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Analysis of Design Wind Load Level for System Supports
Considering Local Basic Wind Velocity and Construction Period
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Abstract : This study evaluated wind loads considering a local basic wind velocity and construction periods to define the level of
applied wind loads for system supports. Structural responses of system supports were examined and compared to those of system
supports with the level of wind loads following various standards and specifications for permanent and temporary structures. And, the
maximum combined stress ratios were estimated to evaluate the structural safety of a considered system support. From results, it was
found that the wind load level should be applied in accordance with construction periods when estimating the safety of system
supports. Looking into the response by change of the basic wind velocity according to local regions, it is no need to consider wind
loads in regions with the basic wind velocity of 30 m/s. However, it was analyzed that wind loads should be considered in the regions
with the basic wind velocity of 40 m/s or above. In addition, wind loads should be considered in designing system supports located at
the region with the basic wind velocity of 35 m/s starting from construction period of 1.5 years. The standard specification for
temporary work was analyzed as an incorrect standard in evaluating wind loads, since it underestimated the response of system
supports in accordance with the local basic wind velocity and construction periods.
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Table 1. Dimensions and steel type of system supports.

Structural member Dimension Steel type

Vertical member 1(General part) #60.5 mmx3.2 mm | STK400

Vertical member 2(U head, Jack base)| @48.6 mmx6.0 mm | STK400

Horizontal member @427 mmx2.3 mm | STK400

Inclined member 42,7 mmx2.3 mm | STK400
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Fig. 2. Modelling configuration of system supports
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Table 2, Wind load case and wind pressure(Vio = 35 m/s)

Wind load(kN/m’)
Wind
load Description Foam Support
case (rectangular member
section) |(round section)
C-0.5Y Construction - 0.5 year 0.969 0.485
C-1.0Y Construction - 1.0 year 1.174 0.587
C-2.0Y Construction - 2.0 year 1.398 0.699
C-3.0Y Construction - 3.0 year 1.538 0.769
C-4.0Y Construction - 4.0 year 1.641 0.821
C-5.0Y Construction - 5.0 year 1.724 0.862
Support installing guide for
CB-SUP concrete bridge construction 1500 0.750
Standard specification for
T-2.0Y temporary work-Construction 0.924 0.462
period < 2 year
Standard specification for
T-5.0Y temporary work-Construction 1.527 0.764
period < 5 year
DP Design standard for permanent 2327 1163
structure
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Table 3. Load combinations

Coefficient for
increment of
allowable stress

Load combination

LC1 = Dead loadtLive load+Horizontal load 1.00

LC2 = Dead load+Live load+Horizontal

load+Wind load 1.25

Journal of the KOSCS, Voal. 29, No. 2, 2014



x|

NE
N
r
off
Jp
it}
OH
>~
N
™~
mjo

sl 2 APoAL =R2udAr|Ed A" e
Al(7yell AOH 23 SIS o]gste] S HES)

piLp
f c + f bey n f bez <1 (7)
A
bagy ny bao sz
AZIM, faz SHFH T 45 SH(MPa)oliL
fb(p fbrz“‘f‘ 70‘1'_(},%) El?l 9_']:—_%—(2:::'—) %Eﬂ ] ;’(‘1 8}"5 %
TZHE %t H IES(MPa)ol fy,. = I

S e e SIS U g Mol
EFF £, FRATS LEA] RS 7 ;(y;—) =
o B8 B A EMP0I £, FRHTE 2
= o)

ne= vohr case°ﬂ ol 2|t HelE wAI5te] Table
4of] LR RILE FARZIZE 0.5W(ZH ) Y] 1.28 mm)S
ZIEo R 1ARE 5A7H] 19 S7He it ¥el=
Z¥zF 121, 145, 1.59, 1.70, 1.784] Z=71=908-S & 4=
Ut FAYE wgF 7HA-E suHke] ARl ot
749 2o M9l 1.99 mm= FA|ZE 23} 31 Afo]
o] ¥Q7} WHlsh= AR UEhtow, FAIZE 2d
o]5}o] ZHAFARZAIA & Flgol ofsiAl= SAE
712k 0.5 et 22 1.22 mme| 2o He)7} WAgsH
Atk AR 5 o]ske] THFARETAI A ol o5

Ae ZAYE w5F 78 Feke] AR 9%t
o] 9L} FAIZE 39 |t ©19] Alo]of gho] g
shalck At F2E AAVIES Sk ool ARR
3.08 mme] 7} & zlo] vrAlsleich

Fotaoll oJslf Wt TAAY] ARHE F 2
AHHES Fig. 4o Yelllth FA7|7He] F7to)
wet o HRHEE ZA9 FHi= S7HEM, FA

717ko] Aadaps Oﬂ—"rL —"r%%«l 3ok SH(LHY
D-P)i} Zpol7} ARlE & 4= Slek 222 E wsf 7Hd

ok

PRI SIS|X|, M293 H2F, 2014

28 SHIE| 2 S5k =4

Table 4. Comparison of maximum displacement for various
wind load cases(V10=35 m/s)

Wind Maximum
load Description displacement
case (mm)
C-0.5Y Construction - 0.5 year 1.28
C-1.0Y Construction - 1.0 year 1.55
C-2.0Y Construction - 2.0 year 1.85
C-3.0Y Construction - 3.0 year 2.04
C-4.0Y Construction - 4.0 year 2.17
C-5.0Y Construction - 5.0 year 2.28
CB-SUP Support installing guide _for concrete bridge 1.99
construction
T2.0Y Standard spemﬁc_atlon for temporary work 122
- Construction period < 2 year
Standard specification for temporary work
T-5.0Y - Construction period < 5 year 202
D-pP Design standard for permanent structure 3.08
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Table 5. Maximum combined stress ratios (V1o=35 m/s)

Load Wind Element Axial Moment Maxnpum
combination load No force (kKN-mm) Comblneq
case : (kN) stress ratio
LCI1 45 29.46 190.08 0.883
C-0.5Y 67 24.24 254.16 0.833
C-1.0Y 67 24.39 278.29 0.867
C-2.0Y 55 24.54 304.87 0.904
C-3.0Y 55 24.65 321.48 0.928
C-4.0Y 55 24.72 333.81 0.946
LC2
C-5.0Y 55 24.78 343.57 0.960
CB-SUP 55 24.62 316.98 0.922
T-2.0Y 67 24.21 248.75 0.825
T-5.0Y 55 24.64 320.27 0.927
D-P 55 25.22 415.08 1.064
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Fig. 5. Comparison of maximum combined stress ratio for
various wind load combination cases(Vio=35 m/s)
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