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Considerations of the Safety Assessment of Construction
Work under Compressed Air Condition
—Determination of Coefficients in the Formula for Danger Potential and
Developement of the Computer Interactive Safety Evaluation System—

by Yoshimi Suzuki** and Ikuo MAE**+

Abstract ; Detailed analysis of labour accidents on the construction sites indicates that one of the
major causes responsible for these accidents is inadequate preparation for planning of the
execution of construction work. In other words, if necessary measures for safety and health
were established in the execution plan and carried out in accordance with it, many of the
accidents could have been avoided.

Judging from this point of view, the Ministry of Labour has presented guidelines which give
the simple method to evaluate the possible dangers occurring during execution of construction
work, and to make sure of the necessary safety measures at the designing or planning stage.
This notion is called “Safety assessment of construction work”. As one of thess guidelines,
“Safety assessment of construction work under compressed air condition” was discussed in a
committee and was made pubhc in 1985,

Basic concept of this safety assessment is a comprehensive check system for setting up
precautions at the stage of work planning prior to the initiation of work. The procedure of this
safety assessment is to check the necessary safety measures against all antlcxpated accidents by
predicting potential risks inherent to the s1tes characteristics of construction work under
compressed air condition. This procedure consists of five steps (I st ; Collection of basic data,
2 nd ; Check of basic matters, 3 rd ; Ranking of potential risks of the anticipated accidents, 4
th ; Check of the safety measures against inherent accidents, 5th ;: Numerical expression of
results of the assessment) . In the 3 rd step, the simple formula are adopted in order to estimate
promptly and briefly the potential risks of accident.

This paper deals with, firstly, outlines of the “Safety assessment of construction work
under compressed air condition”. (Fig.1~2, Table 1~4) )

Secondly, the results and considerations about questionnaires which were executed in order
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to determine coefficients in the formula for the danger potential. By these formula, the risk of
a potentially serious, or more frequent accident specific to the construction work under com-
pressed air condition in question (referred to as “specific accident” in this paper) is evaluated.
This evaluation of the potential risk had to be desirably quantified in a scientific method for
assessment. So authers proposed the investigation by questionnaires to technical experts
engaging in construction work under compressed air condition. By means of the Delphi method,
the results of these questionnaires were adjusted and the coefficients in the formula for danger
potential were obtained. (Table 5~9) '

Thirdly, this paper presented the outline of “The computer interactive safety evaluation
system” substantiated in this study. Taking into account the progress of CAD (computer aided
desigin) or CAM (computer aided management) in the construction industry, the guidelines
mentioned above and its procedures are considered to be in need of the computer interactive
support. The safety assessment would be effective to prevent labour accidents, if its procedures
were combined with these CAM or CAD system in the planning stage or the managemént stage
of execution work. From this point of view, the authers attempt to develop “The computer
interactive safety evaluation system” as one of the prototype of sub-program of these systems.
By this substantiated program, precautions against the labour accidents will be pointed out
systematically and facilely according with site’s characteristics.

The contents of this system consist of four main operation modes in accordance with the
steps of the assessment procedures. These modes of operations can be choiced by the menu-
screens which were prepared beforehand. The current of operation can be contiuned or finished
by selecting the sub-operation modes indicated on the sub-menu-screens which serve according
to the datailed procedures of the assessment. The actual operation can be simply executed by
inputting one character (alphabetical or numerical) on the menu-screens or the sub-menu-
screens. (Fig.3~11)

Keywords ; Construction Work, Safety Assessment, Compressed Air, Delphi Method, Computer
Interactive System
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Fig.1 Outline of the safety assessment of construction
work under compressed air condition.
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Table 1 Safety measures for basic matters (a part)
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Table 2 A portion of the list of items to be checked for each accidents

(Case of pneumatic caisson).
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Table 3 Safety measures against gas explosion (Case of pneumatic caisson, a part).
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Fig.2 Outline of the 3rd step (Ranking of potential risk)
of the assessment.
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Table 4 Potentiai risk evaluation of gas explosion (case of pneumatic caisson).
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Table 5 Application form of the first questionnaire.
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Table 6 An example of the application form of the second questionnaire (Case of scield
tunnelling work under compressed air condition : accidents by cave-in of facing)
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Table 7 An example of the results of the questionnairés (Case of schild tunnelling
work under compressed air condition ; accidents by blow off).
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=l 6 30 30 20 20 20 20 0 0 10 10

7 40 40 20 20 20 20 20 20 0

: 8 10 10 10 10 10 10 0 0 0 0

& 9 7 7 10 10 15 15 0 0 5 5
10 30 30 20 20 20 20 0 0 0

11 10 10 5 20 0 15 5 15 2 0 0 15

& 12 8 20 5 15 5 15 5 0 5 15

13 30 20 20 15 50 15 20 0 0 15

14 50 20 50 15 80 15 0 0 0 15

15 50 20 40 15 50 15 0 0 30 15

& 16 10 10 10 10 20 20 10 10 10 10

17 20 20 5 5 20 20 0. 0 0 0

18 20 20 10 10 20 20 0 0 0 0

5 19 20 20 10 10 30 30 0 0 0

20 20 20 30 30 10 10 0 0 0

21 40 40 20 20 50 50 0 0 30 30

R fE 20 20 10 10 20 20 0 0 0

+1/4{# 30 20 20 15 30 20 2 0 5 15

~1/41E 10 20 5 10 15 15 0 0 0 0




FERIFIC D —T7 T4 T 4> MzBET 32, 3nEE

HERRX DOV TOEATITOEE 2K E WIHIZ
2T, BROFRAE+1/4 (IfE—1/4 fEERD 72,
3.2.3 $2E7P 4 — AL

BE2ET 7 — MREICIE Table 6 WRT & 5 2H
ERERERAOW, 22T, BIE7Z Y7 — 1 DOFER
2, ERERET L TEERE R IZDOWTORRE: +
1/4 fifE- —1/4 EO =S DER2EEH L LT, H
BHEIENL, BDCEZEEZRDIZ,
FEOEILDI: D, BEBRRCEED L WIFESIE
EEREEL, ZLEZEEMOMALOI NV —7IT &
LREEMED O E L, ZOBSRIIN—THOESE
ERrER L CRR2EEIL LT,

3.2.4 F2EBERHRENI LD

2 MFEERICOVWTHLE 1 MREER L ERIC,
BRDFRIE +1/4 (ifE - ~1/4 fIfEE KDz, HE
BB % Table 7 2R3,
BEIOFAELERO DR +1/4 (LB —1/4 (IfEZ
HEL, ZOEEMERERE L. AERRGI»S b
b3 EeBY, F2HAEERCERCHFRECEEIT
Rond, 275020082k L+1/460E - -1/
4 MBI DWT b FRE DGR T 2 ERBR SN, 2
o7y — MRER 2ETH 522 L L L,

3.3 MEHBRBHORE

HIEIZ ALz B, ERELEILORITEESR
DEHMFTIT IOV TOEFIEMEDOERRD, 77
— E2BUTHRE -DCELBELTHEZE LD S
Nic, RICER LTI, F2EFETCOFRE L2
B+ 3Z+LE0L7: (Table 8 2R),

Thoil, REERES LR ITEERSKERE
RKELTEZ2BEDRE EOENNEESIZOVT
DEMFEMEDBREL L TRINLEEELTRY,

ZOREEBERERCEL, [EBREOFAEHR]
KRB LTEATS I LT,

3.4 &ML [EREOFREHRA]

Bk [EREOFAEHR] ORECH>T
BEsI, FEERKES LI, BREESXET 5EXE
HnEE Bz, YABRKECBT S [WE] &
FERE) WOWTRESINZShi:, ZOERE, 7
A XA v bRRANT: [ERECFEAEHR] &, §iE
FCRRLEEIBEROEATIT OV TOREERS
BEREE 2752 T, IAOFRERRERICODVLTIX
BEHROTCREHREL 2D L RBREEHL, BK
b REENT, Thor2TeHT—EREL
T Table 9 Ic R L 72,

4, AVE2—F2—NFEERT7ER AL}
B XT L

4.1 RAENEMEER

FEIEC—T7F4T7XARXY VOERICHIZ>T
DEBOIEEIX, BRI NIRNEER{BHICKE >
TIERF = v 7 2ED NSRBI ORIEIZ R\,

Ui L—iiic, BRat&d i3I EER
HlzoTRMEOARR / U NV EBLTBY, Z&
EEBET 2HAC DT HHS TRV, Lizdio
THRRTIE, BIZiE7EX Ay N OEMBERORRE
ETR, ZFMEOERERY — b RERL, I
HeDEEEEZHE L EFOHMBEDOIR ENTVS,

Ele—7, BETIE, EMERE - STHEBERSE29
£33 TREBRCHEERESE L L0455, CAD 1t
CAM bR E R L BE T3, BHEEFRO OA
LR TERB L AH - TELDOA I 4 VEBERL

Table 8 Each coefficient in the formula (Schield tunnelling
work under compressed air condition).
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g F B 10 30 20 30 0 0
G % 10 20 10 20 0 0
7oA B O% 10 30 10 0 10 0
X 5 10 0 5 0 10 5
BERZ - ARE 10 30 10 0 10 5
B RE B % 10 0 0 0 0 0
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Table 9 Final proposed formula for the potential risk of anticipated accidents.
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Fig.3 Outline image of the function of the system.
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Fig.4 Outline image of the opertions in the system.
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Fig.5 An example of VDT-screens (Choice of opera-
tions).
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ﬁig.6 An example of VDT-screens (Choice of sub-menu

at 1 st step).
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Fig.7 An example of VDT-screens (Choice of sub~-menu
at 2 nd step).
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Fig.8 An example of VDT-screens (Operation of 2nd
step).
VDT EEOA (3 2 BREOEERITIRR)



ERTHICREL—7T 4 THRAY MHT 22, 3nEsE

xii) BRRHEKRE - MERERS
xiil) REEEH

xiv) Z0fth

Xv) PHiA —a—xdb 3.

rEﬁ&—»RI%%—7?4TtXXV} )
(%5 2 BB T BARMBIEOBRE)
§2 W&
(1) HuFE e 2/2
(2) HUE - eerererrerreeerni e 2/3
(8) HUTT I ererrveereomimminiiiiiincieeniean, 3/3
(4) BEREDEE - HEH Aevereererennes 2/2
(5) GBerreereeenmmniminiiiiiiiiniineiinana, 1/2
(6) MR « HEG-oormemrrreeriiriiniiiiiea, 2/3
(7)[}5%% .......................................... 1/1
(8) BRBE- e 3/5
(9) BEIvrnrreemremrei i 2/2
(10) Zoofly (FK « BFI) worrereereernnrennnns 1/2
§ 2HAEIC OV T OHER Y FE====76.00 (%)
FiLEAETHP I ======= (Y/N) ==>0O
. v

Fig.9 Anexample of VDT-screens (Numerical expression

of the results of a part of 2 nd step).
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Fig.11 An example of VDT-screens (Operation of 3rd
step).
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