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Abstract . Accidents due to collapse sometimes occur in excavation site. The need for decreasing these

accidents is currently one of major concern. It is difficult to find out the causes of accident, because of the

disturbance of site during the rescue and the collapse itself. To find out the scenario of an accident is very
important to retrieve the information involved.

In this paper, firstly, a case history is described of a temporary earth support collapse. Secondly, the basic
attempt for this approach by using centrifuge would be illustrated. The combination of both site investigation
and centrifuge model tests would give more useful information to approach the scenario of accidents.

Thanks to the low weight of the models (they can be conducted by one person) several configurations
could be simulated in a short period. Six models, which consisted of different profiles, were tested to observe
the tie-rod anchored sheet pile wall’s collapse in centrifuge.

The tests covered both sheet pile walls anchored in the soil and sheet pile walls supported by struts.
Performing the tests at 100 g simulated a prototype depth of approximately 6 m. To simulate a field accident,
struts were removed in flight. The modes of failure were observed in the different model tests by means of
an on-board video camera. It was possible, even in small models, to simulate complicated configurations, and
detailed information could be obtained by using image-processing techniques. Based on the results of these
centrifuge model tests, the deformation and failure mechanisms are discussed.

The following conclusions are drawn :

(1) A case history of the temporary earth support collapse shows that the buckling of the struts induced the
sequence of collapse.

(2) It appeared that the observed failure modes in the centrifuge tests show a good agreement with field
observations.

{(3) Piles that are blown in the bottom of the excavation have a significant influence on the failure
mechanism.

{(4) It has been shown that the anchoring of sheet pile walls does not seem to be very effective in several
cases. Cracks are initiated from the anchoring wall of the sheet pile walls, which led to unstable behavior
of the retaining wall. ‘

(5) Centrifuge model tests have proven to be helpful in obtaining a good understanding of the failure
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mechanism in the case history. For further information, water and three-dimensional effects, etc. should

be considered.
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Final position of sheet pile walls
(b)

Fig. 1 Profile of earth support before and after collapse.

EHORRRAMRORBR

AEBTIE, YFPATFLAEHALT, Y1 2DE
FEDVBRPNLEZIZLV—VR NIy 7 ORELEE
T2 PEEHELIEERTo T,

3.3 FIIN A A=STORYI VS LT
L

EBOIEEEBE LIKHRBLI:CCDIASIZXIDE
B2 F COERERRE L, ©7 4L RRICE
DOE G2 WERE Y 2V Y AA, 4 A—YFuxy
VY ZIMERE kD BRI R T o7, 4 A=Y 1
YV TAEEA VT A EO DT AR
FIRHC EBRFIC b BT HETRETH 5, EHRIT—EE Y
72D 512X512 D7 vV EBL, FRFROE 7 &
Wik 255 BeBED HE DERME I MR TAIEETH B, HE
TRTTEDA A=Y 77 v 7y aryirilaEbes
Z L CHEBROBEH D - IR TRETH 5,

BOMRAIERIC B LTI, A O OETR
ROBENEELEHD—DOThH 5,

EROETIRESBHET 2R ELTHRIZ, 20
OHEEODOY 7 NI v F T Thb, I 1 ROEE
DBKEDOBHRT — 2HIcL, bd 1REELRGDE
22 ETERLES2RRCEE L6 TR 23
F5CTHHDTHS, ERFO2EmEY 7T v
Fr7TBILICEY, FOEIBERL TWEnE
EETE 3,

4, EBHFE

4.1 EEREE(R

FEEAIO L S R EEICE T B REER R EET 2
ZEEREPE, 100450 1 OB 2 CFERR L,

HEIMERIERR 21T - T2,

Fig. 2 i35 EIEER 21T o 12 NTEE OB i OB E
MThHs, EBRWS, WL4ERUTWS5IZBWTIiZIEHE
EEEI 6 RO EHE LTz, EBORB BT
Fflbay 7V — M ERBEEIN TV 2 & 2 g
57:HTh 5,

WBEEMNEPEZET L0, smmABOXYyYa®
BERIHR A #7258, BRI U 7B AR & 557 o
REBEE (W1 18ecmX10ecmX9cem) WWHBL, *
NZWVEND LS i BRIt uy F, MERE
L7z,

SEERER AR I M A RS (K 140 © Product of
WBB Vingerling) 2B U TER LTz, MR D%
ENEBELZ 255kN/m>*Th 5,

EWOBAIZEZ1.0mm, £X72.5mm D 7NV
S=ULBTHS, BB, BANEIFSEROETD
EKERT1.5ecm e Lz, 40y FPHOEZRED
BAZEZX1.0mm, E337.5mmO7 V3= A
BobDE AW,

BOIREO ERC X VBRI 2 S 2 v—1 L, A
BRI EPEE L, X512, IV a—FEHEO=F
M (88, AKFEHAE) Ou—F 4 YV AT ARRL
5ZET, BLIMEE—EDRMEFZBWTIERRDOX
F, VIROBREERTWEOEZE LRI,

4.2 EEFE

ZFh TN OB OMIE L EBROFIEIIATO &
BYTHD, 2B, Ry 1oy FERUEZRIKD
HREMNEBLNCBRBANES X, EFEMBLTY
5, :



— 104 — EEER SRR RE

4.2.1 EBRWI

PR D o I JEHIER 2 BOE L, SR EERCETD
REZREB LIz, WAL SN EN 0 2 EE L
L, 40y FRUEZDOERIZHREBL T,

EBROFIERERDEBYTH 5,
OFEOLIEE G 2 100G % TEE.

@I0G BT RERE (0—F 4 7Y R T

LAEAWTYIDREZDY EIT,).
@FLITEE G % 150G ¥ T L&,

4.2.2 EBRW?2

Mg Al (REED 2L o ERETH 5, ¥
Aoy FEEZORREREL, U—F 4 V7V RATF
LEAWTERIREE 2L Tnw3,

EBROFIEIIRDEBY TH 5,
OELHEE G % 100G £ TL&A.
@10GEBWTHIVRERE (0—F 4 7Y RTF

L% EREETZ,)

@E IR G % 150 G £ TL&A.

4.2.3 EBRW3

EBW2LER, 1oy FORBIRELCTH 2,
PEHIES (ZEMED it (pile) OBEE L LS 2 HE
L7z,

EBROFIEIIRDEBY TH 5,
OEOIEE G % 100G £ T L&A
@IGKBNTOHEIZ (30gf) OFRE® AT

(B—F 4 TV RTLARTHEIET, D0 T

FEEDDBFIZEW,).

4.2.4 FEBEWA4

gAYy FPHOEZRFEMUEOZE»HERT 57
B, EZRROMEBEEZHEEH» KB W2, W3t
EeRTofEH L 7e, EEBRW 3 L ERICHRLEIE (28
) whi (pile) OEE L L CEE2HRB L7

EBROFIRIZRDEBD TH S,
OFLHEEE G % 100G ¥ TL&.
@I0GIBTOHFIK (30g) ODTE> EH

(O—=F 4 VIV RATALAEBTRERERT, DD TFIT

FErOYBICEWZ.).
@BLIEE G % 150G % T_R&F.

4.2.5 EBEWS

O LAZIZHLUC 2 B X S I ERIRE SRR L 7o
MIBEIER UTze D50 U 2RO D RAEEREL
Jzo 12720, EBRCIZH > 7 IMBIOAITERE L T\wie

o

NIIS-RR-99 (2000)

Wi

removing in flight
strut

sheet pile walll

tie ro

W2

removing
pdop in flight

sheet pile wall

tie ro

W3

sheet pile wall

L~——nile
~ ~
! tie rod
sheet pile wall
W4 —pile

tie rod removing in flight

heet pile wal}

W

Hstrut

strut

sheet pile wall

/r——pile

Fig. 2 Cross sections of models.

REMBORR



BRI SRR L D2 RIREE T 5 L1ED DEEEA & = X L DORRET

vy,

EEOFIBEIRODEBY ThH 3,
OFLIEE G %2 100G £ TEH.
@10GIEBWT 2D > b, TEROWHERRKRE,
@EOLINEEG 2 150G £ TLERE
@D150G IEBWTED O LEEROYID BERE

5. REMERCEE

5.1 EBEWI1

Fig. 3 3¥]0 BERELLHBROEMDOT 7+ 52
Va ok 2ABLERTH 5, Fig. 4 IEREOH
BORTTH 5,

FAR T & E@AIR CZEB O G FC 3D &
WFEEL, HFREL < OMBHEERNIRAIRIBE)
LTw2O0HRIC b 5,

I BEBRE LI, 512150 G % TROMNEE
LR s w8, Fig 4 ORWTEEIE LTz, HEHEl
EE (ZEE) OMmBHIHG»SWENT, BBELER
BED EBIZER (E—EY IO~ BEELR
», TOHFOZEEESEML, FELE & T
EoTebDEFEZLOND,

5.2 EBEEW2

EKEEW 2 OFER% Fig. 5225 Fig. 8 IR, ¥V
RrRkELULEELAHERILL b DS Fig. 5 & Fig.
6 Th2,

100 G I E - 1R TR TEROSHREIE (@)
WHLHENE XS KEEL, 2ot RORER
FELHIAR RIS AN IBEIEIAZEML TW3, o
THERW L2 RIROB ORI A S {EML, E2
EROMEBE CEBIANREEL I ENA Yy Y akf A~
YELTHERDHLU: Fig. 6 »5b8 2 5%, Fig. 71%
120G 25 140 G ELIIEE .2 ER IR EDE
MEAELLEDDOTH S, TRNVEBIFITER L
BoTubDBbrb, Y10 BB TR L RE
BTRIXRVBOMENRL 5%, HEOERRER
ZLTWBIENA AV 7Oy T I2 X 58
B oFARN S,

FEEEWIRUVEBR WA LEBRZ EEBEW2 280
THEHIE (ZEED) OEBBKE 0H, HIEHEAME
(ZEE) CHEBRBLTCORVEDEEL SN,

5.3 E&W3

Fig. 9 ICEBRK TR OBEAMBOT 2T, FER
W2 LEBRWIOHBREOKREZENE, FEEIE
(ZEAD) BT 2HOBREDEETH 3,

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

—105—

sed by
removing strut in test W 1 by subtraction.

TIROBREIC & HERARRNORIEL (KRERW 1)

Photograph of the model after test (Test W 1).
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Fig. 8 Photograph of the model after test (Test W 2).
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Fig. 9 Photograph of the model after test (Test W 3).
RERRORTIHARIR (RBE W 3)

Fig. 10 Photograph of the model after test (Test
W 4).
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Fig. 11 Photograph of the mode! (Test W 5).
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