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Experimental study on durability of impervious grouting material in Longmen Grottoes under dry-wet cycles
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Abstract: In order to evaluate the durability of grouting materials in Longmen Grottoes under wet and dry cycles the two groups of
optimized metakaolin formula were selected with MK001 and MKO002 as the research object the superfine formulation of CXSN as a
comparison and selecting the volume quality and strength as the evaluation index of durability of materials.The results showed that 1 after
the dry-wet cycles the volume of three groups formulations growth the largest growth rate of MKO002 is 7.543% the quality of the sample
has a certain loss 2 the strength of three formulations has a certain growth in the early the formulations of MK0Oland CXSN mainly
growth in the first cycles then the growth duration of MKO002 up to twelfth times.The strength of the samples appeared serious losses in the
late period but the MKO002 strength is greater than the original strength and velocity and strength similar to that of mutual correction

3 the compact of MK001 and MK002 decreased obviously and the crack of CXSN growth significantly in the SEM 4 the soluble salt
content of MKO001 and MK002 formulations is far less than the CXSN formula and the content of Cl- was low as the favorable solid ion
the small change of ion the stability of hydration products was maintained as the higher of thethree formulations 5 the physical damage
is mainly to the sample and the chemical effect is relatively weak which the chemical composition have small changes 6 MKO002
formulation has good durability under dry-wet cycles.
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3 %
MgO ALO, Sio, P,O; SO, Ca0 TiO, Cr,0;, MnO  FeO; K, 0+NaO
MKOO1 6326 22144 40523  0.108 0938 27201 0598  0.010  0.045 = 1.565 0.422
6.251 22344 40571  0.085 1257 26302  0.633 0014 0046 1555 0.312
MK002 6239 22012  43.041  0.106 0812 24696  0.625 0015 0043  1.594 0.699
6.134 22447 42884 0096 0823 24867  0.618 0010  0.049  1.536 0.431
CXSN 6.615 5.984 30.888  0.147 2375 50535 0292  0.028  0.140 2424 0.631
6.598 5.534 30819 0.133 2380  51.305 0284 0014  0.150 2356 0.216
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