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1. Introduction

Many engineering decisions must be made on the basis of non-destructive evaluations (NDE). In addition,
these assessments should be based on an acceptable engineering criterion. Although, the use of any inspection
system is costly, but one of the obvious benefits of employing accurate non-destructive tests, is identification
of deficiencies which leaving unidentified in the environment will cause events and as a result, a lot of financial
and life losses. The geophysical method called Ground-penetrating radar (GPR) is a new, useful and very
powerful method for non-destructive testing of retaining walls, buildings, bridges, tunnels, pavements, roads,
railways, pipelines, tunnel lines, highways, substructures, sewage pipes, various types of other installation
pipes and man-made artifacts such as concrete, asphalt, rebar, bricks and so on (Ahmadi et al., 2014; Annan et
al., 2002).

This method produces very high-resolution subsurface images via sending high-frequency electromagnetic
waves (usually in the range of 1 MHz to more than 1 GHz) into the earth and recording reflected waves
transmitted through low-loss dielectric media (Annan, 2001).

2. Methodology

In order to prepare the reconstruction and repairs plan in the Imam Mosque of Isfahan, as one of the most

important and oldest religious-historical institutions of Iran, GPR method was known as the most appropriate
NDE method. Therefore in the present research, the GPR method has been used to locate, determine the lateral
and deep extension of probable banded basements of the walls and pillars as well as detect their weaknesses
in the main porch (southern Iyvan) and three other porches (eastern, western and northern Iyvans) of Imam
mosque building for designing reinforcement of its basement structure planned by Cultural Heritage
Organization.
To achieve the goal, by means of a MALA 250 MHz shielded GPR system (www.malags.com) a number of 16, 7,
4 and 11 profiles were surveyed in the southern, eastern, western and northern Iyvans, respectively. In general,
a number of 38 profiles with the minimum and maximum length of 6 and 73.5 meter respectively, were
designed and scanned along the with orthogonal grids. In order to processing and interpretation of the
acquisitioned data, Ground Vision and Radexplorer softwares were employed.
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3. Results and discussion

In the interpretation of the sections corresponding to the surveyed transects in the porches of the Mosque,
important factors (if exist) include in turn, the position of the banded basements in the section, the position of
the fractured parts and joints, position of pores and sinkholes and position of probable subsidences.
Interpretation of the radargrams showed that the main porch has hosted alarge number of banded basements
with less than 1 m width embedded in 0.5 m depth, whereas the basement of eastern walls of the main porch
are wide with 5.5 m width starting from 30 cm to 1.2 m depth. Several subsidences with less than 20 cm were
observed in the eastern and western Iyvans.

4. Conclusions

According to the interpretation of the traversed transects, it can be deduced that the observed basements
in the southern Iyvan have mainly regularity and specific banded structure, while such arrangement is not
observed in the other Iyvans. Several lateral heterogeneities are observed in the soil-basement of the central
courtyard, the eastern, western and northern Iyvans which is mainly due to changes in moisture content,
changes in soil grading degree, clay amount of soil-basement and also the lack of proper infrastructure and the
use of traditional and locally revetment in these parts. The results of this research are used to prepare the plan
of reconstruction, repair and maintenance of this valuable cultural, historical and ancient monument by the
Cultural Heritage Organization as the relevant custodian.

5. References

Ahmadi R, Fathianpour N, Norouzi, GH, “Detecting physical and geometrical parameters of some common
geotechnical targets through their effects on GPR responses”, Arabian Journal of Geosciences, DOI
10.1007/s12517-014-1517-5, 2014.

Annan AP, “Ground-penetrating radar workshop notes”, Sensors and Software Inc. Mississauga, ON, Canada,
2001, 192 pages.

Annan AP, Cosway SW, De Souza T, “Applications of GPR to Map Concrete to delineate embedded structural
elements & defects”, Ninth International Conference on Ground Penetrating Radar, Koppenjan, S.K,, Lee, H.
(eds.), Proceeding of SPIE, 2002, 4758, 359-364.

www.malags.com





