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m= measured. Errors are reported as 26 (95% confidence limit).

RO(Sr) is the initial ratio of ¥Sr/*Sr for each sample, calculated using *’Rb/*Sr and (*’Sr/*Sr)m and an age of 205 (age based on zircon).
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m= measured. Errors are reported as 26 (95% confidence limit).

RO(Nd) is the initial ratio of '*Nd/'**Nd for each sample, calculated using '*’Sm/"**Nd and (**Nd/"*Nd)m and an age of 205 (age based on zircon).

eNdI= initial eNd value.
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Abstract

Ground water, cavities, and isolate buried structures embedded at shallow depths are well detectable by resistivity and GPR methods because of
distinct contrast in their electric and electromagnetic properties in comparison with their surrounding media. In this research work, 3 different
profiles on such targets have been chosen, and their responses have been investigated. Using both resistivity and GPR methods together, it has
also been possible to investigate capabilities and limitations of the methods in practice. The results obtained from this research work indicate
that the GPR method, in addition to its speed and simplicity in data acquisition, is very successful in detection of interfaces or boundaries
between different media in which electromagnetic properties at the boundaries change rapidly. The resistivity surveys, which have been
carried out using Wenner array in this study, indicate low resistivity of the media under investigation. The low resistivity of the subsurface
media caused the depth of penetration of the GPR method to be low, and as a result, made it impossible to investigate the targets buried at
depths greater than 2 meters. Unlike the GPR method, the resistivity method has not been very successful in detection of multiple targets with
high resistivity contrasts. Lower resolution of the resistivity method in comparison with GPR method has caused this problem. In this study,
considerable information has been obtained by selecting two different processing algorithms and applying them on a series of raw GPR dataset.
The obtained information from the resistivities of the subsurface structures as a result of the resistivity surveys has made it possible to choose
and apply these processing algorithms. This research work well indicates that high conductive areas in resistivity sections coincide with the
areas in the GPR sections having intensive attenuation. This characteristic can be used well in the interpretation of the GPR sections. Finally

the resistivity method can be introduced as a suitable supplementary geophysical method to the GPR method.

Keywords: Ground penetrating radar (GPR), Resistivity, Resolution, Processing, Qanat.
For Persian Version see pages 163 to 170

*Corresponding author: M. Mohamadi Vizheh; E-mail: m_vizhe@yahoo.com

Rb-Sr and Sm-Nd Isotopic Compositions, U-Pb Age and Petrogenesis of
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Abstract

Biotite-muscovite leucogranite and associated pegmatite intruded meta-ophiolite and meta-flysch (the remnants of Paleo-Tethys) during
collision of Turan plate with Iran plate. Four types of pegmatite dykes, crosscutting biotite muscovite leucogranite, are identified. The results
of U-Pb zircon age of Khajeh Mourad biotite muscovite leucogranite is 205.9 4.1 Ma (Late Triassic, Rhaetian). Chemically, biotite muscovite
leucogranite and aplite granite are peraluminous S-type pluton. Magnetic susceptibility of biotite muscovite leucogranite and aplite granite are
between than 0-5 x 10~ and the ratio of ferric to ferrous ratio (< 0.35), therefore they are classified as belonging to the ilmenite-series (reduced
type). The total REE content of biotite muscovite leucogranite is between TREE = 130-176 and aplite is very low Total REE = 50.79. They
have small negative Eu anomalies (Eu/Eu*= 0.52 to 0.76). The initial ¥’Sr/**Sr and ('*Nd/"**Nd)i was recalculated to an age of 205 Ma. Initial
87Sr/%¢Sr ratios for B-M leucogranite and aplite are 0.708161-0.709853. The (**Nd/"*“Nd)i isotope composition for B-M leucogranite 0.512214,
aplite dykes 0.512024. Initial € Nd isotope values for B-M leucogranite -6.48 and aplite dykes is -6.83. These values could be considered as
representative of continental crust-derived magmas. The ratios of Rb/Sr = 1-1.3 and CaO/Na,O = 0.3 of biotite-muscovite leucogranite indicate

that the source rock had a composition between meta-pelite and meta-psammite.
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Abstract

Behavior of sands under static and dynamic cyclic and monotonous loadings is the most common problem of Geotechnitiens.. This paper
presents results of cyclic loading on loose and dense silica and carbonate sands using a modified direct shear box. The laboratory shear box was
modified so that the lower part of the box was composed of a metal plate with sand grains glued at its surface. Various test parameters such as
sand type, sand density, interface conditions, number and form of cyclic loading were studied to explore behavior of soil-soil and soil-structure
under naturally occurring loading conditions. Results showed that the two sand types tested demonstrate contraction behavior at the beginning
but dilation performance later on. Shear and normal forces decreased during the tests; the decline was larger for carbonate sand than for the
silica one. The reduction of shear and normal force increased with decreasing density of sand. This reduction behavior of forces in tests with
zero displacement under cyclic loading is similar to the liquefaction phenomena and these results might be applied to evaluate liquefaction

problem.
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Abstract

There are always limitations for appropriate borrow materials in common engineering activities which results in wide usage of mixed soils
with larger particles up to boulders. Using these types of materials need correct knowledge of their behavior. For example, shear strength
characteristics of mixed soils are usually required for stability analysis of slopes, landslides and earth dams. However, there are limitations in
experimental studies on soil mixtures due to the small size of testing specimens. In the present study, a regular set of large scale direct shear
tests performed to investigate gravel particles shape and size effects on shear strength characteristics of fine sands. The tests conducted using
direct shear apparatus with 300 mm x 300 mm shear box. Poor graded fine sand was used as the base material and mixed with zero, 20, 40
and 60 percent of angular and rounded gravel grains with maximum size of 12.5 and 25.4 mm as oversized particles. All tests performed
on dry samples in drained condition. Samples prepared in three different relative densities of 35, 60 and 85 percent and tested using three
surcharge pressures of 150, 300 and 450 kPa. According to the results, shape and size of oversized particles strongly affect direct shear strength
characteristics of sand-gravel mixtures. Mixtures with angular and larger gravel grains show more shear strength and dilation compared to
mixtures contain rounded and smaller oversized particles. Enhancement of gravel content, surcharge pressure or relative density increases the

effects of oversized particle on shear behavior of mixture.
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