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Abstract: In order to solve the corrosion problem of reinforced concrete bridge piers and columns
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in saline soil area of Western China, a new type of composite structure “steel reinforced

polyethylene plastic (SRPE) pipes casing confined concrete column” was proposed, which could
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completely isolate the pier from various corrosive ions. In order to study its axial compression
performance, 12 specimens of SRPE pipe concrete stub columns and 3 specimens of plain concrete
stub columns were tested under axial compression, and the influence of concrete strength grade,
circumferential constrained stress and expansive agent on the failure form. load-displacement
curve, ductility and initial stiffness of the specimens were analyzed. According to the calculation
method of circumferential constrained stress of SRPE pipe and the calculation formula of
compressive strength of confined concrete stub columns, the calculation method of axial
compressive bearing capacity of SRPE pipe concrete stub columns was established. The results
show that the ultimate failure mode of SRPE pipe confined concrete stub column is inclined shear
failure of core concrete, and with the increase of SRPE pipe circumferential restraint stress, the
shear deflection angle of the specimen decreases gradually; the higher the concrete strength grade
of the specimens, the greater the peak load of load-displacement curve, the steeper the descending
section, and the greater the brittleness of the specimens. SRPE pipe can significantly improve the
bearing capacity, peak deformation, initial compression stiffness and ductility of the specimens,
and with the increase of circumferential restraint stress of the SRPE pipe, the mechanical
properties of the specimens show a trend of gradual increase. With the increase of concrete
strength grade, the bearing capacity of specimens increases, but the peak deformation and
ductility decrease. The addition of expansive agent (mass fraction of 10%) only reduces the
bearing capacity of the specimen, but improves the peak deformation, initial compression stiffness
and ductility of the specimen to some extent. The calculation method of axial compressive bearing
capacity of pipe concrete short columns can provide reference for engineering practice.

Key words: steel reinforced polyethylene plastic pipe; confined concrete; stub column; axial com-

pression test; bearing capacity; ductility
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SRPE Pipe Structure
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Tab.1 Design Parameters and Mechanical Properties of Specimens

FnWaE TR Di/mm | L/mm | f,/MPa | foo/MPa| N,./kN K A/mm E;/(MN ¢« mm 1) “o Nue/kN | Nue/Nue

C30 200 600 30. 11 945.5 1. 38 1. 65 945.5 1. 000
S-1. 0-30 200 600 4.29 30. 11 1606.1 1.70 7.44 0.87 2.96 1656.1 1.031
S-1. 6-30 200 600 5.09 30. 11 1749.8 1. 85 7.74 1.02 3.10 1756.2 1. 004
S-2. 0-30 200 600 6.93 30. 11 2124.0 2.25 7.98 1.15 3.26 1962.6 0.924
S-2.5-30 200 600 7.78 30. 11 2177.3 2.30 8.76 1.19 3.45 2 048.5 0.941

C60 200 600 49.03 1539.5 2.04 1.31 1539.5 1. 000
S-1. 0-60 200 600 4.29 49.03 2 431.9 1.58 2.88 1.42 1.72 2 317.5 0.953
S-1. 6-60 200 600 5.09 49.03 2624.2 1.70 3.06 1.63 1. 89 2436.7 0.929
S-2.0-60 200 600 6.93 49.03 2693.2 1.75 3.30 1. 64 2.14 2 689.5 0. 999
S-2.5-60 200 600 7.78 49.03 3229.1 2.10 3.60 1. 86 2.29 2797.5 0. 860

C60U 200 600 48. 37 1518.8 2.10 1. 40 1518.8 1. 000
S-1. 0-60U 200 600 4.29 48. 37 2 283.9 1. 50 2.70 1.77 1.95 2295.1 1.005
S-1. 6-60U 200 600 5.09 48. 37 2412.8 1. 59 3.18 1. 80 2.08 2 413.8 1. 000
S-2.0-60U 200 600 6.93 48. 37 2570.4 1. 69 3.48 1. 82 2.27 2 665.4 1.037
S-2.5-60U 200 600 7.78 48. 37 2911.4 1.92 3. 90 1.92 2.50 2772.8 0.952
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Tab.2 Material Property of Steel Wire

ML Bz PAPERE /| BEMRARR/ | PrphaRpE/
HAALL .
mm 10° MPa MPa MPa
2.52 0. 30 2.07 598.5 701.0
3.01 0. 30 2.00 574.6 676.5

%3 HDPE i #1454
Tab.3 Material Property of HDPE

BOPERERL | SRR | iR/
] Wk " '
MPa MPa MPa
HDPE 0.53 1391 6.23 19.9
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Fig.3 Loading and Measuring Devices

S B B SO TR B B LR BB ORI IR B BE . AR
AT o ey T D A A Bl 1) 5258 5 A B R R
PRI I OC 2 L KPR Ak T 2 5P B B A% il 2 IR 4R
I, SRPE B 45 1 R T 4 X 4% 0 1R B 1 ik 21 29 J A
o A5 £ 288 1) 8 3 38 0+ 2% 37 B it 4 110 D) 2 A
TFUR AR AL TR BE A A T SR T Ji L AP BRIV 3k A B
AR Be o 24 288 o P A R A 28005 N-A i 26
ARAT -2 S A 14 Ao T o R AR e (HL A% 3
PR IR AL T T BB BE . AR Kk R — E Y
B 7R3 1 5 9K W ARAR e o ot i 3 1 IR By
Br. BRI N-A i IR KARF L H X T A
[l SRPE &4 & J1 S 9 i1 » AR 8 ) 2 it vy
WA (L iy 248 118 (L 57 B R K . 7 5P A B B il 2
AR BE AR AN B MO T R Bt B 22 . b
24 2H 25 59l MK U8 T s g 4 0 ) I 3

C60 W BE + il fF i N-A i £k il 5(b) fiw
C60R B - 1 5 C6 0 UTR Bk + il 7 i I8 2o 72 1y



% 4 Z 4T, % . SRPE £ % 25 kR g 43 4 40 B M 4L X B 17

"ok
st

(a) RMFS-1.6-30[ B3R

B (b) RAS-1.6-6001 BT A

4 SRPEEEAREBERLTEEBUAES
Fig. 4 Failure Modes of SRPE Pipe Confined Concrete Short Columns
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