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Fig 1 Elevation of steel tube railing
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Fig 2 Displacement diagram of railings under

load condition 1
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Fig 3 Displacement diagram of railings under
load condition 2
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Fig 4 Displacement diagram of railings under

load condition 3
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Fig 5 Comparison between measured value and

theoretical value of condition 1
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Fig 6 Comparison between measured value and

theoretical value of condition 2 and 3
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Table 2 Displacement value and steel consumption of
section under different column spacing parameters

L/mm  FHFEEPF/mm  SHAETT/mm HRE
1 600 4.74 4.35 7.97
1 900 5.09 4.83 7.86
2 200 6.02 5.57 7.79
2 500 13.90 6.40 7.74
2 800 22.90 7.18 7.66
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Table 3 Displacement value and steel consumption of

section under different thickness parameters of
column and handrail

D/mm  ARFEH/mm  SEAEHT/mm AR
3.0 10.97 10.23 6.64
4.5 7.67 7.18 7.21
6.0 6.02 5.57 7.79
7.5 5.04 4.71 8.36
9.0 4.39 4.10 8.93
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Table 4 Displacement value of section and steel
consumption under different railing height parameters

Hy/mm KPR/ mm AT/ mm  F#E/
1100 6.02 5.57 7.79
1 200 7.68 7.28 8.36
1 300 9.64 9.21 8.93
1 400 11.91 11.63 9.50
1500 14.51 14.01 10. 07

HH 2 4 AT B H, (38 R, X6 I T390 1oy 2%
N NE TR AR IDRRE IR =t ot Ny S
M H, <1400 mm BF, T 2 F1 3 %FR A0 #4725 1K
F/NF 1712054 H =1 400 mm B, T4 2 B0 58
AW HERRT 17120, AR R BB R

F B ONREAT  BE A, AR I & 5 57
R P A T A2 1) 25 R AR O, > 81 0 fr 8/ T A
KT BT B R/NAERT BEE H, 1AW
R, AR SR 3G K, DRI 25 ik AR
IS 255 BT, EE U SO R T 45 1 35
HTRAFEEEAE 1100 ~1 300 mm ZEREH

4 HHig

ARSON B A5 5 A FROCEAE 73 ik AR 25
B P50 1A B AT S5 R Y ) 2 PR RE LA K
SEAEIRNEE H SIS IRTAEIRE D AT H
3 AT S B A 5 A8 1 B M 17 3 7% 5 e L
LRI LA ghe

(1) LG R A R A AT 44 22 2P g
-, 6 RSk [ 6] 10. 07 34 45 Sc Rk, AT 4k
ZLER

(2) SEFEIRIE SR L J 52 i £ T 5 mp A
SEAEAE TR AR B E S LORT
2 500 mm [, £k 5= 25 8 KPR SR
R, P L, {BAE 1 600 ~2 200 mm {5 [ P9 £
HEB



3 1 TP SRR A P O S S 415 61 -

(3) BT P UE LA AL TR AR ARBEE AR B RS R TS R, @i D, {H7E 6.0
SEAE SR TR D AERSE R/, BREE  mm H, {H7E 1 100 ~ 1 300 mm BN A H

B 3k -

(1] 1308, 5% £ %, M5, 4. GFRP AT (952 I PERE A5 22 ErtsE[ ] B/ a4k, 2010(6) :48-54.

[2] SFEZE NS, M- RATS5HE 52 S PERE R Beit ik proe (1], Tk 3R, 2011,41(5) :71-79.

(3] ARFHEN, R, kB FE. B A AR R AT IEA AT SRR ST L) ] LRSS 2 B~ 412, 2012,20(4) :62-66.
[4] 225, KB RE, ARAHEZL. FRP AR AT IEAAT TR HBCR T[T ] DRSS R 24l ( F AR R , 2016, 35

(3).2226, 46.

[5] akBhtr, MHZL, 45 8, 5. i At FRP 7 32454 Mot 5 S [ T]. HRAC T K244 ( AR BF2#/R) ,2011,
30(S2) :1224-1232.

(6] LB TR ITIFIE B BE. T A B2 H RS . CJT 11—2011[ ST. Jbat . rp R E2 58 Tl i Mt ,2019.

(7] o EEAPER B, ) AR A @R A 5T Be . 0T B A 0 5 P B AR HUAE - CJJ/T 233—2015[ S . Jb e Hp = 4
ST A, 2015.

Research on Structural Performance and Design Parameters of
Steel Tube Bridge Railing

XU Dan, LIN Jianmao

(Fujian Provincial Transportation Research Insititute Co. Ltd., Fuzhou Fujian 350004, China)

Abstract : Taking steel tubular bridge balustrading structure as the research object, this paper discusses whether the traditional
steel tubular balustrading structure can meet the design performance requirements of compulsory amendment clause 10.0. 7 in
2019 Edition of Urban Bridge Design Code ( CJJ 11—2011) by combining field loading test and finite element analysis method.
On this basis, the influence law of the three main design parameters on the structural performance was further analyzed, including
column spacing L, column and handrail thickness D, and railing height H. The results show that the traditional steel tube bridge
railing structure meets the requirements of the code, and the safety reserve coefficient is high. When the column spacing L is
greater than 2 200 mm, the horizontal deformation rate of the handrail will increase rapidly, and the lateral displacement resist-
ance of the railing is positively correlated with the thickness parameters of the column and handrail components, but negatively
correlated with the height parameters of the railing.

Keywords : steel tube railing; structural performance; design specification; test; finite element analysis
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