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Study on mechanical characteristics of reinforced
concrete arc shaft wall in frozen shaft

RONG Chuan-xin'?, CHENG Hua'

(1. Department of Civil Engineering, Anhui University of Science and Technology, Huainan 232001, China;
2. Key Laboratory of Mechanical Behavior and Design of Materials, CAS, University of Science and Technology of China, Hefei 230026, China)

Abstract: For the high strength reinforced concrete arc shaft wall, its mechanical characteristics including the radial displacement,
the concrete stress, the reinforcing steel bar stress, the load carrying capacity and the position of crushing zone are analyzed by
experiment and finite element calculation under uniform load. The results show that the radial displacement of the arc component is
very small. The load under which the reinforcing steel bar is beginning to yield is 60 % of its load carrying capacity. The larger the
ultimate uniaxial compressive strength of concrete, the higher is the carrying capacity of the high strength reinforced concrete arc
shaft wall. As the strength grade of concrete increases 10 MPa, its carrying capacity raises 1.26 MPa. The crushing zones are both end
of the arc component. So we design the arc shaft wall, both end of the arc component must be strengthened with the steel fiber
concrete for enhancing the load carrying capacity of the shaft wall.
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Fig.1 The whole structure sketch map of high strength
reinforced concrete arc shaft wall
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Table 1 Physical parameters of calculation model
S LI 5 I OALH YY) R
- . PR R o IR IR R : YU R AL _
E/MPa /MPa /MPa ZAEETR T B, HEEAER B,
1 35300 0.23 5428 6.38 0.45 0.9
2 38600 0.23 5945 6.54 0.45 0.9
3 42410 0.23 65.28 7.18 0.45 0.9
TRt 4 40 600 0.23 71.82 7.90 0.45 0.9
5 44 400 0.23 77.98 8.43 0.45 0.9
6 44 800 0.23 81.24 8.58 0.45 0.9
7 48 820 0.23 85.62 9.42 0.45 0.9
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Fig.4 Stress-strain curves of concretes under uniaxial
compression

4 SRS

FIFH ANSYS H BRI g™, i 7 FhAS
TR UE T ADRL i e 57 Ve e LT AR 34T T S A
L, RN 0.873 %, JRELIEH Solid6s H#.
JG, ML Link8 #.ot, LRI 2 006 NG,
b Solid65 #t 1 856 4>, Link8 #.75 150 4 (K]
2(b)) o T ATFRIUWE 5 FroR. IRTEAFSEE AL
HEATPIIR, AT RAPTR RN 81.28 MPa (R
BRI S 6), FERN 0.873 %.

B 5 WREFErER

Fig.5 Illustration of boundary conditions
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Fig.8 Relations between pressure load P and stress o, at
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Fig.9 Relations between pressure load P and radial
displace ment u, at point 4 of component
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