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The Influence of the Tie Member with Defects on the
Maximum Bending Moment of Scaffold Upright Tube

QIN Guijuan ,LIU Guowen

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract;In order to provide some design references for scaffold, influence of the tie members
with defect on maximum bending moment of its upright tube under wind loads were studied. In
view of wind vibration for high-rise structure of scaffold, the scaffold structure was simulated to
analyze the change of its upright tube maximum bending moment for the tie members with defect
by ANSYS software. Semi-rigid nodes is applied to its connection joints. The maximum bending
moment mainly appears at the joint when the tie member is only connected with the inner upright
tube ,and the maximum bending moment is obviously increased than that of other tie member. So
the installation of the tie member should be connected with the inner and outer upright tube at the
same time.
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Fig. 1 The tie member connecting with inside and outside upright tube



%1 ZEAEOR S RS 15 (5 e o) 0T 2 ST A B RS R 1) 5 T 111
/N
|
[ 1] HEEEEEEEEEEEEE [ 1] HEEEEEN
s | S
e mi ¥ PISLAF
8 1 500 1500 1500 1 500 1500 1500 1500 1,500
v'—r n man mr mr /!7

B2 &N RSN

Fig.2 The tie member connecting with the insider upright tube
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Table 1 Wind load standard value at different

height of scatfold
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Fig. 4 Elevation of tie member arrangements
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Table 2 Bending moment standard value of node 1 to node 3

TR SE/10° (N-mm)

JEF- 2R T Ak 55 3/ m i 1 {1 'E 2 {7 'E 3

SSLFF WAL HPSTFF WAL HILAT AWAE
50 3.36 1.80 -0.26 -1.81 3.34 1.78
100 4.76 2.70 -0.67 -2.73 4.73 2.67
150 5.67 3.29 -0.93 -3.31 5.65 3.26
200 6. 34 3.72 -1.12 -3.74 6.30 3.70
250 6. 88 4.07 -1.27 -4.10 6. 86 4.05
300 7.33 4.36 ~1.40 -4.38 7.31 4.33
350 7.71 4. 60 -1.52 -4.63 7.68 4.57
400 8.05 4.82 -1.62 -4.85 8.02 4.80
450 8.36 5.02 -1.70 -5.04 8.33 5.00
500 8.45 5.08 ~1.74 -5.11 8.42 5.06
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Table 3 Bending moment standard value of node 1 to node 3
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AP AE/10° (N-mm)

N AT ALk 155 12/ m ag (A ) fiE3

ShSEAT WaLKT ShSLAT WSLFT ShSL AT WSLFT
50 6.12 2.46 -0.65 -2.76 5.43 2.43
100 8.44 3.69 -1.28 -4.16 7.89 3.64
150 11.52 4.56 -2.34 -5.05 10. 12 4.71
200 13.4 5.09 -2.41 -5.71 12.56 5.63
250 13.4 5.59 -2.57 -6.26 13.4 6. 66
300 13.4 6.12 -2.71 6. 66 13.4 7.59
350 13.4 6.78 -2.89 -7.11 13.4 8.63
400 13.4 7.45 -2.99 -7.59 13.4 9.13
450 13.4 8.11 -3.18 -8.23 13.4 9.63
500 13.4 8.67 -3.31 -8.51 13.4 10. 12
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Fig. 11 Change of bending moment in node5



ZRRE AR A VR P50 e X DT S AT B RS R A R ) 115

51
151
14
13+
12
'é‘ 11
_EI 10
g or
Ed
a 7}
® 5F
o4
3r =P
2k —A— EF LAY
. —o— H 5 S FFA I S S AT
—v—iﬁhﬁ%iﬁ
0" 50 100 150 200 250 300 350 400 450 500
2R A 5 /m

12 RAE 6 BREHAE kL
Fig. 12 Change of bending moment in node6

xR 2 3 3 R il L L A3 B
LIS

(D) E 7 RArE 1 LS ARt 4,
HALE 4 b SEF H 5 N SEAT A I B
1 SPSEFT S R R R E 2R T i F 5 N A har
FERIN R AL E 1 N S AR RS AR A
K8 ML E 2 AT B ALl 4, S E 4
AbFERE IS N AL AT AR, 078 2 N ALAT
R AR RAHER T ISR 5 NS AT Rl 342
PRI 82 SLAT ROR A HEAA. K9 A E 3
SEATE AN 2, Y AL 4 ARG R L
PISEFFARE I, 07 B 3 A0S AT 25 fe K (22
KT HABERG 1F5 N SIS AT R 4 i) o ¥
3 N AMSLATEROR S FELAH.

(2) 10 AL E 4 SEAF SRR AR £,
FE PR 002X HeAs A E 4 4k i
SREEI 5 N SRR, 52 XURI SR SE AR
BRI R T N S AT B R R (E, (EAAL B
4 AbTEREPF L5 P SE AT A ISR SEAT S R A
KAEA BrBEAR , WA R B A LTI
VA S N VNS VA S KOV R EINERI N
TALE 4 5 SIS R AR AL E 4
HPSEAT RO FEAH.

(3) 11 HLE 5 SEAF SR AR £k,
B P RD T 00 i 2t leAs th AL E 4 Ak
S RS N ST I SR R AL

5 WIAPSEFFER B 3G . AHXT TR 10 47 6
LR I KAEAE /.

(4) 12 AL E 6 SEFF Al 28
ATLAE W, S0 E 4 A ERS I H 5 ST E
FEmt 08 6 b AP 7 FF S B R AE B B KT
PISEAT, IF R A7 B 4 A b 14k 5 N Ah S AT
[ 26 $22 B3 B 6 A 7 AT A5 e K.

(5)ARHEE 10 & 11 & 12 43 Hrar 4, 24
JiE - 28 b T KT 150 m i i T AR
FrEET AR B | 2 tH BN S A A Ab T
FH 0 BT SR 5 7 R R 3 Bl A A B
FESHE , AR T30 TARRE.

(6) ZRA 5 I8, YT 48 15 A1 4 kb i ik
F 55 PN ST AT 4 B2 I G I AR08 B o OR
AL E 6 &b Ab 37 FF R 3 3.7 x
10° N-mm  #%3—£%. 0 & 5 ZFS7FFFE 100 m
e K 25 %5 M 5.8 x 10° N - mm 3% K |
12.4 x10° N-mm, ¥ KT — % £.

4 75 i

(1) S# 5 5 NS FFE R %A
BRSPS TS R A BT R (HZ A X
TR 5 N SR $E AL ST FF A AR B R
K, BB ST FF e R, 5 00 R B, LA
AL E IR A AT B R KA B
g .

(2) B4 T B A 3% 85 1 55 9 S FF A
B, 7 25 6 o K 7T 19— BB A BT e
B 0 B R T I RIEE B R 5 N SRSt
FF [ st A 34

(1] ZREELR, sk, skoe i, i )2 i SR
FIRNEAE T SEAT RS [ T]. R
IR F2EM( ASRPBIENR) ,2016,32(4) .
651 —657.
(QIN Guijuan,ZHANG Shuhui,ZHANG Xue-
feng. Analysis of maximum bending moment of
upright tube wind load of construction scaffold
of super high-rise building[ J]. Journal of She-
nyang jianzhu university ( natural science ),
2016 ,32(4) :651 -657. )

[2] GRIG(GE. et S e[ M]. Bifg. B



116

Tk B B OR E eE R (A SRR )

o535 3%

[10]

Bh2fH A A, 2013.

(ZHANG Peixin. Wind loads on building and
structures [ M |. Shanghai: Shanghai Science
and Technology Press,2013. )

XS AT A B Rl T T R R [T ]
IR T AR B 24,2013 ,31(1) :57 - 59.
(LIU Jingguo. The discussion of scaffolding tie
members construction| J ]. Journal of Hebei in-
stitute of architecture and civil engineering,
2013,31(1):57-59.)

BT I BRI A5 TPF U A AR
o S AR R E T [ 7] W Tl R
#,2007,35(1) .78 - 81.

(ZHAO Diansheng, TIAN Xingchang ,ZHANG
Xuefeng,et al. Global stability analysis of high
formwork supporting frame with fastener-style
steel pipe system[ J]. Journal of Zhejiang uni-
versity of technology,2007,35(1) .78 —81.)
FRIEXG, BRI R S8 45 TeT U T 2809 T
PN AR 1], AR 1994(8) :2 - 8.

( GUO Zhengxing, CHEN Yaping, ZHU
Zhongyi. Engineering application of climbing
scaffolding[ J ]. Construction technology,1994 ,
(8):2-8.)

LT, KB b X U T2 A
WNARIRIHELT]. T4 ,2005,34(3) .78 -
79,84.

(ZHUO Xin, ZHENG Nianzhong. Discussion
on the part of the Steel tubular scaffold with
couplers specification [ J]. Construction tech-
nology ,2005,34(3) .78 -79,84. )

MR /NR. 0 AL A0 BT S8 3 55 8 64 O K 1o
[J]. #HHAR ,2011,42(8) :714 - 717.
(CHEN Xiaojun. Development and application
of new wall fasteners of external scaffold [ J].
Architecture technology,2011,42(8).714 -
717.)

rhie N R LR [ 3 B A3 £ i . A ST
AR O I T R A R
JGI130—2011[ S . dbat. v [ Tl i piAt,
2011.

( The Ministry of Housing and Urban-Rural
Development of the People’ s Republic of Chi-
na. Safety technical specification of construc-
tion fastener type steel pipe scaffold:JGJ130—
2011[ S]. Beijing: China Architecture & Build-
ing Press,2011.)

HADIPRIONO F C,WANG H K. Analysis of
causes of formwork failures in concrete struc-
tures[ J . Journal of construction engineering &
management,1986,112(1) :112 —121.
POULOS H G. A practical design approach for

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

piles with negative friction [ J]. Geotechnical
engineering issue GEI,2008,161(1) ;19 —-27.
LENG J S, ASUNDI A. NDE of smart struc-
tures using multimode fiber optic vibration sen-
sor[ J]. NDT & E international ,2002,35 (1) :
45 -51.

WEESNER L B, JONES H L. Experimental
and analytical capacity of frame scaffloding
[ J]. Engineering structures, 2001, 23 (6):
592 -599.

XUSEAT R 8, T K . ik = I 42
I 3 T BRIT3ET7 [ 0] SRHAR 20013
(8):541 -543.

(LIU Zongren, TU Xinhua,DING Yongsheng.
Steel tubular scaffold with couplers critical
force lower limit method [ J ]. Architecture
technology,2001,3(8) ;541 —543.)

RIS AE | B . WUHRI TSR A (AR A PR
BRI [T]. i T 4R, 2005, 3
(3) .82 -89.

( AO Hongfei, LUO Xinglong. A general calcu-
lation method for the ultimate bearing capacity
of integral stability of two-wall scaffolding
[J]. Construction technology, 2005, 3 (3):
82-89.)

PENG J L, PAN A D, ROSOWSKY D V,
et al. High clearance scaffold systems during
construction-1. Structural modelling and modes
of failure[ J]. Engineering structures, 1996, 18
(3),247 -257.

PENG J L, PAN A D, ROSOWSKY D V,
et al. High clearance scaffold systems during
construction-II. Structural analysis and develop-
ment of design guidelines [ J ]. Engineering
structures, 1996,18(3) ;258 - 267.

AT X252 B B Bk e BR 17
MK ANSYS 38 LA 98 [ 1] it T 4%
AK,2016 (4T 1) 732 - 735.

(FU Yu, LIU Yuhong. Comparative study on
the limit stress test and ANSYS analysis of
hanging scaffold steel beam [ J]. Construction
technology,2016(S1) :732 -735.)
BRI, B T, AF . OUHRI T A0t T4
ARWFFELT]. DUIEERS ,2017,12:146 — 174,

( CAI Mingjin,MAO Xianghua,ZHANG Wei,
et al. Research on construction technology of
double pole scaffold[ J]. Sichuan building ma-
terials,2017,12.146 —174. )

LT AE R RCE R[] KA,
2018(3) :39 —42.

(QIN Ming. Research on tie member of scaf-
fold[J]. Safety,2018(3) ;39 -42.).



