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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.
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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-

accidents in construction works.
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Table 1  Results of behavioral patterns in falling-accidents.
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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 3 (1.9)

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

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

7. AV — M HEBE 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)
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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. {EER (KFE) BEH) 4 6 1 11 ( 7.1)

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

4TI BPTFREH 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
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3. 2D 0 2 1 3 (19)

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

1.9

1. RN 1 0 0 1 ( 08)
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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.
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ROFH, (PRITRIER (FIEER, REETEAZT Table 3 Checking results of main human factor items
E) KRBFHEET 2, 72, LVERNLERL of 154 accident cases.

LTH 2 5n o %EHE - i - HEWER (71 —7 ER S REWRBARAOT v 7 KR
DEREEDEI L L) 1220 TR, 2L DEKEHM DRit (%)lE 0 ()L (%)efE (%)
RRTRINLNRRICETERINS I L3P T DR ERAH 81.5 | 712 | 927 | 80.5

oD, HFE, RENERERELLTINLNERD
BEM EEDYEINTE Y, SRS EE & L
TH/ITFTELZ EE L,

/e, MCETA2ERE LT, WHERDER (B

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

W BB ¥ OBRMOOR G, Wi B RKR, B O HEWONEE | 19 | 36 | 146 | 160
RSB ¥) IC/R 2 B0EH, HAMRDPRHEEBD ZEWDORMER 40.7 6.8 0 | 16.9
EH (BA#ZLY) iR 639HE, B LIOEERRER REWFREHT | 167 0 B
(Rfe, BB Y) [CiRA2EHEL T, 512, &8 PDEOBE Y - FRHSOFRM - KEE 241 | 237 | 171 | 221
W LERE LT, MFEICHT HEHE, WK 5 R - (FRREOF - RRE 204 | 102 | 17.1 | 15.6
B, Nicx§ 2EBICEbIFHERELL, BNMOKERESORM - KRE | 37 | 169 | 24 | 84
42 REBBEREEOF v 2iER BEBFRARBOSH - RZE 64.8 | 40.7 | 29.3 | 46.1
HHAbENT+50 0 | 136 4.9 6.5
CNHDIEHDADE DV EDITDWT, 154 4 [ 206 | 205 | 122 | 214
DM BN & KEBFIDE 2 2 ST 2 BHOEE -
B 16.7 | 22.0 | 14.6 | 18.2

eF xy 7T BIEERIT-

KETHFBE L I0F =y 7 SN REPRERER
®iz, 2198 EBEN I b, £FH (154 FHF) TII 157 NoE25id, LITD 4 DOBIFENH &L 5% - 72,
RATHY, IBEVEELE (59FH) T 12677 <DﬁMM§u@5%ﬁ:,¢¥%@u@_@@m%@

H, KEBETE G4H4) T3 o4EE, EARTE BRLTIE, ZUCEN T 2R TEESECI
(41 BH) T116HATH - 72, ERINTWBEIALL TR, L85 %2457
it s % F =y 72T -8RI b, % WLDHEL B HDOKSORICELZ L,

DHPDELEEDF = 7K % Table 317U, =



— 22— EEREWMERTIEHRE NIIS-RR-97 (1998)

° ERYER

Q&Eo BUSRES REGERE o
°¢o éﬁiﬁ%%ﬁf%g i i;;ﬁﬁxﬁ
) o ° fgg}’aﬁﬁé%& ERRERR

o® o?@gﬁ
e T et

%
3 FERE©
ARXKEBL o

Score of axis-1

ELEREA o220 SABWERETH

-3
rEnEREG | OEMERTY
I BOHARE
T

e

-5 0

Score of axis-2

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-
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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. 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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