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Falling-accident in Construction Works™
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Abstract: Although industrial injuries in Japan have decreased as a whole, the number of cases in
construction industry accounts for about 40% of the total casualties(deaths) and trend in the cases
by falling-accident is increasing recently.
In order to establish the ergonomic countermeasures against the falling-accident in construction
works, statistical analysis on human factors concerning construction work sites are carried out.
Procedures in this study are summarized as follows;

1) By means of the utility program in the “Occupational Accident Report Database System” devel-
oped in The National Institute of Industrial Safety (NIIS), pattern analysis on human behavior
in 154 falling-accident cases have been made.

2) In order to investigate the potential factors concerning human factors in falling-accidents, these
154 accident cases are checked from 198 view-points which are listed as latent factor of accidents
considering actual construction work sites.

3) Then, to estimate relationship between 198 view-points and 154 accident cases, statistical quan-
tification analysis are applied on data which are obtained by above step 2).

Main results of these investigations are as follows;

1) From the pattern analysis on human behavior in falling-accidents, actual falling-accidents in
construction work sites are classified into 5 types as follows;

Type I: Falling at walking on scaffold, Type II: Falling in reaction of fallen worker’s task on
scaffold, Type III: Falling by shaking/swaying of scaffold/equipment, Type IV: Falling caused
by mal-handling of scaffold /equipment by cooperated worker, Type V: Falling caused by mal-
handling of scaffold/equipment by fallen worker-himself.

Almost 90% of 154 falling-accident cases are occurred by causes of Type I and II. From the point
of differece of the kind of works, Type I accident are frequent in Wooden building works, and
Type II accident are much more in Steel and reinforced concrete building works.

2) As the results of investigation on accident cases from 198 view-points of latent factor of accident,
some latent factors concerning human factors are extracted as follows: Psycho-physiological
factors of workers, Behavioral factors of workers, Safety-equipment factors and Management
factors in construction processing.

3) As the results of statistical quantification analysis, these factors mentioned above are clarified
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in scatter diagrams of category weights of 198 view-points, and these view-points can be re-

grouped as background factors of falling-accident as follows: Psychological & behavioral factor,

Management factor on working-process, Education or experienced factor and so on.

Keywords; Occupational accidents, Human factors, Construction work, Statistical analysis.

1. F A5 &

BERIHRELETRETIRERER, k15, W
DWW LFERBKE - VIR LEIRKEL L LRI s
KOG EERETH D, 200 TRERE, PREED
FEERFIZLEDBEAL, F2, HMOER T
WBHRIRIZH B,

ZD L) BREREIH LTI, INF TREBME
REEEE (B -F3Y - B0 B8 2E2
Wh E— FRMERAFEICE) LiIFshnT &R, &
B3 LI, FERMrEA LR EEREY M
FELTW L ED N~ FEBBROTRESFARTRTH 5
NP> & E S DATAL AN

L2 L—FT, ERICHEECREET 2 ABOMIcE
HZ LMK, T4bbABORELITER 2 —
VEZ—DERICH IR ANER (ba—wr 7y
78 =)EMLPICL, ENHE2ER L LT
MR LDREHIEEEZHE L TOS L VETLZ
Z bbb,

Z 2T, AMETIE TBRERE, B2 ANER
WCEHLCRERREERT 228 L, AFET
BARERE LT, Wb 2/EEED4EBN - DEIE
REICRD LMD AICINbNGE Z L, BRTESE
FOHERGT bbb, BRZBFEEETHLI L, B
ITEIRCIEELFTIC 2L D 2 2 &, BRSHOBE
eRELSRITBL, EEEEEIrERTLIE, &

ERREFFORFIPANER IS LT TBE%
RIFLTWBEZEEZFRICANT, KWHED H AR
BER~NDT7Ta—F%2475 2 & & Lz,

SDEY LGP L, BRIBICBITARERESY
RET 7260, RIFRTIIE—EREE LT, 1987 FELIE
ICEAETRAE L 2BRE KEEF» S EMESIRIRL
72 154 R REBFIELSE (KERTESHE, LUTH
I THREEGE) L)) RERINHNAZEY E
T, ANNERDBE P S5 EIT», HEEEML, #%
REDVBEICEDL ETOTESY — L D52 RA S
ZEEL7

KICEZBREE LT, TOHORELL 198HE DB
REEREREHIZOWTHER DBEFTHOH YLD H
DF zy 7 EATH72, 2612, ZNEDERICHLT,
ZEREHEFHEMFES2HEA T2 8128, BEK
FEREICMED L ANEROME 2HKABZ L L,

2. RENBEXEOREMER

HICAZRICAZE T, BRFETHORENEEN
EDREMEICONT, ZFOMIEEZ RN, FhoHg
EiToTBLZLIZT 3,

T 8 FOEAEICBIT 5 HEKEIC L B EEK
i3, 2,363 ATHY, 20 bEBRETHITELKIT4
El5E 1,001 A, S 5122 D 4 EIE < D 374 B AT
KRECLBZLDTHD, THHDAKIE, Fig 1%
REINTWB EHIIZ, T 10E[RBIE, KE2FEN

2500 , T
AN _

2000

1500

1000

Casualties(Deaths)

500

0

Fig. 1 Trend in number of casualties (falling-accident in construction industry).
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Fig. 2 Trend in number of casualties by falling- Fig. 3 Trend in number of casualties by falling-
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Table 1  Results of behavioral patterns in falling-accidents.

BERECEIIREBOTH I - tORERER

AR | ENVEE | TAIE | &3 (LER)
I% I Z Ot

F4T1 BERRER 26 18 21 65 (42.2)
(48.1) (30.5) (51.2)

1. BEBE (L) 2 0 0 2 (1.3)

2. BEBE (THH) 1 3 2 ( 3.9)

3. KTHE) 8 10 9 27 (17.5)

4. BRABE GERIZRE) 0 0 3 ( 1.9)

5. BESNBE (BERL) 0 0 2 2 (1.3)

6. {ERIEBE) 13 0 4 17 (11.0)

7. AV — M EBE 0 4 1 5 (3.3)

8. MUELEE 1 0 0 1 (08)

9. MU LBEH) 1 1 0 2 (1.3)

AT {eErsEn 22 31 16 69 (44.8)
(40.7) (52.5) (39.0)

1. BERE 5 5 5 15 (1 9.7)

2. BiERE (FOIED) 1 1 0 2 (1.3)

3. 5[&ERAEN 3 8 3 14 ( 9.1)

4. WELES 8 10 5 23 (14.9)

5. fEERE (KF) BE 4 6 1 11 (7.1)

6. EER (ZE) BH 1 1 2 4 (26)

Z4 T BBFLEH 5 3 3 11 ( 7.1)
(9.3) (5.1) (7.3)

1. BREE 1 0 1 2 (13)

2. RIBENE 3 1 1 5 ( 3.3)

3. RERAET R 1 2 1 4 (28)

F47IV RP (hERE) B | o 7 1 8 (5.2
(11.9) (2.4)

1. EER 0 1 0 1 (08)

2. MSIfESE 0 4 0 4 (286)

3. ZDMDIESE 0 2 1 3 (19

47V RE (BERE) B 1( ) 0 0 1 (06)

1.9

1. RN 1 0 0 1 ( 08)

2. Z DfDIEER 0 0 0 0 (0.0)

=) E 54 59 41 154 (100)
(kb & %) (100) (100) (100)
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Fig. 4 Results of classification of behavioral patterns
in falling-accidents (154 cases).
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Table 2 198 Human factor items for analysis.
KEWMBRER 198 HE OHME
L EEEICET 5ERA (96 HE)

A BARER LEMER (AHLTTn, WHwns LTwie, LENERAHE, &) ... ... .. ... .. 17 HHE
BAWNER : £EHER (A2 Zxro7, B 2hhrodk, EEWERTSH, &) ... . ... ... ... 17 EH
ARER EANER DM EROFE, SEICLBE, F) ... 12 #HH

B AAMER GrE,EDLLZV, RFAEEREFRDLS, 2322y —va Vil % ... ... .. 9 1HHE

C KM - M - H2NER ERFORREENES, BENWMBSAEREOME, %) ... .. ... ... 8 IHH

D EETEEE (EEFIEOMER - A8, R2REREOFHEH, BMRLIE - BELTEBTofEE, %) ... 331HH

2. MBI 5 ER (51HE)

E YBHEOER (MEORME, K- BE0XH, ERPofcE - BE %) .. 14 %HHE

F Z2BEHRER BOHMOBE - - FTOFEOLRME B  HGEOLRE, F) . ... ... ... 18 FHH

G ERREER (F- R - EE0OBRE, BHORE, REE - BEOFRHE, %) ... ... ... ... ... 19 FHHE

3. EHICET 5 ER (50 HE)

H {EEICHT %8 (RIREAR RER, /BE . REHEORR/RER, %) ... ... .. ... ... 21 HH

I Wicx¥ %8 (EMRLAAROEERE - BEH, MMEENSAKR, %) ... ... 13 A

I AT 2EE (ERTMI—F 1 7, HRAGEEE, FRARBE mE, B4, % ... . ... ... 16 JHH

4. ZOMDOER (1HE)

fR5FHE, (ERITEIER (FIEERE, REENERZ
¥) ICRBBIHEET, T2, IVERWLERL
LTEZLNLEN - M - H2NER (I —7"H
DBERAZZOETEI L Y)Y 12DoWTIE, £ < D KEES|
TR INLNEBERICEITEREINEZ L3 wn
DD, EFE, RENBERERELTINSDERD
BEM EEDYEINTE Y, SRS EE & L
TH/ITFTELZ EE L,

T, MCETAERE LTI, MHEROER (¥
M- M T & MR RIR, R EoRKE, HEREO
BEERRIEL L) ICR2TE, HelRoReEBED
BH BAOLZ L) AR 2FHE, B IOEEREER
(Rfsz, BB E) CRBZBEEET 2, b1, T8
BT ERE LT, /FEICHT 2EHE, Picwd b
T, ANICHT AEEICEb AEHEHZEL,

42 REERERBEOFzv I/HER

SHNHDIMEHAULEDDEDIZDOWT, 154 {4
DA RDE R EBFIDEZE2ITHE LT 2 BEHNAE
EFxy 2T BIEERITH

BIEEHILICF v 7 SN RERREREE
i3, £198HBD Y b, £EH (154 BH) TIF 157
HEHTHY, IBbENVEETE (59 F4) Tld 126
H, KREBRETE 54 E6) Tl 94EHE, +ARTE
(4154 T16HETH -7,

it s % F =y 72T -8RI b, %
DHRNDELEENTF = 7Kkl % Table 31Z5R L7, &

Table 3 Checking results of main human factor items
of 154 accident cases.

EL3REMREEEENF v 7R

Rt (R)E N (B)EA (%)&tk (%)
HRE:: 10k 3P N | 81.5 71.2 92.7 80.5

fa s2:1: 00 473 N 75.9 61.0 90.2 74.0
PRAENE - TaH - (FEMEORER | 852 | 66.1 41.5 66.2

HEBONHEE 79.6 32.2 14.6 44.2

BEHNIREE 1.9 | 356 | 14.6 | 16.0
BEMWDKRMER 40.7 6.8 0 | 16.9
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Y - BERE O - RFE 204 | 102 | 171 | 15.6

B A DR EREZDO R - RiZE 3.7 16.9 2.4 8.4

BEBFRARBOSH - RZE 64.8 | 40.7 | 29.3 | 46.1
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Fig. 5 Scatter diagram about category weight of human factor items by quantification analysis on 154 accident cases.
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Fig. 6 Results of quantification analysis (Scatter di- Fig. 7 Results of quantification analysis (Scatter dia-
agram about sample score of 154 cases by gram about sample score of 154 cases by kind
behavioral patterns). of construction works).
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Fig. 8 Result of cluster analysis on categories of 126
human factor items in 59 accident cases in steel
and reinforced concrete building works.
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Fig. 9  Scatter diagram about category weight of 126 human factor items by quantification analysis on 59 accident cases
in steel and reinforced concrete building works (No.1:Axis-1 & Axis-2).
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Fig. 10 Scatter diagram about category weight of 126 human factor items by quantification analysis on 59 accident cases
in steel and reinforced concrete building works (No. 2: Axis-2 & Axis-3).
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Fig. 11 Scatter diagram about category weight of 94 human factor items by quantification analysis on 54 accident cases

in wooden building works.
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Fig. 12 Scatter diagram about category weight of 116 human factor items by quantification analysis on 41 accident cases

in public construction works.
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