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Fig. 1 Procedure of mining and backfill (B—Stope width; L
—Stope length; H—Layer height): (a) First stope of 1st layer;
(b) Second stope of 1st layer; (c) First stope of 2nd layer; (d)
Second stope of 2nd layer
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Fig. 3 Schematic diagram of arching effects in narrowly

exposed fill face
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Table 1 Calculated results of required backfill UCS

No. Item Unit Code Results
1 Self-weight pressure MPa O 0.4
2 Vertical pressure MPa oy 0.055
3 Horizontal pressure(x) MPa ogy(o,) 0.289

4 Horizontal pressure(y) MPa oy(o,)  0.055
5 The UCS for rock supporting MPa U, 0.981
6  The UCS for self-standing ~ MPa U, 0.175

The UCS for equipment
] MPa Oy 0.999
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Fig. 7 Experiment of backfill strength: (a) Slump test and
blocks preparation; (b) UCS test
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Arching effect of long-narrow cemented paste
backfill body and its effect on target strength

WU Ai-xiang', SHEN Hui-ming', JJANG Li-chun?, JIAO Hua-zhe®’, WANG Yi-ming'

(1. State Key Laboratory of China for High-Efficient Ming and Safety of Metal Mines, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China;
2. School of Civil and Transportation, South China University of Technology, Guangzhou, 510641, China;
3. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The vertical stress transformation by arching effect was calculated by Belem model, the vertical stress
reduction ratio was compared before and after the introduction of arch, which from the analysis of three kinds of forces
(surrounding rock supporting, self-standing with one face exposed, equipment supporting). The results show that, the
self-weight pressure of long-narrow backfill body in Chambishi Copper Mine is 0.4 MPa, after the arching effect
transporting, the remained vertical pressure is 0.055 MPa, which means almost 86.25% self-weight press is diverted to
the horizontal pressure. The maximum principal stress is 0.289 MPa with the direction of horizontal along the width of
backfill body. The required UCS the surrounding rock and equipment supporting is 1 MPa, for self-standing with one face
exposed is 0.2 MPa. The target strength design of long-narrow backfill body should consider the arching effect on
transformation of the vertical stress, so as to reduce the related technical and economic index.

Key words: cemented paste backfill; arching effects; long narrow shape; backfill body strength; stress transformation
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