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A Study on the Collapse Accidents of the Temporary Structures

WA oQ-g e F
Shin—Won Paik - Soon-Ju Choi
(1999 7€ 8% A=, 19999 118¥ 5¢ zHE)

ABSTRACT

Formwork is a temporary structure that supports its own weight and that of the freshly
placed concrete as well as construction live loads including materials, equipments, and workmen.
In designing and building formwork, the contractor should plan for economical construction
without sacrificing quality or safety. But these temporary structures sometimes collapse during
the concrete placing. Among the accidents and failures that occur during concrete construction,
many are formwork failures, which usually happen at the time concrete is being placed.
Generally some unexpected events cause one member to give way, then others become over-
loaded or misaligned and the whole formwork structure collapses.

In this study, formwork failure events from 1994 to 1997 are analyzed using the structural
analysis program. So the causes of the respective formwork failure are explored. Therefore, the
present study provides a firm base to design the temporary structures such as formwork.
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Table 1 QOutline of Failure Events

No. of Type of structure Number | Number of
case of deaths | the injured

1 Living building 2 -

2 Church building - 5

3 Slab bridge - 1

4 Apartment house - 2

5 Industrial building 1 12

6 Drainage building 2 1

7 Box culvert 3 2

3 Industrial building 1 3

9 Drainage building 2 8

10 | Multi-service building 1 5

11 Drainage building 2 6

12 | Company building 1 -

13 Department store 1 -

14 Auditorium 1 9

15 | Slab bridge 1 1

16 Tour Hotel 1 4

17 Living building 1 5
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Table 2 Collapse distribution according to shore height

Shore height (H) H<3.0m [ 30<H<S50m

50<H<7.0m

70<H<9.0m

9.0<H<11.0m

1lm<H

Number of collapse - 2
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Table 3 Safety estimation by structural analysis
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No. of Sheathing Joist | Stringer | Shore Table 4 Unsafel){ ratio for the respective member of
case the shoring system
1 Q e d d Type of Total | Number of | Unsafety
2 ® @ O @ member collapse unsafety ratio (96)
3 O O O ® Sheathing 15 3 20.0
4 - O O e Joist 16 5 313
5 O O o ® Stringer 16 7 438
6 O ® @) O Shore 17 16 94.1
7 O O @ ®
8 ® Q ® o Table 5(a) Shore space according to slab thickness
9 O ® O Y (Provided that the allowable force of shore
10 0 0 o ® is 2,000 kg)
11 O o O ® Slab thickness Shore space
12 O O O @ 10cm Less than 1.97X1.97m
13 O(Deck plate) - - ® 20cm Less than 1.50%X1.50m
14 O O O o 30cm Less than 1.25X1.25m
15 O O [ ® 40cm Less than 1.10X1.10 m
16 [ ] [ ] [ ] [ ] 50cm Less than 1.00X1.00m
17 C O [ ® 60cm Less than 0.93%093m
O : In case that the stress(force) of the member is less 70cm Less than 0.87%0.87 m
than the allowable stress(strength) 80cm Less than 0.81 X081 m

@ : In case that the stress(force) of the member is more
than the allowable stress(strength)
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Table 5(b) Shore space according to beam size (Pro-
vided that the allowable force of shore is

2,000 kg)

Beam size | 30X60 40%80 | 50%X100 | 60x120
(BXH) cm cm cm cm
Sh less than | less than | less than | less than

e SPace| 28m | 163m | 107m | 074m

4. d E

FHATZETANE 28 Td3 ok 3
HAHQ J%%E vAnz tAE ;e FA
go] g ojof 3o, JMATZREY HA =3
TZ2EY AAY maREZ 3438 RS
353 £ UEE FRANT MAVFE oA
AEEA o]FojMel 3} iy HAAE
MITFREY FaXE AAEA] EEo 2%
9] ZAgol &EdA NHEFAE T B oy
g Aol Aogl 7MHE AdAY AT, A
7Fo 22 e Ay ALE ToE B
= A7 viE] dojutx e AAolrh

B a9 &4 il 1749 oA s]
& BulglEoldz TR Bq, FxlEEelst
70me]4 9.0meldtel A 7A9] Asirt wdAyste
oF 41%9] ¥l && AXFEd, ol dxe B
& Age FAE oA, 7.0me)4d 9.0melst
9 BulElEelg HAE FAkIA =3 At
Vg Bol LAY FEol E&E Aridle Ao
o, olg| ¥ AHe FuleElEolst ¥& Bgole
BAEE AA7E vz, FutglEolst iR )
+ B Ao ulEol g AAe AAlo)
AME Fog v&ol} 7.0molAd 9.0mol3te]
FUATY FulgEeldMe Suield A A
g3 FZRAL 2 AL B olFoixjm QA
Fohe AL wtgd FE Aot I 2 AF
9] FzHHE S zZF RAE BoHAgE B4
& B HEFREe BAF AFHY, FAA,
HolA), Futg o2 BUHL L
F ANew, E3 JMEATFEES M F8F
FAQ FulElE 16d0A EgAE BYgozy
2 ZHAEL TRFHOR BoHI FREA
AEEEH B39 sMsAdE AUn dueS ¢

tlo
1o,

O

JHdPEELl S sHo] Bt AP

F ANt

88, 7 At FEIME T3 A
AL 43 BE, 4 Ao =aAse 4
AA7NEe BE FHY AFY FuieIse
AAzAE FA3 Ty, FEF FzAM
ojuf FEAY L T GAALE Y F Y&
HAF2E AL o] FIRTE wide A F
T UAE R Alugd. webM, doge
Mg AN Bl gEF AAVL obd 7=
Aoy FzHNE T FxHoz GHF
HaFE7 2 F URE ot g, 53] =3
Ao} oAdefA e A3 Fstd tAE AF
F Bt 22 A At 2AHA] ¥
5 483 2E AR =¥ L oprA &
olof & Reow Algdrh

(S U

re

D HeF, “AFIATANA Y Soqs] AR
A dptgiA”, 2ag e A, A4, 3
3, pp. 26~36, 1999.

2) AAE, o)9g, NEFZEL HA, AMAE
3}, pp. 40~54, 1996.

3) Hurd, M.K,, Formwork for Concrete, 4th
Edition, SP-4, American Concrete Institu-
te, Detroit, pp. 2-1~2-13, 1979.

4) Clough, RH., and Sears, G.A., Construc-
tion Project Management, Third Edition,
John Wiley and Sons, Inc., p. 295, 1991.

5) ASCE Committee, Structural Standard Di-
vision, “Proposed Giude/Standard for De-
sign Loads on Structures during Const-
ruction”, ASCE, p. 24, 1993.

6) Corotis, R.B., “Probability-Based Design
Codes”, Concrete International : Design and
Construction, Vol.7, No. 4, pp.42~49, Ap-
ril 1985.

7) Hadipriono, F.C., “Analysis of Events in
Recent Structural Failures”, Journal of St-
ructural Engineering, ASCE, Vol. 111, No.
7, pp. 1468~1481, July, 1985.

SR AX] H14A M43 "9 12%

147



