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Study on Design Factors of System Support for Irregular Shaped
Structures
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Abstract

Construction techniques and materials are developing and structures are designed to be irregular shaped, and therefore
more detailed structural analysis is required. The purpose of this study is to analyze the cause of accidents related to
falsework systems during construction and discuss prevention methods in order to prevent accidents relate to prefabricated
shoring system during construction. In this paper structural analysis was conducted to study the influence of slab
irregularity on system supports and analysis to investigate the participation of the bracing in the system support.
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(Table 1) Construction loads of Standard

Specification for Temporary Works (7Hd=ZAL
EEAILAM)?

Slab thickness Load(kN/n)
Less than 0.5m 25
Above 0.5m to less than 1.0m 35
Above 1.0m 5.0

2.1.2 ?=UE 35
]./\-1::1/\]_%_%}\]1:1]-}\12) 4FN A= 7R )
3t 25l 3852 217} <Table 1>3} <Table 2>
2 sk ok FHskeel aAsteS I
ae|Es} AFY BAS) o2 TR, 45E
< &HBe FAq wet ge] F-&3t<Table 1>.
T3 AE2] 71E AN E o] &3l EATEE B
AU S5HIE o] 88 A Adsteel olE 1L
glefor gtk FHslsol e gkl 2%
EE 9 Zold 1.5kN/mell ety AES=S =
e,
2.1.3 Al2H! 3HI2| ZH=Z
Al A Eoll e WA ot RISTIE
L= KS F 80210 A3talof shoka AAJsla, Zz+
2Ae HeAgs H804He n=y, o

Q12712 % <Table 3> o] A8t Y.
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(Table 3) Vertical member safety standard

(Table 2> Horizontal loads of Standard Specification
for Temporary Works (7MZAIEZA|AM)?

Horizontal loads

Greater load applied at the top of the structure
- 2% of dead load
- More than 1.5kN/m per horizontal length

2.1.4 ANAH SHi2| AlS 2 A

A WS Batel, AFAE FHkel AF A
e zgme] AAS 4K 0 A s e
FHe welol Bk weF AR theA Futelt
A A, ol o FEANS F3t]
S AESolof B,
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BA Aol ZHIAIE B3] TP} Sk

?L HEE T e FARAFE Brols, ZE
] g o2

Nominal length(mm)

Safety standard(kN)

(Class 1 (Class 2

Less than 900 Above 160 Above 90
Above 900 and less than 1,200 Above 140 Above 70
Above 1,200 and less than 1,500 Above 120 Above 55
Above 1,500 and less than 1,800 Above 90 Above 40
Above 1,800 and less than 2,100 Above 70 Above 30
Above 2,100 and less than 2,400 Above 60 Above 25
Above 2,400 and less than 2,700 Above 50 Above 20
Above 2,700 and less than 3,000 Above 40 Above 17
Above 3,000 and less than 3,300 Above 35 Above 14
Above 3,300 and less than 3,600 Above 30 Above 12

Above 3,600 Above 25 Above 10

Note 1) Class 1 : Vertical member with outer diameter larger than 60.2mm
2) Class 2 : Vertical member with outer diameter larger than 48.3mm and less than 60.2mm
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(Table 4) Safety factors for shoring systems

Type Safety factor
Single-post shores 3
Shoring frames 25
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(Fig. 2) Cause of collapse (bracing not installed)
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(Fig. 3) Collapse of system support
during concrete pouring

(Fig. 4) Misuse of vertical member connection
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(Fig. B) Violated horizontal member spacing criteria
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(Fig. 6) Storage construction accident
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(Table 5) System support analysis

Component Content
Size(m) 9x9x4
Structure type Prefabricated shoring system
Standard Specification for
Temporary Works
Applied (MOLIT 2016)
design code
KSSC-ASD03

Allowable stress design
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(Table 6) Load for structural analysis

(Table 7) Member information

Load Value
Concrete load 24KN/m’
Mold load 04kN/m’

3.75kN/m’
2% of dead load

Construction load
Horizontal Load

2 THIE AASI &EAQ] P FRAEF R
ARAE st

EelBrt HHe B9k 10%, 15% 2 20%9] &
B BAEES zhe 7P EA 2 | Higte] A
Ho 2 HESINUTE <Table 7>0l AAE & A=
9o gEAE % AFFE= KS D 356675 whstch.
A 2 A 2800 teliMs, 7P SAREEA AP
of me} By = % ZlD*Oi AR, A
s} FHAE A%, FAAL FHA= B, FHA
7HiE B A2 #8882l tigk A
71EVS A sl TPES F3Eh

. . Young's

Member Size Material modulus(GPa)
Vertical

memmber $605 x 29t  SGI355 205
Horizontal

mermber $605 x 29t  SGI275 205
Bracing $605 x 29t  SGI275 205
Mold 12t Plywood 11
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(Fig. 7) Sloped slab system supports
with bracing in every section

HeEZ A, <Fig. 8>3 #Zo] B 7
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(Fig. 8) Sloped slab system supports
with partial bracing removed
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(Table 8) Summary of analysis results
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BB BAE 10%, 15%, 20% 2 S7FsPaA AL
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Stress ratio
Design factor
Axial stress Bending stress Combined stress

Brace Horizon- Horizon- Horizon-
Slope Spacing placement Vertical Brace  Vertical Brace  Vertical Brace
(%) (m) (Atllla{lI;;lr- member member member member member member member member member
All 0684 0166 0180 0314 0045 0050 0980 0216 0238
’ ' Partially 0678 0215 0324 0314 0045 0050 0974 0267 0391
1.8 All 03% 0213 0251 0949 0045 0050 1306 0265 0314
10 All 0469 0163 0168 0312 0031 0036 0754 0197 0209
o Partially 0472 0134 0188 0158 0031 003 0616 0166 0229
1.8 All 0691 018 0267 0595 0045 0050 1253 0236  0.331
15 All 0474 0112 0132 0260 0031 0036 0717 0153  0.168
L Partially 0444 0138 0188 0202 0031 0036 0635 0169 0229
1.8 All 0730 0181 0216 0624 0045 0050 132 0232 0277
20 All 0469 012 0108 0180 0031 0040 0639 0153  0.147
o Partially 0253 0136 018 008 0031 003 0610 0167 0227
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