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Axial Compression Test on Reinforcement of the Pouring Hole on Steel
Tube Confined Concrete

QU Guanglong, LI Xuebin, JI Mingnan, XUE Junlong, HOU Jian
School of Mechanics and Civil Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China

Absiracl Because the Steel Tube Confined Concrete (STCC) supports are built by pouring with concrete in the roadway, and the pouring
hole is required on the steel tube of the STCC supports as openings, and should be reinforced. Combining the local opening reinforcement
methods with the field production experience, three reinforcement measures are proposed as the pouring short tube, the sealing plug, and
the strengthening plate, together with their parameters. By the area replacement method, the three reinforcement measures are shown to
meet the grouting requirements in the roadway, as well as to ensure the reinforcement effect. By the axial compression test of STCC short
columns and the pouring hole on STCC short columns, the reinforcing effect of the designed reinforced measures and some reinforcement
parameters on the mechanical properties of the short column of grouting holes are analyzed. It is shown that the deformation and the load
on the grouting hole short column are close to those of STCC short columns by the axial compression test, with the thickness increase of
the sealing plug and the strengthening plate, the tested ultimate load on the grouting hole short column is slightly increased, which meet
the requirements of the short column reinforcement. From the considerations of the constant strength requirements and the production cost
of STCC supports, the thickness of the sealing plug and the strengthening plate are determined as 25mm and 8mm.

Keywords STCC supports; grouting holes short column; opening reinforcement; axial compression test
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Fig. 1 STCC support poured with concrete
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Fig. 2 Reinforcement measures and parameters of
grouting hole short column (unit: mm)
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Fig. 3 Area replacement method of calculating grouting

opening reinforcement

o A K T
@ I F75E Y R R X TEE

B=2d (1)
Ko, d 2 HALEHA ,mm,
Q) B2 45 HMAHS 43I 1 5 TP i vy
h=\/ds.. (2)
K ,8, A FE iR AT BRE . mm
BT AR SERE N 100mm, TR BLE R R
100mm , ¥ K T#b SBAT 2838 B, 256 55 10 R X s 0
A AT AR AR
O F4 E PIIT AL B0 55 (04 Jm i R
F=dS, (3)
Ao F S A TR I FL T 0S5 00 408 AR, mm?5d S JFFLE
& ,mm; S, AT E R B mm,

) Jin s i 4 5 1T

F=(D-d)b; (4)
2, D Ay ISR AR b SR R mm sb; S S AR A R R B
mm
() ¥ 3K Sl 5 ) e, i AR
F=2h(t~t;) (5)

e NHEEREE mm, < S 1, N REE R mm, 1=pd/
QloP+p ) sp N WA N JE 5 &, Nimm?; [o] 8 R4S 15 7110 R
71, Nimm?; @ JpfR 58 5 40, =09,

@) M &b s AR

Fy=nK¥2 (6)
o, n O SR R A R B B 1R A IR B R B R
Fie A TR PR THE  — etk K=5,, L HL,

P SRR R IR A R A T X O ToAE KA, 5 AR
BB [ 856 1 T A RS e 0 2 8L, 7T ,d=114mm 8, =
8mm S,=8mm 4,=8mm n=2, 7 A 3 (3)~zL (6) "] 1% , if 5 2L
Fhi TR A

A=F—(F\+FF;) =97 5mn?’
SR iR R I 9 A 0 AR A RE o8 4 Tl A

25 .



] jemik

4@7

3 it XX (Papers)

# L 5R 2013,31(28/29)

ﬂa&
S|

TRBE T2 A bk 5 0K, s Bt — P b o i T2 A IR Sk L
SCORHETE R SR R TR AR AL, A5G T AR
S FLIE BHE IR EE 130 JF o — b skt AL

2 FRILEHMERR
21 R EHIE

SR BT MBI 5T AN TR BRE b AT O TR Tk R
TR R B R K AR B R 3515 B A TORR SRR
FH, 96 ELAR A 194mmx10mm (1) 20 5 $AEL JC 888 & | AN+
J R AR et A A TR B SR L R AN 1 4 B

(a) EZWE
(@) Empty steel tube
B4 FRILEsEle
Fig. 4 Grouting hole short column specimen
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Fig. 5 Test project schemes of axial compression test (unit: mm)
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Fig 6 Axia compression test on CST194 specimen
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Fig. 7 Axial compression test on CSTF35 specimen
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Table 2 Tests of the short columns under axial compression
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Fig. 8 Load-deformation curve of the pouring hole on STCC short cdumns
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