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Lateral Bearing Performance and Calculation Method of Disk
Lock Steel Tubular Support Frame in Underground Engineering
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Abstract; In side-wall concrete pouring projects of underground engineering, the disk lock scaffold was
often used as a lateral support structure to bear lateral horizontal loads, which required to concerned its
lateral bearing capacity and lateral stiffness. The lateral load-bearing behavior and vertical load-bearing
behavior of disk lock scaffold were significantly different. The experimental research, finite element
analysis and theoretical analysis on the lateral bearing performance and calculation method of disk lock
steel tubular support frame were conducted . The full-scale bearing capacity tests of the disk lock steel
tubular support frame under lateral load showed that the support frame exhibited the deformation
characteristics of large lateral displacement in the middle and small lateral displacement in the upper and
lower parts. The failure modes included the bending and shearing failure of the lower standards, the
compression and buckling failure of the diagonal braces, and the failure of the tie components. The linear
beam elements were adopted to simulate the steel tube components, and the spring elements were used to
simulate the semi-rigid characteristics of the disk lock joints. The established finite element model could
accurately simulate the lateral bearing performance of disk lock steel tubular support frame. Through the
simply supported beam model with spring supports, the maximum lateral displacement of the disk lock
steel tubular support frame under lateral load could be calculated. According to its stiffness
characteristics, the lower ground anchor beam was simplified as a hinged support, while the upper wall
tie was simplified as a spring support, so as to establish a simply supported beam model with a spring

support, which was used to calculate the maximum lateral displacement of the disk lock steel tubular
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support frame under lateral load.
Keywords: underground engineering; steel
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Fig.1 Steel tubular support frame structure bearing

lateral load

PRA I 9 32 2 5C T A 86 1w i 804 T T4
AREERE , AL 45 1 PR RE R AR M RE SO R RS
SCHR[ 5-6 | WP 1 #4021 s 5% sh ke 1, BF o 45 2R
F MY, BN SO AR RIE S, A BRI 30~
40(kN - m)/rad, SCHK[ 7-9 ] & X Fn4 =X 409 45 i 7
ZRAE s Il far 24 R R EMERE T T 2 RO
WFE IR 2 R R W, 57 A2 F il A0 Wy 2
HFERIAE SCHER[ 10-11 RAA RO B, 41
Hh T T A T 2R A 5k 1) ey O R ARBR R B0
AITF T ¥ (B AR 1) far 2804 T, I T 28 S A
RS BT AR BT 18R A% 3 0 1) o7 28 1Y B 2 A
A= 000 i) 31 7 A 3 A it ARHE AT SR X S R
TR ) R B e W E AR 2 A Sy
A,

TEFIRE ST AR SCOF R T f4n U g S 4
M AR PR R S TR g, AT 0 vl ey A
T AN AR S SRR RE R RS, 52 LA
OB SR ) R M e A BRI T, I Hh
I SCHE AR 1) LA T 5 5 k. WIS R T
BN A SRR ) SCPE S5 R 4 it et
A
1 REHR

tubular

support frame; testing; finite element

L1 Rt
R A = A S AR A ) ) fr B AE R
W BR AR AR T, 76 5250 2= 35 B e ROl A, I 5470 [a)
I, s 2 frR . SCEEARUTINER Ty ) A EE
FMEAAKFET7 % E 6 B, BEFF AR 1m, 37
FFON BEFELA M 0. 6m, SEAF N H AR 48mm WA, 41
ik Q355B H4; #FF 4 H AR 48mm B, M TN
Q235B 4, LR T EBMIL i 6 18 M ZERR ], -
TMEZ 3 18 EAE 48mm G H AN S ERS AT
FERR, SRS th S5 G RHEAT IR, AHER S
F0 AN I 2 0 A | R i 0 1) SR T B
ForHeAE
60060060060060060050f

600+ N N

.

1=

e = =
§

/%4[,\’
H §% '
BNBZ%27mli

L i - - T =

,,=,
,/;.
#

4000

3601 0001 0001 0001 000

a WA 5 R b RIS

B2 #INNXWEZEREME RS ERINE
Fig.2 Full-scale test of lateral bearing capacity of

disk lock steel tubular support frame
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Fig.3 Layout plan of displacement meters
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Fig.4 Overall deformation mode of disk lock steel

tubular support frame under lateral load
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Fig.5 Local failure modes of disk lock steel tubular

support frame under lateral load
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Fig. 6 Load-displacement curves
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Fig.7 Finite element model of disk lock steel

tubular support frame
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Fig.8 Calculation results of finite element analysis
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Fig.9 Comparison of lateral displacement between

test and finite element analysis results
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between theoretical calculation and finite element analysis
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