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Abstract

Concrete shorings are used as temporary supports during the construction of structures
and will probably collapse if its safety is not paid enough attention. The collapse of concrete
shorings is one of the most serious occupational accidents which will endanger the life of
labors. To bring up the causes of collapse of concrete shorings and control the occasion is a
top priority. The purpose of our research is to promote the safety of labor’s work.

This report surveyed the factors of collapsing of shorings based on former investigation
of accidents in literatures. The main causes of collapse are summarized as deficiencies in
design, deficiencies in construction, and deficiencies in management. The deficiencies in
design include improper consideration in loading, was not consistant with construction
details, and did not define the time and schedule of demolition. The deficiencies in
construction include inadequate strength of elements, overloads, was not assembled based on
its blue drawings, and early demolition of shorings. The deficiencies of management include
shortage of inspection in items or in frequency. We build the harzard assessment of the
collapse of concrete shorings and provide the prevent and control tactics. We also test and
verify the installation of monitoring system is feasible to prevent and control the disaster.

Through the promotion of our fruitful results to relative companies to improve the security and
integrity about concrete shorings, we look forward to reduce the occurrence of occupational
accidents and to ensure the occupational safety. It is expected that the occurring possibility of
this harzard can be minimized accordingly.
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14.3 16.8
17.2 )

(CNS) 4750 A2067

39-1
50-1
206
()
(United States Department of Labor, Occupational
Safety and Health Administration) Q (Subpart Q— Concrete

and Masonry Construction)
(ANSI)A10.9— 2004
(American National Standard for Construction and Demolition

Operation: Safety Requirements for Masonry and Concrete Work)

ACI 318-02 (Building Code Requirements
forStructural Concrete) 6 (Code for

Formwork, Embedded Pipes, and Construction Joints)
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6.2.2.1

ACI 347-04 (Guide to Formwork for

Concrete)

ACI 347.2R-05 - (Guide for
Shoring/Reshoring of Concrete Multistory Buildings)
/

()
CSA S269.1 (Falsework for Construction Purposes)

()
(British Standard Institution)BS 5975: 2008—

(Code of practice for temporary works procedurea and the

permissible stress design of falsework)

2

()
(Japan Industrual Safety and Health Association)

(Guidelines on

Occupational Safety and Health Management Systems)

(JSCE) (Standard
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Specification for Design and Construction of Concrete Structures— Part 2 Construction)

JIS
237
238
G3101( ) G3106(
) G3444( )
G3350( )
72241( )
330N/mm2
1
1
( N/mm2) ( %)

330 400 25
400 490 20
490 10
330 400 21
400 490 16
490 590 12
590 8
330 400 25
400 490 20
490 18

239

240
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50kg )
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( 24 )
241
38%

1 i=A c. ((1 0.4((1 i) A)») V)F
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246

247
1.
2.
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JIS A8651
1.

[9]

2JIS

[N {kgf}]
[39227 {4000} ] [39227 {4000} ]

P=182x10° xwxﬂ_ﬂﬂﬁ 65
{P= 1.82%10° KM}
. 7
[N {kgf}]
[44130{4500}] [44130{4500} ]
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(mm)
1 3850 4000
2 3350 3500
3 2950 3100
4 2550 2700
5 2200
() 4
4
mm
60.5 2.3 +0.3 +0.3
63.5(") 2.0 +0.3 +0.3
0
48.6 2.5 +0.25 0.3
M 63.5mm
3) 50%(
1600mm 1600mm )
4) (
) 280mm
2500mm 150mm)
(5)
30mm
150mm
(6)
(7) 11.0mm
(8)
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(1
)

1/55 1/55

36




b

(

(A)
(B)
©

5.4mm

5.4mm

(A)

(B)
©
(D)
(E)

2.2mm

4.0mm

2.2mm

(A)
(B)
©

11.0mm

11.0mm

(A)
(B)
©

(A)
(B)
©
(D)

(A)
(B)
(©)
(D)

2.0mm

6.0mm

2.0mm

L(cm)

P(kN)

L(cm)

P(kN)

L(cm)

P(kN)

L(cm)

P(kN) | L(cm)

P(kN)

2114
212
213

39.2
39.1
38.7

249
250
251

27.4
27.2
26.9

287
288
289

19.8
19.7
19.5

325
326
327

14.7
14.6
14.5

363
364
365

11.2
11.1
11.0
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L(cm) | P(kN) | L(cm) | P(kN) | L(cm) | P(kN) | L(cm) | P(kN) | L(cm) | P(kN)
214 38.3 | 252 26.7 | 290 19.3 | 328 14.4 | 366 11.0
215 37.9 | 253 26.5 | 291 19.2 | 329 14.3 | 367 10.9
216 37.5 | 254 26.2 | 292 19.0 | 330 14.2 | 368 10.8
217 37.1 | 255 26.0 | 293 18.9 | 331 14.1 | 369 10.7
218 36.8 | 256 25.8 | 294 18.7 | 332 14.0 | 370 10.7
219 36.4 | 257 25.5 | 295 18.6 | 333 13.9 | 371 10.6
220 36.1 | 258 253 | 296 18.4 | 334 13.8 | 372 10.5
221 35.7 259 25.1 | 297 18.3 | 335 13.7 | 373 10.5
222 35.3 |260 249 | 298 18.1 | 336 13.6 | 374 10.4
223 35.0 |26l 24.7 | 299 18.0 | 337 13.5 | 375 10.3
224 34.7 | 262 24.4 | 300 17.9 | 338 13.4 | 376 10.2
225 343 | 263 242 | 301 17.7 | 339 13.3 | 377 10.2
226 34.0 | 264 24.0 |302 17.6 | 340 13.2 | 378 10.1
227 33.7 | 265 23.8 | 303 17.4 | 341 13.1 | 379 10.0
228 33.3 | 266 23.6 | 304 17.3 | 342 13.0 | 380 9.96
229 33.0 |267 23.4 | 305 17.2 | 343 12.9 | 381 9.90
230 32.7 | 268 23.2 | 306 17.0 | 344 12.8 | 382 9.83
231 324 |269 23.0 | 307 16.9 | 345 12.7 | 383 9.76
232 32.1 | 270 22.8 | 308 16.8 | 346 12.6 | 384 9.70
233 31.8 | 271 22.6 | 309 16.6 | 347 12.5 | 385 9.63
234 31.5 | 272 22.4 | 310 16.5 | 348 12.5 | 386 9.57
235 31.2 | 273 222 | 311 16.4 | 349 12.4 | 387 9.50
236 309 | 274 22.1 | 312 16.3 | 350 12.3 | 388 9.44
237 30.6 | 275 219 | 313 16.1 | 351 12.2 | 389 9.38
238 30.3 | 276 21.7 | 314 16.0 | 352 12.1 | 390 9.31
239 30.0 | 277 21.5 | 315 15.9 | 353 12.0 | 391 9.20
240 29.8 | 278 21.3 | 316 15.8 | 354 11.9 | 392 9.19
241 29.5 | 279 21.2 | 317 15.7 | 355 11.9 | 393 9.13
242 29.2 | 280 21.0 | 318 15.5 | 356 11.8 | 39%4 9.07
243 29.0 | 281 20.8 | 319 15.4 | 357 11.7 | 395 9.01
244 28.7 | 282 20.6 | 320 15.3 | 358 11.6 | 396 8.95
245 28.4 | 283 20.5 | 321 15.2 | 359 11.5 | 397 8.89
246 28.2 | 284 203 | 322 15.1 | 360 11.4 | 398 8.83
247 27.9 | 285 20.1 | 323 15.0 |36l 11.4 | 399 8.77
248 27.7 | 286 20.0 | 324 14.8 | 362 11.3 | 400 8.71
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(mm)

mm)

3850~4000

3350~3500

2950~3100

2550~2700

O, I G U T I NS i

2200

W B~ |~ O

(OSHA)

[10]

ACI 318[11],
ACI 347[12]

ANSI A10.9[13]

(AASHTO)
(1) AASHTO
Construction
Handbook for
Bridge
Temporary
Works
(2) AASHTO Guide
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Design
Specification for
Bridge
Temporary
Works
ACI 347[16]
( 01525
10) [14] 03110
[15]
(
01523 03110
)
1.
1.
[17]
2. 2.
[7]
a 14
3. 42 )
b 16
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5.
ACI 347
1.
01523 01523
2.
3.
4,
) (D [7]
1.
(2)
i. 14
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3)

ii.

iil.

(1

)

3)

4

16

(

)

[16]

ACI

[16]

[16]

42




[7]
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10
ACI 347
01525 03110
()
1.
2570 kgf/m® | 03310
2. 1.
[ACI 347] 50 Ib/ft?
(245kgf/m?)
(
100 kgf/m?) 2. 100
1b/ft* (490 kgf/m?)
( 110
kgf/m)
490
kgf/m*
a.
3.
30%
b.
( )
30% 15%
3. A. (1)100 Ib/linear
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ACI 347

01525 03110
\% 39-1 ft (149 kefim)  (2)
2%
11
B.
12
X
C. =
x 50-1

Pw(kgf/m2)=52.5xK
xV? V:
(m/sec) K:
13

01525
233

14

(1)

45




ACI 347
01525 03110
é‘gi
240
L
(2)
40%
() (D ACI 347
ACI 318
25
@) 1.2
1.6
)
2 ACI 318
3)
1.2
( 01525
)
11
() V( ) V( )
0.047W 0.032W
0.058W 0.041W
0.068W 0.047W

46




12

h (m) (kgt/m2)
h 9 (1.6V-24)xQ
9<h 15 (1.6V-16)xQ
15<h 30 (1.6V-8)xQ
h>30 1.6V)xQ
(m/sec) Q=0.3+0.2xW 3m W (m)
13
K 1.375 0.67 0.5
14
1 DL+DP+LL+I+H 100%
11 DL+DP+PS+H 100%
111 DL+DP+LLA+I+W+ALL 133%
v DLADP+LL+PS+W+ALL 133%
\Y DL+DP+PS+EQ 133%
DL
DP
LL
|
H
PS
W
ALL ( )
EQ
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