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The aim of this study is to assess the effect of pull-out rate on the shear
resistance of cement plug in rocks. The rock specimens for pull-out testing in this study
are prepared from Phra Wihan sandstone to have nominal dimensions of 110x110x200
mm>. A 25-mm diameter of pre-drilling hole along the centerline of rock specimens
are prepared for installing a 12-mm diameter rebar bolt. The grouting material is
prepared from commercial grade Portland cement mixed (Type 1) with water-cement
and sand-cement ratio of 1:0.45 and 1:1. The rebar bolt and grouting material are
installed in the grouting hole with an embedment length of 100 mm then left to cure
for 7, 14, 21, and 28 days in water before testing. The rock bolt pull-out test apparatus
is equipped with a rebar bolt to apply different pull-out rates from 0.0001 0.001 0.01
to 0.1 mm/sec. Uniaxial compressive strengths of grouting materials are examined for
each curing period. Test results indicate that pull-out strength is higher with longer
curing time. The high pull-out rate leads to higher pull-out strength than the low rate
while displacement at low rate is more than a high rate. The failure patterns can be
divided into two groups: rock bolt-grout zone and grout-rock - zone. Uniaxial
compressive strength of grout rapidly increases to 80% during first week. Mathematical
relation between the maximum pull-out strength and curing time is formulated to

predict shear resistance of cement plug in rocks.
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