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Properties
of Concrete

aWith pproper
p materials and techniques,
q ,
concrete can withstand many acids,, water,
fire,, and abrasion.

 ﻭﺍﻟﻤﺎﺀ ﻭﺍﻟﻨﺎﺭ، ﺘﻘﺎﻭﻡ ﺍﻻﻭﺴﺎﻁ ﺍﻟﺤﻤﻀﻴﺔ،ﻤﺎﺩﺓ ﺒﺨﺼﺎﺌﺹ ﻭﺘﻘﻨﻴﺎﺕ ﻋﺎﻟﻴﺔ
.ﻜﻤﺎ ﻭﺘﻘﺎﻭﻡﻡ ﻋﻭﺍﻤل ﺍﻟﻜﺸﻁ

aConcrete can be finished to produce surfaces
ranging from glass-smooth
glass smooth to coarsely
textured, and it can be colored with pigments
أﺻﺒﺎغ
غ
 ﺒor painted.

aConcrete has substantial strength in
compression, but is weak in tension.
aMost structural uses, such as beams, column,
slabs,, involve reinforced concrete,, which
depends on concrete's strength in compression
g in tension.
and steel's strength
aSince concrete is a structural material, strength
is a desirable property.
property

Types
of Concrete

1.Plain Concrete
 aاﻟﺨﺮﺳﺎﻧﺔ اﻟﻌﺎدﻳﺔ(Plain Concrete) .
اﻟﺨﺮﺳﺎﻧﺔ ﺑﺪون اى ﺣﺪﻳﺪ ﺗﺴﻠﻴﺢ وﺗﺴﺘﺨﺪم ﻓﻲ اﻋﻤﺎل اﻟﻔﺮﺷﺎت اﻟﺨﺮﺳﺎﻧﻴﺔ اﺳﻔﻞ
اﻋﻤﺎل
ﻻﺟﻬﺎدات اﻟﺸﺪ ووآﺬﻟﻚ
ل
ﻣﻌﺮﺿﺔ ﺟﻬ
اﻟﻐﻴﺮ ﺮ
اﻟﻜﺘﻞ ﻴﺮ
إﻧﺘﺎج ﻞ
ﻓﻲ إ ج
اﻻﺳﺎﺳﺎت ووآﺬﻟﻚ ﻲ
اﻻرﺿﻴﺎت وﺗﺘﺮاوح ﻣﻘﺎوﻣﺘﻬﺎ ﺑﻴﻦ  150آﺠﻢ/ﺳﻢ 2إﻟﻰ  200آﺠﻢ/ﺳﻢ.2

2. Reinforced Concrete
(Reinforced
(R i f
)d Concrete
C
) t
اﻟﺨﺮﺳﺎﻧﺔ اﻟﻤﺴﻠﺤﺔ.
هﻰ ﺧﺮﺳﺎﻧﺔ ﻋﺎدﻳﺔ ﻣﺸﺘﺮك ﻣﻌﻬﺎ ﺣﺪﻳﺪ
اﻟﺘﺴﻠﻴﺢ ﻟﻤﻘﺎوﻣﺔ اﺟﻬﺎدات اﻟﺸﺪ واﻟﺘﻲ
ﻳﺠﺐ ﻓﻴﻬﺎ ﻣﺮاﻋﺎﻩ اﻟﺘﻮاﻓﻖ وآﺬﻟﻚ
واﻻﻧﻔﻌﺎﻻت
اﻻﺟﻬﺎدات و ﻻ ﻻ
ن ﺑﻴﻦ ﻻﺟﻬ
اﻻﺗﺰان
ﻻﺰ
ﻓﻲ آﻼ ﻣﻦ اﻟﺤﺪﻳﺪ واﻟﺨﺮﺳﺎﻧﺔ
وﺗﺘﺮاوح ﻣﻘﺎوﻣﺘﻬﺎ ﻣﻦ 400-250
آآﺠﻢ/ﺳﻢ.2

3. FOAMED CONCRETE
ﺍﻟﺭﻏﻭﻴﺔFOAMED concrete :
ﺔ
ﺍﻟﺨﺭﺴﺎﻨﺔﺔ

 ﻫﻲ ﺨﻠﻁﺔ ﻤﻥ ﺍﻷﺴﻤﻨﺕ ﻭﺍﻟﺭﻤل ﻭﺒﻌﺽ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﺎﻭﻴﺔ ﺍﻟﺘﻲ ﺘﺨﻠﻁ ﻓﻲ ﺨﻼﻁﺔ
ل ﺍﺍﻟﺨﻠﻁﺔ  ,ﻤﻤﺎ
ﺩﺍﺨل
ﻫﻭﺍﺌﻴﺔ ﺍ
ﺇﺤﺩﺍﺙ ﻓﻘﺎﻋﺎﺕ ﻫﻭﺍ ﻴ
ﻰﺇ ﺍ
ﻱ ﻫﻫﺫﻩﻩ ﺍﺍﻟﺨﻠﻁﺔ ﺇﺇﻟﻰ
ﺘﺅﺩﻱ
ﺤﻴﺙ ﺅ
ﺦ ﻴ
ﺨﺎﺼﺔ ﻭﻭﺘﻀﺦ
ﻴﺴﺎﻋﺩ ﻋﻠﻰ ﺯﻴﺎﺩﺓ ﺤﺠﻤﻬﺎ ﻭﺨﻔﺔ ﻭﺯﻨﻬﺎ
ﺘﺴﺘﻌﻤل ﻫﺫﻩ ﺍﻟﺨﻠﻁﺔ ﻓﻲ ﺍﻟﻐﺎﻟﺏ ﻤﻥ ﺃﺠل ﺨﺭﺴﺎﻨﺔ ﺍﻟﻤﻴﻭل ﻟﻸﺴﻁﺢ ﻨﻅﺭﺍ ﻷﻨﻬﺎ ﺨﻔﻴﻔﺔ
ﻴﺅﺩﻱ ﺘﻠﻙ ﺍﻟﻔ ﺍﻏﺎﺕ
ﺍﻟﻔﺭﺍﻏﺎﺕ
ﻨﺎﻋﻤﺎ ﺍﻀﺎﻓﺔ ﺇﻟﺇﻟﻰ ﻤﺎﺎ ﺅﺩ
ﺴﻁﺤﻬﺎ ﻨﺎ ﺎ
ﻴﻜﻭﻥ ﻁ ﺎ
ﺍﻤﻜﺎﻨﻴﺔ ﺍﻥ ﻜ ﻥ
ﺯﻥ ﺍﻀﺎﻓﺔ ﺇﻟﺇﻟﻰ ﺍ ﻜﺎﻨ ﺔ
ﺍﻟﺍﻟﻭﺯﻥ
ﻓﻲ ﺯﻴﺎﺩﺓ ﺍﻟﻌﺯل ﺍﻟﺤﺭﺍﺭﻱ ﻟﻸﺴﻁﺢ
ﺘﻌﺘﺒﺭ ﺍﻟﺨﺭﺴﺎﻨﺔ ﺍﻟﺭﻏﻭﻴﺔ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺤﺩﻴﺜﺔ ﻭﺘﻌﺘﺒﺭ ﺤﻼ ﻤﻨﺎﺴﺒﺎ ﺃﻓﻀل ﻤﻥ ﺍﻟﺨﺭﺴﺎﻨﺔ
ﺍﻟﻌﺎﺩﻴﺔ ﺍﻟﻤﻴﻭل
ﻤﻥ ﻋﻴﻭﺒﻬﺎ ﺘﻌﺘﺒﺭ ﺍﻟﺨﺭﺴﺎﻨﺔ ﻫﺸﺔ ﻭﻀﻌﻴﻔﺔ ﻭﻟﺫﻟﻙ ﺘﺤﺘﺎﺝ ﺇﻟﻰ ﺍﻟﻌﻨﺎﻴﺔ ﺍﻟﻜﺒﻴﺭﺓ ﻟﻠﺘﻨﻔﻴﺫ
ﺽ ﺍﻟﺘﻜﺴﺭﺭ
ﻰ ﺒﺒﻌﺽ
ﻓﻭﻗﻬﺎ ﺇﺇﻟﻰ
ل ﻭﻬ
ﺍﻷﻋﻤﺎل
ﻱ ﻷ
ﺘﺅﺩﻱ
ﻥ ﺅ
ﻥ ﺍﻥ
ﺤﻴﺙ ﻴﻴﻤﻜﻥ
ﺯل ﻴ
ﻴﺏ ﺍﻟﻌﺯل
ﺘﺭﻜﻴﺏ
ﻭﻭﻋﻨﺩ ﺭ
ﻭﺍﻟﺘﺼﺩﻋﺎﺕ.

3. FOAMED CONCRETE

4. Light weight concrete
اﻟﺨﺮﺳﺎﻧﺔ اﻟﺨﻔﻴﻔﺔ )(Light weight concrete
هﻰ اﻟﺨﺮﺳﺎﻧﺔ اﻟﺘﻲ ﻳﻘﻞ وزﻧﻬﺎ ﻋﻦ  2000آﺠﻢ/م 3واﻟﻐﺮض ﻣﻦ إﺳﺘﺨﺪاﻣﻬﺎ هﻮ ﺗﻘﻠﻴﻞ
وزن اﻟﻤﻨﺸﺄ وﺑﺎﻟﺘﺎﻟﻲ ﺗﻘﻠﻴﻞ ﺗﻜﺎﻟﻴﻒ اﻻﺳﺎﺳﺎت وهﻨﺎك ﺛﻼث اﻧﻮاع ﻣﻦ اﻟﺨﺮﺳﺎﻧﺔ اﻟﺨﻔﻴﻔﺔ
 ﺨﺭﺴﺎﻨﺔ ﺨﺎﻟﻴﺔ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺭﻗﻴﻘﺔ Fine less Concrete
 ﺨﺭﺴﺎﻨﺔ ﺍﻟﺭﻜﺎﻡﻡ ﺍﻟﺨﻔﻴﻑ Light weight Aggregate
 ﺨﺭﺴﺎﻨﺔ ﺫﺍﺕ ﺨﻼﻴﺎ ﻤﻬﻭﺍﻩ Cellular Concrete

4. Light weight concrete
Why
Why use structural lightweight concrete?
 The primary use of structural lightweight concrete is reduce the
dead load of a concrete structure, which then allows the structural
designer to reduce the size of column
column, footings and other load
bearing elements. ﺗﻘﻠﻴﻞ اﻟﺤﺠﻢ
 Structural lightweight concrete mixtures can be designed to
achieve similar strengths as normal weight concrete.
 In building, structural lightweight concrete benefits from energy
conservation considerations.
 The marginally higher cost of the lightweight concrete is offset
by size reduction of structural elements, less reinforcing steel and
reduced volume of concrete,
concrete resulting in lower overall cost.
cost

4. Light weight
concrete
H iis structurall lightweight
How
li h i h concrete used?
d?
 Lightweight concrete can be manufactured with a combination
of fine and coarse lightweight
g
g aggregate
gg g or coarse lightweight
g
g
aggregate and normal weight fine aggregate.
 Complete replacement of normal weight fine aggregate with a
lightweight aggregate will decrease the concrete density by
approximately 160kg/m3.

5. concrete of precast
اﻟﺨﺮﺳﺎﻧﺔ ﻣﺴﺒﻘﺔ اﻟﺼﺐ
The concept of precast concrete.
 Construction includes those buildings where the majority of
structural components
p
are standardized and produced
p
in plants
p
in a
location away from the building, and then transported to the site for
assembly. And then transported to the site for assembly.
 These components are manufactured by industrial methods based
on mass production in order to build a large number of buildings in
a short time at low cost.

The main features of this
construction p
process are:
 The division and specialization of
the human workforce
 The use of tools, machinery, and
other equipment, usually automated,
in the production of standard,
interchangeable
g
pparts and pproducts.
 precast building systems are more
economical when compared to
Conventional multifamily
residential construction (apartment
buildings) in many countries.

The main features of this construction process are.
Urban
U
b residential
id ti l buildings
b ildi
off this
thi type
t
are usually
ll five
fi to
t ten
t
stories high. Many countries used various precast building
systems during the second half of the 20th century to provide
low-income housing for the growing urban population. They
were very popular after the Second World War, especially in
Eastern European countries and former Soviet Union republics.
republics

5. concrete of precast
CATEGORIES OF PRECAST BUILDING SYSTEMS
Depending
p
g on the load-bearingg structure,, pprecast systems
y
can be
divided into the following categories:
• Large-panel systems
• Frame systems
• Slab-column systems with walls
• Mixed systems

5. concrete of precast
Large-panel
g p
systems
y
 The designation “large-panel system” refers to multistory
structures composed of large wall and floor concrete panels
connected in the vertical and horizontal directions so that the
wall panels enclose appropriate spaces for the rooms within a
building.

5. concrete of precast
These panels form a box
box-like
like
structure (see Figure). Both
vertical and horizontal panels
resist
i t gravity
it load.
l d Wall
W ll panels
l
are usually one story high.
Horizontal floor and roof
panels span either as one-way
or two-way slabs. When
properly joined together, these
horizontal elements transfer
the lateral loads to the walls.

5. concrete of precast
Thickness
Thi
k
off wall
ll panels
l
ranges from 120 mm for
interior walls to 300 mm for
exterior walls. Wall panel
length is equal to the room
length typically on the order of
length,
2.7 m to 3.6 m. In some cases,
there are no exterior wall
panels
l andd the
th façade
f d walls
ll are
made of lightweight concrete.

5. concrete of precast

5. concrete of precast

5. concrete of precast
22. Frame
F
Systems.
S t
The load-bearing structure
consists of a precast reinforced
concrete space frame and
precast floor slabs. The space
frame is constructed using two
main modular elements: a cross
element and a linear beam
element.
l
t

5. concrete of precast

Hollow core precast slab
Hollow-core

اﻟﺨﺮﺳﺎﻧﺔ ﻣﺴﺒﻘﺔ اﻹﺟﻬﺎد pre stressed concrete

اﻟﻘﻮى
ﺧﺮاﺳﺎﻧﻴﺔ ﺗﺘﺤﻤﻞ آﻞ ﻮ
ﻳﻌﻄﻲ ﻗﻄﺎﻋﺎت ﺮ ﻴ
ﻲﻳ ﻲ
اﻟﺨﺮاﺳﺎﻧﻲ
اﻟﺘﺸﻴﻴﺪ ﺮ
ﻴﻴ
ﻮع ﻣﻦ
هﺬا اﻟﻨﻮع
اﻟﻤﺆﺛﺮة ﻋﻠﻴﻬﺎ ﺑﺪون إﺣﺪاث ﺷﺮوخ وﻟﻬﺬا اﻟﺴﺒﺐ ﻓﺎﺳﺘﻌﻤﺎﻟﻪ ﻣﻨﺎﺳﺐ ﺟﺪا
ﻟﻸﻋﻤﺎل اﻟﺘﻲ ﻳﻜﻮن ﻓﻴﻬﺎ اﻟﺼﺪأ ﺧﻄﺮ ﺟﺴﻴﻢ ﻋﻠﻰ اﻟﻤﺒﻨﻰ.
ﺗﺴﺘﻌﻤﻞ ﺣﺪﻳﺪ أﻗﻞ ﻓﻓﻲ ﻗﻄﺎﻋﺎﺗﻬﺎ اﻟﺨﺮاﺳﺎﻧﻴﺔ ﻋﻦ اﻟﺨﺮﺳﺎﻧﺔ اﻟﻤﺴﻠﺤﺔ ﺑﺠﺎﻧﺐ
ﺗﺴﺘﻌﻤﻞ
إﻋﻄﺎﺋﻬﺎ ﻗﻮة ﺿﻐﻂ أﻋﻠﻰ وﻧﻮﻋﻴﺔ أﻓﻀﻞ.
ﺗﻮﻓﺮ ﻓﻲ ﻣﻮاد اﻹﻧﺸﺎء وآﺬﻟﻚ ﻓﻲ ﺗﻘﻠﻴﻞ اﻟﺤﻤﻞ اﻟﻤﻴﺖ وﻋﻠﻰ ذﻟﻚ ﺗﺆﺛﺮ ﻋﻞ
ﺳﺎﺑﻘﺔ اﻟاﻟﺼﺐ
ﺧﺮﺳﺎﻧﺔ ﺎ ﻘﺔ
ﻗﻄﺎﻋﺎت ﻣﻦ ﺧ ﺎﻧﺔ
ﻋﻤﻞ ﻗﻄﺎ ﺎ
ﻋﻨﺪ ﻞ
اﻟﻤﺒﻨﻰ  .ﻨ
وأﺳﺎﺳﺎت اﻟ ﻨ
أﻋﻤﺪة أ ﺎ ﺎ
أ ة
ﺑﺎﺳﺘﻌﻤﺎل ﺧﺮﺳﺎﻧﺔ ﺳﺎﺑﻘﺔ اﻹﺟﻬﺎد ﻓﺈن هﺬا ﻳﻌﻄﻲ ﻗﻄﺎﻋﺎت ﺻﻐﻴﺮة ﻳﺴﻬﻞ
ﺗﺸﻐﻴﻠﻬﺎ وﺣﻤﻠﻬﺎ ﺑﺎﻟﻤﻘﺎرﻧﺔ ﺑﺎﺳﺘﻌﻤﺎل اﻟﺨﺮﺳﺎﻧﺔ اﻟﻤﺴﻠﺤﺔ.
ﺗﻘﻞ ﺗﻜﺎﻟﻴﻒ ﻋﻤﻞ اﻟﻌﺒﻮات ﻓﻲ اﻹﻧﺸﺎءات اﻟﻜﺒﻴﺮة ﻋﻨﺪ ﺗﺮآﻴﺐ وﺗﺜﺒﻴﺖ ﻋﻨﺎﺻﺮ
اﻟﺨﺮﺳﺎﻧﺔ ﺳﺎﺑﻘﺔ اﻟﺼﺐ اﻟﺘﻲ ﺗﻢ ﻋﻤﻠﻬﺎ ﺑﻄﺮﻳﻘﺔ اﻟﺨﺮﺳﺎﻧﺔ ﺳﺎﺑﻘﺔ اﻹﺟﻬﺎد.
ﺗﻌﺘﺒﺮ آﻤﻴﺔ اﻟﺤﺪﻳﺪ اﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ هﺬا اﻟﻨﻮع ﻣﻦ اﻟﺨﺮﺳﺎﻧﺔ ﻗﻠﻴﻠﺔ ﺑﻤﻘﺎرﻧﺘﻬﺎ
ﺗﻌﺘﺒﺮ
ﺑﺤﺪﻳﺪ اﻟﺨﺮﺳﺎﻧﺔ اﻟﻤﺴﻠﺤﺔ.

ﻃﺮق ﻋﻤﻞ اﻟﺨﺮﺳﺎﻧﺔ ﻣﺴﺒﻘﺔ اﻹﺟﻬﺎد.
هﻨﺎك اﻟﻌﺪﻳﺪ ﻣﻦ اﻟﻄﺮق ﻟﺼﻨﺎﻋﺔ اﻟﺨﺮﺳﺎﻧﺔ ﻣﺴﺒﻘﺔ اﻹﺟﻬﺎد ﻣﻨﻬﺎ
اﻟﺸﺪ ( pre stressed concrete ):
ﺳﺎﺑﻘﺔ اﻟﺸ
اﻟﺨﺮﺳﺎﻧﺔ ﺎ ﻘﺔ
ﻃﺮﻳﻘﺔ اﻟﺨ ﺎﻧﺔ
 .1ﻃ ﻘﺔ
وﺗﻌﻤﻞ ﺑﺸﺪ اﻟﺤﺪﻳﺪ ﻗﺒﻞ ﺻﺐ اﻟﺨﺮﺳﺎﻧﺔ ﺑﻮاﺳﻄﺔ ﻣﺎآﻴﻨﺔ اﻟﺸﺪ ﺛﻢ ﻳﺘﺮك اﻟﺤﺪﻳﺪ ﺑﻌﺪ أن
ﻲ وﺿﻊﻊ اﻟﻀﻐﻂ داﺋﻤﺎ ﺑﺎﻟﻨﺴﺒﺔ
ﻲ هﺬﻩ اﻟﺤﺎﻟﺔ ﻳﻜﻮن ﻓﻲ
ﺗﺄﺧﺬ اﻟﺨﺮﺳﺎﻧﺔ ﻗﻮﺗﻬﺎ .واﻟﺤﺪﻳﺪ ﻓﻲ
ﻟﻨﻔﺴﻪ وﻟﻜﻦ اﻟﺨﺮﺳﺎﻧﺔ ﺗﻜﻮن ﻓﻲ وﺿﻊ اﻟﺸﺪ وﻳﺴﻤﻰ ﺣﺪﻳﺪ اﻟﺘﺴﻠﻴﺢ ﻟﻌﻤﻞ ﺧﺮﺳﺎﻧﺔ
ﺳﺎﺑﻘﺔ اﻹﺟﻬﺎد ﺑﺎﺳﻢ اﻟﺘﻨﺪون أو اﻟﻜﺎﺑﻞ وﻋﺎدة ﺗﺴﺘﻌﻤﻞ اﻟﺨﺮﺳﺎﻧﺔ ﺳﺎﺑﻘﺔ اﻟﺸﺪ هﺬﻩ
ﻓﻲ ﺗﺸﻴﻴﺪ اﻟﺒﻼﻃﺎت واﻟﻜﻤﺮات اﻟﺒﺴﻴﻄﺔ.

( post-tensioning
اﻟﺸﺪ ) t t i i
ﻘﺔ اﻟﺸ
ﺎﻧﺔ ﻻﻻﺣﻘﺔ
اﻟﺨﺮﺳﺎﻧﺔ
ﻃﺮﻳﻘﺔ اﻟﺨ
ﻃ ﻘﺔ
وﺗﻌﻤﻞ ﺑﺸﺪ اﻟﺤﺪﻳﺪ ﺑﻌﺪ ﺻﺐ اﻟﺨﺮﺳﺎﻧﺔ وﻳﺘﻢ ذﻟﻚ ﺑﻮﺿﻊ ﺣﺪﻳﺪ اﻟﺘﺴﻠﻴﺢ أو اﻟﺘﻨﺪون
ﺣﻴﺚ ﻳﻳﺪهﻦ
اﻟﺒﻼﺳﺘﻴﻚ ﻴ
ﻣﺮﻧﺔ أوو ﺑﺑﻐﻼف آﻤﺜﻞ ﺒ ﻴ
ﻣﻌﺪﻧﻴﺔ ﺮ
ﻴ
ﺑﻤﻮاﺳﻴﺮ
ﻣﻐﻠﻒ ﺑ ﻮ ﻴﺮ
ﻦ ﺑﺑﺎﻟﺸﺤﻢﻢ داﺧﻞ
اﻟﻔﺮم ﺛﻢ ﻳﺼﺐ ﻋﻠﻴﻬﺎ اﻟﺨﺮﺳﺎﻧﺔ ﺑﻌﺪ ﺗﺜﺒﻴﺖ اﻟﺘﻨﺪون ﻓﻲ ﻣﻮﺿﻌﻪ  .وﺑﻌﺪ أن ﺗﺄﺧﺬ
اﻟﺨﺮﺳﺎﻧﺔ ﻗﻮﺗﻬﺎ ﻳﺸﺪ ﻧﻬﺎﻳﺘﻲ اﻟﺘﻨﺪون ﺑﻤﺎآﻴﻨﺎت اﻟﺸﺪ ﺛﻢ ﻳﺜﺒﺖ ﻓﻲ ﻧﻬﺎﻳﺘﻲ ﻗﻄﺎع
اﻟﺨﺮﺳﺎﻧﺔ  .واﻟﺤﺪﻳﺪ ﻓﻓﻲ هﺬﻩ اﻟﺨﺮﺳﺎﻧﺔ ﻳﻜﻮن ﻓﻓﻲ وﺿﻊ اﻟﺸﺪ داﺋﻤﺎ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻨﻔﺴﻪ
آﻤﺎ ﺗﻜﻮن اﻟﺨﺮﺳﺎﻧﺔ ﻓﻲ وﺿﻊ اﻟﺸﺪ أﻳﻀﺎ وﻋﻠﻰ ذﻟﻚ ﻓﻜﻤﺮات هﺬﻩ اﻟﺨﺮﺳﺎﻧﺎت
ﺗﺘﺤﻤﻞ ﻣﻘﺎوﻣﺔ اﻟﻌﺰوم واﺟﻬﺎداﺗﻬﺎ اﻟﻤﺨﺘﻠﻔﺔ أآﺜﺮ ﻣﻦ اﻟﺨﺮﺳﺎﻧﺔ اﻟﻤﺴﻠﺤﺔ وﺑﺬﻟﻚ
ﻧﻘﻠﻊ
اﻟﺸﺪ ﻓﻓﻴﺘﻢ ﻧﻘﻠ
اﺟﺘﻬﺎدات اﻟﺸ
اﻣﺎ ﻋﻦ ا ﺎ ا
ﻀﺎ ا ﺎ
ﻓﻴﻬﺎ أأﻳﻀﺎ
واﻻﻧﺤﻨﺎءات ﻓ ﺎ
اﻟﺸﺮوخ اﻻﻧ ﻨﺎ ا
ﻇﻬﻮر اﻟﺸ خ
ﺗﻤﻨﻊ ﻇ
ﻨ
ﻟﻠﺨﺮﺳﺎﻧﺔ ﺑﺎﻻرﺗﻜﺎز

Applications of Pre-stressed Concrete
Bridges
Slabs in buildings
g
Water Tank
Concrete Pile .زﻻزل
Thin Shell Structures
Nuclear Power Plant
Repair and Rehabilitation

