PAH4TITH
6mmoD B DR SSHIE THUE & N AL % 251 IR
LTRLELDTHD. PAHATIIPAH6 L Y LD
EARKEVIZHBELL T, EADOMBIIEL A
CEMET, BB ERORETIRITHZ L

Lo THBROBHNBRBEINTND Z L Bb» 5.

—%, PAH6TIE, L2 Tikdh s B3HFIOF I
BLURTEMIZ, X6 - ZH< SCORRITORD
BLEZLNAP/OFROEMIMR LN, KB
LHOMET VRT3 8 L A, HFIB1HO
DX icho TEB - SHHEBLEZTEH LR

180

Loading direction

PAH6
Pile spacing < | Horizontal displacement
ratio : 2.4 of pile head : 4mm
~ AN R Y T ‘ - - P -
L N T Y S P .
~~~~~~~~~~ - : in displacement
~~~~~~~~~~ lomm
(a) PAHG6 (Pile spacing ratio : 2.4)
Loading direction
PAH4 £
Pile spacing - Horizontal displacement
ratio : 3.5 of pile head : 6mm

........

......

- *
.........

* = : in displacement
* ' 10mm

(b) PAH4 (Pile spacing ratio : 3.5)

Fig.6 Observed displacement of clay in lateral
loading tests
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Table 3 Value of o, obtaind from PAH4

Displacement of

S5]11.0]1.5]2. 513.0
pile head (mm) 95 1 ] 2012
Value of op (mm0-5)| 7.5|5.7[{6.0[/6.5]6.6]6.5
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Table 4 Results of upper bound calculation

Y g |H | L|L1|L2| 0 | & |Lsing
deg fam | Mm | mm { mm | deg | deg | mm
Pile spacing ratio : 2.4
5]101(565]28 [ 11 | 17 [34.0(89.9] 16
15| 01689 53 | 24 | 29 [21.0{89.9] 19
201 01752 71 | 42 { 29 [17.0/|89.4] 21
251 0 (8231 94 | 53 | 41 114.0/89.4] 23
34| 0197.3]148] 82 | 66 [105{89.4| 27
3410.1166.9| 58 | 41 | 17 |115.0/68.9] 15
34102§55.11 42| 1 | 41 |17.0{559] 12
Pile spacing ratio : 3.5
5]101491]|26 | 10 | 16 {41.0/89.9] 17
15] 0 |59.0] 49 | 28 | 21 [24.5|894| 20
20| 0 {639] 61 | 36 | 25 [21.0/89.4] 22
25101692 77 | 45 | 32 118.0/89.4| 24
34| 0 [829]137] 78 | 59 [12.5|88.9] 30
34 10.1(59.5| 60 | 36 | 24 [15.0]168.9] 16
34102{49.5] 45 | .15 ] 30 {17.5{564| 14
Pile spacing ratio ; 7.5
5101403126 8 | 18 [46.5/89.9] 19
154 0 1473|143 | 16 | 27 131.5|89.9f 22
201 0 [51.0f 53 | 28 | 25 127.0(/89.4] 24
251 0 154.8] 63 | 35| 28 {24.0;89.4| 26
341 0 164.0{105]| 59 ] 46 |17.5/88.9] 32
3410.1{50.8] 65 { 31 | 34 {15.0/68.9] 17
34102§42.7| 51 | 13| 38 |17.5)56.4] 15
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Observed failure point

Displacement ratio : a

Fig.9 Resulis of upper bound calculation :
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Fig.10 Results of upper bound calculation :
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Fig.11 Failure mechanism and displacement hodograph
. (Pile spacing ratio : 3.5)
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Fig.12 Results of upper bound calculation :
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STABILITIES OF PILED BRIDGE ABUTMENTS IN SOFT CLAY
SUBJECTED TO BACKFILL LOADING

Yoichi WATABE, Jiro TAKEMURA and Tsutomu KIMURA

In this paper upper bound calculations and centrifuge lateral loading tests on piles were carried out to
estimate the stability of clay around piled bridge abutments subjected to backfilling and obtain the

relationship between lateral resistance(p) and displacement of pile(y).

An attempt was also made to

predict the lateral load acting along the pile at the failure of clay by combining the results of the upper

bound calculation and the observed p-y relation.

It was found that the calculated backfill height and

lateral load at the failure of the clay compared well with the results of centrifuge model tests which had

been previously conducted by the authors.



