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ABSTRACT

The Buildings are generally subjected to static loads over a long time in
addition to dynamic loads for short time. The dynamic loads are such as
Impacts, winds or earthquakes and other types of shocks.

This paper deals with the sensitivity of the mortar under pressure loads
for strain rate in order to impact loads. The strain rates variety
depending upon the nature of the loads, and the mechanical and
dynamical behavior of materials varies according to nature of the loads.
The test methods also differ from one study to another according to the
dynamic load such as a pendulum or hammer striking on specimen and
hydraulic devices or Hopkinson pressure bars.
The use of the Hopkinson bars gives good estimates, that shows the
approval of the proposed theoretical studies about the behavior of the
specimen and experimental conditions, especially the form of collapse
and the maximum strength of the tested material. Maximum strength is
related to the conditions of contact between the sample and the
Hopkinson bars.
The objective of this research is to determine the  Dynamic  Young's
Modulus of the cement mortar and to analyze the mechanisms of the
dynamic response of mortar when exposed to pressure loads with
different strain rates and to propose a model that describes the
mechanisms of this response and to calculate the dynamic increase
factor.

Studying of the mechanical behavior of cement mortar depends on the
strain rates, and the response of mortar vary according to the strain
rates too. This means that in the range at high strain rates the response
of mortar will be bigger than of that at low strain rates .That is clear in
the stress-strain rate curve which shows mechanical behavior of cement
mortar. This means , there are different mechanisms for each interval of
strain—rate studied. In the case of quasi-static loading, the behavior of
mortar will be calculated according to Hooke's law, and in the case of
load at high strain rates the mortar shows a different behavior.
The non-linear visco-elastic behavior for mortar can be expressed in
proposed model, which consists of a flexible spring in addition to two
Maxwell elements. Each Maxwell element consists of a spring and a
damper (piston) tied to the sequence.

The previous model can be simplified to a single Maxwell element in
addition to an equivalent spring.

The results indicated that the response of mortar vary according to strain
rate. For high strain rate the increase in stresses is higher compared
with those for low strain rate and quasistatic load.
The percentage of oo, which represents the response of mortar in the
elastic phase, is equal about 50% for low and quasistatic strain rates. It
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decreases until 25% for high strain rate 1000 s™.

Similarly the percentage of o1, which represents the response of mortar
for low strain rates, is equal about 50% at low and quasistatic strain
rates. It decreases until 25% at high strain rate =1000 s™.

The percentage of 02, which represents the response of mortar at high
strain rate, is neglected at quasistatic Load and low strain rates , but it
increases at high strain rates and reaches until 50%.

For the modified model of the behavior of cement mortar, the percentage
of oa, which is equivalent to oo and o1, is constant for the different
strain rate. There was a little difference between the general and the
modified model. So the difference between the two models are
neglected.

The dynamic increase factor is calculated, which gave similar results to
the results of reference studies.

Finally it will be recommend, that the local materials should be tested by
laboratories, which are created for studying their behavior under impact
loads.

Keywords: Mortar, Masonry, high strain-rate, Impact Load, Hopkinson
bar, Young’s Model, visco-elastic.





