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1. Introduction

by Katsunori OGAWA*

Abstract ; The accident associated with earth failures (e.g. trench failures and slope failures)
-is one of the three major accidents in construction work. These accidents occasionally involve
serious accident in which more than 3 workers are injured. The numbers of accident in
construction work have been gradually decreasing, yet they still account more than 1000
accidents in every vear. Among them, trench failures and slope failures are major causes of
accidents that account for 6~8 % of accidents in construction work.
. In recent years, construction work has been increasing in number because of develop-
. ment of infrastructures as water words, etc. In addition, excavation work is very common to
construction works since most of construction works have to be performed on the ground. For
these reasons, hazardous situations due to both trench failures and slope failures during
excavation work have been especially increasing. Considering these situations, it is necessary
to establish the effective countermeasures for preventing trench failure and slope failure.
According to the investigation of fatal accidents caused by earth failures, almost 40 % of
these accidents occurred during trench excavation work. So, this report focused on prevention
of trench failure accidents. _
Main objectives of this research project are to understand the situation of accident in
trench excavation works, to clarify the characteristics of ground vibration induced by con-
“struction machines, to investigate the effects of such vibration on geotechnical characteristcs
‘of soil and to understand of failure mechanism of trench.
For this purpose, comprehensive research work have been carried out as follows :
(1) Analysis of fatal accidents caused by trench failures.
(2) Field test to measure the ground vibration and earth pressure induced by constructio:
work. :
(3) Effects of cyclic loading due to construction machinery on geotechnical characteristics c
soils. o
(4) Deformation and failure behaviors of trench in geotechnical centrifuge model tests.

Keywords ; Accident analysis, Trench failure, Slope failure, Earth failure, Construction
‘machinery, Vibration, Centrifuge model test, Geotechnical characteristics, Soil

*oRELgeE; Construction Safety Research Division
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Table 1.1 Number of fatal accidents in construction works (1981 1993):

REICHITDIETKEROMR ,
i B | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 "1990‘ 1991 | '1992'| “1993
% % % | 1173 1113 | 1106 | 1083| 960 927| 983| 1106| 1017 | 1075| 1047 | 993| 953
tRoWim® | 97| 82| 68| 84| 62| 58 80| 69| 56 76| 75] 61| 61
k30 8.3% | 7.4% | 6.1% | 7.8% | 6.5% | 6.3% | 8.1% | 6.2% | 5.5% | 7.1% | 7.2% | 6.1% | 6.4%

Table 1.2 - Number of fatal accidents associated with earth failures in construction w,orké (1984-1992)
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Table 1.3 Case histories of trench failure accidents

BB TEICET 3 KEED

HENE
(I=EOEE)

BRI

KEFREER

KEOHR

A
GECER)

ETAELE

TR 23 A

HTFHEBRL T LTERAKEEOHER LV 2
THT 0D, B 1Im REN3.8m, EEH
2.4m ET)N7— +« Y a~ N THEILTWwiRE D
2%, #HlORIEHSEHEEL, tWicEE /2,

3
(1)

ETAELSE

TR 24 A

HABESTECSWT, ta—AEEDEL:
GO0, RS 7 vaVe2HEHLTES
5m, B2m, EE3michblkoTHEE2EN
U BEE OB EIEE 2T > Ciz & 2 254
FHREL, FZEENTBICEE 20T, o
FEZBHEHL LS & Lk 2 3 EELDEEN

(B IWiiEE o,

(D

ETAETLE

TR 2% 8 H

EHICE1.4m, BE5m, BEX10m 0#E 2
Y, TAEZERLUE BHLEDIHFETONN
INWBNTRYD, 74— —20h, 1B
MR, BHICATAEEE L BEORBIZLY
I o7z,

(3)

THBREERR LH

FR3ELR

RS 7« ¥ arnic &k 2 BERES, BPcAY
RS7 e aNVOFEHERToTWEZS, B
BOBEEMIHEL, BHELWHPOTAT7 7V E
FOTE& o7,

(1)

ETXETE

FRR3E1A

IHERBCBCT, S 2.1m, B1l.1m, RS
16.9m OEZMHIL, LIEDIRIZHRT T
BOWRBOBIII b Ao & 25, REKHE A
BL, £5#d Lo,

()

ETFXRELE

AtiE

FR3ES A

BEAEFRIECBWT, HAIL-E1.8m, &
SR 2m OBMEIBZ B A->TLIEDIBETOD
M EEShE, BEEORAOM UMK & 3.1
m BE3N1I8micbhbloTHEEL, tWIcHE
¥o7,

(0)

THiEEE AR TH

AtiE

FR4FES A

FEE 2m OWHIERT, BABERBRT S0
R ANTES LTz E 25, EEEOL
W R L 72,

(D)

ETAELE

FRR4FE9 A

EABBBTHEBRBIIBWT, RS« yany
T (BRN1m, BEH2.4m) 2HEIE BE
ERCREAREERSERTOHIE 2 A 2 v 7 CHEIR,
BRI D LR HSEREE L 72,

(1)

EHERTHE

YRk 4 128

ETEORNERE D 7 HRIF 2 AT, Bl
OHAEHE K 5m®) Ll

(1)

BB THE

RS 1H

EREEROOE (FE2.2m) DERCBLT
K & LESER LT /ERES, BRI
CEDEEDICR Tz, EHRBTCASTAE
EEL2RBBICLVEZED ER DT,

(1)

ETAETEH

VR 52 A

HWHIEHR (B&17m, ®0.9m, B Z2.4m)
CTAEE 28R, TiIEDZET 2 EEENLE
TiEA, TROSEEL, B TEEREL LM
DM iz,

(1)




