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In this study, the pull out resistance characteristics of an anchor bar to support a spillway installed in a slope are
investigated by field tests. The injection materials were a cement mortar and cement milk. Unconfined compres-
sion strengths of those materials under several conditions were measured. As the result of compression test, the
unconfined compression strengths of the cement mortar and the cement milk have positive proportional relation-
ship with the water-cement ratio. They also have negative proportional relationship with increasing the curing time.
In the same condition of water-cement ratio and curing time, the unconfined compression strength of cement milk
is larger than that of cement mortar. In order to reduce the eccentricity in anchor bar during pull-out test in the
field, the installation apparatus was improved by inserting a nut type of steel fixing coupling into the anchor bar. As
the result of the pull-out test, the strength modification of cement milk was increased steeply at the early curing
time. However, that of cement mortar was increased gradually with passing the curing time. Therefore, the cement

milk has to use as the injection material for a prompt construction of anchor bar because the strength modification
of cement milk is occurred at the early curing time.
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Fig. 1. Over view of spillway after construction work.
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Table 1. Mixing condition of injecting materials.

cement : water-cement ratio curing time
content

sand (%) (day)

1:1 40 3,5,7

cement mortar 1:2 45 3,5, 17
1:2 50 3,5,7

40 3,5 7

cement milk 45 3,5, 7

50 3,5 7
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Fig. 2. Uniaxial compressive strengths dependent on water-cement ratio.
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Fig. 3. Uniaxial compressive strengths dependent on curing time.
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Fig. 4. Comparison of uniaxial compressive strengths between
cement mortar and cement milk.
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Fig. 5. Installation of the anchor bar using a coupling for
fixing steel bar.

Fig. 6. Pull out test of the anchor bar.
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Table 2. Condition of pull out test to the anchor bar.

content cement : water-cement  curing time
sand ratio (%) (day)
cement mortar 1:2 45 3,5, 7
t milk 45 3,57
cement mi 50 I
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Fig. 8. Comparison of pull out strengths between cement
mortar and cement milk.
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Fig. 7. Pull out strengths of anchor bars dependent on curing time.
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