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Fig.1 Schematic diagram of the reinforcement scheme
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Tab.1 Material parameters of FEM

- PR &J): _— fi’aua/ﬂié

#/GPa /(kgem %) Y4

IEK W TS 9.0 2 300 0.20 0.8X107°

S0 7 5 25.5 2 400 0.20 1.0X10°
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JefR A (R 120 m DL L) 6.0 2700 0.22
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Tab.2 Summary of contact characteristics
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Lt J&/mm Jj/MPa /MPa J#/mm 7Jj/MPa /MPa
ERERE 0.29 1.08 0. 86 1.06 L72  1.12

wiEA  o.10 1.11 0.58 0.38 .34 0.72
FEAKALRRE 0. 02 0.10 0.08 0.01 0.21  0.07
FKARTE 4,59 0. 04 0.01 3.95 0.04  0.01
KERF 011 1.18 0.63 0.63 149 0.79
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Fig. 2 Joint surface gap of elevation 100, 110, 120 m
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Fig.3 Joint surface gap at the arch crown
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Study on Mechanical Properties of Joint Surface After

Masonry Arch Dam Reinforcement
XU Li-jun', DENG Yu-xuan®
(1. Hunan Polytechnic of Water Resources and Electric Power, Changsha 410131, China;
2. China Railway Siyuan Survey and Design Group Co. ,LTD. , Wuhan 441108, China)

Abstract: A large area of tensile stress in the middle and lower part of the upstream of a stone-masonry arch dam ex-
ceeds the standard and needs to be strengthened. Based on two local reinforcement schemes of a masonry dam, the con-
tact element was used to simulate the joint characteristics of the new and old dam bodies, and the stress and deformation
characteristics of the joint surface under five standard working conditions were analyzed. The results show that after rein-
forcement, the opening and loading characteristics of the joints of the two schemes are similar, and the side pier of the rib
pier scheme has asymmetrical opening and loading phenomenon. Under the condition of high water level, the reinforced
structure mainly supports the load at the upper part, and the stress at the lower part is small and may open. Under the
condition of low water level, the stress level of the joint surface is low and the reinforced structure does not bear the load.
Under the condition of temperature drop after reinforcement, the masonry dam body rotates and deforms with the upper
part of the reinforced structure as the fulecrum, and the joint surface will open in a large area under the condition of low
water level. Under the condition of temperature rise, the dam body shifts upstream when the water level is low, resulting
in a symmetrical and smooth parabolic clearance distribution on the horizontal direction.

Key words: masonry arch dam; culture thick solution; buttress scheme; interface characteristic





