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Use of Shredded Tyre Waste in
Improvement the Properties of Soft Soil

Abstract :

-This research include experimental study on the effect of addition
of Rubber on swelling properties and shear strength of expansive
clay soil and for that Rubber  was used in percentage of
(5,10,15)% of dry weight of clay soil, and the Rubber was used
in two methods ,the first method was pieces of lem  in length
and approximate section of 2—4mm*, the second method was as
powder passing from sieve of 0.425mm.

-Series of tests were done to study properties of swelling and shear
strength of formed samples for several cases of initial moisture
of the soil .

-The experimental results were analysed , and we got that pieces
of Rubber give good activity in improvement the swelling
properties and shear, several significant conclusions and
recommendations for future researches were presented.

Key words : Swelling pressure , Shear strength ,expansive soil ,
Rubber tyre waste.
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Finite element modeling method of roller compacted
concrete dam ( Mujib Dam).

Waseem Yousef Daoud’
! PhD of geotechnical engineering, Department of studies and technical affairs, water
resource directorate in Tartous, Tartous, Syria.
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Abstract:
The Roller Compacted Concrete (RCC) offers a different concept in the creation of
pavement and concrete dams, it’s dry Beaton (Zero Abrams slump), with a low
watercontent, and includes of dense mix consisting of graded coarse aggregate,
andcementations materials, and water, this makes it so difficult to compact it in big
thicknesses layers without using large energy rollers compactors. concrete conveys
bytrucks, placed and compacted by using equipment asphalt pavement. The main
advantageof this technique is in reducing the completion time and cost savings in labor
and thepossibility of replacing traditional materials in road paving. It also provides a
solid surfacesmooth and polished, and would facilitate the operations of traffic
expected in allcircumstances and various factors such as axial loads and environmental
conditions. In this research SAP program was used to analyze stresses in the body dam
and foundation in RCC mujib dam. This study presents a modified step-by-step
approach, which improved the stress modeling within the available commercial
software (SAP finite element program). The results are shown that the greatest tension
1s developed in the rock adjacent to the toe of the battered slope. For static analyses it
is shown the safety factor (SF) for stability was greater than 1 for both horizontal shear
stresses and principal stresses. But for dynamic loads the analyses showed a significant

zone were the SF was less than required value.

Key Words: roller compacted concrete, pozzolan, static load, dynamic loud.

36




35508 Chag asmig .o 2021 ale 12 aadl 43 dlaadl o) dadly A

1- Introduction:

Roller compacted concrete (RCC) dams emerged as a viable new type of dam during
the 1980s. They have gained acceptance worldwide in a relatively short time due to
their low cost, which is derived in part from their rapid method of construction [1].
The RCC method evolved not only from the effort of some influential concrete dam
designers but also from the work of geotechnical engineers who have traditionally
designed earth and rock—fill embankments. Their combined efforts have produced a
concrete dam built by methods usually associated with earth dam construction. The
product is a less costly dam with the same inherent safety as a conventionally placed
concrete dam [2].

Roller Compacted Concrete — RCC - is a technique characterized mainly by its use
of rollers for compaction. Roller compacted concrete (RCC) is a construction
methodology, not a Design Criteria or technology, that use a concrete (and is a
concrete as material) of no-—slump consistency in its unhardened state that is
transported, placed, and compacted using earth and rock fill construction equipment
[3].

RCC is a concrete that differs from conventional concrete principally in that it has a
consistency that will support a vibratory roller and an aggregate grading and fines
content suitable for compaction by the roller or other external methods.

All materials used in a high RCC dam, including cement, pozzolanic material and fine

and coarse aggregates, The objective of RCC proportioning is to provide a dense
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and stable mass that meets the strength, durability, and permeability requirements for
its application. Materials used for RCC include cementitious materials, aggregates,
water, and admixtures. A wide range of materials has been used successfully to
produce RCC mixtures.

2- RCC technology:

In the development of RCC technology, two philosophies, or approaches, have
emerged with respect to a RCC a mix design methods. They can be termed the
soils, or geotechnical, philosophy, and the concrete philosophy, there is no distinct
line separating the two philosophies. Basically, RCC mixtures produced using
concrete design methods have a more fluid consistency as measured by Vebe or
vibratory compaction (VC) test. these mixes may be described as being more
workable than those developed using the soil approach, yet both philosophies will
produce a concrete that is termed (zero slump) [4].

The soil philosophy considered RCC as cement — enriched processed soil, or
aggregate, whose mix design is based, is on moisture — density relationship. for a
specified aggregate and cementations material content, the goal is to determine an
optimum moisture content for a laboratory compactive effort that corresponds to the
effort or density applied by the rollers in the field. In the soil approach, paste
(cement, pozzolna and water) does not generally fill all the voids in the aggregate

after compaction.
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The principles of compaction developed by proctor in the early 1930s are applied in
the soils approach to the proportioning of RCC mixtures. Proctor determined that for
a given compactive effort there is an (optimum moisture) content that produced a
maximum at dry density. Increasing the compactive effort results in a greater
maximum dry density at lower optimum moisture content.

Based on these compaction principles, dry density is used as the design index in the
soil approach. dry density is defined as the dry weight of solids per unit volume of
material, independent of water content. it can be calculated from wet density, and

vice versa, by the formula (1):

Where p4 = dry density

Po= Wet density

o = moisture content of total mix expressed as a decimal.

if an optimum moisture content is used that corresponds to the compactive effort
achieved by the rollers in the field, a material at maximum dry density will be
produced.

Materials used for RCC include cementations materials (Portland cement and
pozzolanas such as fly ash), aggregate, water, and admixtures. a wide range of
material has been used successfully to produce RCC mixture. RCC can be made
from any of the basic types of Portland cement or cement plus pozzolan, the

cementations content is usually about 120 kg/m3 and pozzolanic material (Fly Ash) in
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amounts from 20% to 30% by weight of the cementations material to reduce the heat
of hydration [5].

Use of a pozzolanic material in RCC serves some purposes [6]:

a) As a partial replacement for cement to reduce heat generation;

b) To increase the compressive strength at large ages, if the material has large
Pozzolanic Activity with cement.

c) To increase the durability.

d) To reduce cost.

Also for RCC, like conventionally placed concrete, aggregate quality and gradation
are important factors influencing the final products.

Malkawi et al presented a thermal structural analysis using the ANSYS computer

program to assess the effect of heat of hydration in RCC structural stresses [7].

3- Objective of this research:

This research presents a numerical modeling for AL-Mujib RCC dam, and static and
dynamic analyses for dam. In this study presents a modified step—by-step approach,
which improved the stress modeling within the available commercial software (SAP
finite element program). Static, pseudo-static and dynamic structural stability analysis
for AL-Mujib RCC Dam was carried out using finite element Method (FEM). The

response spectrum of the 1995 Aquba earthquake and a representative elastic—
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spectrum with smooth plateau for both operating basis earthquake (OBE) was used
in this study to carry out the dynamic stress analysis of AL—Mujib RCC Dam.
4- Description of the Dam:

The Mujib Canyon, about 60 km south of Amman, another hybrid dam was
currently completed. Mujib Dam, also owned by the Jordan Valley Authority, as well
was designed as a central RCC gravity dam with adjacent earth fill dams at the
valley flanks. Its maximum height reaches approx 60 m, the total volume of the RCC
structure will be 720,000 m>.

It is a 47 m high roller compacted concrete gravity dam. Geometric configuration for

this dam is shown in Figure (1) [7].

T
51 ‘[ II \_j: \:|;
r;r H[ || -\\,
|
| ;
| N
51,38

Figure (1): Geometric configuration for Mujib dam
5- Material properties:
The following static and dynamic material properties for (RCC and rock
foundation) which the analysis process need to it were taken as shown in table (1).

Table (1): Static and dynamic material properties for (RCC and rock foundation).
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Modulus of Poisson,s Unit Tensile Compressi
condition | material elasticity ratio v weight strength ve strength
E(Gpa) (KN/m?) (Mpa) (Mpa)
Dam
15 0.2 24 1.05 14.6
Static material
foundation 12 0.2 28 22
Dam
19.5 0.2 24 1.58 19
dynamic | material
foundation 16.8 0.2 28 22

The foundation rock conditions at the Mujib dam site, which is presented in the
companying Geotechnical interpretative report, the foundation parameters use in the
stability analysis are listed in table (2).

Table (2): Foundation parameters.

Rack Friction angle Compression
Rock location Cohesion (c)
formation (2) strength (f.)
Dam/foundation Naure
47° 425 kpa 22Mpa
interface limestone
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The boundaries of the foundation have been fixed for translation and rotation
movement, as shown in Figure (2). In addition all out of plane DOF were restrained

for all nodes.

Figure (2): The boundaries of the foundation for Mujib dam.
6— Design loads:
Several basic load cases are defined for inclusion in the structural load conditions for
the mujib dam: Dead load (D) Reservoir water load, Uplift load, Silt load and
Earthquake load.
Hydrostatic uplift pressure: Uplift at the concrete/rock interface assumed to vary as a
straight line from full headwater pressure at the heel to zero water pressure at the
toe, over 100% of the base area,
Hydrostatic pressure: The weight of fresh water should be taken at 9.81 kN/m3. A
linear distribution of thestatic water pressure acting normal to the surface of the dam
should be applied varies from (Oat the water face to (W * h) at the dam base.
Earthquake load: The seismic loading has been input as response spectra for the
Operating Basis Earthquake (OBE) at (0.2 PGA (peak ground acceleration) and the

Maximum Credible Earthquake (MCE) at 0.5 PGA. A response spectrum is a plot of
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the peak response of a Spectra Damping (SD) of system to an earthquake motion
against the natural period of oscillation for that system at a given level of damping.
The transverse component acceleration time history recorded at Aquaba Hotel
Station of the 1995 Aqaba Earthquake was used in this study in figure (3), this
earthquake record was used to generate response spectra for OBE loading which are

shown on figure (4) [7]. The seismic loading is applied horizontally only.

0.2

005 J I

-0.05 i L

D 5 10 15 20 25 30 35 40

Figure (3): The Transverse component acceleration time history at Agaba Hotel

station of the 1995 Agaba Earthquake [7].
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Figure (4): OBE Response Spectra for 10% Damping
The parameters are considered in this study to evaluate their effects on stresses in
the dam. Figure (5) show the considered dam geometry with the associated finite

element. The results are taken in the section at the dam base.
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Figure (5): Dam geometry with the associated finite element.
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7- Static results:

Figure (6) show the deformation shape of Mujib Dam due to the static loads and
figure (7) show the envelope of Maximum stress (S11) due to static loading, Figures
(8) show the peak stress distributions and the peak stress across base of dam due
to static loads. It should be noted that the greatest tension is developed in the rock
adjacent to the toe of the slope and figure (9) show the minimum stress across base
of dam due to static loads and figures (10), (11), (12) show the stress in X—direction
and Y-direction and shear stress on the bass of the Dam due to the static loads. It is
noted that almost all the types of stresses decreased across the bass of dam, it is
due to the uplift water and increasing the distance from water pressure, but some
times the stresses increase at the end of the bass of dam, it is depended on the
geometric configuration for this dam (in static load), and seismic loading ( in dynamic

Ioad).

_i'

i
I
!
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T

Figure (6) deformation shape of Mujib Dam (static loading condition)
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Figure (7) Envelope Maximum Stress (S11) (static loads condition).

peak stress across Bass of Dam(static case)
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Figure (8): Peak Stress across Bass of Dam (Static Case).
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Minimum Principal Stress (Mpajacross Bass of Dam(static case)
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Figure (9): Minimum Principal Stress across Bass of Dam (Static Case).

Normal stress in X-direction across bass of Dam (static
loads)
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Figure (10): Normal stress in X-direction across Bass of Dam (Static Case).

48



35508 Chag asmig .o 2021 ale 12 aadl 43 dlaadl o) dadly A

normal stress in Y-direction across base of the
Dam (static loads)
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Figure (11): Normal stress in Y—direction across Bass of Dam (Static Case).
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Figure (12): Shear Stress across bass of Dam (Static Case).
8- Dynamic results:
Figure (13) show the envelope of Maximum stress (S11) due to dynamic loading,
Figures (14),(15), (16) show the normal stress in X direction, in Y direction

distributions and the shear stress across base of dam due to dynamic loads.
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Figure (14): Normal stress in X-direction across Bass of Dam (Dynamic Case).

50



35508 Chag asmig .o 2021 ale 12 aadl 43 dlaadl o) dadly A

Normal stresses in Y_ direction
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Figure (15): Normal stress in Y-direction across Bass of Dam (Dynamic Case).
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Figure (16): Shear stress across Bass of Dam (Dynamic Case).
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9- Factor of safety:

The calculated stress levels were compared with the rock mass strength, as
defined by cohesion and friction angle. In table (3) it shown how determines a factor
of safety for each element.

Table (3): Formula for determine the factor of safety.

Friction(Degree)
Normal stress
Cohesion,C,(Mpa) (o) on,(Mpa) T F.S
0,425 47° Szz C+ On tan(@) T/Slz

The analyses showed the significant zone where the factor of safety was less than
required value 1. Factor of safety along the base of the dam was determined for
various loading cases (static, OBE), for static analyses it is shown the safe factor for
stability was greater than 1 for both horizontal shear stresses figure (17) and
principal stresses figure (18), indicating thus that the strength available between the
RCC layer is enough to ensure stability .

For OBE loading case the factor of safety for principal stresses also shown in figure
(19). All the changes in the SF are depended on the changes of the stresses along

the base of dam.
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Factor of safety for horizontal shear stresses,
static loads
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Figure (17): Factor of Safety for horizontal shear stresses (Static case).

factor of safety for principal stresses, static loads
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Figure (18): Factor of Safety for principal stresses (Static case).
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Factor of Saftey For Princpal stresses,
Dynamic loading (OBE )
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Figure (19): Factor of Safety for principal stresses (Dynamic case OBE).

10- Conclusion:

In this research it was discussed the numerical modeling for AL-Mujib RCC dam,
and static and dynamic analyses were done for dam. This study presents a modified
step—-by-step approach, which improved the stress modeling within the available
commercial software (SAP finite element program). Static, pseudo-static and
dynamic structural stability analysis for AL-Mujib RCC Dam was carried out using
finite element Method (FEM). The response spectrum of the 1995 Aquba earthquake
and a representative elastic—spectrum with smooth plateau for both operating basis
earthquake (OBE) was used in this study to carry out the dynamic stress analysis of
AL-Mujib RCC Dam. It is shown that the greatest tension is developed in the rock
adjacent to the toe of the battered slope. The safety factor (SF) was calculated
against shear and principal stresses at different sections across the dam for all the

loading conditions.
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For static analyses it is shown the safety factor (SF) for stability was greater than 1

for both horizontal shear stresses and principal stresses, indicating that the strength

available between the RCC layers is enough to ensure stability. But for dynamic

analysis the analyses showed a significant zone were the SF was less than required

value, so it should be modify the geometric configuration for this dam to reach to SF

greater than required value.
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ABSTRACT

Polycyclic aromatic hydrocarbons (PAHs) are classified as
persistent organic pollutants due to their stability and longevity in
the environment, They are highly toxic and causing cancers and
congenital malformations in humans. Water samples were collected
from the Sourit spring site during the period between 26/12/2019
and 5/12/2020. The qualitative and quantitative analysis of the final
extracts of the studied samples was determined by using the GC /
MS technique. The total average concentrations of PAHs in the
studied water ranged between 258,4 ng/l — 380,5 ng/l. The highest
concentrations were in the winter and the lowest in the summer. We
found the highest concentrations of aromatic compounds consisting
of three and four rings in the studied water. consisting of three and
four rings of in the studied water, Possible sources of aromatic
hydrocarbons have been identified as a mixed source of combustion
and petroleum.

Key words: Aromatic compounds, Gas chromatography, source of
combustion and petroleum, Sourit spring water.
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Acenaphthene 1823 | 2248 | 2012 | 1877 | 1522 | 102 | 633 | 798 | 1135 | 1536

Fluorene 123 182 | 178 | 1749 | 136 | 103 | 1341 | 45 | 125 | 923

Phenanthrene 13| 1845 | 1 | 265 | 35 | 1923 | 198 | 83 | 252 | Ml

Anthracene UIS| 223 | 51 | 26 | 2713 | 153 | 183 | 172 | 163 | 2185

Fluoranthene B 6 | B | WL B | B3 | B | 8BS | B3 | 113

Pyrene 1920 256 | 32 | 295 | 203 | 302 | 2745 | 253 | W1 | 123

Benzo(a)anthracene | nd | nd nd nd nd nd nd nd nd nd

Chrysene 042 SLT | 4883 | 4213 | 401 | 395 | 3514 | 512 | 53 | 483

Benzo(b)fluoranthene | nd | nd nd nd nd nd nd nd nd nd

Benzo(k)fluoranthene | nd | nd nd nd nd nd nd nd nd nd

Benzo(a)Pyrene 48 | 193 | 23 | 173 | 42 | 178 | 135 | 168 | 103 | 125
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Indeno(1,2,3-cd)pyrene | 68 | 106 | 1122 | 1521 | 1615 | 91 | 325 | 74 | 715 | 08

LPAHS g s 18943 | 338.83 | 36L11 | 339.17 | 29515 | 25516 | 261.62 | 276.79 | 290.16 | 269.67

LSl ddie 50 :ind
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The motion's dynamic and its effect on increasing the
implicit for the Residential spaces

Abstract

The living requirements of the family have been facing
continuous changes over time as a result of changing its size or the
needs of its members or its level of income and economic conditions, or
as a result of increasing technological developments, so there is a need
to balance these requirements, and making changes in the number of
rooms in the house, increase or decrease, or in their uses or to
Adapting this housing to its new needs, and here the importance of
achieving flexibility in design as the best economic solution that
reduces the cost of the house and enables the largest number of
families to own it by providing the efficiency of exploiting all its spaces,
and finding design solutions for a space is a vision resulting from the
ability of the designer to use the design Through awareness and
analysis of design problems. And finding contemporary solutions that
contribute to making small and limited spaces and making them appear
larger than they are without the need to move to another housing at
low financial costs, with the aim of raising the quality of life, through
the optimal use of the kinematic, which has become an inevitable
necessity in all elements and vocabulary of design and division The
interior and movement corridors will be more dynamic, moving and
able to impart the spirit of vitality and start, this is what we try to reach
through research.

Key words:
Dynamic ¢movement: flexibility «space. Space waste« Design

solutions movable walls.
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Calibration of the hysterical loop of a
reinforced concrete shear wall using
Continuum Finite Element Components

Model and Multi-layer shell element model

Eng. Rania Al-Ahmar!, Prof. Mayada Al Ahmad Al Kousa?, Dr. Amjad

Al-Helwani?

ABSTRACT:
The response analysis of reinforced concrete structures subjected to
strong earthquake motions requires material models that are able to
simulate cyclic deformation and damage realistically. This paper
presents the results of a study of the nonlinear behavior of a
reinforced concrete shear wall subjected to cyclic loading. The
hysterical loop resulting from an experiment of a reinforced concrete
shear wall exposed to a cyclic load was calibrated with the analytical
results using the continuum finite element components model based
on ABAQUS program, and it was re—calibrated using the multi-layer
shell element model based on OpenSees program. A detailed
discussion is provided on the modeling capabilities of the two

software in simulate the complex behavior of the shear wall.

Keywords: hysterical loop, cyclic load, damage, continuum finite
element components model, multi-layer shell element model, RC
shear wall.
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