2021487 TCOPH A SN OK (B R R Jul. 2021
H37E 4 Journal of Shenyang Jianzhu University ( Natural Science) Vol.37, No.4
NEHS 2095 -1922(2021)04 - 0676 — 09 doi.10. 11717/j. issn ;2095 — 1922.2021. 04. 13

R g EH T8 S EZ R F R
TRE MR

FRHELBRAE K A RER

(1. TR PR SRRE H AR TREERE AL T SEBH 110168 ;2. KA FF B A B 7l 45 58, K Ht 300384
3. TR A FRZA R TR, 307 YEBH 110166)

i E BN AAIRRTBEASRGEEFA I FRETEGHm, TEEMTITER,
ik B I RACRAT AT F AKX I h E R AR BT R A oA
RAFHEARE L FAE@(ERGZHEXT 100 m)  REHBEFXALGHEZHLHF
RIATW sl e rata B AT IE, BR EHFRBRHLORTE LT %S
IATHLEAB G | A8 & B AT 2 A 71 3y F- R AT 4h A ke Hra AL 10% , 4ik
5 i@ e F Rk it AR R H B AT R R — R & w WA Ak
8 %ok A iR A FE A ARIE R ARAR M

KR ATk Uk 2 50 B 0 s s M 5 Se AR s HE
hE 4 ES TU731.2 TERARERD A

Study on Stability of Scaffolding Poles for
Super High-rise Buildings under Wind Loads

JIA Shilong' ,CHEN Kaihui'* ,LIU Li' ,CHEN Zhongliang’

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. Structure Design
Department, Tenio Architectural Design Co. Ltd. , Tianjin, China, 300384 ; 3. Engineering Department, Shenyang
Vanke Enterprise Co. Ltd. ,Shenyang,China, 110166 )

Abstract; The purpose of this paper is to study the influence of wind loads on the stability of
scaffolding poles for super high-rise building and improve the theory of structural design.
According to calculation and analysis, the computing formula of wind loads is improved and also
checked in compliance with the engineering practical example. The influence of wind loads above
100m in the air on the axial stress of scaffolding standing pole varies with the ground clearance of
the scaffolding base level and scaffolding erection scheme. The authors calculate and analyze the
variation range and the variation law. The authors improve the computing methods of wind loads.
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Compared with the current standard , the effect of additional axial stress caused by the wind loads

on the increase of axial stress on the scaffolding standing pole for super high-rise building exceeds
10% . Compared with normal scaffolding erection scheme, scaffolding erection scheme of super
high-rise building must consider additional axial stress caused by the wind loads above 100 m in

the air into account. In order to guarantee stability of the scaffold, measures of reinforcing the

structure are needed.

Key words : wind load ; wind fluttering factor ;additional axial stress ;stability ;design value of axial

stress on the standing pole
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analysis

HRYEAT BRI 20 B 245 2 % 3, 6 it Ty 25
AT AL R A T SR AAR R 36 7 FF fe Kl
JIHE A S T BRI I ST, BTSN
8 563 MM E AL, TR EAIVER , 2R
FRAL AT B KBl I E i - 7 862 N 4 K F|
-9 797 N, RUfar 060 & B 7 AT 77 A= i B i il
FHER/IN R 1935 N $Z AN k3 H B S AT
BHAHHE, S S T F A

MR, BT AT A ) T {E, A%
LN AR

N = 1.3(Ngy + Ny ) + 1.5 Ny, =
1.3 x (3.95 +4.37)+ 1.5 x2.7=14.87 kN ,

2 g AT 28 B I 8L, B ST ATl )
BAHETTE T .

N =13%x(Y Ngy+ 2 Nep) +1.5 x
( D Nt Ny )X0.9 = 1.3x(3.95+4.37) +
1.5 x (2.7 +1.94) x0.9 = 17.07 kN,

530 308 AT B ST ATl AR R A K
oo 22 B0 % 7 05, SE AT b 8 T (E G



680 WHERKESMARBFR) o537 4

15% , Jyitt— 2L AR GE IAAr 88088 il g e 1+ 1Y
SO BB B R [R5 % O 58 AN TR e B
Ab 1 R G 2 A T AR 2D 5T
2.2 AEIZEE T B Angh A 3t SRk iR E M Y
B
AR T HEATECE X L, AR IR 2
HHEL M1 m 1.2 m 1.5 m.1.6 m,
I, M1.05 m,h A 1.8 m A PUFP 2K BRIC
AU (S 58 R T W B 3 355 R U
EEWL AT E ) |, T BRI = B R 150 m
ZRIR N g a5 5 6 ~ B 9 FIiR

= = ANSYS

R16.0

B 6 [, =1 mARTINELE

Fig. 6 Analysis of finite element results(/, =1 m)

/

mﬂmsgm 357/, AN§Y650
e384 ste 16.

e SRV L e b s
2300 - Cpaengg,, Bas
LT P Yo 15:52:47

89 |/
" —_83%0)
356 P e
T

1 I\ PRETAB Comman d
017/ | File

11013 426.01
11014  175.52
11015 -169.31
11016 -1447.7
11017 -164.96
11018 -1413.9
11019 72.522

= e,
1101% s228

B7 1,=1.2 mARTHITEER

Fig.7 Analysis of finite element results(/, =1.2 m)

117
s T el e
5 e X
s L B eyt
LY o |
e ea

A\ PRETAB Command T——
File

8556 315.33
8557  382.83
8558 316.73
8559 —141.71
8560 -1722.8
8561 -1830.7
il sse2 -1e95.0
BGEI1995.1

— .,
B8 I,=1.5mAMRITHirss

Fig.8 Analysis of finite element results(/, =1.5 m)

-
EoEns ¥ ANSYS
e paers, R16.0
e 4524 s 55 DEC 12 2013
a5 — - pres
7 T 1473, 6:51:10
y v,
T L3 10
pose 4823 ysnes
dgh & .@
| &2 £
r'rm l\ 7
/
hasa
I\ PRETAB. Commar == 350
ass0
1738 e gy,
11 8081 628.70 - aesz
8082 628.70
138 e e0@)  219.31 e
Xy 5
AT wae zzwes

8085  495.96
8086 -1022.8

|
‘rm
leaos
g, 8AA?  453.70 - 252410 hamay,
2 411
am 6208 20007
4
72

c2os e |
2% yang
R, hs

B9 I, =1.6 m BRITHNL
Fig. 9 Analysis of finite element results(/, =1.6 m)
JETF 2R ST AT A [R) ) A 5] g B Ak B
Tl FIAE K SEAT Al B B TSR L
L1 ~ 34 KE 10 B 11 R,
F1 SR HEXS (L, =1 m)
Table 1 Bottom pole axial force design value

comparison(/, =1 m)

o MR RAT ARG ST
H/m N HOLKFR S DSAFR T RTHERR
BIHE/N BIHE/N K%
150 1066 11 618 12 787 10. 06
200 1 081 11618 12 806 10.23
250 1096 11618 12 828 10. 41
300 1112 11618 12 849 10. 60
350 1126 11 618 12 868 10. 76
400 1140 11618 12 887 10.92
450 1154 11 618 12 906 11.09

R2 JEHSATH I IEST (L, =1.2 m)
Table 2 Bottom pole axial force design value

comparison(/, =1.2 m)

— MG R AAR ST
H/mjj N BorArRh ) JisiArih ) BotiERg R
WIHE/N BItHE/N e/ %
150 1448 12 915 14 546 12.63
200 1488 12 915 14 600 13. 05
250 1528 12 915 14 654 13.46
300 1569 12 915 14 709 13.89
350 1597 12 915 14 747 14.19
400 1625 12 915 14 785 14.48
450 1651 12 915 14 825 14.79
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F3 EESLATRNEIHEXT (L, =1.5 m)
Table 3 Bottom pole axial force design value

comparison(/, =1.5 m)

— B RAT AR ST
H/mjjﬁ/N Borkrad JScATENr B R
BIHE/N BIHE/N L%
150 1935 14 870 17 068 14.78
200 1999 14 870 17 155 15.37
250 2 056 14 870 17 232 15.88
300 2 127 14 870 17 327 16. 52
350 2 166 14 870 17 380 16. 88
400 2 195 14 870 17 419 17. 14
450 2250 14 870 17 494 17.65

F4 TSI RIEX (L =1.6 m)
Table 4 Bottom pole axial force design value

comparison(, =1.6 m)

— MAEH AT AEEnE  SEAFRR
H/mjj{ﬁ/N BoLATRY  JiscAThhr BoHERER
BIHE/N BIHE/N et/ %
150 2 207 15510 18 056 16. 42
200 2282 15510 18 158 17.07
250 2353 15 510 18 254 17. 69
300 2 431 15 510 18 359 18.37
350 2472 15510 18 414 18.72
400 2 514 15510 18 471 19.09
450 2559 15510 18 532 19. 48
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Fig. 10 Variation of additional axial force with
erection reference height at different

longitudinal distances
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Fig. 11 Variation of additional axial force at

different heights with longitudinal distance
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RS RS SBIHEXF L (1, =0.8 m)

Table 5 Bottom pole axial force design value

comparison(/, =0.8 m)

gy VTR ASHA A,

/m/;{;m BRI R R A
WIHE/N WIHE/N LA/ %
150 2 042 13 347 15 683 17. 50
200 2 120 13 347 15 788 18.29
250 2 196 13 347 15 891 19. 06
300 2 255 13 347 15 971 19. 66
350 2296 13 347 16 026 20. 07
400 2 338 13 347 16 083 20. 50
450 2 383 13 347 16 143 20. 95

F6 JRHESLAFRI BT EXT (], =0.9 m)
Table 6 Bottom pole axial force design value

comparison table(/, =0.9 m)

o PR D RSN It VA B W
H/mjjﬁ/N BT sk BOHERR
BIHE/N BIHE/N  HO/%
150 1929 13 888 16 137 16.19
200 2 001 13 888 16 234 16. 90
250 2 060 13 888 16 314 17.47
300 2123 13 888 16 399 18.08
350 2161 13 888 16 450 18.45
400 2 200 13 888 16 503 18.83
450 2241 13 888 16 558 19.23

WA PRI A 45 AT & 5 ~
# 8 K 16 AT ALATAEEE S 1.2 m B, B
T o B RED TSR B A v B A AR A AR R TR
B ST AP 18 0.8 m 0.9 m 1 m BFRHAN
oy 0 LA I S 18 R o T AR b AR S R AR
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KT RESIATRIBOHEXT (L, =1.0 m)
Table 7 Bottom pole axial force design value

comparison(/, =1.0 m)

— BT AR AT
H/mjjﬁ/N BOLATRC JSTATR D) BHERER
BiHE/N WHHE/N e/ %
150 1893 14 533 16 699 14.91
200 1948 14 533 16 774 15. 42
250 2 002 14 533 16 847 15.92
300 2 060 14 533 16 925 16. 46
350 2 107 14 533 16 988 16. 89
400 2143 14 533 17 037 17.23
450 2193 14 533 17 104 17. 69

RS JRABSLAT RS BATHEX L (4, =1.2 m)
Table 8 Bottom pole axial force design value

comparison table(/, =1.2 m)

— MRS AR SATR
H/mjﬂﬁ/N BOLATR) ST BIHERR
BEHE/N BOHE/N  Hefil/ %
150 1 803 15 863 17 786 12.12
200 1829 15 863 17 849 12.52
250 1876 15 863 17 913 12.92
300 1926 15 863 17 980 13.35
350 1945 15 863 18 006 13.51
400 1970 15 863 18 039 13.72
450 1997 15 863 18 076 13.95
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Fig. 16 Variation of additional axial force at different

lateral distances with the erection reference height
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Fig. 17 Variation of additional axial force at

different heights with lateral distance
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