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Investigation of the failure criterion and Quality of Ultramafic Rock Masses in South of
Mashhad Using the Roclab 1.031 software
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Abstract:

Knowing the geological status of the area and determining geomechanical parameters of rock in the design
of engineering structures is one of the obvious issues of each project. As a result, the researchers, using Roclab
software programming, determined the geomechanical parameters of rock mass. The software has very high
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capabilities, so that by specifying the type of structure (tunnel, dam, etc.), the determination of the geological
resonance index (GSI), the static rock parameter (mi) and the disruption factor (D) of the rock surrounding the
structure Parameters such as tensile and compressive strength, deformation modulus, adhesion force, angle of
internal friction, and Hoek-Brown failure criterion can be extracted simultaneously. This software also
accurately draws the Hoek-Brown and Mohr-Coulomb failure criterion curves. In this research, the required
inputs for software such as single-axial compressive strength, RQD and mechanical properties of discontinuities
were investigated to investigate the failure criterion of ultramafic rocks in southern Mashhad. Using GSI
classification values, we finally determined the Hoek and Brown failure criterion for rock mass using Roclab
software and its resistance properties were estimated.

Keywords : Rock mass quality, Failure criterion, Roclab 1.031 software, Ultramafic South of Mashhad
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Disturbance Factor D X

Application: & Tunnels ¢ Slopes

Excellent quality controlled blasting or excavation by
Tunnel Boring Machine results in minimal disturbance D=0
to the confined rock mass surrounding a tunnel.

Mechanical or hand excavation in poor quality rock
masses [no blasting] results in minimal disturbance to D=0
the surrounding rock mass.

Where squeezing problems result in significant floor
heave, disturbance can be severe unless a
temporary invert, as shown in the photograph, is
placed.

D=0.5
No Invert

Very poor quality blasting in a hard rock tunnel
results in severe local damage, extending 2 or 3 m, in D=08
the surrounding rock mass.
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Disturbance Factor D

Application: ¢ Tunnels  Slopes

Al .

A D=0.7
Small scale blasting in civil engineering slopes results Good Blasting
in modest rock mass damage, particularly if controlled
blasting is used as shown on the left hand side of the
photograph. However, stress relief results in some D=1 ~U,
disturbance. Poor Blasting

Very large open pit mine slopes suffer significant D=1.0
disturbance due to heavy production blasting and Production
also due to stress relief from overburden removal. Blasting
In some softer rocks excavation can be carried out D=07
by ripping and dozing and the degree of damage to Mechanical
the slopes is less. Evcavaton
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Specimen can only be chipped with | Fresh basalt, chert, diabase, 5250
a geological hammer. gneiss, granite, quartzite.

Specimen requires many blows of a | Amphibolite, sandstone, basalt, 100-250
geological hammer ta fracture it. gabbro, gneiss, granodiorite,
limestone, marble, thyolite, tuff.

e b

Specimen requires more thah one Limestone, marble, phylite, 50-100
blow of a geological hammer to sandstone, schist, shale.

fracture it.

Cannot be scraped or peeled with a | Claystone, coal, concrete, schist, 25.50
pocket knife, specimen can be shale, siltstone.

fractured with a single blow from a
geological hammer.

Can be peeled with a pocket knife Chalk, rocksalt, potash. 5.05
with difficulty, shallow indentation

made by firm blow with point of a

geological hammer.

Crumbles under firm blows with point | Highly weathered or altered rock. 1
of a geological hammer, can be
peeled by a pocket knife.
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Analysis of Rock Strength using RocLab

Maijor principal stress (MPa)
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Minor principal stress (MPa)

Hoek-Brown Classification
intact uniaxial comp. strength (sigci) = 172.3 MPa
GSI=23 mi=25 Disturbance factor (D) =1
intact modulus (Ei) = 60305 MPa
modulus ratio (MR) = 350

Hoek-Brown Criterion

Rock Mass Parameters

Shear stress (MPa)

mb=0102 s=267e6 a=0536

Mohr-Coulomb Fit
cohesion = 2.382 MPa friction angle = 10.83 deg

tensile strength = -0.005 MPa

uniaxial compressive strength = 0.178 MPa
global strength = 5.761 MPa

deformation modulus = 1470.63 MPa
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Analysis of Rock Strength using RocLab Hoek-Brown Classification o
intact uniaxial comp. strength (sigci) = 169.3 MPa

GSI=2567 mi=25 Disturbance factor (D) =1
intact modulus (Ei) = 59255 MPa
modulus ratio (MR) = 350
Hoek-Brown Criterion
mb=0.124 s=417e-6 a=0530
Mohr-Coulomb Fit
cohesion = 2.644 MPa friction angle = 11.92 deg

Rock Mass Parameters

e tensile strength = -0.006 MPa

g uniaxial compressive strength = 0.239 MPa

= global strength = 6.520 MPa

g deformation modulus = 1515.63 MPa
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Analysis of Rock Strength using RocLab Hoek-Brown Classification
intact uniaxial comp. strength (sigci} = 65.67 MPa
GSI=19 mi=25 Disturbance factor (D)=1
intact modulus (Ei) = 22984.5 MPa
modulus ratio (MR) = 350
Hoek-Brown Criterion
mb=0077 s=137e6 a=0547
Mohr-Coulomb Fit
cohesion = 0.740 MPa friction angle = 9.26 deg
Rock Mass Parameters
tensile strength = -0.001 MPa
uniaxial compressive strength = 0.041 MPa
global strength = 1.741 MPa
deformation modulus = 529.96 MPa
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Shear stress (MPa)
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intact modulus (Ei) = 40834.5 MPa
modulus ratio (MR) = 350
Hoek-Brown Criterion
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Mohr-Coulomb Fit
/ cohesion = 1.956 MPa friction angle = 12.61 deg

Rock Mass Parameters

tensile strength = -0.005 MPa

uniaxial compressive strength = 0.198 MPa
global strength = 4.885 MPa

deformation modulus = 1081.09 MPa
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Abstract:

Typically, the description of the mass of the rock is determined by block shape, block size, discontinuity
conditions, groundwater conditions, and the number and direction of the joint Sets. For this reason, researchers
and scientists have developed a variety of classes that, according to the standards in these categories, can
determine the rock mass. In order to have a better description of the rock mass condition, it is necessary to meet
the failure criterion, which is also important after the classification of rocks. In this research, surveying was
carried out by selecting several stations in the ultramafic rocks of southern Mashhad. The geomechanical
properties of this rock mass were investigated by the sampling of rock. A set of laboratory tests such as single-
axis compressive strength test, point load testing, and density testing were performed; Schmidt hammer test was
done in the desert on rock masses. In the following, according to the results of the experiments, rock mass
classification was determined based on rock mass score (RMR), rock mass strength index (GSI), and Barton
rock mass classification (Q). Finally, the relationship between different parameters was determined by statistical
method.

Keywords: Rock mass rock classification, GSI, rock mass score (RMR), Barton rock mass (Q) classification
Ultramafic of southern Mashhad
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Engineering geology features of Qaleh Doekhtar Formation at the type section

Mohammad Reza Nikudal, P Akbar Akbari, MSc Student, Tehran, akbar.akbari@modares.ac.irhD in Engineering Geology,
nikudelm@maodares.ac.ir

Ali Orumeie, PhD in Engineering Geology, Tehran, uromeiea@modares.ac.ir
Abstract: Features of Engineering Geology, Qale-Dokhtar Formation, Limestone, Boshrouyeh
Abstract
Understanding of engineering geology features of several formations specially in pattern section could be
helpful in some of projects. Material of Qale-Dokhtar formation has been made in west of Boshrooyeh as a
borrowing source that is been used for that kind of historical building. Some samples have been gathered from
pattern section then after, the samples have been sent to laboratory. these samples have been tested for some of
engineering geology parameters . results have shown that marl sample has the most amount of porosity. Dry
density saturation density and drawn density are the less than all. Lime stone and sand stone are in a lower
measurement. compressive strange of sand stone in a high range, lime stone in the middle and marly shale was
at the low range result that are similar to Schmitt’s hammer. durability feature of lime stone and sandstone
intensively high and marl shale is high.

Keywords: Features of Engineering Geology, Qale Dokht Formation, Limestone, Boshroyeh
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Assessment of Karst development base on lithological, morphological and structural
characteristics in the Hasan Abad galebozi region, East of mobarake, East of Esfahan province

Q000000
M.H.Ghobadi (Professor, Department of Geology, Bu-Ali Sina University, amirghobadi@yahoo.com)
Mehrdad Amiri (M.S in Engineering Geology, Bu-Ali Sina University, a.mehrdad1372@yahoo.com)

0000009

Abstract:

The Purpose of this study was to evaluate karst development in Hasan Abad region, East of mobarake by
Identifying Karst geomorphological phenomenon and geological and tectonic characteristics. Carbonate units in
the study area, are widespread wich has Cretaceouse age. Many tectonic structure(joints fractures and faults)
and geomorphological phenomena of karst such as karren, dissolution cavities and fissures in the area have been
observed in this area. According to the study of rock thin sections.rocks were crystalline Micritic limestone,
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dolomites types.A total of 5 samples were prepared to evaluate physical properties. The average unit weight of
carbonate rock samples were 2.55 g/cm3and aporosity 2.57% was measured. According to calcium test results,
calcium carbonate content is 91.3%. Based on this study, the appropriate combination of lithology, various
discontinuities, weather condition, the climate of the area and abundance of geomorphological phenomena are
evidence of Kars development in this region.

Keywords : Hasan Abad galebozi, geomorphological phenomena, Karst
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Evaluation of Marl Pleistocene Engineering Characteristics in Mashhad Plain

Elahe Izadpanah, MSc in Engineering Geology, Ferdowsi University of Mashhad, Iran Naser Hafezi Moghaddas, Professor
of Geology Department, Faculty of Science, Ferdowsi University of Mashhad, Iran Mohammad Ghafouri, Professor of
Geology Department, Faculty of Science, Ferdowsi University of Mashhad, Iran

Abstract:

Uniaxial compressive strength test is the most common method for assessment of resistivity rock. In
addition its results are used in design foundation, in the engineering classification of rock mass plays a
key role. Determination UCS and young modulus using direct methods is costly, time consuming and
need to provide a precise and standard sample particularly in loose layers and cracks with high levels
of weakness, such as marl, it is difficult to work. Therefore, by determining resistivity parameters with
indirect dynamic methods can greatly save the cost of additional costs and estimate them with proper
accuracy. In this study, specimens were prepared from Marl rock in the Mashhad plain and point load
tests, ultrasonic, uniaxial compressive strength were performed. These samples are weak to medium
according to ISRM classification. Also, the empirical relationships between static and dynamic
parameters were established with proper accuracy.

Keywords : Uniaxial compressive strength, Point Load, Marl
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Application of fuzzy logic in determining shale brittleness
Mehdi Torabi-Kaveh, PhD in Engineering Geology, Assistant Prof. in Geology department of Yazd University (Email:
m.torabikaveh@yazd.ac.ir)

Abstract:

During recent decade shale reservoirs are considered as a major gas resource. Evaluation of brittleness is an
important issue to employ hydraulic fracturing for gas production from these rocks. There are different indices
to evaluate brittleness, which are defined based on geomechanical and mineralogical properties of shales. In
most of cases, these indices often yield different estimates of brittleness. One of the known problems in existing
brittleness indices is the sharp boundary problem between different grades, which often ignore or
overemphasize those elements near the boundary of grades. A potential solution for such a problem is to employ
fuzzy set theory, which can easily be applied to soften the effect of sharp boundaries. This study attempts to
estimate brittleness of shale, incorporating both geomechanical and mineral properties simultaneously through
the fuzzy inference system. Three input parameters include ratio of uniaxial compressive strength to tensile
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strength, Young's modulus and a mineralogically-derived brittleness index, were applied as inputs of the fuzzy
model. The results showed that fuzzification and combination of the indices provide a reliable definition of
shale brittleness, demonstrating that the application of fuzzy inference system can be effectively applied to
predict brittleness better than other indices. While, the individual input parameters do not give reasonable
brittleness indices.

Keywords :( Shale gas production; Shale brittleness; Geomechanical and mineralogical properties; Fuzzy
inference system)
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The study of strength behavior and failure patterns of Borujerd area slates using Brazilian test
Delete This Line and Write Down the Author's Name
Abstract:
This study deal with the effect of anisotropy on strength behavior and failure patterns of Borujerd area slates
under Brazilian test conditions. For this purpose, 6 rock blocks were taken from different locations in north and
east Borujerd. After sample preparation and assessment of mineralogical and physical properties, the Brazilian
tensile strength test was performed on the disc-shaped samples in 7 anisotropy angles (between the loading
direction and anisotropy plane) including 0, 15, 30, 45, 60, 75 and 90°. The results indicate that the maximum
BTS is observed at B = 90° for all samples. While, the lowest value of BTS corresponds to anisotropy angles ()
equal to 15° and 30°. The observation of failure patterns of samples after Brazilian test shows that there are
three types of dominant failure patterns including parallel to the anisotropy (PA), across the anisotropy (AA)
and curved fracture (CF). Transitional angle, which indicates the change in dominant failure pattern from
parallel to the anisotropy to across the anisotropy, were also determined.

Keywords : Anisotropy; Brazilian tensile strength; Failure pattern; Slate; Borujerd
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The study of engineering geological properties of the Schist in the Simin region,Hamedan

Seyed Davood Mohammadi (Assistant Professor, Department of Geology, Bu-Ali Sina University, s_d_mohammadi@yahoo.com)
Hossein Shahbazi (Assistant Professor, Department of Geology, Bu-Ali Sina University, shahbazi@basu.ac.ir)

Vahid Chahardoli (Masters student in Engineering Geology, Bu-Ali Sina University, vahidchardolil68@gmail.com)
Abstract:

Anisotropy is an important feature of the schist rocks, which causes wide variations in resistance parameters
and rock modulus Stone directional angles. In this research, to identify the engineering characteristics of the
Simin region of Hamedan,province, cylindrical samples of rocks were prepared in 5 different angles of
Schistosity. In the laboratory, experiments were carried out to determine their mechanical and physical
properties, such as single-axial compressive strength test, bar-strength and traction strength index, as well as dry
and saturated specific gravity and moisture content and compressive velocity on them. Became By examining
test results, single-axial compressive strength determination is observed. When the loading is in the direction of
perpendicular to the schistosity, the greatest resistance is obtained and the least resistance is obtained in the
direction of 30 degrees relative to the schistosity. In this regard, rock resistance was variable and dependent on
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the angle of anisotropy and the modulus ratio was low and non-dependent on the anisotropic angle. Also, the
velocity P of the wave is parallel to the level of plumbing more than the velocity in the direction of the
perpendicular to these levels, which indicates the effect of the rock's anisotropy on the results of the
experiments.

Keywords :Schist, Anisotropy, Simin area
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the study of geotechnical properties of transported soils

of the Razan region, Lorestan province
Hamed Hassan Asa, Master student of engineering geology, Bu-Ali Sina University, Hamedan, Iran.
Hamedhasanasa@yahoo.com
Mohammad Hossein Ghobadi, Professor Faculty of Science, Bu-Ali Sina University, Hamedan, Iran.
Amirghobadi@yahoo.com

Abstract:

The purpose of this research is to identify the geotechnical characteristics of the transported soils of the Razan
area at 60 km north-east of Khorramabad and 20 km west of the Doroud. The field observation of the Razan
area and the study of the status of the soils in the region from the sampling area in three stations were carried
out. During the laboratory studies, the physical and mechanical properties of soils at the stations were
determined. On the basis of the unified classification, soil of stations 1 and 2 is in the CL category, and the
station soil 3 in the SC,SM categorys. The specific gravity of the solid part in the station soil 1 was 2.5, the
station 2 was 7.2 and the station 3 soil was times 6.2gr/cm3. The shear strength of soils including clamping and
angle of friction for station soil 1 is 6 MPa and 2.86 degrees, respectively, for station soil 2, respectively, 4 MPa
and 71.3 degrees for station soil and 3 times that of 0.5 MPa and 4.9 degrees. Be Optimum moisture content and
maximum unit dry weight for station 1 were 15% and 1.776 gr / cm3, optimum moisture content and dry weight,
maximum for station 2 were 15.5% and 1.8 g / cm3, optimum moisture content and dry weight Maximum for
Station 3 was 11.5% and 2 gr / cm3 respectively. According to the results, most of the transported soils are
suitable for use in the construction of soil dams.

Keywords :(Transported soils, Geothecnical properties, Razan region, Lorestan Province)
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The study of engineering geological properties of the travertine in the Dingeleh Kahriz region
(North east Hamedan)
Seyed Davood Mohammadi (Assistant Professor, Department of Geology, Bu-Ali Sina University,
s_d_mohammadi@yahoo.com)
Mostafa Ebrahimi Azandarini (Masters student in Engineering Geology, Bu-Ali Sina University, m.ebrahimi@sci.basu.ac.ir)
Hamed Hasan Asa (Masters student in Engineering Geology, Bu-Ali Sina University,
Vahid Chahardoli (Masters student in Engineering Geology, Bu-Ali Sina University, vahidchardoli168@gmail.com)

Abstract:

Today travertine is widely used in various construction projects, so the quality and characteristics of this rock
should be carefully studied. By recognizing it the physical and mechanical properties, it is possible to identify
travertine that is suitable for any construction project. In this research, laboratory tests have been performed to
determine the physical and mechanical properties of travertine rocks in the Dingeleh Kahriz area. According to
the obtained data, this travertine rock specimen has a unaxial compression strength(UCS) low to very low and
according to Deer and Miller classification in DL and EL ranges. Also, by comparing the experiment results
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with special standard tables, it was found that the studied rocks are suitable for use in most engineering projects,
especially travertine facing.
Keywords : geotechnical features,travertine, UCS, Dingeleh Kahriz area
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Study of Resistance Properties of Aghchaghil Limestone in Golestan Province
Hodayseh khakzad suchelmaei, Master student of Ferdowsi University of Mashhad
Naser Hafezi moghaddas, Professor of Ferdowsi University of Mashhad
Mohammad Ghaoori, Professor of Ferdowsi University of Mashhad
Maryam Zafari, Industrial Consulting at National Iranian Oil Company
(Khazar Oil Company)

Abstract:
Limestones, due to the physical and mechanical properties of a wide range of stones, can not be explicitly

recognized as any absolute feature of these rocks. These types of rocks vary greatly in terms of physical,
mechanical and dynamic properties, so that limestone with high porosity, low Wave velocity and low resistance,
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and vice versa, with low-porosity limestones, have high Wave Velocity and resistance properties. In this study,
the physical, mechanical and dynamical characteristics of Achchagil limestone in dry and saturated conditions
have been evaluated. According to the results of single-axis test, the Brazilian resistance, wave velocity and
point load of the rock are in the category of rocks with low resistance, weak and very weak. The resistance of
the rock in saturation to dry conditions was reduced in static tests as expected. But in dynamic mode, contrary to
what was expected, the dynamic Young Modulus in saturation which was found to be slightly higher than that in
dry, due to the increase of the density and the velocity of the wave in the saturation state, this difference is more
feasible.

Keywords: Aghchagill formation, rock classification, Unconfined Compressive Strength, point load, Brazilian
strength, dynamics Young modulus
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Landslide hazards and stability problems in Bassara dam site - Iragi Kurdistan
Shahriar Sadeghi, Phd in Geology, Imam Khomeini International University (Email: shsadeghi@sci.ikiu.ac.ir)
Mohsen Sharifi Boroujerdi, Phd in Rock mechanics, Mahab-e-Ghods Consultant Engineers (Email: msh_sharifi@yahoo.com)

Abstract:

In this paper landslide hazard and foundation instability of the Bssara dam is presented. Because of low
durability and low rock mass properties of the dam foundation, especially at the base of the RCC portion,
erosion and sliding of the dam is serious. In addition, field evidences implying that in the present position of the
dam reservoir there are remnants of the lake sediments indicating an ancient lake caused by an old large
landslide in the dam site. About 3.5 million cubic meters of slide materials is remained on the left abutment of
the dam that may be triggered by dam construction resulting instability of the dam. Hence the Bassara dam is
considered as a typical example of dam site selection and design without sufficient attention to geological
hazards and dam instability, so construction is stopped mainly by presenting the results of this research.

Keywords : Landslide hazard, Dam instability, RCC dam.
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Evaluation of CBR test with DCP test results and its correlation
Erfan Sadeghi, PhD candidate of Engineering Geology, Department of Geology, Tarbiat Modares University
Mohammad Reza Nikudel, Associated professor of Engineering Geology, Department of Geology, Tarbiat Modares
University
Asghar Azadi, Assistant professor of seismology, Payam Noor University
Sadegh Moghaddam, PhD student of Geophysics, Geophysics institute, Tehran University

Abstract:

California bearing ratio test has a great importance in study, development and maintenance of roads and
runways. This is because of representing acceptable results for bearing capacity of materials and qualitative
classification of materials based on its results. There are some faster and inexpensive methods such as the DCP
test that using these methods are necessary to establish correlation relations and acquiring other strength
parameters. In this paper, the correlation between DCP and CBR values will be present. For this reason, by
drilling three boreholes and performing these experiments in different depths, the results are presented in
relation to depth, and the correlation between these two parameters is depicted. The DCP test results are
presented as a DPI index. The best correlation between the DPI index and the CBR test is inversely exponential,
which indicating a significant decrease in the CBR parameter with a slight decrease in DPI index.

Keywords: CBR test, DCP test, DPI index, Road construction studies
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Evaluation of strength and soil density at different depth using the results of DCP and CBR tests

Case study: Mashhad Airport Apron
Erfan Sadeghi, PhD candidate of Engineering Geology, Department of Geology, Tarbiat Modares University
Mohammad Reza Nikudel, Associated professor of Engineering Geology, Department of Geology, Tarbiat Modares
University
Asghar Azadi, Assistant professor of seismology, Payam Noor University

Abstract:

Investigation of strength and compaction properties of subgrade materials for pavement design works become
necessary to optimize structural safety and economy aspects of the road infrastructures. One of the activities
during the site investigation is determination of subgrade material strength with different in-situ tests such as the
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Dynamic Cone Penetrometer (DCP) test and the California Bearing Ratio (CBR) test. In order to evaluate the
soil strength properties of the apron at Shahid Hasheminejad airport in Mashhad, three geotechnical boreholes
have been drilled and these tests have been carried out. The results showed that there is a coarse-grained
material with a clay interlayer (weak strength based on the CBR test and Soft to very soft class based on the
DCP test). By moving from East (Southeast) to the West (Northwest), thickness of clay layer become zero and
is not seen in the BH 301. By ignoring clay layer, the strength range of coarse-grained layers is relatively good
based on the CBR test and the density range is medium dense to very dense. The overall results of two
experiments illustrate a low to medium density and strength at the site and consequently unexpected settlements
are observed. According to this results, the site needs to improvement operation.

Keywords : Mashhad Airport, CBR test, DCP test, Soil strength, Soil density

0000000
$ Aol

gy ysbiie 4 Lol5s 5 09T 5 Ll Ctlu gl ulul 5 onlinal 3550 3lge SIS gla S5s 5 uir o)
3 S Al $58 Dl e laejle (b (sl s3lal e air O a5 4 5 2l OB 56 Sl (g5l
b SiolsT Ly a5 o050 oST15 5 Conglin 00 500 Gaedin cba bl 5 ol 51 5 (glolis Jsb 5o s Sl
Edsh 25 (Sorlys sla K5I8 4k s (CBR) LS (6 0k i 5 (DCP) (Saliys 8518 dilen o=
Sl 5 55 6lS Gla iyt S S e 05t 3505 b ¢S Jows glulid 53 g L5 o 3o 5 At
oY adlos gz s s Gas oS Sle (o e 35l g0 ol 3 5 HEL (oo 5 s 5 01 ST 5 J gana
DCP (Dynamic Cone Penetration) Sl s Ji.:jtf .x,f@ S8 eslamal 550 AL SL5 A S gla
o) s 8 5 e SCAIA(1956) Law s 5 Wl zal o3 Il 5o KaslS cpl il o oSw  Sealis KaslS oy
Ll 0351 5 S bl i3l oS gla 0,08 5 (3lenly (Sla e SESS 55 sla bl (i) s 1l 53 2 le3T
s 4y gl (Sted Laalsy 1 0T (slin 687 3,05 5 95 (ks Sliiond e ol 53 ol 0k 033 )
Butcher et «Card et al., 1990)s 15 35> 5 o & s CPT SPT (CBR 0 gean sl ,iule;T s DCP 2l 3T 5l oeT
«Sonmez, 2003 <Youd and Idriss, 2001 Konard and Lachance, 2000 (Luna and Frost, 1998 al.,1995
ssbie 4 CBR LiljT ioeen (WAV (sdes Leeetal, 2014 Hashemi etal., 2010 (Fakher et al., 2006
Iy 528 VA Ll 53 a8 LAl (g b S 58 00 48 5 LK (ileg, ot 6 Hlae aslie o
o355 (VWA (g b 5 Ol aids e o VTV 385 & 5 3 Il i &S 3,585 51 ol sl Sl 03,8
o595 3l dw T 5 oy Llod g 3505 15 dghe g8 3,5 s Cand )5 dgde 3l adle Lgd Ml
035 33 ey (65l LKAy &1l 5 T S5, bV ) g ol andllas I Coa 15 513 e g3 4y 53 5L g
S el (s 55 de o mlesT plonil 5 (ST 55 sla LS i b plite ran AL 0 o8558 05 5T

Sl 0l 4:5-\:,; c\fsj}é Q)ﬁ:Tobjubu ‘5’;4)&'0

YO



.

.

Y

LT

-
RN
>
—’

YAV ol OLT YE , YY i, o -
Qom, 14-15 Nov., 2018 "v.’:’z,‘ — ~
s ply oSS sy — Vg ( NN

& e s
";v'.lan,'ﬁ" ’
-

sl 08 gusno (wlish gao )
29 E1aST ogwy ad o 93 (53 45 ABL (o8 Olar g g gediy B g Sl (St dghe S (el e b |
Iy g b opl (B, Jlad e OYVA OLes 5 0L ) Sl 4 8 515 (e g 53) 50k 5 (3,5 Jles
s 0l ST e sl 53 Ol D g dgie O sla S 1 0T o8 S e s 35, CatS Al
Ol CGS S 15 ¢S50 55 Sldllas 5 S &S 18 b 5 g s SG 50 555 Slallls L(Alavi, 1992).45 5L s
35 Sy SaL OV JSKE) 0l 3 (6555158 Slsmny o 5 45 il oo b a0 35l S5 dghe Cis &S s e
}Jéﬁd\.«f»}é,&cffwQ@)A:.IngAA4\:@):*29}«J:363_,;:5-QL9L&5)\Q,ila-).s.tg,":..nﬁ...i:.s
o oalin .ol ol &1y) Ughie gd 03 gdmes 43 e O WUQL&«&BJ\{F&MY‘}Q@)J.J}Q@Q‘J

AEL o amle 5 o5 s Sy ST Glls e 0 Gee U ol adls dgd o 55 5 Slallas 03 gdoes 45 53 5

Legend
lithology

Q" | Q™ Recent alluvium

i:" Gr: Granit (2)

ERES <™ Men, blue - gray. shale dark gray (Sarcheshme F.)

K" K": Limmestone, light brown gray, oolitic (Tirgan F.} 3000
- K™: Shale, red-brown, gypsum, sandstone. (Shurijeh F.)
- 2500

- JM: Dolomite, limestone, light buff-gray. (Mozduran F.)

;?:3 J": Shale, dark gray, silty, sandstone (Kashatrud F.)

(V1P)s )5S o j i el pulos] o g s puir i 8 SIS

\Y#



cﬂﬂ T Y- .
w—;j’(f&{ﬂ YAV ol OUT YE 4 YF % ‘ ‘ ..\\5\‘ ,//(/__

SEah . ) Qom, 14-15 Nov., 2018 —
o 3 15 gl 4K =--_T__.;_§ 4/] \S
;gi'nal #)

T
Tise0 Tenem

el 05250 5 dpke gl e O oo GSIS iy 7 IS

SSwSigh§ Oldes

Calims Blasl 3 505 8 ()l (ST 5 4LaS a candllae 3550 03 1T (535 1 by sla (2alesT plonil ) she &
i sla SLS a8 el (sla s lo3T 03 sl SLE 0955 4 5 b (VIS Sl ok plowl 5 5 e (gl e 5T
semg 5l Ol LalS (ol Y i 3l Sl 4 L HLEs 56U e 8 b ys mesle YO old
JS8) 335 o Wbl s Y ik 4 G e SIS o L oS 3l gy sl Ol Lol en (5T sla Y
(F

\YY



FAV ol OLT YE 4 YY
Qom, 14-15 Nov., 2018
oo ply WS

~o0.0
Concrete | CONCRETE Concrete| CONCRETE
Plug - Plug
ASPHALT L ASPHALT
S[ShAsehat £ o) 1y cravEL Asphat SILTY SAND
3 WITH SAND L WITH GRAVEL
GM
10
CL-ML GRAVELY SILTY
L CLAY
CLML SANDY SILTY L
cLay
20
M SILTY SAND i
- WITH GRAVEL | Varh e avey:
30
a0

\YA

A

Uy, ==
e B[\
‘;.;é'a;“:j‘l

.ku.w’ aﬁjﬂdjjj[gbﬂw‘)ﬁa@,Vglﬁﬁ

oo
Concrete CONCRETE
= Plug
;1 oM SILTY GRAVEL
B WITH SAND
10
r SM SILTY SAND
WITH GRAVEL
20
30
Lao

o ol8 50 i g pl Culas o 0 5 jlin sla il SY A UK
26 o T (o 2o
DCP Swoliss y5igls



_ YAV ol OLT YE 4 YT
el LI Qom, 14-15 Nov., 2018

. e
ooy ply BT

- ¥ . Z
Vet £/ R
v L.r 2 b
v, ’./f:, 4 Tt A o
. I S o
s e SV L
- -‘; -.‘,
(VL P
v

. ’
g r ’
2 A ey
o
-

)38 a3 L3k by pa e (oo OVD b s plis )l b p SASTA 0 4 gl 455 Jols DCP (Sl s Sl
st et V7 by e s oih fuate Lol (sla e 8 (glac gy Sl eS| ghaie 4y il o teks Yo S
SaslS g5 ol 93 ol 5 0dks Ol Ll (gl e 5 &Sl 0SSl Slas okt S5 Lyl 5 550 JS2) a5k

(ASTM D 6951-03) dily o e ¥ GV KislS cpl [53lS Gos 535,85 o alh S 5 Cnglin Lo Sl

.

==
\ eJ.S)b& o
Y eSS sl
Y 45y b de — 2
2 |
0 S Bdloe
1 Jlasl 4zl
Vo 3k e————— 3
A ) SAS b
4 4 by e 4
o
.;-{r&la:.._ 5
- \\—__ 6

@ 20mm

9 L\ \ £

i " 60° INC

(ASTM D 6951-03) o/ (sl Crand s DCP (Sualin JKslS 1 S

(CBR) Lyl s 593k comid ialo 3T
S 0T (63 58 b Ol e delin b 5 ASTM D4429 5,15l U llas (CBR) U adlS” (65l s s il T
“;.w‘ c‘)j.;«nd‘-;‘-efl} w%&lﬂ)‘)‘ &‘j ﬁ\ﬁ)""ﬁj_) Uf.‘ "L.’.Tg_s‘“ k:a.wbb' b‘)‘ubh.w‘ CJLAA LQJ}L)L' d‘}:ﬂ 4;
g5 B8 A 55 09 2l e CBR Bl sy, o SIS 55 ool Y ellas 1 poms 5 ol 5 ellias sl oSS
plosil 25l 5 (S o b i le3T g, 48 4 (b L oLl Lt Cugby deo > 53 s I AU
EPo

Ll e A LTAY (DT e, slalad i) sl erys 35

Y4



2/. Qom, 14-15 Nov., 2018

p ¥ ALl

= SARY
e DA D 7 V% :{f‘s
“le % v . ot ot -
f’v e YN 1YAV ol OLT YE 4 YT .

J"‘;’bm"bg_sé"’.}:JJGJ”QTJ"C""}b)M):Q‘J,‘.:‘.‘."‘;6(5)%’ML°MJ1§)M‘:@)36L¢‘6&53 C)
il 03,5 i Slazle gl Sl 1 s oS il 51 B J Y G j3 a8 By

j-\aﬁ\a" L.’.\... D)‘Jatw‘)wjnq;44@"/\‘g'/\ )Jo-uc)&qé‘)L&B)‘w)L&EaHlséj‘)bw

2o Ol ) daly Gb Ao s D s 4 ST m e

CBR=E=. 0.23 0135 243 a3l 2224100 \ alwl,
a3ldiliel jLas

S Gy e N gt b illae oo 5 D)0 4 1) S5 e slhe S5 015 (0 CBR sue il

CBR (rl) o SIS 45 (520 auuadi, ) o S

Ll g oy azb oslaial 3 )l e S oo CBR sue

OH,CH,MH,0L S &S Cand —y
OH,CH,MH,0L e ST O b b Cansd Yoy
OL,CL,ML,SC,SM,SP ol o 5 b V=Y.
GM,GC,SW,SM,SP,GP ol s el o Yo
GW,GM o < Db >0

b islo ;T ubi

CBR wloyT zuls

plosl Calien Blasl 53 5 Calies gl 6LS 3 CBR bl Sl Calises sla 4N Conglio o), yshiie @
b &Y Cooslie Sl oalie b6 45T 6800 ol ot o5ls 0L Y g 57 JSK8 5 0T s 8 ol oy S
3L 2l il e 5 sle 4 Y @ glete LS a5 s gl o i 5 LS o Iy RIS 5L Gee a4
BB oks gl gl SLE 3 &S Wil 2o Ble Ve ssde Cules by 4Y &K 525 s 4 CBR sue
Cariy IS yob 4 il o Lo gie o 53 CBR sue ¢ oy Y 3535 4 4 5 L BH301 4LE 5 .ol 035 okalice

uwb@u?muwbp\J}.b-);o,uaCbuléuw&wu|j¢jﬁTx)L;uq‘ﬂdaw

\Ye.



,i"(;:e” \‘
YAV oL oLT YE Y C i,

3
CR D
Qom, 14-15 Nov., 2018 W
B el P LAY
o 5 ply W80 n Vi
. o s
.
A opAd ooy
b
CBR BH 202 CBR BH 101
150 20
14.0 11.0
130 100 —+—Depth 1 m
120
—#=—Depth 0.6 m
110 —=—Depth 0.6 m 20 P hls
g o —=—Depth I m & 80 Depth 1.5 m
S e —o—Depth1.3m b
= .4 S 7.0
g 80 ——Depth2 m 2
2 ., 2 S0
2 2
E 6.0 E 50
“ 50 # 40
4.0 20
30
20
20
o 10
0.0 0.0
0.0 2.0 40 6.0 80 10.0 12.0 14.0 16.0 180 0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 45 50 55 6.0 65 7.0 7.5 80 85 0.0 9.5 10.010.511.011.5
DISPLACEMENT (mu) DISPLACEMENT (imm)
CBR BH 301
2o
110
100
9.0
a s
g
SR
=
o 60
<.
= s —=—Depth 0.6 m
AT —=—Depth 1 m

—o—Depth1.5m
——Depth 2 m

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95

DISPLACEMENT (mm)
La 43l 55 )ICBR slo ila jl _jlagai ) o JSG

CBR sl gl b s i 518 4 5o slia s 4k 1) Jpom

oulo3l 3550 4Y wglio Curdg CBR b | (yw) b3l Goe | 4los o lods

wb‘ﬁ)ﬁ&)}d}&»‘@.@,’-ufuﬂ@}% Y/ Wid

u;\bﬁ\ﬁl%cj‘ﬂ@\.\ﬁ*}qj\:}}gfE?“JUJ.:&;!C.A)LS.A \tld \ BH 101

Conslin sl 31 g p5Y Dl 435 Ui ol > \/0

ol 5 aY s eslitel g g b Cueslie VV/A /%

el 5 aY s eslitel g g b Cuaslie Vs \
BH202

Conslin sl 31 g p3Y Dol 43 5 Ui ool Y/0 \/0

bl 5 aY s eslizel g g b Cuaslie W Y

Q«A}&Aﬂ\ﬁ‘@.@;-rJYQH*JMJ\y}u?MUWQ)LE.A ¥/f 4

Q«A}&Aﬂ\ﬁ‘@.@;-rJYQH*JMJ\y}u?MUWQ)LE.A o \

BH 301
C«A}L&Aﬂ\ﬁ‘@.@;—rJYQuﬁJm)Q}g)fMUWQ)L&A A A% AV

;.ULE.« u:..:‘ﬁ‘@g:-(wy Q‘W@)@}WQ)&A Y/0 Y

AR



w4 o
$
CLars s A
v ".. ,Y\
w o~
O
Ny
—s

YAV ole OLTYE 4 YY
Qom, 14-15 Nowv., 2018

p ¥ ALl

. ae
V] :{’"9
wt -

-

(S A
v,

. X
Ao sy
=

DCP aslo T

oslitul zéw Blesl sCBR L2 L;T L bz Glesl ;5 DCP Jﬁ_\.&jT@L’S}‘Q‘gﬁToé‘gWSlﬁ-v{‘j&\i}J\d‘ﬁ

‘536\2gw‘a%bfrbu‘dl&aéw‘)ﬁjuML@?@MJ)GR@@&CE.&»M))&.LA)TJ“CM‘OJ..&

] Calises da\fu Gl STl O Jad bl o5 odd (g5l Jsles SPT iole3T = oT sbb Chfu
Card etal.al, 4 o155 o+ SPT (NSPT) 5 DCP (NDCP) 3455 ol o 5laws o Siwwad Lailsy 511 03 &
55 o,lsl NDCP=1.3 NSPT &, 5w 4 Hashemi etal. (2010) dal, 5 NDCP=1.4 NSPT &0 4 (1990)

Sl 5 SOTt b Very soft 51 o gy ablie o glie Sl ks 03 5dous Cosl oalie LB F Jutr | S 6 Slea

3L e Very dense b Medium dense «lscs s e

(SPT) ailics] 3sdi iale jl 5 SIS S5 o Bl ) )Y (s2a

4l Sl ys &S $layy
Nspt (Relative Density) oo 4l Nspt (Consistency) i
f- Very loose Y- Very soft
Veb Loose o-¥ Soft
AR Medium dense 4~ Medium
O+ =¥ Dense ALK Stiff
>0 Very dense Y10 Very stiff
>y Hard
e SPT sDCP csila jf gealii, 117 J gan
ol e s Ldsle SPT | . . . c
Surjujé_;_w Dcpwi.;[:ﬁ SsBode | paw s | ped sk | Jsl3se Jbty () Goas mLSﬁ:
Very dense >0 >0 Y GM 0.5-0.6 BH 101
Dense Yy v Yy Y. v GM 0.9-1 BH 101
Very soft Y Y Y \ \ CL-ML 14-15 BH 101
soft Y ¥ Y Y Y CL-ML 1.9-2 BH 101
Medium dense \# Y A Y 7 SM 2.4-25 BH 101
Medium dense N Y. \. \. \ SM 2.9-3 BH 101
Medium dense \id Yo 4 \l4 4 SM 3.4-35 BH 101
Medium dense ¥ 14 4 \. 7 SM 3.94 BH 101
Dense g g ¥ \f 4 SM 0.5-0.6 BH 202
Medium dense \# Yy B \E o SM 0.9-1 BH 202
Very soft \ Y \ \ Y CL-ML 14-15 BH 202
Stiff \ V¥ \ \ o CL-ML 1.9-2 BH 202

\YY



i : 2
Vo5 A . bt
" “ 1YV ole LI YE 4 YY it
; L2 Qom, 14-15 Nov., 2018 ks

. e, ol
e pl D -

ol g e s Ldsla SPT | . - . . L E L
s S5y | DCP LS Spiisde | pamdsh | peadsi | JoldsE | Spg | () Ges | 4LS L
Medium dense A\ Yy e \e \4 SM 2.4-25 BH 202
Medium dense \Al YA \I) Wy \4 SM 2.9-3 BH 202
Medium dense Yo Yf \E ¥ A SM 3.4-35 BH 202
Medium dense \# Y 1 \. 7 SM 3.94 BH 202
Dense \id fA Y A \e GM 0.4-0.5 BH 301
Dense ! fY Yy \K v GM 0.5-1 BH 301
Medium dense ‘4 Yo Y \Y q GM 1.3-15 BH 301
Medium dense V0 \E A VY 4 SM 1.7-2 BH 301
Medium dense ¥ 4 \E q v SM 2-25 BH 301
Medium dense V¥ 4 A " A SM 2.7-3 BH 301
Medium dense AR Yo 10 \. Y SM 3-35 BH 301
Medium dense V¥ 4 A " \4 SM 3.54 BH 301
S5 A

o) Ol b llas w13 Cbys Sbgmy 3505 odind OLES g o555 05T Jows s S5 55 Sllas plo!
S35 sl S eny s bdas (BT 4l Ciys Slbgmy dib o ooy 4Y Olo b ool jor dgiie b wlid
j\ngT@;A{@t& .sﬁf@)\}CL-ML 03 33 sy 4Y Ol 5 Az SM (glawls s S 5 GM () e
Sl aY 5 S Oyge a il s andllae 3540 03 gumes 5 Low ste U Card 2w 3935 odias 0L CBR i b1
53 13 b 5Les CBR sde & 4ils 5y sla oSl 5 axsls 5 3 g b gt b (sla ST 03 53 ails Cidys
Sgde Calies b oy &Y & 515 oLz DCP ‘,a,“uﬂ@uw.,u;@,\;,umjwéusum,
Very b Soft buas) (sl sl o515 odins OLi 5 Sl 485 )15 ils Sys ¥ 53 o 4 03 e (SLo Ve G5
53 g4l Ll (o8 dled) e G 4 (8,5 Cs) G 8 Conw 51 CS > L a¥ ol Calbes 3L e (SOFE
sLi U v gie ails Sy baa¥ ST 5 e gdowe Y ol ussji..jb):bq.m! o.,\i.sjij sdalie BH301 4LS
Ol aslesT 53 Sl edeT Cows =k &S ok« 5,5 o 515 Very dense b Medium dense o3, ;3 5 o5
oy 8 odalie Sl 3 &S o latta b (sl s OT a5 4 5 03 anlllan 3530 03 9d0mn culy Cunglin 5 (oST1 5 okins

MLGA Solug Oldas LU0 anfle 3y ol bl Qﬂ‘)‘f Sl

L_s.w-\.-.@,e "(QL““"'“_V—SJJ"'“JJ)Q;[&:‘"&)?“MJ DCP LCBR L;LG":"_'.L‘)T @Lﬁ@w}f" (“‘%')cr csfd Sl ‘u‘))‘j
YUY QW‘J)‘O}M‘(J\R JL» cJE;J@

\YY



(VKT A ¥ -
vk AT 1FRY ol LT YE , YY
g 5 Qom, 14-15 Nov., 2018

o ¥ ALl

aj“..‘..f):ui.l«f—ajj_‘&:n)'}b:'-jC_,.:'-Lu&;ﬁj_,.?;})jw)ﬁjULA)};‘(\WI\)c.(acQ\Q\L«.Ccé}AUoC\Qr_ﬁc.rc‘sﬁﬁﬁg.rcdlijgj
VY cjw“ﬁ)‘}?‘)}:ﬁ{wuwjub)u‘quﬁ:J_M

by 6 2S5 ey gl anle sla ST pwdign (sla eyl eni e DCP Sl s K sl8 5 )18 ame 5 " (WWAY) 13w (Skomes
NIV DF Dlomdo O opeke L o313 el p sl odSils ¢ ki ol e

References:

Alavi M., 1992. Thrust tectonics of the Binalood region. NE Iran: Tectonics, 11. 360-370.

American Society of Testing Materials, 2003. Standard Test Method for Use of the Dynamic Cone Penetrometer in
Shallow Pavement Applications. ASTM D 6951-03, ASTM International, West Conshohocken, PA.

American Society of Testing Materials, 2018. Standard Test Method for CBR (California Bearing Ratio) of Soils in Place.
ASTM D 4429-09a, ASTM International, West Conshohocken, PA.

Butcher, A.P.; Mcelmeel, K. and Powel, J.J.M., 1995. Dynamic probing and its use in clay soils”; Advance in Site
Investigation Practice; Thomas Telford; London; pp. 383-395.

Card, G.B.; Roche, D.P.; Herbert, S.M., 1990. Application of continuous dynamic probing in ground investigation”; Field
Testing in Engineering Geology; Geological Society Engineering Geology Special Publication No 6; pp. 129-135.

Fakher A., Khodaparast M. & Jones C.J.F.P., 2006. The use of the Mackintosh Probe for site investigation in soft soils.
Quarterly Journal of Engineering Geology and Hydrogeology, 39, 189-196.

Hashemi M., Nikoudel M., Hafezi Moghadas N., Khamehchian M., 2010, “Evaluation of engineering geological properties
of Anzali sand by means of dynamic cone penetrometer”, 14th conference of Geological Society of Iran, Oroumieh
University, Oroumieh, Iran (in Farsi).

Konard, T-M., and Lachance, D., 2000. Mechanical properties of unbound aggregates from DCP and Plate Load Test.
Proceedings of the Fifth International Conference on Unbound Aggregate in Roads, Nottinghham, UK.

Lee ¢, Kim KS, Woo W, Lee W., 2014. Soil stiffness gauge (SSG) and dynamic cone penetrometer (DCP) tests for
estimating engineering properties of weathered sandy soils in Korea, Journal of Engineering Geology, Vol. 169, pp. 91-99.

Luna, R, Frost, J.D.,1998. Spatial liquefaction analysis system. J Comput Civil Eng 12(1):48-56.

Scala, A.J., 1956. Simple Methods of Flexible Pavement Design Using Cone Penetrometers, Proc. 2nd Australian-New
Zealand Conf. Soil Mech. and Found. Engrg., pp.

Sonmez, H., 2003. Modification of the liquefaction potential index and liquefaction susceptibility mapping for a
liquefaction-prone area (Inegol, Turkey). Environ Geol 44(7):862-871.

Youd, T.L., Idriss, I.M., 2001. Liquefaction resistance of soils: summary report from the 1996 NCEER and 1998
NCEER/NSF workshop on evaluation of Liquefaction resistance of soils. J Geotech Geoenviron 127(10):817-833.

\ V¥



Jisl & : ) X
doe?; L \ \
i < ) AR
v M:Y\ 1YV ole OLI YE 4 YY ¢ ::J'-

o= A Qom, 14-15 Nov., 2018 Uk

o e oly 80

EL! g Sl (i ) T 90 S8 gw (o WD (9 38 Al y S A g
Q0000000

M.rezaei @UOK.AC.Ir «dns 03,5 ¢ guign 0dSCEils cOliws S ol&ils Hb skl cOdne guilign (5 575 ¢ SLS ) dasms

pariaabdol1ahi@ymail.com «idms o5 8 ¢ gudign 0 1SCi3 c3liws S ol8E1s cdan uvckign Lyl wlid )8 ¢ e b

0000009
lous>

3s50 sl bl o Fete S SO Tl B sl o (K ikige 5 K ST (Odan ige slawi 5o
S 5 gk g sl by 5 AT (la sy 51 Y soms mlsnl S i (61 Sl o L b ST 53 slind
St i b Olabl BB (sla 555 51 Ol c0n ol (b Olsie & il gn 0les 5 €ajm s 3505m ST )s
S o 5 (AL (sla By 53 Bp Ot 5 & il o 4 35 oslinal Fsl sl o
6u&6|ﬂtw‘}&>6uuu)géﬂcyuﬂmwgg@\,, S Coda cdllie ol s bl
dw ol 5 (5,8 050 Sllas 1 ol (100 gl (sl g 1l ¢y shite ol il o Kt dnle 5 Cobd (s
Lo st Caltiee SV 5 alaly ey codd 4yl ke 0305 oSS wuﬁw..\i;;wﬂﬁ Ol o 3157
5 (5T (Sl ot 51 o3lizl b gLl 5 $SCas iy zn S 0 S5 5 ol (o8 53 ey (slaber
sl Oy 4 1 5 0351 (RP) (5,8 poanal s o sl 5lin o 2oy Sl G185 alaly G Jail ) (31 ook o3
fslie (a3 k3 8 sl kb 5 St (1 o 5 K aile ol op pLBl 5 S By e o A
w‘.d‘:‘ﬁcjﬁ Cos o st o 33 daslgy ol S8 oS 515 Ol adly laesls ,islan b (galgiiny il 5 ol o
G ) 3 @3lgiieg Lalsy o5 das e DL G b s Bl e By slasls b illas 53 SlS” Alol il 5 03
Glroisp b ks o o pmeds 55 T 51015 o0 os Do 5 Bl (8 g0 S (o 03 (25 b

35 o3kl $Kiw widige

L;)LATJ.:JaJ Ol g e :b’Tv\.«cé_i;s awle (Cold (ol (& T 1y ol ..\.:.b’

Development a new empirical relation between dry and saturated shear wave velocity
Mohammad Rezaei, PhD in Mining Engineering, Assistant professor, Department of Mining Engineering, University of
Kurdistan, Sanandaj, Iran
Parya Abdollahi, M.sc in Mining Engineering, Department of Mining Engineering, University of Kurdistan, Sanandaj, Iran

Abstract:

Ultrasonic wave velocities are the main parameter in most designs of the mining, rock mechanics and rock
engineering sciences. For waves determinations, laboratory and in situ methods are usually used which are
costly and time consuming in most cases. As an alternative, indirect reliable methods to determine u Itrasonic
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wave velocities that can help in problems covering of laboratory and in situ approaches. The aim of this paper is
to present the indirect relations between the dry and saturated shear wave velocity for schist, phyllite, sandstone
rocks. For this purpose, rock cylindrical samples are collected from the coring operation of the Marivan Azad
dam site. Then on the basis of the suitable prepared databse, five relations in different status including linear,
logarithmic, polynomial, exponential and power equations between dry and saturated shear wave velocity have
been developed based on the statistical analysis. Among the above equations, power relation has the higher
determination coefficient and thus selected as the optimum equation between the dry and saturated shear wave
velocity both for sandstone and; schist and phyllite rocks. Finally, comparison the results of the suggested
relations with the results of the actual values showed that these relations have the high accuracy and their results
are completely in accordance with the real values. The above results indicated that the proposed equations in
this research have high ability in shear wave velocity prediction and can be practically applied estimation related
to the rock engineering projects.

Keywords: Shear wave, Schist, Phyllite, Sandstone, Marivan Azad Dam, Statistical analysis
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Determining the relationship between the dry and saturated compressional wave velocity
Mohammad Rezaei, Parya Abdollahi

Abstract:

Compressional wave velocity in rock is one of the main used parameters in different sciences such as mining,
civil, geotechnics, rock mechanics and oil and gas exploration engineering. This parameter in measured both in
the laboratory and in the field which is costly and time-consuming. So development of reliable indirect method
for wave velocity determination can helps to solve the above problems. In this paper, suitable relations between
the dry and saturated wave velocity are presented. To do that, cylindrical rock samples were prepared from the
coring operation in the Marivan Azad dam site. After construction a suitable database, five different relation
including linear, logarithmic, polynomial, exponential and power equations between the dry and saturated wave
velocity were developed based on the statistical analysis. Then, an equation with maximum determination
coefficient was proposed as the best equation between the dry and saturated wave velocity for sandstone, schist
and phyllite. Validation of the proposed equations was made using the real data and the obtained results showed
that the suggested relations have high accuracy and are in agreements with the real data. Considering the above
results, it is concluded that the proposed relations in this study can be used to predict the wave velocity in
different condition.

Keywords: Marivan Azad dam, Compressional wave velocity, Statistical analysis, Empirical relation
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The Study of geological features of travertine engineering in northern Avaj region in Qazvin
province

Abstract:

Understanding the geotechnical features of rocks in the implementation of engineering and mining projects is of
great importance. In this research, to find out the travertine traits of the Eran area, samples of these rocks were
prepared and in the laboratory their geotechnical characteristics were determined. The results of the experiments
show that the rocks of the area are classified in the category DL according to the classification of engineering
stone. Also, by comparing the results of experiments performed with special standard tables, it was found that
the studied rocks are suitable for use in most engineering projects, especially stone.

Keywords :travertine, geotechnical features,Avaj region.
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Investigating the possibility of using bentonite clays in the edible industries

Shiba Mohammad Pouri, Master Student of Geology Engineering in Trbiyat Modares University
(shiba.mohammadpouri@gmail.com)

Dr. Mohammad Reza Nikudel, Faculty member of geology department in Tarbiyat Modares University

Dr. Masha’alla Khamechiyan, Faculty member of geology department in Tarbiyat Modares University

Abstract:

Bentonite is a clay composed primarily of smectite family minerals. Bentonite due to its high absorption
capacity, cation exchange capacity, dewatering, inflation, adhesion, formability and reduced permeability (in
comparison with other clay minerals) have been used in enhancing industries, agricultural applications,
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engineering and construction programs, environmental restoration, geology, and in many other different
applications. Throuh this research, we want to know that if bentonite has any usage in edible industries. To
answering provious question, we examined the history of using clay for edible purposes and by sampling the
clay in the "Seh Qal’e" area in South Khorasan Province, and performing preliminary experiments, we showed
that if those clays will appropriatly enhanced, and then they have the potential for using in edible industries.

Keywords: Bentonite; Edible Industries; Industurial properties; Montemorilonite; Seh Qal’e
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Considering the strain in tunnel face by changing the overburden and geomechanical
parameters of the host rock
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Technology, Iran, smahdevari@cc.iut.ac.ir
M.Sc. student, Department of Mining Engineering, Isfahan University of Technology, Iran,
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Abstract:

The longitudinal displacement profile of tunnel is one of the essential parameters in the design of tunnels. As it
determines the quantity of load carried by support and controls the amount of ground subsidence. The studies up
to now, applied elastic analysis to consider longitudinal displacement profile and did not include geomechanical
parameters of the host rock. So, in this study using 3D numerical simulation, the effect of the overburden and
geomechanical parameters of the host rock on the longitudinal profile of tunnel has been investigated. The
results of the analysis showed that the strain at the tunnel face is in the range of 31 to 60 percent and an average
of 41 percent in caparison with total strain of tunnel. Increasing overburden up to 250 meters leads to an
increase in strain at the tunnel face and if the overburden is more than 250 meters, it does not affect the strain at
the tunnel face. The effect of deformation modulus variations in the range of 0.8 to 5 GPa on the strain at the
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tunnel face could be neglected. In addition, the strain at the tunnel face decreases with increasing cohesion and
internal friction angle. By increasing cohesion, the effect of the friction angle on the strain at the tunnel face
decreases.

Keywords : Longitudinal profile of the tunnel, numerical simulation, Strain at the tunnel face
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Influence of mineralogy and texture on engineering properties of plutonic rocks
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Abstract

Granite is one of the most used building stones in the building industry. Mineralogy variation and textural
changes are the properties of this rock that are caused by different conditions of forming and compositions of
the magma. These properties make it difficult to predict the engineering behavior of granite stone for
implementation of executable projects, as well as to estimate the resistive, structural, and physical properties of
this rock. To prevent these problems, many standard tests have been performed by many researchers and various
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laboratory equipment has been used. In this study, three samples of granite, Alamut, Nehbandan and Takab
were selected and studied. After microscopic studies of the samples and their XRD test results, for evaluating of
mineralogy and texture, the physical properties such as density, volume unit weight, porosity and water
absorption percentage as well as engineering properties such as uniaxial compressive strength, were tested.
Then, the relationship between mineralogy and texture with the physical and engineering properties of the
samples was investigated. Fine grain texture, low porosity, high compacts of the grains, and lack of quartz in
Alamot granite are the reasons of the high density and uniaxial compressive strength of this sample. While the
high quartz content, higher porosity, many Quatz-Quatz contact boundaries in Takab sample are reasons of its
low uniaxial compressive strength and high brittleness. Nehbandan granite also has an intermediate amount of
uniaxial compressive strength and porosity in comparison to Alamut and Takab granite.

Keywords: Granite, Mineralogy and Texture, physical properties, uniaxial compressive strength
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An Investigation into the Impact of Dust Dispersion in the process of education students,

Case Study: Sistan, East of Iran
Behrooz Sahebzadeh, Farhangian University, Shahid Motahhari Campus, Zahedan, Iran

Noor Mohammad Barahoei Moghadam, Farhangian University, Shahid Motahhari Campus, Zahedan, Iran
Abstract:
Sistan in eastern Iran, with a large number of human biosecurity centers in the villages and cities and the highest
population density, it is a good place to strong winds and Dust Dispersion in Iran. Dispersion of dust in the
environment causes schools to shut down and stop educational activities in schools. Educational buildings,
laboratory and workshops, welfare buildings, Sports halls, etc. are damaged in schools. In these areas, the cost
per capita education increases to provide appropriate educational services for students, as well as household
expenditures to provide educational facilities for the growth and development of their children. The Basic
measures by the education apparatus are to reduce the destructive effects of dust dispersal on the process of
educating citizens in Two parts include Coordination’s and follow up the Out of the organization and actions in
the organization. In the internal dimension, the education system should recreate educational programs and
hardware and software structures with the aim of reducing the effects of dust dispersion on learning activities-
learning activities in school settings in these areas. And provide appropriate opportunities for students to know
the phenomenon of dust and simple practical solutions to counter the rise and spread of the environment.

Keywords: Dust Dispersion, Education, School Closure, Structural Damage, Sistan, East of Iran.
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Hazard zonation of land subsidence using analytical hierarchy process, Neyshabour Plain
M. Rezaei!, Z. Yazdani?, and M. Dashti Barmaki?

!Associate Professor of Hydrogeology, Dept. of Earth Sciences, University of Shiraz

IM.Sc. Student of Hydrogeology, Faculty of Earth Sciences, University of Kharazmi

3Ph.D Student of Hydrogeology, Faculty of Earth Sciences, University of Kharazmi
Abstract:
Due to the excessive exploitation of groundwater resources in the long term from the Neyshabour plain, hazard
zonation of land subsidence in this aquifer was investigated. Zonation was done based on some effective factors
on land subsidence such as hydraulic conductivity, specific yield, compressible sediments thickness, alluvium
thickness, saturated thickness, groundwater drawdown, and recharge. Thematic maps of factors were prepared
in GIS and ratings were done by a scale from 0 to 9. Measuring the weight of the maps was performed by using
analytical hierarchical process. Clay thickness factor by a weight of 0.5, and factors such as the groundwater
drawdown and saturated thickness were in the first and secondary importance in the creation of subsidence area.
The lowest coefficient of importance on the land subsidence in the area was assigned to the specific yield and
hydraulic conductivity factors. According to the risk map, the study area was divided into four subsidence risk
categories (very high, high, medium and low). The results indicate that the highest risk of subsidence in the
Neishabur plain belongs to eastern and northeast of areas. 43 % of the area is located in the very high and high
risk zones.
Keywords : Groundwater drawdown, Land subsidence, Analytic hierarchy process, Neyshabour plain
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