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Abstract

ABSTRACT

The 15" of May city is a distinctive suburban area at the
southeastern Greater Cairo established in 1978. The Egyptian New Urban
Communities Authority (NUCA) has been targeting to solve the Cairo's
insufficient accommodation problem by expanding the surrounding
residential areas connected to Cairo.

The study area represents the southern part of the proposed eastern
extensional area of the 15" of May city. It is roughly centered at latitude
29° 49" 1.75" N and longitude 31° 24' 40.20" E, covering an area of some
7.7 km2. 1t has an uneven topography, comprising several terraces
reaching about 350.0 m above the sea level. Existing relative elevation
differences within the area are ranged between 10 and 50 m. The area also

has many limestone quarries.

The aim of the present work is to study the geotechnical properties
of the Eocene limestone and emphasis the possibilities of these carbonate
rocks for their economic utilization as building material and for chemical

industry.

The area's bedrock geology is made up, from the top (recent) to
bottom (old) of the followings; (1) the surficial Late Quaternary Wadi
deposits, (2) the Upper Eocene Qurn Formation, (3) the Middle Eocene

Observatory Formation.

A joint of 6 multi-spacing electromagnetic—terrain conductivity
meter surveying profiles, 6 very low frequency electromagnetic surveying

profiles, and 7 DC—resistivity horizontal profiling surveys were conducted

-11I-



Abstract

in the study area. The main objective of these surveys was to highlight the
applicability, efficiency and reliability of utilizing such non-invasive
surface techniques in a field like geologic mapping, and hence to image
both the vertical and lateral electrical resistivity structures of the

subsurface bedrock.

Field sampling has been carried out to study the physical and
mechanical properties of the foundation bedrocks include the natural
moisture content, bulk density, specific gravity and effective porosity,
while their mechanical properties include the uniaxial compressive
strength. The samples also have been analyzed to measure the
compressional wave velocity (Vp) and shear wave velocity (Vs) using
commercially available OYO - Sonic Viewer 170 (Model — 5228) and
further leads to the calculations of the dynamic elastic properties of the

different samples.

Complete chemical analysis was carried out for 238 borehole
samples of limestone from 34 boreholes for the determination of L.O.I,
Si02, AlI203, Fe203, Ca0, MgO, K20, Na20, TiO2, Mn203, P205 and
CI'. The results of the chemical analysis (oxides and elements) were
plotted and mapped every six meters for the 34 drilled boreholes to study

the chemical characteristics of limestone of the area under investigation.
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