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Abstract ; The paper is proposed to study the differences of multiple relevant codes for comparative
analysis of safety,the influence of different structural factors on the mechanical properties of the
fastener-type steel pipe support system under multiple codes, and to draw some conclusions and
suggestions that are beneficial to engineering practice. By changing the height of the sweeping
pole,the step distance, the vertical and horizontal pole spacing, the height of the free end, the
aspect ratio and the related structural factors of the scissor support layout of the support system, a
number of different finite element models for numerical simulation were established based on
ANSYS by comparing the differences of several relevant specifications and the calculation
indicators and studied the influence of the relevant structural factors of the support system on the
safety. The result showed that different structural factors have obvious effects on the stable bearing
capacity and displacement of the fastener-type steel pipe support system,and the calculation results
of the same support system under different specifications are significantly different. It can be
concluded that in engineering practice ,the height of the sweeping pole is less than 0. 4 m,the step
distance is less than 1. 8 m,the vertical and horizontal pole spacing is less than 1.5 m,the height
of the free end is less than 0.8 m, the aspect ratio is not more than 2, or the enhanced scissor
bracing can effectively improve. Support system security. JGJ162 and JGJ130 should be preferred
for the design of support system load, combination selection and stability check calculation of
uprights. The sweeping rod, step distance, free end and scissor support are preferably set up with
reference to the JGJ130. For high formwork over 8 meters, it tends to be safer and more reliable
when in accordance with the requirements of the GB51210.

Key words ; support system; structural factors; safety; bearing capacity
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Table 1 The stability verification of poles under different specifications
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Fig.1 The schematic diagram of Combinl4 unit
2.2 HAMASEMIEXREAZAMEKX
L B 3200
7 MR R 2 0 O 100 mm,
200 mm,400 mm,600 mm (£ 53 B A 7 |



306 WHERKESMARBFR)

540 %

W 2 fros o HAR e MR s M KA A% 72
sk 2 Fios

0000 2000 4000(m)
—
1000 3.000

2 FAHBFF R 400 mm A5 BROCHL
Fig.2 The finite element simulation of sweeping
bar with 400 mm height
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Table 2 The bearing capacity and maximum
displacement of the support system with

different height of the sweeping bar

o) R FRETREL SN R
B/mm F1/kN mm
1 100 32.16 1.54
2 200 31.23 1. 65
3 400 28.24 1.86
4 600 24. 86 2.03

W REHE 1.2 m W 1.2 m, 2B 0E 1.5 m, B e ok v B
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FH 2% ] 0, BE 4 T = AE 100 ~
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Fig. 3 The finite element simulation with step
height of 2.2 m
R3S FORET ) B R A B
o BEAE AT L

Table 3 The bearing capacity and maximum

displacement of support system with different

step height

o R FasE TR S PN X%
/m J1/kN mm
1 1.0 77.75 1. 40
2 1.5 63. 14 1.65
3 1.8 51.47 1.90
4 2.2 36. 56 2.67

FRAfE BB A FL 20 A7 P DA M 25 B o
X SRR R 5% ) BRI < B A S AR
B IEAE 1.1 ~ 2.2 m I, SCHk &
(RS RS AR AR 1 3 5 5 M A A E) 1.8 m
IF, B A5 BEIG AN, SCHEAR R 1R AR 2 0555
iK% 40. 80% ; FEARIRIf 2% T, SCHER R 1 I
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Fig.4 The finite element simulation with step

height of 2. 1 m
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Table 4 The bearing capacity and maximum
displacement of the support system changing
with the distance between vertical

and horizontal poles

L [ N A T 7K STUNIVE: %
F5 )

FFIE L/ m J1/kN mm
1 0.6 90. 70 1.25
2 1.2 63. 14 1. 65
3 1.5 40. 94 2.38
4 1.8 34.98 3.11
5 2.1 30. 87 5.66
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Fig. 5 The stability bearing capacity curve

changing with pole spacing
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Fig. 6 The frame displacement curve
changing with pole spacing

H1 ANSYS A FRICHAY I B 45 4 vl A1,
SEAT TR AR A X S PR 2R IO RR E 1R /R A
RO ARR BN, EE R LT
JUANIT I : SEAT TR EE AN 0.6 ~ 1. 5m 2RI,
SCHEAR 2 RS E MR 3O TR B 17 % 7
A YSTAFIRIEEIA S 1.5 m DL BB SOk R
RS E PR BT R REAE 15% 74 ; SEAT A BE
7E0.6 ~2. 1 m N ARBTHHERI, SCHEA R L
P AR A WG R I BEIA 2 1. 5 m i, Rz
RN EE S 30. 61% |, [HIEEIA ) 1.8 m 1,
SRR HE IR 75 5 82% 5 INEE A1 Lok
A B SO S AT AL, SRR IR R AL
PRI T A0 5 2 v A — 20 v ] A T
LSRRI AR 1R LA K TG B ) $5E 28 B AT



308 WHERKESMARBFR)

540 %

PR 1 SR B D 3 R Ak R AT 4
Wb S5 KA RS AR A A /N B AR MR
2.5 BHHESEMNIZEERAFEAMEX
(R EA= A
éz‘%ﬂ@jT I] [ i v 2 ) B0 53 B A

B H e 458 0.2 m0.5m 0.8 m,
I.1m mﬁem;-:mu@ Fiis o BT ER
1o B SRR R R R R AL 5 )
s pm,

7 AR 11 m A BRITRLE

Fig.7 The finite element simulation with

free end height of 1. 1 m
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Table 5 The bearing capacity and maximum
displacement of the support system

changingwith the height of the free end

o A o T 7K #, RN/
F5
FE/m J1/kN mm
1 0.2 61.39 1. 65
2 0.5 57. 87 2.53
3 0.8 50. 56 3.01
4 1.1 36. 05 5.71
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Fig.8 The finite element simulation of four

horizontal bracing
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Table 6 The bearing capacity and maximum displacement of support system changing with horizontal bracing

T8y J1 4% A — A R =
WE O FE RS /RN R /mm REABRS/KN R AiB/mm BaE R /KN RS/ mm
—if 54.54 1.93 51.59 2. 64 45.71 2.49
[ 56.29 1.62 55.58 2.27 52.66 2.16
=i 58.63 1.47 59. 87 1.89 57.47 1.73
Pu i 63. 00 1.27 63. 46 1.59 68. 62 1.40
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Fig.9 The finite element simulation of vertical

bracing around
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Table 7 Changes of stability bearing capacity and maximum displacement of support system changing with
vertical bracing setting

U [ 5 ) 5 R — PR PR =
BEE O R RE J1/kN fif%/mm  FAERFES/KN  fik/mm FAERESI/KN i #%/mm
| 37.35 2.92 53.59 2.22 54.85 2.23
— )15 g 43.93 2.41 58. 67 1.85 62.33 1.80
Y J3§] et iy 54.55 2.16 68.01 1.51 66. 36 1.57

RS BAGRA Hr | BT )43, B4
SRR BRBTAL RS AL E RE ) M5, 59 )
(S5 2 M BE RS SCHEAR R R B WA
—E MY TTRR, 4 99 JJHE AT BB s, SR
R AR MR RN T R A2 A 1l
SR, 0 R 5 ] B ) P SRR R B
MR . SR R ALY o B AN B

PR R 0 AT T

— PRSI R BN SO R R IR R A
AU ) R HE 5 i A 28 ] 5 B Ay o A
BRI I 1 B SO A2 s = B s
P S A A B A il A I, G rp O e ) B ) 4
fif 1 DA (AL I A2 T 5 DU i A A P A B A
PRSP M AZTE | B AAT 1 rp Rl it A2 ™
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Fig. 10 The the stable bearing capacity curves of
the support system changing with the layout of the

vertical scissors
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Fig. 11 The maximum displacement curves of

supporting system changing with the arrangement
of vertical bracing.
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13 14 Pron . A TR] e 98 bE SR R Y
ANSYS A BROCHE T o Mr 45 2Rk, SCHE AR
Z 119 18 8 L S TR AR A R E TR 2T A
FRRA R A AL AT — 2 S WA Y, AR B
N SR R MR SE AR 1,15 LRI B

1o B LN B MR 7 B/ INFE 11.50%
KA, e K AR AE27.41% ~ 65% ;
W TE HAE 1. 15 ~ 2,02 B B TE HL B
FEME AR 1IN 15% 2247, e KA % 78
fLEAE 21.50% ~33.81% ; [ LK &
() 75 T LU R, SCHEAR R Y B R A RS 72 Ak
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12 HTEH 0. 51 STHAA R AT FRTTHU A

Fig. 12 The finite element simulation of support

system with aspect ratio of 0. 51

R8RS L AR O
Table 8 The aspect ratio of the template support

system model

- ii?%’ﬁs,% SRR ——
= )%/ mm i &/ mm
AL — 9.7 4.8 2.02
G 9.7 6.0 1.61
R = 9.7 8.4 1.15
LAY 9.7 12.0 0.81
LAY 9.7 15.6 0. 62
FIRIFS 9.7 19.2 0.51

T SRR ESL 9.7 m, FHHATIEHL 0. 2 m, [ i3
0.5 m, A 1.2 m, BFE 1.5 m, 4k 6 25, U JEEs .
T A BT TP
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Fig. 13 The stable bearing curve changing

with the layout of horizontal scissor brace
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