Republic of Iraq o \\,
Ministry of Higher > B

Education and Scientific Research
University of Technology

Building and Construction Engineering Department ﬁ |

Investigating The Compatibility
Between Repair Materials and
Damaged Substrate Concrete

A Thesis Submitted to the
Building and Construction Engineering Department
University of Technology
In Partial Fulfillment of the Requirements
for the Degree of Master of Science in
Building Materials Engineering

By
Tahseen Diwan Saadoon

(B.Sc. Building and Construction Engineering 2009)

Supervised By
Assist. Prof. Dr. Kais J.Frieh  Dr. Maan S. Hassan

January 2012 Safar 1433

04-M-12




Abstract

A wide variety of repair materials are available for use with repairs on concrete. The

materials possess a broad range of physical and mechanical properties. Previo]£

investigations on the durability of repairs indicate that among the principal reasons f

premature failures of concrete repairs is the improper selection of repair materials, basq

on repair materials properties without investigating the compatibility between the repjr
material and the substrate concrete. Composite section of repair materials and substr

concrete are considered to be compatible only in case of withstanding all stresses inducg

by applied load under different environments over a designed period of tim

In this study, the compatibility of five different types of repair material (convention
mortar, polymer-modified mortar, silica fume mortar, and two commercial mort
(EUCOGROUT and HSXtra mortar)) with two types of substrate concrete (C,5s and Cxy)

investigated in three stages. First, individual properties such as flow, compressive strengt]

flexural strength, bond strength, drying shrinkage, porosity, and chloride ingress of tf

repair materials are measured. Second, the compatibility is evaluated, using a flexure teg

on a composite beam under third point loading. Third, the correlations between tl
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individual properties of repair materials and the performance of the composite beam und

-

flexural loading are explored to predict the durability of the repaired concrete. Totg
number of (337) specimens are cast, cured, and evaluated, using standard test proceduref

Results show that these mechanical and physical properties of repair material are
Fnificantly varied from each other. Low water cement ratio causes decrease to drying
rinkage and reduces the risk of cracking. Through the regression analysis on the
kperimental data collected, power relation with coefficient of determination (R?) of 0.766
obtained between compressive and flexural strength.

Compatibility stage results indicate that the shape of the edge of the area being
dpaired has a significant effect on flexural strength and the failure mode observed in the
pmposite prisms. It is also observed that no significant correlation of individual repair
flaterials exists with the compatibility. However, bond strength and drying shrinkage have
e highest correlation coefficient (Average R?*=0.8193 and 0.8168 respectively), while
prosity and chloride ingress have lowest correlation coefficient (Average R?=0.3797 and
2470 respectively) with the composite beam.
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