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Construction building  

 General : 

This course is aiming to provide student with fundamental information that would 

be needed during the study as an engineering student and also to prepare the 

student to understand many topics that related to the future study and in practicing 

the civil engineering afterwards. 

 

 Recommended References: 

B.C. Punmaia 'Building construction' reprinted 2005. 

R. Chudley 'building construction handbook, 7th edition, 2008. 

Marks, R.J.., etal “ Aspect of civil engineering contract procedure” 

 Course Topics: 

1. Introduction to building construction including stages of construction and 

buildings type 

2. Earthwork: excavations and earth filling 

3. Footing and foundation 

4 . Brickwork 

5. Walls: types and function 

6. Floors and roofs 

7. Arches, lintels and sills 

8. Damp proofing 

9. Doors and windows 

10. Joints in buildings 

12. Structural drawing  
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General introduction about building  

1.1 Building construction steps : 

a. Specify the project target:                                              اٌٙذف ٚاٌفىشح ِٓ اٌّؾشٚع

each project has a specific target and utilization such as school,, offices, 

commercial building, residential building, roads, bridges, dams…etc. 

مدارس والدوائر والابنية التجارية الصناعية وطرق كل مشروع يمتلك هدف واستخدام خاص به مثل ال

 وجسور وسدود وغيرها.

At the beginning of any project should locate the building site and utilities such as 

water supply, electrical power and sewage drain lines,,,,,etc. 

ِٚذٜ رٛفش اٌخذِبد اٌنشٚس٠خ فٟ اٌّٛلغ ِضً اٌّبء  فٟ ثذا٠خ وً ِؾشٚع ٠غت رؾذ٠ذ ِٛلغ اٌّؾشٚع

 ......... ٚاٌىٙشثبء ِٕنِٛخ اٌّغبسٞ

Any project has a budget, which play an important role in design and construction.  

  اٞ ِؾشٚع ٠غت اْ رىْٛ ٌٗ ١ِضا١ٔخ ِؾذد ٚاٌزٟ رؾًّ وً ِزطٍجبد اٌّؾشٚع ِٓ رقب١ُِ ......

b. Project requirements:                                                                  ِزطٍجبد اٌّؾشٚع

After specify the idea, target and utilization of any project, project 

documents must be prepared which include different activities such as 

necessary information about costs, construction time, construction materials 

to prepare the preliminary design and specification.  

ثؼذ رؾذ٠ذ اٌفىشح ,اٌٙذف ٚالاعزخذاَ ٌٍّؾشٚع ٠غت رؾن١ش ع١ّغ اٌٛصبئك اٌخبفخ ثفؼ١ٍبد اٌّؾشٚع 

 اٌّٛاففبد اٌّؼزّذح.  ٚاٌّزنّٓ اٌىٍفخ ٚصِٓ الأؾبء ِٚٛاد اٌجٕبء ٚوزٌه رؾذ٠ذ

c.  Engineering design:                                                            اٌزقب١ُِ إٌٙذع١خ 

It means all architectural, civil, electrical, mechanical……etc. drawings 

which include: site plan, building plans and details. 

ع١ّغ اٌشعِٛبد ٚاٌّزنّٕخ اٌزفبف١ً اٌّؼّبس٠خ ,اٌّذ١ٔخ ,اٌىٙشثبئ١خ ٚا١ٌّىب١ٔى١خ وّب  أٙب رؼٕٟ

 رؾزٛٞ ِخطو اٌّٛلغ , ِخطو الاث١ٕخ ٚاٌزفبف١ً الاخشٜ. 

The drawings must be satisfy the specification and codes and depend upon 

soil investigation report to (limit type of soil and soil bearing capacity to 

choose the appropriate foundation type), forms of contract, the bill of 
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quantities for each item and schedule which include all the work categories 

and the execution time.     

١ُّ ٠ىْٛ ٚفك ِؼٍِٛبد رؾش٠بد اٌزشثخ )ِضً اٌّخططبد ٠غت اْ رىْٛ ٚفك اٌّٛففبد اٌّؼزّذح ٚاْ اٌزق

وّب رؾزٛٞ  ٔٛع اٌزشثخ ِٚذٜ لبث١ٍخ رؾًّ اٌزشثخ ٌغشك رؾذ٠ذ ٔٛع الاعظ ( ٚرؾش٠بد اٌغ١ٌٛٛعٟ

 اٌّخططبد ػٍٝ عذٚاي رمذَ اٌؼًّ ٕٚ٘بن اٌىض١ش ِٓ اٌجشاِظ ٌٙزا اٌغشك.

d. Execution of project:                                        اٌزٕف١ز                                    

The construction and execution of any building demand a contract form 

such as direct execution ….etc, and many steps must be achieved after the 

construction documents were complete.  

 زطٍت اثشاَ اٌؼمٛد .اْ ػ١ٍّخ أؾبء اٚ رٕف١ز اٞ ِؾشٚع ٠

1.2 Types of building : 

Building may be classified according to: 

a. Execution method:                                                                             هش٠مخ اٌزٕف١ز

 1. Site execution: most of items executed in the site. بؽش                   اٌزٕف١ز اٌّج

Those types of execution need more workers and prepare all construction 

material in the site. 

 فٟ ٘زا إٌٛع ِٓ اٌزٕف١ز ٠ؾزبط اٌٝ ػّبي ٠ٚزُ رشر١ت اٌّٛاد فٟ ِٛلغ الأؾبء

The designer especially the architectural engineer has a wide range in 

selecting the building style and finishing materials. Disadvantage of this 

type lost of raw materials and more execution time.  

١ّ٠ض ٘زا إٌٛع ِٓ الاث١ٕخ اْ اٌّقُّ ٠ّزٍه خ١بساد ٚاعؼخ ٌزق١ُّ ٚوزٌه فٟ اخز١بس ِٛاد ٚهش٠مخ الأٙبء 

 .اٌّٛاد ٚربخز ٚلذ فٟ اٌزٕف١زاِب ِغبٚء٘ب ٕ٘بن خغبئش فٟ 

 

2. Precast or prefabricated buildings: اٌجٕبء اٌّغجك اٌقت                                         

Precast panels are fabricated in special factories outside the site location, 

then transferred to the site and composed or installed together according to 

specified engineering details.  

Precast panels include slabs, beams, columns, wall,…….etc. these panels 

may be concrete, steel or composite.  

ٕمً اٌٝ ٠زُ فت )اعضاء اٌجٕب٠خ ِضً اٌغذساْ ٚالاػّذح ٚ.........( فٟ ِؼبًِ خبفخ خبسط اٌّٛلغ ِٚٓ صُ ر

 اٌّٛلغ ٚرشوت ٕ٘بن ثبعٍٛة خبؿ.

This type of execution characterized by high or good quality control, less 

number of workers and minimize the project execution period. The precast 

buildings are lighter than the traditional building.  
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 . بٌٟ ٚخجشح رٕف١ز ٚاٌٝ ػذد ػّبي الً ٠ٚؾزبط اٌٝ صِٓ رٕف١ز ل٠ً١ٍؾزبط اٌٝ رؾىُ ػ

b. Construction design : أؾبء ؽغت اٌزق١ُّ                                                                

Buildings are designed according to the following types: 

1. Frame building: it is consist of bearing frame which include beams, 

columns that transfer the loads of slabs, floors, walls to the foundation.  

اٌجٕبء ا١ٌٙىٍٟ : ؽ١ش ٠ؾزٛٞ ػٍٝ ١٘ىً رؾًّ ٚاٌزٟ رزنّٓ اػزبة ٚاػّذح اٌزٟ رٕمً الاؽّبي ِٓ اٌغمف اٌٝ 

 اٌغذساْ ِٚٓ صُ الاعظ .

The frames are reinforced concrete, steel and composite frames ( concrete and 

steel) 

 ا١ٌٙبوً ِّىٓ رق١ٕؼٙب ِٓ اٌخشعبٔخ اٚ اٌؾذ٠ذ اٚ ٠ىْٛ ِشوجخ ِٓ اٌؾذ٠ذ ٚاٌخشعبٔخ ِؼب 

Steel frame characterized by:       ٌٝا١ٌٙبوً اٌؾذ٠ذ٠خ     رقٕف ا  

 High compressive and tensile strength, that means the required cross 

sectional area of steel section is smaller than the required cross sectional 

area of other materials, so reduce applied loads on the foundation and 

offered more area and spaces. 

 غ افغش ِٓ ثبلٟ اٌّٛاد.٠ز١ّض ثمبث١ٍخ رؾًّ ٌلأنغبه ٚالأضٕبء ػب١ٌخ ٚاٌزٟ رٛفش ِمبه

 Steel frames need fire protection and continuous maintenance against 

weather conditions. رؾزبط اٌٝ رٛف١ش ؽّب٠خ ِٓ اٌؾشائك ٚوزٌه رؾزبط اٌٝ ف١بٔخ     

 All steel section used in building construction are imported and increase the 

construction costs.  

 Local manufacturing materials may be used instead of imported materials to 

gain an economic construction. 

 Steel frames installed in a short time compared with other materials. 

Reinforced concrete frame characterized by: 

 All raw materials excepting reinforcing steel bars are locally manufacturing. 

 These frames may be cost in site or precast in special factories. 

 Concrete frames give the construction designer more ideas about the style of 

construction. ٕ٘بن اِىب١ٔخ فٟ رٕف١ز اٌؼذ٠ذ ِٓ الافىبس    

 These frames characterized by high durability and fire strength. د٠ِّٛخ ػب١ٌخ   

 Disadvantage of these frames are heavy weight, need long time to construct 

it and quality control to the manufacturing and execution process. 
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  ِٓ اٌّغبؤٜ اؽّبي ػب١ٌخ ٚرؾزبط اٌٝ ٚلذ اهٛي.

 These frames are permanent construction. 

 Frame building walls executed after complete the frame construction and 

can remove it without affect upon building. 

2.bearing wall building : ثٕبء غ١ش ١٘ىٍٟ    

Applied loads are transferred to foundation by bearing walls which cannot 

remove after construction.. ٠زُ أزمبي الاؽّبي ِٓ اٌغمف اٌٝ اٌغذساْ ِٚٓ صُ اٌٝ الاعظ  

This type of execution used in houses with low height. The bearing walls are 

constructed before casting the slabs. 

3.Frame and bearing walls buildings: اٌجٕبء اٌّؾزشن ا١ٌٙىٍٟ ٚغ١ش ا١ٌٙىٍٟ    

Steel and reinforced concrete columns and beams in one part of the building 

and the other part consist of bearing wall. 

 ٠زىْٛ ِٓ اػّذح ٚاػزبة ٚوزٌه عذساْ ؽبٍِخ.

This type of construction used for economical, architectural and construction 

requirements.  

1-3 Building construction development: It needs the following requirements: 

a. Good design. 

b. Suitable construction materials. 

c. Good execution.  

d. Materials quality control and used modern methods of execution. 

 اٌخلافخ:

 :  اٌؼٕبفش اٌزب١ٌخ رؾ١ذ اٞ ثٕب٠خ اٚ ِؾشٚع ٠زنّٓػ١ٍّخ اْ 

ِىّلاد ِؼّبس٠خ  هش٠مخ أؾبء ) ٟٚ٘ خلافخ رغبسة ِؾبس٠غ ِزذاخٍخ ِغ رم١ٕبد ِغزؾذصخ....... .1

 ِضً اػّبي إٌغبسح ٚاٌؾذادح..........

 ظُ أؾبء ِضً ثٕبء ١٘ىٍٟ ٚغ١ش ١٘ىٍٟ..........(, ٔ .2

 ِٛاد الأٙبء....,  ط. ِٛاد اٌجٕبء,ة. ٛاد رؾ١ذ ) عغُ اٌّجٕٟ...(, ِ:  أ.ِٛاد الأؾبء  .3

 .ػٕبفش اٌجٕبء  .4
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1-4 Building Element and component: 

 
 

 

 

 

 

 

 

 

 

 

 

 

  

1. Roof                                    9.  Plinth                                  17. Flooring  

2. Lintel                                   10. Steps                                  18. Foundation level 

3. Jamb                                    11. ground level                      19. Concrete bed 

4. Window opening                12. Foundation                        20. Floor Slab 

5. Window sill                        13. Ground beam                    21. Wall 

6. Beam                                  14. False Ceiling                     22-23.  DPC Damp-Proof Course&DPM 

7. Shed                                   15. Partition                             24. Mass concrete Foundation  

8. Door opening                     16. Skirting                           25. Superstructure ,,,,26. Block work(bricks,,,,, 
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2. Earthworks: 

The terms soil and earth are commonly referred to in the excavation process to 

describe the naturally occurring materials uncovered on a project. Soil conditions 

vary from one site to the next. Soil may be loose or partially cemented, organic or 

inorganic. However, most soils can be referred to as a mixture or an accumulation 

of mineral grains that are not cemented together. An exception is hard rock, which 

remains firm after exposure to the elements. 

اْ اٌٙذف ِٓ الاػّبي اٌزشاث١خ )اٌؾفش٠بد ٚالاِلائ١بد ( ٘ٛ ٌغشك عؼً الاسك ثبٌّٕغٛة 

 اٌّطٍٛة.

 
 اٌطج١ؼخ اٌزٟ ٠ّىٓ اْ رٛاعٗ رؾ١ذ إٌّؾبء٠ٛمؼ   ؽىً
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2.1 Excavation: اٌؾفش٠بد                                                                                

 

 Excavation is the removal of soil or rock from site to get the required level, 

by using heavy or light construction equipment, such as backhoes, 

bulldozers, and front loaders.   

اٌؾفش ٘ٛ اصاٌخ ع١ّغ الارشثخ اٚ اٌقخٛس ِٓ ِٛلغ اٌؼًّ ٌٍؾقٛي ػٍٝ إٌّغٛة اٌّطٍٛة, ِٓ 

 اعزخذاَ ِؼذاد ؽفش ِٕبعجخ.خلاي 

 How is a site excavated?  
The first step in excavation involves the sampling of the contaminated area. 

Drilling equipment is used to obtain samples of the soil and groundwater at 

each location. Samples are taken at several different depths in the same 

location so that a vertical, as well as horizontal, map of the contamination 

can be made. Special sensing equipment can be used to identify the location 

of metal drums or tanks that may be present. 

اٌؾفش اٌٛاعت ػٍّٗ ٟ٘ ٔٛع ٚهج١ؼخ اٌزشثخ ٚؽىً اٌّمطغ خ : اْ اٌؼٛاًِ اٌّؾذدح لاعٍٛة ظِلاؽ

  اٌّطٍٛة ٚٚعٛد ا١ٌّبٖ اٌغٛف١خ .

 

2.1.1 Types of excavation: 

 أٛاع اٌؾفش :

 اٌؾفش ا١ٌذٚٞ: .1

 ......... ً٠غزؼًّ ٌلاػّبي اٌقغ١شح ِض 

 ...لا٠غزؼًّ فٟ اٌزشثخ رٚ اٌقلادح اٌؼب١ٌخ 

 ....... ً٠غزؼًّ ف١ٗ ادٚاد ثغ١طخ ِض 

 ْٛث١ٓ  1اٌؾفش ػّٛدٞ ثؾ١ش ٔؾقً ػٍٝ ؽبفبد ؽبل١ٌٛخ ِغ رشن ِغبفخ رقً اٌٝ  ٠ى َ

 اٌؾبفخ ِٚىبْ عّغ الارشثخ .

  ًفٟ ؽبٌخ رغبٚص اٌؾفش إٌّبع١ت اٌّؾذدح فٟ اٌّخططبد فلا ٠غٛص اػبدح اٌذفٓ ثبٌزشاة ث

رّلاء ثبٌخشعبٔخ اٌنؼ١فخ ٚرٌه ٌىْٛ اٌزشثخ اٌّؼبد دفٕٙب راد خقبئـ ِغب٠شح ٌٍزشثخ 

 الاف١ٍخ ٟٚ٘ ػٍٝ اٌؼَّٛ امؼف .

 

 اٌؾفش ا١ٌّىب١ٔىٟ : .2

 ....٠زُ ثبعزخذاَ اٌّىبئٓ ٚاٌّؼذاد اٌضم١ٍخ ٚاٌّزٛعطخ 

 ..٠ؾزبط اٌٝ اعشاء ؽغبثبد ٕ٘ذع١خ ٌغشك ِٕغ الا١ٙٔبساد ٚوزٌه رؾذ٠ذ اٌى١ّبد 

 ....٠غت ٚمغ خطخ ؽفش ِزىبٍِخ 

 ّذ ػٍٝ هج١ؼخ الاسك ٚ اٌنشٚف رؾذ٠ذ ٔٛع الا١ٌخ ٚهش٠مخ اٌؼًّ ٚاٌضِٓ اٌلاصَ ٌٍؾفش ٠ؼز 

 اٌخبفخ ثبٌّٛلغ.
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 ٕ٘بن اٌىض١ش ِٓ الا١ٌبد ٚوبلارٟ 
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اٌّغشفخ الا١ٌخ: رغؼزًّ ٌؾفش ٚرؾ١ًّ اٌزشثخ ثى١ّبد وج١شح ٚػٕذِب ٠ىْٛ ػّك اٌؾفش وج١شا ٔغج١ب اٚ ػٕذِب 

جمٝ عٛأجٙب ع١ٍّخ ثغْٛ رىْٛ اٌزشثخ ؽق٠ٛخ ِٚزقٍذح اٚه١ٕ١خ ِشفٛفخ ٚوزٌه فٟ ؽبلاد اٌزشثخ اٌزٟ ر

 ا١ٙٔبس. لارغزؼًّ فٟ ؽبٌخ اٌزشثخ غ١ش ِزّبعىخ.

 اٌّغشفخ اٌخٍف١خ: رغزؼًّ فٟ اٌؾفش٠بد اٌن١مخ ِضً الاعظ اٌغذاس٠خ.

اٌؾفبسح : ٟ٘ ِٓ اٌّؼذاد راد الاثشاط ٚرغزؼًّ فٟ ؽفش ٚرؾ١ًّ اٌزشثخ اٌشخٛح اٚ اٌّغّٛسح ثب١ٌّبٖ 

 اٌغٛف١خ . 

اٌّؼذاد راد الاثشاط ٠ٚغزؼًّ غبٌجب فٟ سفغ اٌزشثخ ِٓ داخً اٌؾفش٠بد ثقٛسح اٌذٌٛ اٌّؾبسٞ : ٟ٘ ِٓ 

 ػّٛد٠خ ػٕذِب رىْٛ عذساْ اٌؾفش٠بد ِغٕذٖ ٚاٌزشثخ سخٛح ٚسهجخ.

 ِغشفخ اعشاس : ٟ٘ ِٓ اٌّؼذاد اٌؾبئؼخ ٚرغزؼًّ لاػّبي اٌؾفش٠بد اٌقغ١شح ٌٚزؾ١ًّ اٌزشثخ ٚاٌشوبَ.

 ١ب ٚػّٛد٠ب ث١ٓ ِؾٛسٞ ػغلاد الاٌخ.اٌخ اٌزغ٠ٛخ : ٠غزؼًّ ٔقً ِزؾشن افم

 اٌجٍذٚصس: اٌخ رغزخذَ لاػّبي اٌؾفش ٚاٌزغ٠ٛخ ٚاصاٌخ الأمبك.

 اٌمبؽطخ : رغزؼًّ فٟ لؾو ٚٔمً ٚرٛص٠غ أٛاع اٌزشثخ ػذا اٌقخش٠خ.

 

عُ ِٓ  25ػٕذ اعزخذاَ اٌّؼذاد فٟ ؽفش٠بد الاعظ ٠غت ا٠مبف اٌؾفش فٟ ِٕغٛة اػٍٝ ثؾٛاٌٟ ِلاؽظخ :

ّطٍٛة ٌمؼش اٌؾفش ٚرىٍّخ اٌؾفش ثبلا٠ذٞ ؽ١ش اْ اٌؾفش ثٛاعطخ اٌّؼذاد ٠ٛدٞ اٌٝ رؾ٠ٛٗ اٌزشثخ إٌّغٛة اٌ

 . لاِغخ ٌلا١ٌخّاٌ

٠ؼزّذ صجبد عٛأت اٌؾفش ػٍٝ: هج١ؼ١خ اٌزشثخ ٚخٛافٙب إٌٙذع١خ ,, ِؾزٜٛ اٌشهٛثخ ٚؽشوخ ا١ٌّبٖ ِلاؽظخ: 

 هج١ؼ١زٙب )عبوٕخ اٚ ِزؾشوخ اٚ ا٘زضاص٠خ(.اٌغٛف١خ ,,, ػّك اٌؾفش ,,,,الاؽّبي اٌغبٔج١خ اٌّغبٚسح ٚ

 وّب ٠غت ِؼشفخ أٛاع اٌفؾً فٟ اٌزشثخ ٚوبلارٟ

Soil failure is defined as the collapse of part or all of an excavation wall. The most 

common soil failure is typically described as an unexpected settlement, or cave-in, 

of an excavation. Soil sliding is the most common factor leading to soil failure. 

Proper planning and supervision can avoid the unsafe working conditions caused 

by soil sliding. Unless such safety precautions have been implemented, sliding soil 

failure can occur in all types of excavations (including sloped trenches and 

excavations with braced trench boxes). As shown in figure below. 
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A number of stresses and deformations can occur in an open cut or trench. For 

example, increases or decreases in moisture content can adversely affect the 

stability of a trench or excavation. The following diagrams show some of the more 

frequently identified causes of trench failure. 
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Summary : 

1: Soil failure can occur for any number of reasons. Factors that increase the 

chances of soil failure are: 

1. excessive vibration.2. surface encumbrances.3. weather conditions. 

2 :Earth pressure distributions vary with the type of soil, depth of excavation and 

moisture conditions. Example distributions are shown in Figure below : 
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Methods of Protection: 

Several methods of protecting workers in trench excavations are available. Some 

methods are preferred over others depending on the site specifics and 

circumstances. The various protection methods available include: 

1. Sloping and benching 

2. Shoring (spaced sheeting, close sheeting) 

3. Trench shield 

4. Other occasionally used systems 

Each of these techniques is introduced briefly below and will be discussed in more 

detail in the pages that follow. 

Sloping and Benching 

One method of ensuring the safety and health of workers in a trench or excavation 

is to slope the sides of the trench. Figure below illustrates sloping and benching 

alternatives that are permitted for certain soil types. The safe slope for the banks of 

an excavation varies with different soil types, and must be determined on each 

individual project. 

 
Spaced Sheeting 

. 
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Close Sheeting 
This method involves the placement of continuous solid sheeting along the entire 

length of a trench excavation. An example is shown in Figure below. The same 

types of materials used in spaced sheeting can be used in close sheeting. 

Timber sheeting or steel sheet piles may be selected for use depending on the 

circumstances. As a general rule of thumb, steel sheeting becomes more cost 

effective when the depth of a planned excavation exceeds 15 feet. Each of the 

major components of this system has been labeled in Figure below. Cleats may 

also be used to fasten the struts to the wales and prevent slipping or falling out. 

 

Another popular method of protection is called 

spaced sheeting. It is also referred to as spot 

shoring. This method, shown in Figure below, 

involves placing spaced timber shores, bracing, 

trench jacks, piles or other materials in a manner 

strong enough to resist the pressures surrounding 

the excavation. Sheeting consists of vertical 

planks used around the boundary of the proposed 

excavation. Horizontal braces extend between the 

vertical planks to support the sheeting. The 

horizontal trench braces may be wooden or 

telescoping metal pipes. The metal braces are 

typically used when the width of the trench 

exceeds 5 feet. It is important to remember that 

all materials selected for use must be in good 

condition. 
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Trench Shield 
Contractors also may use a trench shield, a prefabricated movable structure often 

composed of steel plates welded to a heavy steel frame (see Figure below). Some 

trench shields are composed of aluminum or fiberglass. Standards permit the use of 

a trench shield as long as the protection it provides is equal to or greater than the 

protection that would be provided by the appropriate shoring system. Employees 

must know to work only within the protection of the shield. Also, if a slide starts, 

workers must know that they should not run out of the shield into the path of the 

slide. 
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 رغزؼًّ اٌّغبٔذ ٌزأ١ِٓ عٛأت اٌؾفش٠بد , اٌغذٚي ادٔبٖ ٠ج١ٓ اٌؾبعخ اٌٝ اعؼزّبي اٌّغبٔذ ِغ ٔٛػ١زٙب.

ٚفك ِزطٍجبد اٌؼًّ اٌفؼ١ٍخ ٠ٚؾزبط اٌّقُّ اػّبي اٌؾفش اٌؼ١ّك رغزٛعت رق١ُّ اٌّغبٔذ ثقٛسح اوضش دلخ ٚ

 اٌٝ خجشح فٟ ِٛمٛػٟ ١ِىب١ٔه اٌزشثخ ٚالأؾبءاد.

 اٌمٕٛاد اٌنؾٍخ : 

 55*225ٍُِ ٚ  33-175َ ٚؽغت ػّك اٌؾفش ٚثّمطغ ٠زشاٚػ ث١ٓ  1.5اٌٝ  1رىْٛ ثطٛي  اٌٛاػ اػّذح :

 ٍُِ ؽ١ش رٛمغ ٘زٖ الاٌٛاػ ػّٛد٠ب ٚرزبخُ اٌزشثخ فٟ عبٔجٟ اٌؾفش . 

ٟٚ٘ اعضاء رّزذ ه١ٌٛب )افم١ب( ثبرغبٖ اٌؾفش ٚرمَٛ ثبعٕبد ٚسثو اٌٛاػ الاػّذح. ٠زشاٚػ املاع اٌشاثطخ :

 ٍُِ ػٍٝ الاغٍت. 75* 255ٍُِ ٚ 55*175ِمطؼٙب ث١ٓ 

ٍُِ ٚرغزخذَ ٌغٕذ الاملاع  155*155ٍُِ اٚ  155*155ٟٚ٘ ِٓ اٌخؾت ػبدح ٚثّمطغ اٌّغبٔذ اٌؼشم١خ:

 َ وٟ رٛفش ِغبي ػًّ داخً اٌؾفشح 1.3رىْٛ اٌّغبفخ ث١ٓ اٌّغبٔذ اٌؼشم١خ ثؾذٚد اٌؾفش اٌشاثطخ ث١ٓ عٙزٟ

رزىْٛ ػبدح ِٓ اٌٛاػ افم١خ ِزبخّخ اٌٛاؽذح ِغ الاخشٜ ثؾ١ش رؾىً ؽبعض ِغزّشا ٠غٕذ اٌزشثخ اٌٛاػ اٌغٕذ:

 )فٟ ؽبٌخ اٌزشثخ اٌشخٛح(

ِزقٍخ ٚرغشط فٟ اٌزشثخ ٚرىْٛ راد  رىْٛ ِٓ ٔٛع اٌٛاػ اػّذح الا أٙب رشفف ثقٛسحاٌّغبٔذ اٌّغشٚعخ :

 ٔٙب٠خ ِغزذلخ ٌزغ١ًٙ غشعٙب لذ رىظ ٘زٖ إٌٙب٠خ ثقف١ؼ ِؼذٟٔ ٌض٠بدح ِمبِٚزٙب.

 

 

Ground water can be kept out either permanently such as for long term 

waterproofing for a basement, or temporarily such as to ease work during 

excavation.  

The following provisions can contribute certain degree of water-tightness to the 

basement during the construction:  

1. Sheet piling  

2. Diaphragm walls  

3. Suitable grouting to the sub-soil  

In addition, ground water can be further control by the use of the following 

arrangement:  

1. Sump pumping  

2. Well point systems  

3. Shallow or deep-bored wells  

4. Horizontal ground water control  

5. electro-osmosis method. 

 

 

 رقش٠ف ا١ٌّبٖ اٌغٛف١خ ٚرغف١ف عبؽخ اٌؼًّ ٚاٌؾفش٠بد 

 ٌزٕف١ز اػّبي اٌؾفش ٚالاعظ ٠غت رقش٠ف ا١ٌّبٖ اٌغٛف١خ اْ ٚعذد ِٓ داخً اٌؾفش ِٚٓ اٌطشق اٌّزجؼخ 

 اٌزقش٠ف اٌّجبؽش ........ .1

ساد اٌّمقٛد ف١ٙب ؽفش اٌغٛالٟ فٟ اعفً اٌؾفش ِٚٓ اٌغٛأت ٠زُ رقش٠ف ا١ٌّبٖ اٌّغزّؼخ ثٛاعطخ أؾذا

 اٌغٛالٟ خبسط ِٕطمخ اٌؾفش.

 .......اٌزقش٠ف ثبٌنخ .2
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 ِٓ اٌؾقٝ ٠غزخذَ ِنخبد ٌنخ ا١ٌّبٖ ِٓ ؽفش خبفخ ثزغّغ ١ِبٖ اٌغٛالٟ ِٚغ ػًّ ِشؽؾبد

 ِٕغ مخ اٌزشثخ إٌبػّخ ..........ٌغشك 

 اٌزقش٠ف ثبعزؼّبي ٔظبَ ٔمبه اٌجئش .3

ضٚدح ثٕٙب٠بد ِذثجخ راد فّبَ خبؿ فٟ ؽ١ش ٠زىْٛ ٔظبَ اٌزقش٠ف ِٓ ِغّٛػخ ِٓ الأبث١ت اٌّؼذ١ٔخ ِ

 ٔٙب٠زٗ ٌغشك رٛع١ٗ ا١ٌّبٖ ؽ١ش ٠ىْٛ ِؾبه ثّؾجه....رغشص ثقٛسح ػّٛد٠خ فٟ اٌزشثخ ....ِٓ ١١ِضارٙب :

اِىب١ٔخ اعزخذاَ اوضش ِٓ ؽٍمخ ٚاؽذح ِٓ أبث١ت اٌغؾت ؽٛي ِٛلغ اٌؾفش ٌٍغ١طشح ػٍٝ و١ّخ ا١ٌّبٖ  . أ

 ٓ الاخشٜ.اٌّغؾٛثخ ٚرىْٛ وً ؽٍمخ ثّٕغٛة ٠خزٍف ػ

 اِىب١ٔخ رؾذ٠ذ اٌّغبفخ ث١ٓ أجٛة ٚاخش ٚرؾذ٠ذ ػّك اٌغشص رجؼب ٌى١ّخ ا١ٌّبٖ. . ة

 اِىب١ٔخ خفل ِغزٜٛ ا١ٌّبٖ اٌغٛف١خ اٌٝ ِبرؾذ ِغزٜٛ اٌؾفش . د
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3. Footing and foundation : 

3-1: definition: 

Foundation: The structure that transmits the load of the building to the soil. 

The function of any foundation is to safely sustain and transmit to the ground on 

which it rests the combined dead, imposed and wind loads in such a manner as not 

to cause any settlement or other movement which would impair the stability or 

cause damage to any part of the building. 

  

اٚ فٛلٙب ٚػٍٝ ػّك ِؼ١ٓ   الاعبط ٘ٛ رٌه اٌمغُ ِٓ إٌّؾبء اٌزٞ ٠ؾ١ذ ػبدح رؾذ ِغزٜٛ الاسك اٌطج١ؼٟ

ٚثّٛاد ِخزٍفخ ِٕٙب اٌخشعبٔخ اٌّغٍؾخ ٚغ١ش اٌّغٍؾخ ٚاٌطبثٛق ٚاٌؾغش ٚاٌؾذ٠ذ ٠ٕٚمً صفً إٌّؾأ اٌٝ هجمبد 

 اٌزشثخ اٌقبٌؾخ ٌزؾًّ رٍه الاصمبي.

 
 

 :ً ػذ٠ذح اّ٘ٙب ِب ٠ٍٟ٠زؾذد ػّك الاعبط ؽغت ػٛاِ

The main factors that fix depth of foundations are: 

. ِٛلغ 4. ِغٕٜٛ ا١ٌّبٖ اٌغٛف١خ .........3. ؽبلاد اٌطمظ.....2.هج١ؼخ اٌزشثخ.......... ,,1

. ػلالخ الاعظ ِغ إٌّؾبءاد اٌّغبٚسح6. اعظ الاث١ٕخ اٌّغبٚسح.......5الاعبط........  
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3-2 soil and foundation relation: 

  ٠زطٍت لجً اٌّجبؽشح ثبٞ رق١ُّ ثٕبئٟ فؾـ رشثخ اٌّٛلغ ِٓ لجً ِخزجش ٕ٘ذعٟ ٌٍزؼشف ػٍٝ خٛاؿ

اٌزشثخ اٌف١ض٠ب٠ٚخ ٚاٌى١ّب٠ٚخ ٚا١ٌّىب١ٔى١خ ِٚمذاس رؾًّ هجمبرٙب ٌلاؽّبي ٚٔٛػ١خ الاعظ إٌّبعجخ 

 ىٓ اٌّقُّ ٚإٌّفز ِٓ اداء ِٙبِٙب.ٚٔضٌٚٙب اٌّزٛلغ ٔٛػب ِٚمذاسا ٠ٚمذَ اٌّخزجش رمش٠شا ٚاف١ب ٠ّ

 The soil layer that has the sufficient load bearing capacity in relation to the 

chosen foundation type.  
. 

 The primary design concerns are settlement (total settlement and differential 

settlement) and load bearing capacity. 

 Subsoil beneath foundation is compressed and reacts by exerting an upward 

pressure to resist foundation loading. If foundation load exceeds maximum 

passive pressure of ground (i.e. bearing capacity) a downward movement of 

the foundation could occur. Remedy is to increase plan size of foundation to 

reduce the load per unit area or alternatively reduce the loadings being 

carried by the foundations. 

 Subsoil Movements ~ these are due primarily to changes in volume when 

the subsoil becomes wet or dry and occurs near the upper surface of the soil. 

Compact granular soils such as gravel suffer very little movement whereas 

cohesive soils such as clay do suffer volume changes near the upper surface. 

Similar volume changes can occur due to water held in the subsoil freezing 

and expanding …this is called Frost Heave. 

 

. 
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3-3 Types of foundations: 

 Choosing a kind of foundation depends on:  

 The ground condition. 

 The groundwater conditions. 

 The site, the environment (the building nearby). 

 The structure of our building. 

 Requirements: 

 Structural requirements: safe, be able to carry the load of the building. 

 Constructional requirements: schedule, minimal resources, minimal 

cost. 

 Materials : 

o Bricks  

o Stones  

o Concrete  

o R.c  Concrete. 

 

Note: Surface loadings can cause both vertical and horizontal strains, and this is 

referred to as two- or three-dimensional loading. Common examples of two-

dimensional loading are from strip footings or long embankments (i.e., plane strain 

conditions). 
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 According to surface load the foundation is classified to deep foundation and 

shallow foundation according to building load and soil condition…….. 
 SHALLOW FOUNDATIONS: 

A shallow foundation is often selected when the structural load will not cause 

excessive settlement of the underlying soil layers. In general, shallow foundations 

are more economical to construct than deep foundations, the following table show 

the types of shallow foundation. 

Basic Sizing ~ the size of a foundation is basically dependent on two factors … 

1. Load being transmitted, max 70 kN/m (dwellings up to 3 storeys). 

2. Bearing capacity of subsoil under proposed foundation. 

 

1. Wall foundation: 

- Use for load bearing external wall  

- Can use normal concrete or R.C concrete. 
. 

 

Examples: 
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2. Striped foundation  
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3. Bed foundation : 

Bed ~ a concrete slab resting on and supported by the subsoil, usually forming 

the ground floor surface. Beds (sometimes called oversite concrete) are usually 

cast on a layer of hardcore which is used to make up the reduced level 

excavation and thus raise the level of the concrete bed to a position above 

ground level. 
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4. stepped foundations: 

Stepped Foundations ~ these are usually considered in the context of strip 

foundations and are used mainly on sloping sites to reduce the amount of 

excavation and materials required to produce an adequate foundation. 
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5. Concrete Foundations : 

 Concrete is a material which is strong in compression but weak in tension. If its 

tensile strength is exceeded cracks will occur resulting in a weak and unsuitable 

foundation. One method of providing tensile resistance is to include in the concrete 

foundation bars of steel as a form of reinforcement to resist all the tensile forces 

induced into the foundation. Steel is a material which is readily available and has 

high tensile strength. 

 

 
 

 

 



Construction building lectures,  Civil engineering                       Assit.Prof.Dr.Yousif A.Mansoor,   

28 

 

 

 

 
 

 Deep foundation : 

When is it necessary? 

 The load-bearing layer is in deeper location. 

 The loads of the building are too heavy. 

 Other special cases >>>>> 
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Raft Foundations ~ these are used to spread the load of the superstructure over a 

large base to reduce the load per unit area being imposed on the ground and this is 

particularly useful where low bearing capacity soils are encountered and where 

individual column loads are heavy. 

 

 

 
Short Bored Piles ~ these are a form of foundation which are suitable for domestic 

loadings and clay subsoil where ground movements can occur below the 1.000 

depth associated with traditional strip and trench fill foundations. They can be used 
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where trees are planted close to a new building since the trees may eventually 

cause damaging ground movements due to extracting water from the subsoil and 

root growth. Conversely where trees have been removed this may lead to ground 

swelling. 

 

 اٌشوبئض 

 ٌقبٌؾخ ٌٍزبع١ظ.اعبع١بد ػ١ّمخ ٠زُ اٌٍغٛء ا١ٌٙب ٌٍٛفٛي اٌٝ ِٕغٛة اٌزشثخ اٌؼ١ّمخ ا 
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 اعزؼّبلاد اٌشوبئض :

 ....................فٟ اٌزشثخ اٌط١ٕ١خ 

 ............فٟ إٌّؾأد فٛق عطؼ اٌّبء 

 ...........ػٕذِب لا٠ّىٓ ؽفش الاعظ ِٓ الأٛاع الاخشٜ ػ١ّمب ٌٛعٛد 

 ............... ػٕذِب ٠زطٍت ِٛاصٔخ لٜٛ ؽذ اٚ دفغ 

 ٙب اٌضلاصي ٚ........فٟ إٌّبهك اٌزٟ رىضش ف١ 

 ........... ٟػٕذِب ٠ىْٛ ِغزٜٛ اٌّبء اٌغٛف 

 ............. ػٕذِب ٠زطٍت اعٕبد ٚرم٠ٛخ 
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 .............. ػٕذِب ٠زطٍت ِمبِٚخ اؽّبي عبٔج١خ ٔبرغخ ػٓ دفغ رشثخ 

Classification of piles  

- Classification of pile with respect to load transmission and functional 

behavior. 

 سوبئض ؽغت هش٠مخ ٔمً الاؽّبي ) سو١ض ح اؽزىبن ....سو١ضح ػّٛد...سو١ضح راد ػًّ ِؾزشن(

 End bearing piles (point bearing piles) 

These piles transfer their load on to a firm stratum located at a 

considerable depth below the base of the structure and they derive 

most of their carrying capacity from the penetration resistance of the 

soil at the toe of the pile as shown below. The pile behaves as in 

ordinary column and should be designed as such. Even in weak soil a 

pile is unsupported, i.e if it is in either air or water. Load is 

transmitted to the soil through friction or cohesion. But sometimes, 

the soil surrounding the pile may adhere to the surface of the pile and 

causes “negative skin friction ( is caused by the drainage of the 

ground water and consolidation of the soil.” on the pile. 



Construction building lectures,  Civil engineering                       Assit.Prof.Dr.Yousif A.Mansoor,   

33 

 

Note : this process of driving such piles close to each other in groups 

greatly reduces the porosity and compressibility of the soil within and 

around the groups. Therefore it called compaction piles.  

Note: during the process of driving the pile into the ground, the soil 

becomes moulded and, as a result loses some of its strength, therefore 

the pile is not able to transfer the exact amount of load which it is 

intended to immediately after it has been driven. Usually the soil 

regains some of its strength three to five months after has been driven.    

 Friction piles (cohesion) 

Carrying capacity is derived mainly from the adhesion or friction of 

the soil in contact with the shaft of the pile as show below 

The cohesion pile defined as these pile transmit most of their load to 

the soil through skin friction. 

  

 
  

 Combination of friction and cohesion piles. 

ؽ١ش رٕمً اٌشو١ضح ؽٍّٙب اٌٝ اٌزشثخ ثٛاعطخ الاؽزىبن اٌغطؾٟ ٚالاعٕبد اٌؼّٛدٞ ٚثٕغت ِزفبٚرٗ رؼزّذ ػٍٝ 

 هج١ؼخ رى٠ٛٓ اٌزشثخ ٚخٛافٙب ػٍّب ثبْ اوضش اٌشوبئض اٌّغزؼٍّخ ٟ٘ ِٓ ٘زا إٌٛع .

Such as bored piles which are provided with a bell have a high tensile strength and 

can be used as tension piles as shown in figure below.  
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اٌزشثخ ِٚؼشفخ رى٠ٛٓ هجمبٔٙب ٚخٛافٙب ٟ٘ اٌزٟ رؾذد ِجذئ١ب ٔٛػ١خ اٌشو١ضح اٌّطٍٛة اعزؼّبٌٙب  اْ فؾـ

 ِغ رؾذ٠ذ هٛي اٌشو١ضح ٚاثؼبد٘ب ٚالاػذاد اٌلاصِخ ِٕٙب ٌّمبِٚخ الاؽّبي اٌّغٍطخ ػ١ٍٙب ِٓ إٌّؾأ.

ِٓ اٌّفنً اعزؼّبي ٔٛع ٚاؽذ ِٓ اٌشوبئض ٚرغٕت رغجش الاثؼبد ٚاعزخذاَ ػذد الً ِٓ ِلاؽظخ : 

 اٌشوبئض ..... وّب ٠غت رؾذ٠ذ رؾًّ اٌشو١ضح ٔنش٠ب لجً اٌؼًّ

 

Classification of piles depended on their material : 

 Timber : 

 Used for permanent works in regions where timber is plentiful.  

 It is suitable for long cohesion pilling and pilling beneath 

embankment.  

 The timber should be product from insects. 

 If timber length equal 15m then the diameter should be 150 mm 

 Keeping timber pile below ground water level. 

 Concrete pile: 

 Pre cast concrete piles or pre fabricated concrete piles or piles cast in 

place or…... 

 Usually, the piles are triangle, circle or octagonal section,  

 

- Precast concrete pile characteristics are :  خٛاؿ اٌخشعبٔخ ِغجمخ اٌقت

 الاػز١بد٠خ :

a) Reinforced the pile with main steel and should be connected it by tiles 

or spirals in equal distance at the end of pile (it  resist the pile driven 

inside soil). 

b) Concrete cover should be 4-5 cm. 

c) The reinforced steel process depended on loads, forces and direction  

d) The most advantage of precast concrete pile is easy to control at 

concrete type and concrete stress. While the disadvantage, it difficult 

to change the pile length. 

 اٌشو١ضح اصٕبء اٌذق ...................ِلاؽنخ: ٕ٘بن فؼٛثخ ا٠نب فٟ ؽبٌخ ؽذٚس وغش فٟ 

   رؾزبط اٌٝ ِؼذاد صم١ٍخ ٌٕمٍٙب ٚسفؼٙب ٚدلٙب ِّب ٠ىٍف وض١شا...............
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 The pre fabricated concrete piles characteristics are: ِغجمخ اٌغٙذ ٚاٌقت ؟   

I. They produced in short length in one meter intervals between 5-

13 meters.  

II. They are pre-cast so that can be easily connected together in 

order to reach to the required length . 

 
III. This will not decrease the design load capacity.  

IV. Reinforcement is necessary within the pile to help withstand 

both handing and driving stresses.  
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V. The Hercules type of pile joint is easily and accurately cast into 

pile and is quickly and safely joined on site. They are made to 

accurate dimensional tolerances from high grade steels.  

 
o  ٠ّىٓ سثو اٌمطغ ِغ ثؼنٙب ثٛاعطخ الفبي ٌٚؾبَ اٚ ٚفلاد خبفخ ٌٍؾقٛي ػٍٝ هٛي

 اٌشو١ضح اٌّطٍٛة.

o ............. ٞرؼبٌظ اٌشوبئض اٌخشعب١ٔخ ثبٌطلاء اٌم١ش 

o .....رؼزجش اوضش الزقبد٠خ 

 Steel pile : 

Steel /Iron piles are suitable for handing and driving in long lengths. Their 

relatively small cross-sectional area combined with their high joined by 

welding.  

Note : if the pile is driven into a soil with low pH value, then there is a risk of 

corrosion.  
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- Classification of pile with respect to effect on the soil.  

A simplified division into driven or bored piles is often employed.  

1. Driven piles : 

Driven piles are considered to be displacement piles. In the process of 

driving the pile into the ground, soil is moved radically as the pile shaft 

enters the ground. There may also be component of movement of the soil in 

the vertical direction.  

 
 

 ...........رؾًّ اٌشوبئض اٌغب٘ض اٌزٟ رذق ثٛاعطخ اعٙضح خبفخ 

 ......... اخز١بس عٙبص دق ِٕبعت............ؽغت ٔٛػ١خ اٌشو١ضح ٚرؾٍّٙب ٚٔٛػ١خ اٌزشثخ 

 .رؾًّ اٌشوبئض راد اٌقت اٌّٛلؼٟ ؽ١ش رذق الاعطٛأخ............ 

 ......٠غزٛعت ؽّب٠خ ساط اٌشو١ضح ٚاعطٛأزٙب................ثبعزؼّبي 

  ًفٟ اؽذ أٛاع اٌشوبئض ٠ىْٛ اٌطشق ػٍٝ اٌزشثخ ِجبؽشح ثٛاعطخ ِطشلخ ه١ٍمخ اٌغمٛه داخ

 الاعطٛأخ.....................
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2. Bored piles  

Bored piles (replacement piles) are generally considered to be non-

displacement piles a void is formed by boring or excavation before piles is 

produced. Piles can be produced by casting concrete in the void. Some soils 

such as stiff clays are particularly amenable to the formation of piles in this 

way, since the bore hole walls do not requires temporary support except 

cloth to the ground surface.  Unstable ground, such as gravel the ground 

requires temporary support from casing or bentonite slurry.  Alternative the 

casing may be permanent, but driven into a hole which is bored as casing is 

advanced.  

 أٛاع اٌؾفش:

A.  :ٟاٌؾفش اٌّطشل 

  ٓ45ٍُِ ٌٚطٛي  1255-355ٌؾفش سوبئض رزشٚاػ الطبس٘ب ث١ َ 

 ... ٍٝرغزؼًّ ٌؼًّ اٌؾفش٠بد اعطٛأخ ِؼذ١ٔخ ِضٚدح ثضمً ِٓ الاػ 

 خ صُ رذخً اٌؾفش٠بد اٌٝ داخً الاعطٛأخ ػٕذ عمٛهٙب ٚافطذاِٙب ثطجمبد اٌزشث

 رشفغ اٌٝ الاػٍٝ ٚرفشؽ ِؾز٠ٛبرٙب.....

  ٌٝ٠غزؼًّ ر١بس ِبء ٌزغ١ًٙ اٌؾفش فٟ هجمبد اٌزشثخ اٌقٍجخ ٚهشػ اٌؾفش٠بد ا

 اٌخبسط................
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B. : ٞاٌؾفش اٌذٚاس 

   45ٍُِ ٚثطٛي  1555-٠355غزؼًّ ٌؾفش سوبئض رزشٚاػ الطبس٘ب  َ 

 ٔف ٚاٌؾبفخ اٌؾبدح اٌزٟ رذٚس رغزؼًّ ٌؼًّ اٌؾفش٠بد ؽفبسح ٌٌٛج١خ راد اٌضػب

 ثّؾٛس ٚرخشط الارشثخ اٌٝ خبسط اٌؾفش ثقٛسح ِزٛافٍخ...

  ٟٕ٘بن اٌؾفش اٌذٚاسٞ ثبٌٙضاد رؾجٗ ٘زٖ اٌطش٠مخ عبثمزٙب ٌٚىٓ رغٍو ٘ضاد ف

 الاعطٛأخ اٌّؼذ١ٔخ ثٛاعطخ اعٙضح امبف١خ ..............

 ٚرشثخ ؽج١ج١خ راد ِبء  ٠زطٍت ػذَ اسثبن رى٠ٛٓ اٌزشثخ فٟ ؽبٌخ ؽفش رشثخ سخٛح ا

 عٛفٟ ػبٌٟ .................

 : رغزؼًّ هشق ػذ٠ذح ٌّؼبٌغخ ٘زٖ الاِٛس ِٕٙب 

 . ٟهش٠مخ ػّٛد اٌّبء اٌؼىغ 

داخً اٌؾفشح ٚثنغو اػٍٝ ِٓ مغو اٌّبء اٌغٛفٟ ٌّؼبدٌزٗ ِٕٚؼٗ ِٓ اٌذخٛي اٌٝ  ٠زُ مخ اٌّبء

 داخً اٌؾفشح

 : هش٠مخ الاعٕبد ثب١ٌٕزٛٔب٠ذ 

% ٚصٔب ِغ اٌّبء ٠ٚذفغ اٌٝ داخً اٌؾفشح 6ئً اٌجٕزٛٔب٠ذ.....٠ّضط اٌجٕزٛٔب٠ذ ثٕغجخ ؽ١ش ٠غزؼًّ عب

 لاعٕبد٘ب ٚرجط١ٕٙب فٟ اٌطجمبد غ١ش اٌّغزمشح....................

 رؾً اٌخشعبٔخ ِؾً اٌجٕزٛٔب٠ذ...........

 ..... رغزؼًّ سوبئض اٌؾفش اٌذٚاسٞ فٟ إٌّبهك اٌزٟ ٠زطٍت رم١ًٍ اٌٙضاد 

 ٔٙب الزقبد٠خ ............رّزبص ثب 
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4.Bricks work 

Brick have been made in a wide range of sizes and shapes, from the old Greek 

brick, which was practically a 23-in cube of 12,650 in3 volume, to the small 

Belgian brick, about 13⁄4 _ 33⁄8 _ 41⁄2 in with a total volume of only 27 in3. The 

present common nominal sizes in the United States are 4 or 6 in thick by 22⁄3 or 4 

in high by 8 or 12 in long.  

 

اٌجٕبء ثبٌطبثٛق : ٘ٛ اٌفٓ فٟ ٚمغ اٌطبثٛق فٟ اٌم١ّخ )اٌّٛٔخ( ٌؼًّ وزً ِزغبٔغخ رشثو اٌطبثٛق ِغ ثؼنٗ 

ٛع ثبٌغذاس ثقٛسح ِزغب٠ٚخ ِٕٚزنّخ ف١ٗ ثذْٚ ؽذٚس خًٍ ٚوزٌه اػطبء اٌجٕبء ثؾ١ش ٠زٛصع اٞ ؽًّ ِشف

 ِنٙشا عّب١ٌب .

Factor affecting the stability of brick building: 

1. Vertical load. 

2. Binding is not good enough, which makes the wall subjected to failures 

when downloading any weight. 

3. The side pushing.  

4-1 Bricklaying Terms   

Before beginning any of the bricklaying projects, study the following terms 

and their definitions. This will help you understand the various brick 

positions and patterns, as well as the typical mortar joints used. 

: ٟ٘ فغٛح رؼًّ فٟ اٌطبثٛق اٌّقّذ رٞ اٌفغٛاد ٚرىْٛ راد ِمطغ ِغزط١ً اٚ ِضٍش اٚ ؽجٗ  تالطوغ

ِٕؾشف ٚرؼًّ فٟ ٚعٗ اٚ ٚع١ٙٓ ِٓ اٌطبثٛق. رض٠ذ ِٓ سثو اٌجٕبء ث١ٓ اٌغٛف ؽ١ش رغزخذَ فٟ اػّبي 

ٌطّغخ اٌٝ اٌجٕبء اٌزٞ ٠ىْٛ ف١ٗ عّه ِفقً اٌفشؽخ ل١ًٍ. فٟ ؽبٌخ اعزخذاَ هّغخ ٚاؽذح ف١غت اْ رىْٛ ا

 الاػٍٝ ٌنّبْ اِزلائٙب ثبٌم١ّخ.

 
Bull Header. A rowlock brick lay with its longest dimensions perpendicular 

to the face of the wall. ػٍٝ اٌشاط   

Bull Stretcher. A rowlock brick lay with its longest dimension parallel to 

the face of the wall. ػٍٝ اٌىبص 
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Course. One of the continuous horizontal rows of masonry that, bonded together, forms the 

masonry structure. 

 
Header. A masonry unit laid flat with its longest dimension perpendicular to the face of the wall. 

It is generally used to tie two wythes of masonry together. 

Rowlock. A brick laid on its face, or edge. 

Soldier. A brick laid on its end so that its longest dimension is parallel to the vertical axis of the 

face of the wall. 
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Stretcher. A masonry unit laid flat with its longest dimension parallel to the face of the wall. 

 

Wythe. A continuous vertical section or thickness of masonry 4" or greater. 

 
 

4-2 Brickwork Bonds: 

Bonding in brickwork is an arrangement of bricks, usually overlapping between courses in order 

to distribute load and provide stability. Bonding can also be used for decorative purposes. 

Note: in general brickwork should be less than quarter bonded.  

 ثبٌشثو رؾى١ٍخ اٚمبع اٌطبثٛق فٟ اٌجٕبء ثؾ١ش رىْٛ اٌٛؽذاد اٌجٕبئ١خ ِزّبعىخ ثذسعخ رإِٓ رؾّلا ع١ذا ٌٍجٕبء.٠مقذ 

ٛ اٌشثو اٌزٞ ٠ىْٛ ف١ٗ ع١ّغ اٌغٛف ِج١ٕخ ثطبثٛق ػٍٝ اٌطٛي...٠غزخذَ فٟ ثٕبء اٌمٛاػذ ٚفٟ اٌشثو ػٍٝ اٌشاط: ٘ .1

 الالٛاط.
Bond on the head( Stretcher bond ): This type is used in the non bearing 

walls with thickness 24cm with every laid on the bed with every brick 

showing a stretcher or head face as . 

Typical Details ~ 

Bonding ~ an arrangement of bricks in a wall, column or pier laid to a set pattern to 

maintain an adequate lap. 

Purposes of Brick Bonding ~ 

1. Obtain maximum strength whilst distributing the loads to be carried throughout 

the wall, column or pier. 

2. Ensure lateral stability and resistance to side thrusts. 
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3. Create an acceptable appearance. 

Simple Bonding Rules ~ 

1. Bond is set out along length of wall working from each end to ensure that no 

vertical joints are above one another in consecutive courses. 

 

2. Walls which are not in exact bond length can be set out thus 

 
3. Transverse or cross joints continue unbroken across the width of wall unless 

stopped by a face stretcher. 

 

 
 

ِج١ٕخ ثطبثٛق ػٍٝ اٌطٛي ٠غزخذَ فٟ  ػٍٝ اٌطٛي: ٘ٛ اٌشثو اٌزٞ رىْٛ ف١ٗ ع١ّغ اٌغٛفاٌشثو  .2

 اٌمٛاهغ غ١ش اٌّؾٍّخ ٚفٟ ثؼل اٌغذساْ اٌّغٛفخ.

Bond on the length ( Stretcher bond ): This type is used in the non bearing 

walls with thickness 12cm with every laid on the bed with every brick 

showing a stretcher or long face as shown in Fig. below: 
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اٌشثو الأى١ٍضٞ : ٘ٛ اٌشثو اٌزٞ ٠ىْٛ ٚمغ اٌطبثٛق فٟ ٚعٗ اٌغذاس ػٍٝ اٌطٛي فٟ عبف ثبوٍّٗ  .3

ٚػٍٝ اٌشاط فٟ اٌغبف اٌزٞ ١ٍ٠ٗ ٚ٘ىزا ) ٠لاؽظ فٟ وً عبف ػٍٝ اٌشاط رٛمغ دٚاٌخ ِغبٚسح 

١ٓ عبل١ٓ ِززب١١ٌٓ ...وزٌه رىْٛ ٌٍطبثٛق ػٍٝ اٌشاط ٚاٌزٟ فٟ اٌشوٓ( وزٌه لارٛعذ ِفبفً ثٕذح ث

اٌّفبفً اٌؼشم١خ ِغزّشح ػٍٝ ػشك اٌغذاس. ث١ّٕب فٟ اٌغذساْ راد عّه هبثٛلخ ٚاؽذح ٠ىْٛ 

اٌغذاس ثٕفظ اٌّنٙش ٌٛعٟٙ اٌغذاس....فٟ اٌغذاسْ راد ِنبػفبد فشد٠خ ٌٕقف هبثٛلخ ٠نٙش وً 

ز١ّض ثىْٛ لٍت اٌغذاس فٟ عبف ِجٕٟ ػٍٝ اٌطٛي فٟ ٚاعٙخ ٚػٍٝ اٌشاط فٟ اٌٛاعٙخ الاخشٜ. ٠

 اٌغذساْ اٌغ١ّىخ ِج١ٕب ػٍٝ اٌشاط دائّب ٠فنً فٟ اؽٛاك اٌزفز١ؼ.
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 اٌشثو الاٌّبٟٔ: ٠ىْٛ ثغٛاس وً هبثٛلخ ػٍٝ اٌشاط هبثٛلخ ػٍٝ اٌطٛي ٚ٘ٛ ٔٛػ١ٓ صٚعٟ ٚفشدٞ. .4

In this type the bricks putted so that the external face is of German bond and 

internal bond of English bond type where the wall of this type have strongly 

English bind and German beauty linkage as in Fig  

 
German single bond ( Flemish single bond ) : In this type the bricks putted so 

that the external face is of German bond and internal bond of English bond 

type where the wall of this type have strongly English bind and German 

beauty linkage as in Fig  
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4-3 Building in bricks: 

Application … this distinctive uniform pattern is popular as nonstructural infill 

paneling to framed buildings and for non-load bearing exposed brickwork 

partitions. 
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Attached Piers ~ the main function of an attached pier is to give lateral support to 

the wall of which it forms part from the base to the top of the wall. It also has the 

subsidiary function of dividing a wall into distinct lengths whereby each length can 

be considered as a wall. Generally walls must be tied at end to an attached pier, 

buttressing or return wall. 
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Plinths … used as a projecting feature to enhance external wall appearance at its 

base. The exposed projection determines that only frost-proof quality bricks are 

suitable and that recessed or raked out joints which could retain water must be 

avoided. 

Blocks ~ these are walling units exceeding in length, width or height the 

dimensions specified for bricks 
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Cavity Walls ~ these consist of an outer brick or block leaf or skin separated from 

an inner brick or block leaf or skin by an air space called a cavity. These walls 

have better thermal insulation and weather resistance properties than a comparable 

solid brick or block wall and therefore are in general use for the enclosing walls of 

domestic buildings.  

Parapet ~ a low wall projecting above the level of a roof, bridge or balcony 

forming a guard or barrier at the edge. Parapets are exposed to the elements on 
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three faces namely front, rear and top and will therefore need careful design and 

construction if they are to be durable and reliable. 

 

 
 

 

 ِلاؽنبد أؾبئ١خ:

A.  ِغ اعزؼّبي الاػزبة فٛق اٌفزؾبد: رغزؼًّ وزً خبؿ رشفف ٚرغٕذ ٚرّلاء ثبٌخشعبٔخ

 فٛلار ِغٍؼ.

B. .املاع اٌزم٠ٛخ اٌّغٍؾخ: اعزؼّبي وزً خبؿ ِفزٛؽخ ٠ّىٓ ِذ لنجبْ ؽذ٠ذ اٌزغ١ٍؼ ف١ٙب 

C.  ٓثٕبء اػّذح ِغٍؾخ :رجٕٝ الاػّذح اٌّغٍؾخ ثبعزؼّبي وزٍخ ٚاؽذح خبفخ ٌىً عبف اٚ وزٍز١

د لاػطبء سثو ٚفٟ ٘زٖ اٌؾبٌخ رإخز اٌجٕذاد فٟ اٌغٛف اٌّززب١ٌخ فٟ الاٚعٗ اٌّزؼبِذح ٌٍؼّٛ

 ع١ذ ثغجت ػذَ اعزّشاس٠خ اٌجٕذاد ػّٛد٠ب ................

D.  اٌجٕبء رؾذ ِغزٜٛ الاسم١خ : ٠غٛص اعزؼّبي اٌىزً اٌخشعب١ٔخ الاػز١بد٠خ اٌٛصْ اٌّؼٌّٛخ

ثشوبَ هج١ؼٟ ع١ٍىٟ اٚ ثؾغش ِىغش فٟ ثٕبء الاعظ ٠ٚفنً اعزؼّبي اٌىزً اٌّقّزخ ػٍٝ 

 .................اٌّغٛفخ ثبٌشغُ ِٓ صمٍٙب .....

 البٌاء بالاحجار:

 ٘ٛ ِبوبْ افً اٌّبدح اٌّىٛٔخ ٌٗ هج١ؼ١خ. الحجز:

٠مقذ ثبػّبي اٌؾغبسح ٘ٛ اعزؼّبٌٗ فٟ اٌجٕبء وٛؽذاد ثٕبئ١خ ِٚب٠زجغ رٌه ِٓ لٛاػذ ٚاعب١ٌت ٕ٘ذع١خ ٌزٕف١ز 

 ثقٛسح ع١ذح ٚٚفك اٌزقب١ُِ اٌّشغٛثخ.

 لاَحبذ استؼوال الحجارة بسبب:
 زؾبس ...........ِؾذٚد٠خ الأ .1

 فؼٛثخ ٚوٍفخ ر١ٙئخ اٌؾغبسح............... .2
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 ػذَ ِلائّخ ثؼل خٛاؿ اٌؾغش وبٌىضبفخ............. .3

 َستخذم الحجز فٍ :

 وٛؽذاد ثٕبئ١خ فٟ اٌغذساْ ..............اٚ فٟ رؾ١ذ اث١ٕخ راد هبثغ خبؿ .1

 فٟ اػّبي اٌزغ١ٍف......... .2

 فٟ اوغبء مفبف إٌٙش.......... .3

 خً فٟ فٕبػخ اٌّٛاد الأؾبئ١خ...............وزٌه ٠ذ .4

 أٛاع اٌؾغبسح ٠ؼزّذ ػٍٝ اٌقخٛس اٌّىٛٔخ ٌٗ ِضً اٌشعٛث١خ ٚإٌبس٠خ ٚ..............هلاحضت :

 ؽغبسح اٌىشا١ٔذ.........اٌؾغبسح اٌش١ٍِخ..........اٌؾغبسح اٌىٍغ١خ ٚاٌشخبَ........الاسدٚاص

 : الخىاص الهٌذسُت

ػٍٝ خٛاؿ اٌّٛاد اٌّىْٛ ٌٗ ٚػٍٝ اٌنشٚف ٚالاؽّبي اٌّغٍطخ ػ١ٍٗ....... ٠ؼزّذ ػّش إٌّؾبء 

 ٌزٜ ٠غت اٌزؼشف ػٍٝ رشو١ت الاؽغبس وغضء ِٓ إٌّؾبء 

  ٓرىْٛ الاؽغبس اِب ؽج١ج١خ اٌزشو١ت اٚ هجم١خ اٚ سلبئم١خ ٚ٘زا ٠ؼزّذ ػٍٝ هش٠مخ رى٠ٛ

 اٌقخٛس اٌّىٛٔخ ٌلاؽغبس.........

  ٍٝهج١ؼزٙب ٚػٍٝ ِذٜ رؼشمٙب ٌٍنشٚف اٌغ٠ٛخ" رؼز١ش اْ د٠ّّٚخ الاؽغبس ٠ؼزّذ ػ

اٌؾغبسح اٌّزجٍٛسح راد اٌؾج١جبد اٌّشفٛفخ ٚاٌٍّزقمخ ثزشو١ت عّٕزٟ ع١ذ راد دٚاَ 

 ػبي" 

 ......وٍّب وبٔذ اوضش ٔؼِٛخ وٍّب وبٔذ اعًٙ رؾى١لا ٚفبٌؾخ ٌلاعزؼّبي 

 ا١ٌّغب١ِخ ٚالاِزقبؿ . 

  . ًّعُ\وغُ 1555-155اٌزؾ
2

 

 ِ ٌٍغ١ٍى١خ. 7ٌٍىٍغ١خ ٚ 3م١بط ِٛ٘ش ث١ٓ اٌقلادح...ؽغت 

 ..... وغُ 3355-1255اٌىضبفخ\َ
3

 

 ...........اٌّنٙش 

 -البٌاء بالحجارة :

 شهز وبؼذ تقطُؼها تصٌف الً  31-6بؼذ استخزاج الحجز َتزك للجفاف بُي 

A. ًاٌّزشٚن ...ؽغت ؽىٍٙب فٟ اٌطج١ؼخ دْٚ رؼذ٠ 

B. اٌّؼذي....رمـ اٌضٚا٠ب ثبٌفبط 

C. بٌّٕؾبس..إٌّؾٛس...رمـ ث 

D. ...إٌّؾٛد اٌؾٛاؽٟ....ف١ٗ ؽبؽ١خ 

E. ....ًالاػذاد اٌّغزٛٞ ....٠ؼٕٟ اػذاد اٌٛعٗ ٚعؼٍٗ ِغز٠ٛب ثٛعبئً ١ِىب١ٔى١خ صُ ٠قم 

F. ....اٌّّؾو...الأٙبء ثّؾو ؽذ٠ذٞ خبؿ 

G. ......اٌّؼذ ٠ىْٛ الأٙبء ثبٌّٕمبس ِغ ػًّ خطٛه ِؾفٛسح 

H. .....اٌّقمٛي ثبٌفبط 

 اشكال البٌاء بالحجارة :

 ٌرىْٛ اٌمطغ لبئّخ اٌضٚا٠ب ِٕٚزظّخ عذا ٚوزٌه اٌّفبفً اء هٌتظن بالحجارة الوستىَتب :

 اٌجٕبئ١خ...وٍفخ ِشرفؼخ....

  ٕٝثٕبء عذساْ ِقّزخ: اٌؾغبسح اٌّغز٠ٛخ رىْٛ فٟ اٌٛعٗ لاػطبء اٌّظٙش اٌّطٍٛة ٚرج

 اٌطجمخ اٌخٍف١خ ثبٌؾغبسح الاػز١بد٠خ ...مشٚسح رب١ِٓ اٌشثو اٌغ١ذ

  ِْغٛفخ ....ثٕبء عذسا 
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 ٌلا٠ىْٛ اٌٛعٗ فم١ً اٚ ِٕزظُ ٠ٚؾًّ : البٌاء الاػتُاد : 

  ٗثٕبء لاػ ....لاػ ثذْٚ عٛف ٠ىْٛ اٌجٕبء ثبٌؾغبسح ِٓ اٌّمٍغ ِجبؽشح ٚؽغت رٛع١

اٌّؼّبس..................٠ّٚىٓ اْ ٠ىْٛ ٕ٘بن سثو هٌٟٛ ٚػشمٟ ...اٌمطغ إٌّزنُ فٟ 

 عُ .... 45-٠.45زشٚاػ عّه اٌجٕبء ث١ٓ الاسوبْ ٚاٌىج١شح رٛصع ثقٛسح ِزغبٔغخ..

  لاػ ِٕنُ ثبٌغٛف...٠جٕٝ اٌغذاس ِغ رغ٠ٛخ ٌٍّٕغٛة ثؾىً افمٟ ػٍٝ فزشاد رزشٚاػ

عُ ٠ٚنجو إٌّغٛة ٔغجخ اٌٝ اسرفبع اٌؾغبسح اٌّغزؼٍّخ فٟ الاسوبْ  05عّٛ 65

 ٚاٌضٚا٠ب.

  ّٝراد الاسرفبع اٌجٕبء الاػز١بدٞ اٞ " ١ٌظ لاػ" ؽ١ش ٠ىْٛ ٕ٘بن اؽغبس ِٕزظّخ ٚرغ

ٍُِ( ٚراد الاسرفبع اٌم١ًٍ ٚاٌطٛي اٌّز١ّض  255اٌىج١ش ثبٌّٕزقجخ )لا٠ض٠ذ ػٍٝ 

 ثبٌّّذٚدح  ٕٚ٘بن اٌؾغبسح اٌقغ١شح ٌٍزب١ِٓ اٌشثو اٌغ١ذ ٚرغّٝ اٌّضلاط.

 ...٠ٚقٕف اٌٝ اػز١بدٞ ثذْٚ عٛف ٚاٌٝ اػز١بدٞ ثبٌّضلاط..ٚاػز١بدٞ ثؾىً عٛف 

 ::الزبط فٍ بٌاء الحجز 

 ثو ثفؼً اٌّفبفً اٚ اٌضثبٔخ ٚوبلارٟ:٠ىْٛ اٌش

  ْٛصثبٔخ رار١خ ...ؽ١ش رؼًّ ِٓ اٌؾغبسح ٔفغٙب ثٕؾذ اؽذ اهشافٙب ؽ١ش ٠ى

ٍُِ  45ثشٚص رٚ ِمطغ ٕ٘ذعٟ ِٕزنُ ..ٌّٕغ اٌؾشوخ ..٠ىْٛ اسرفبع اٌجشٚص 

 ٚثؼشؿ صٍش ػشك اٌؾغبسح..

 ...ٌغشك رضج١ذ صثبٔخ ِٛرخ اٌغّٕذ ...ٚرؼًّ ػبدح فٟ اٌّفقً إٌٙبئٟ فٟ اٌجٕبء

 ع١ذ ٠غت ػًّ اخذٚد ٌٙب...

 .... ًِفقً ػقفٛسح : رىْٛ ِٓ الاسدٚاص اٚ ِٓ إٌؾبط ثؾ١ش لارزبو 

 ... ِفقً ثىلاة...ٌٗ ِٛاففبد خبفخ 

 ...ِفقً ثغذاد 
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5- Formwork : 

Basic Formwork ~ concrete when first mixed is a fluid and therefore to form any 

concrete member the wet concrete must be placed in a suitable mould to retain its 

shape, size and position as it sets. It is possible with some forms of concrete 

foundations to use the sides of the excavation as the mould but in most cases when 

casting concrete members a mould will have to be constructed on site. These 

moulds are usually called formwork. It is important to appreciate that the actual 

formwork is the reverse shape of the concrete member which is to be cast. 

 

 

 غجت خبف١خ اٌخشعبٔخ فٟ اٌزقٍت ..........اٌفىشح ٌٍمبٌت رٌٛذد ِٓ فىشح اٌّبدح ) ثالقالب : 

 اْ اُ٘ الاِٛس اٌزٟ ٠غت ِشاػزٙب ػٕذ رق١ُّ اٌمبٌت ٟ٘:

اْ ٠قُّ ٚفك اعظ ٕ٘ذع١خ )الاعٙبداد اٌّزٌٛذح ...أٛاع الاعٙبداد....اعٙبداد اٌخشعبٔخ  .1

 اٌطش٠خ...اعٙبداد مخ اٌخشعبٔخ
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 افمٟ ٚوزٌه ٔٛع اٌّبدح اٌشاثو..... ا١ٌخ ثٕبء اٌمبٌت )رؼزّذ ػٍٝ ٔٛع اٌجٕبء..ثٕبء ػّٛدٞ اٚ .2

 ػٕذ ثٕبء اٌمبٌت ٠غت ِشاػبح ِ

A. .....إٌٛػ١خ ٚرؾًّ لٛح ِٚزبٔخ اٌمبٌت 

B. الاِبْ ....علاِخ إٌّؾبء ٚاٌؼّبي 

C. الالزقبد 

 اًىاع القىالب:

 اٌخؾت  .1

 اٌفٛلار .2

 ِؼبدْ اخشٜ ِضً الا١ٌَّٕٛ .3

 احوال وقىي تصوُن القىالب:

١خ ٚلٜٛ دفغ عبٔج١خ ٌٍفزشح اٌزٟ رنّٓ ثمبؤ٘ب صبثزخ رّبِب هٛاي فزشح فت رقُّ اٌمٛاٌت ٌّمبِٚخ اؽّبي ؽبلٌٛ

 اٌخشعبٔخ ٚرقٍذ٘ب .

 أٛاع الاؽّبي:

 الاؽّبي اٌؾبل١ٌٛخ. . أ

 ٚصْ اٌزغ١ٍؼ ...... .1

 وغُ ٌٍّزش اٌّىؼت اٌٛاؽذ 2555ٚصْ اٌخشعبٔخ اٌطش٠خ لجً اٌزقٍذ ٚرمذس ثؾٛاٌٟ  .2

 لذَ ِشثغ(\ثب 12-4ثغ اٌٛاؽذ )وغُ ٌٍّزش اٌّش 65اٌٝ  25ٚصْ اٌمبٌت ٠مذس ِٓ  .3

 لذَ ِشثغ(\ثب 75-55وغُ ٌٍّزش اٌّشثغ اٌٛاؽذ ) 375-255الاؽّبي اٌؾ١خ ٚرزشٚاػ ث١ٓ  .4

اؽّبي ِنبفخ اصٕبء اٌزٕف١ز )رؼزّذ فٟ ِمذاس٘ب ػٍٝ هش٠مخ ٚمغ اٌخشعبٔخ ٚسفٙب ٚؽشوخ ِؼذاد  .5

 ٔمً اٌخشعبٔخ ٚاعٙضح اٌقت ٚالا٘زضاصد ............

 شعبٔخ اٌطش٠خ فٟ ثؼل اٌّٛالغ ٌلاسم١بد راد اوضش ِٓ فنبء ٚاؽذ ......اؽّبي رىذ٠ظ اٌخ .6

 اٌذفغ اٌغبٔجٟ : . ة

دفغ اٌخشعبٔخ اٌطش٠خ ٠ٚزٕبعت هشد٠ب ِغ عشػخ اِلاء اٌمٛاٌت ثبٌخشعبٔخ ٚػىغ١ب ِغ دسعخ ؽشاسح 

 وغُ ٌٍّزش اٌّشثغ اٌٛاؽذ ٌىً ِزش اسرفبع.... 2555اٌخشعبٔخ ٚعشػخ رّبعىٙب ٠ٚغبٚٞ ِؼذٌٗ 

 وغُ ٌىً ِزش ِشثغ ٚاؽذ ٌىً اسرفبع................ 4555ت الا٘زضاصاد ٠ٚمذس ة ٠ؾغ

 أٛاع اٌمٛاٌت :

 اٌمٛاٌت اٌخؾج١خ :  .1

 عٍٙخ اٌزؾى١ً 

٠فنً اٌطشٞ ػٍٝ اٌغبف )ٌمٍخ ربصشٖ ثبٌشهٛثخ ِٚؾبفنزٗ ػٍٝ اٌؾىً ثذْٚ اٌزٛاء ....ِٚٓ 

 أٛاع الاخؾبة ٟ٘ اٌشخٛ )وخؾت اٌغبَ ..............

 قٕف اٌمٛاٌت اٌخؾج١خ اٌٝ :ر

 لٛاٌت إٌّؾبءاد خف١فخ ٟٚ٘ اٌزٟ رقُّ ٌغشك الاعزؼّبي اٌٛاؽذ اٚ ٌّشاد ِؾذٚدح . . أ

لٛاٌت ٌّٕؾبءاد صم١ٍخ ٟٚ٘ اٌزٟ رق١ُّ ٌغشك الاعزؼّبي ِشاد ِزىشسح وض١شح  رق١ُّ  . ة

  2.5اٌمٛاٌت اٌخؾج١خ ػبدح ثؼبًِ اِبْ لا٠مً ػٓ 

ثبلاثؼبد اٌّشاد رق١ّّٙب ٌزٜ ٠غت مجطٙب ِٓ ٔبؽ١خ اْ فىشح اٌمبٌت ٘ٛ لأزبط خشعبٔخ 

اٌؾمٛق ٚاٌّفبفً ث١ٓ الاٌٛاػ مشٚسٞ ؽزٝ لارفمذ اٌخشعبٔخ ِبء٘ب اٚ ثؼل ِٛاد٘ب 

 إٌبػّخ. 

 د٘ٓ اٌمبٌت اٌخؾج١خ مشٚسٞ ٌغشك اٌّؾبفظخ ػٍٝ اٌخؾت.
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فٟ ثؼل الاؽ١بْ ٔؾزبط اٌٝ ػًّ ِفقً لفً ث١ٓ اٌٛاػ اٌشدَ ٠ٚؼزّذ ػٍٝ ٔٛع اٌخؾت 

 ِٚغزٜٛ اٌؼًّ ......

ٍُِ ٌٍؾقٛي ػٍٝ الاٚعٗ اٌقم١ٍخ اٚ لاصاٌخ  3-٠2غت رقفٝ الاخؾبة ثغّه ٠زشٚاػ ِٓ 

 اٌطجمخ اٌزبٌفخ ِٕٙب ٔز١غخ اعزؼّبلاد عبثمخ.

ٍُِ اٚ اٌخؾت  12-3لذ رىجظ ػٍٝ اٚعٗ اٌمٛاٌت ِٓ اٌذاخً اٌٛاػ ِٓ اٌفب٠جش ثغّه 

ح ِٕٙب اٌغ١طشح ػٍٝ ِٕغ رغشة ٍُِ ... ٌٚٙب فٛائذ ػذ٠ذ 25-15اٌّؼبوظ ثغّه 

 اٌّبء ...صثبدح ِمبِٚخ اٌمبٌت ٌزبص١ش اٌشهٛثخ......وّب ٠ّىٓ اْ رنغو ثطجمخ ِٓ اٌجلاع١ه ....

 اٌمٛاٌت اٌّؼذ١ٔخ : .2

رؼًّ اٌمٛاٌت اٌّؼذ١ٔخ ِٓ ِؼبدْ ٚعجبئه ػذ٠ذح اّ٘ٙب اٌفٛلار ٚالا١ٌَّٕٛ اٚ ثزشو١ت الاص١ٕٓ 

عُ ٚػشك  155ٚ125ٚ255ٚ255ٚ355راد هٛي  ِؼب ..٠زٛصع لطغ اٌمٛاٌت رىْٛ ثمطغ

  عُ ...ٚثٛصاْ ِخزٍفخ 5عُ ٚثؼّك  55-٠15زغب٠ش ِٓ 
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Beam Formwork ~ this is basically a three sided box supported and propped in the 

correct position and to the desired level. The beam formwork sides have to retain 

the wet concrete in the required shape and be able to withstand the initial 

hydrostatic pressure of the wet concrete whereas the formwork soffit apart from 

retaining the concrete has to support the initial load of the wet concrete and finally 

the set concrete until it has gained sufficient strength to be self supporting. It is 

essential that all joints in the formwork are constructed to prevent the escape of 

grout which could result in honeycombing and/or feather edging in the cast beam. 

The removal time for the formwork will vary with air temperature, humidity and 

consequent curing rate.  

 
 

Column Formwork ~ this consists of a vertical mould of the desired shape and size 

which has to retain the wet concrete and resist the initial hydrostatic pressure 
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caused by the wet concrete. To keep the thickness of the formwork material to a 

minimum horizontal clamps or yokes are used at equal centres for batch filling and 

at varying centres for complete filling in one pour. The head of the column 

formwork can be used to support the incoming beam formwork which gives good 

top lateral restraint but results in complex formwork. 

 
 اٌفؾً فٟ اػّبي اٌمٛاٌت:

 ٚعٛد ٔمـ اٚ مؼف فٟ رشو١ت اعضاء اٌمبٌت .1

 ػذَ ٚعٛد اٌزىز١ف اٌّلائُ ٌٍغمبلاد ٚاٌمٛائُ ٚاٌؾبِلاد .2

ٍٙب ١٘ىً اٌمبٌت ِٕٙب ثغجت رىذ٠ظ اٌخشعبٔخ اٌطش٠خ فٟ ؽذٚس لٜٛ دفغ عبٔج١خ اوجش ِٓ اْ ٠زؾّ .3

 ثمؼخ ِؼ١ٕخ ِّب ٠غجت الأؾٕبء 

ػذَ اعٕبد ٔٙب٠بد اٌمٛائُ ػٍٝ لٛاػذ صبثزخ رزٕبعت ِغ اٌؾًّ اٌٛالغ ػ١ٍٙب ٌزٜ ٠زطٍت رٛف١ش اٌّغبؽخ  .4

 اٌىبف١خ ..........

5.  
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 فه اٌمٛاٌت :

 اْ رؾذ٠ذ صِٓ سفغ اٌمٛاٌت ٠ؼزّذ ػٍٝ :

 ح ٚاٌشهٛثخ دسعخ اٌؾشاس .1

 ِغبفخ اٌفنبء ٚالاؽّبي ا١ٌّزخ ٚاٌؾ١خ  .2

 ٔٛع الاعّٕذ ٚٔغت اٌخٍو .3

 الاعٙبداد ٚهج١ؼزٙب  .4

 ٕ٘بن ثؼل الاوٛاد ؽذدد 

 ٠ِٛبْ لاػزبة ٚاٌشٚافذ 

  الاػزبة ٚاٌغمٛف ؽغت اٌفنبء ٚرغبٚٞ مؼف اٌفنبء اٌقغ١ش ثبلاِزبس ِنبفب اٌٝ رٌه

 ٠ِٛبْ

  ا٠بَالاػّذح ثذْٚ اؽّبي ِٓ ١ِٛ٠ٓ اٌٝ صلاصخ 

 ْالاػزبة إٌبرئخ ؽغت اٌجشٚص ٚرغبٚٞ اسثغ ِشاد اٌجشٚص ثبلاِزبس ِنبفب اٌٝ رٌه ٠ِٛب 

 أٛاع خبفخ ِٓ اٌمٛاٌت :

 اٌمٛاٌت إٌّضٌمخ : .1

فىشح اٌمبٌت ٟ٘ الأضلاق ثٛاعطخ سافؼخ ثبٌغشػخ اٌزٟ ٠ىفٟ ٚلزٙب ٌزقٍذ اٌخشعبٔخ اٌنب٘شح ِٓ 

فم١خ ٚاٌؼّٛد٠خ رغزؼًّ اٌشافؼخ ا١ٌٙذسٌٚى١خ اٌزٟ رّزبص رؾذ اٌمبٌت اصٕبء أضلالٗ ٚرؾٍّٙب اٌمٜٛ الا

ثبٌذلخ ٚاٌغشػخ ٚرؼًّ ثطبلخ وٙشثبئ١خ اٚ د٠ضي اٚ اٌٙٛاء اٌّنغٛه ٚرٛعذ ٔٛػ١بد ػذ٠ذح ِٕٙب راد 

عُ فٟ اٌغبػخ ٚؽغت دسعخ  37.5اٌٝ  25هٓ ٠ّٚىٓ سفؼٙب ثغشػخ ِٓ  5لذسح سفغ رقً اٌٝ 

 ط ٚاٌخضأبد....اٌؾشاسح. رغزؼًّ فٟ اٌّذاخٓ ٚالاثشا

 اُ٘ خقبئقٙب :

  ؽزف اٌّفبفً الأؾبئ١خ 

 إٌبؽ١خ الالزقبد٠خ ٌمٍخ اػزّبد٘ب ػٍٝ اٌىبدس 

 .... ًّاٌغشػخ فٟ اٌزٕف١ز ؽ١ش ٠جشِظ اٌؼ 

 اْ اُ٘ ِىٛٔبد اٌمبٌت إٌّضٌك

  ٗاعٙضح اٌغ١طشح اٌّشوض٠خ ٚاٌشافؼبد ا١ٌٙذسٌٚى١خ ٌنجو عشػخ اٌشفغ ٚؽبل١ٌٛز 

 ِ ْٛاخؾبة اٌشدَ ِٚغبٔذ٘ب اٌغبٔج١خ ٚاػّذح اٌشفغ ٠شثطٙب ِٓ الاػٍٝ اٌمبٌت اٌزٞ ٠زى ٓ

 ػزت رغٍظ ػ١ٍٗ اٌشافؼخ ا١ٌٙذسٌٚى١خ 

  ٠غت ٚمغ الاخؾبة ِغ ثؼنٙب ثّغبفبد رغّؼ ثزٛعغ خؾت اٌشدَ ثبٌشهٛثخ ٚعذ

 اٌفشاغبد ث١ٕٙب دْٚ دفغ ثؼنٙب اٌجؼل الاخش.

 وّب ٠قُّ اٌمبٌت إٌّضٌك ٌزؾًّ اٌمٜٛ اٌغبٔج١خ 

ت اٌّزؾشن: ٘ٛ اٌمبٌت اٌّجٕٝ ػٍٝ ١٘ىً رٚ لٛائُ ٚػغلاد رغ١ش ِغ اعزّشاس٠خ اٌقت ػٍٝ اٌمبٌ .2

 عىخ خبفخ اٚ اْ اٌمبٌت ٠ّىٓ ػضٌٗ ِٓ إٌّؾأ ثؼذ أزفبء اٌؾبعخ اٌجٗ....

٠ؾشن اٌمبٌت ثؼغلاد لٛائّٗ ػٍٝ عىخ ٠ٚؾٛي اٌٝ اٌّٛلغ اٌغذ٠ذ ٚرضج١ذ اٌمٛائُ صب١ٔخ ػٍٝ لٛاػذ 

 ي اخش ٚ٘ىزا........خبفخ عب٘ضح لاعزؼّب
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6- Scaffolds ~ these are temporary working platforms erected around the perimeter 

of a building or structure to provide a safe working place at a convenient height. 

They are usually required when the working height or level is 1.5 or more above 

the ground level. All scaffolds must comply with the minimum requirements and 

objectives of the Work at Height Regulations. 

 



Construction building lectures,  Civil engineering                       Assit.Prof.Dr.Yousif A.Mansoor,   

60 

 

Putlog Scaffolds ~ these are scaffolds which have an outer row of standards joined 

together by ledgers which in turn support the transverse putlogs which are built 

into the bed joints or perpends as the work proceeds, they are therefore only 

suitable for new work in bricks or blocks. 
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Independent Scaffolds ~ these are scaffolds which have two rows of standards each 

row joined together with ledgers which in turn support the transverse transoms. 

The scaffold is erected clear of the existing or proposed building but is tied to the 

building or structure at suitable interval. 
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Mobile Scaffolds ~ otherwise known as mobile tower scaffolds. They can be 

assembled from pre-formed framing components or from standard scaffold tube 

and fittings. Used mainly for property maintenance. Must not be moved whilst 

occupied by persons or equipment 
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7-Slab 

Simply Supported Slabs ~ these are slabs which rest on a bearing and for design 

purposes are not considered to be fixed to the support and are therefore, in theory, 

free to lift. In practice however they are restrained from unacceptable lifting by 

their own self weight plus any loadings. 

Concrete Slabs ~ concrete is a material which is strong in compression and weak in 

tension and if the member is overloaded its tensile resistance may be exceeded 

leading to structural failure. 
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Reinforcement ~ generally in the form of steel bars which are used to provide the 

tensile strength which plain concrete lacks. The number, diameter, spacing, shape 

and type of bars to be used have to be designed;  

Reinforcement is placed as near to the outside fibres as practicable, a cover of 

concrete over the reinforcement is required to protect the steel bars from corrosion 

and to provide a degree of fire resistance. Slabs which are square in plan are 

considered to be spanning in two directions and therefore main reinforcing bars are 

used both ways whereas slabs which are rectangular in plan are considered to span 

across the shortest distance and main bars are used in this direction only with 

smaller diameter distribution bars placed at right angles forming a mat or grid. 

 
 

Construction ~ whatever method of construction is used the construction sequence 

will follow the same pattern- 

1. Assemble and erect formwork. 

2. Prepare and place reinforcement. 

3. Pour and compact or vibrate concrete. 

4. Strike and remove formwork in stages as curing proceeds. 
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Profiled galvanised steel decking is a permanent formwork system for construction 

of composite floor slabs. The steel sheet has surface indentations and deformities 

to effect a bond with the concrete topping. The concrete will still require 

reinforcing with steel rods or mesh, even though the metal section will contribute 

considerably to the tensile strength of the finished slab. 
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Where structural support framing is located at the ends of a section and at 

intermediate points, studs are through-deck welded to provide resistance to shear – 

 
There are considerable savings in concrete volume compared with standard insitu 

reinforced concrete floor slabs. This reduction in concrete also reduces structural 

load on foundations 
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 ِٓ ارٛاػٙب :

 برغبٖ ٚاؽذ اسم١خ راد رغ١ٍؼ سئ١غٟ ث .1
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رغزؼًّ ػٕذِب رىْٛ ٔغجخ اٌفنبء اٌط٠ًٛ اٌٝ اٌفنبء اٌمق١ش اوضش ِٓ اص١ٕٓ .....رغٍؼ الاسم١خ 

ثزغ١ٍؼ سئ١غٟ ثبرغبٖ اٌفنبء اٌمق١ش ٚرغ١ٍؼ صب٠ٛٔب ٌٍزّذد اٌؾشاسٞ ثبرغبٖ اٌفنبء اٌط٠ًٛ....اٌغّه 

 عُ 12-25ِٓ 

 اسم١خ راد رغ١ٍؼ ثبرغب١٘ٓ  .2

نبء اٌط٠ًٛ اٌٝ اٌفنبء اٌمق١ش الً ِٓ اص١ٕٓ اٞ اْ ؽىً الاسم١خ رغزؼًّ ػٕذِب رىْٛ ٔغجخ اٌف

الشة اٌٝ اٌّشثغ.....رغٍؼ الاسم١خ ثزغ١ٍؼ ثبرغبٖ اٌفنبئ١ٓ ١ٌزؾّلا اؽّبي الاسم١خ ؽغت ِؼبًِ 

 عُ............ 25-12ٔغت اٌفنبء اٌمق١ش اٌٝ اٌفقبء اٌط٠ًٛ...عّه الاسم١خ ِٓ 
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8- Finishing works: 

 Plastering Works 

–Preparatory works before plastering: 

•Electric, mechanical and communication networks 

•Plumbing networks 

•Windows and doors frames (for some types only) 

•Sills 

–Advantages of Plastering: 

•Intermediate internal surface for final finishing 

•Provide an external surface and appearance 

•Prevent damp 

•Internal partition  

•False ceilings 

(Therefore, plaster should be able to adhere on the surface and stand whether 

changes) 

-Materials of Internal plastering: 

 Cement: Portland normal cement  

 Lime أاٌّطف اٌغ١ش  

 Water اٌؾٛائت ِٓ اٌخبٌٟ اٌّبء 

 Metal lath: اٌّؼذٟٔ اٌؾجه 

 Strip mesh 

 Corner mesh 

 Corner bead 

 Plaster stop bead 

 Metal lath sheets 

-Rules of plastering implementation: 

•1-Cleaning the surface 

•2-Remove reliefs and fill holes (in layers not exceeding 15 mm) 

•3-Spray water 

•4-Fix metal laths 

•6-To achieve a level surface apply leveling elements at the level of brown coat 

 :ستلاملاا قبىل ػٌذ وفحصها هزاػاتها الىاجب الاهىر

 غائزة •ودقُقت سطحُت: •التشققاث –  التوىج– 

 اللىى اختلاف– 

 والحىاف زواَاوال الأسطح استىاء ػذم – الصذأ بقغ– 
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9- Damp proofing  
Why to use damp proofing? 

1. To safe construction material such as motor , bricks, concrete, reinforced 

concrete……….etc. 

2. For high durability building  

 اٌى١ّب٠ئ١خِٓ اعً اثؼبد خطش اٌزض٘ش فٟ اٌطبثٛق......ٌؾّب٠خ اٌّٛاد اٌشاثو ِٓ اٌزفبػلاد 

ٚوزٌه اٌخشعبٔخ......ؽّب٠خ اٌؾذ٠ذ فٟ اٌخشعبٔخ اٚ فٟ اٌّمبهغ ا١ٌٙى١ٍخ ِٓ اٌقذء...ؽّب٠خ الافجبؽ ِٓ اٌزفبػلاد 

 ؽّب٠خ ِنٙش اٌجٕب٠خ ثغت ا١ٌّبٖ....اٌؾّب٠خ ِٓ اٌزؼفٓ...

How water does reach construction materials? 

1. Porosity of materials  

2. Weakness of finishing layer.  

3. Less concrete cover 

اْ ٚعٛد ا١ٌّبٖ لاٞ عجت عٛف ٠ٙذد إٌّؾبء ِٓ خلاي ؽشوخ ا١ٌّبٖ فٟ اٌّغبِبد اٌّٛعٛدح فٟ اٌطبثٛق اٚ اٌخشعبٔخ 

 اٚ اٌّبدح اٌشاثطخ ؽ١ش رؼزجش اٌّٛاد اٌّزوٛسح راد ِغب١ِخ ٔغج١خ......... 

 ٠ّىٓ ؽقش ِٕبفز رغشة اٌشهٛثخ اٌٝ الاث١ٕخ:

 . ِٓ اٌٙٛاء 3. ِٓ اٌغمف..................2ثخ .............ِٓ اٌزش .1
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10-Door and windows: 

  

 Doors Function: 

•Provide means of access into building’s interior from the exterior and passage 

between interior spaces. 

•Exterior walls must provide weathertight seals when closed. 

•Must be wide enough for passing easily and for the furniture. 

•Must provide privacy and security, possible need for light, ventilation, sound 

insulation and firefighting. 

•Doors are part of the form and shape of the building.  

 

 Doors types according to operation: 
•Casement  

•Swinging 

•By-pass sliding 

•Surface sliding 

•Pocket sliding 

•Overhead sliding 

•Side-hinged folding 

•Overhead folding 

•Revolving 

 

 Doors types according to Material: 
•Wood 

•Aluminum 

–Aluminum + Glass 

–Aluminum + PVC composition of materials 

•Steel 

•Glass 

•Plastic 

 Doors Parts: 
•Frame 

–Side jamb 

–Head jamb 

–Sill or threshold 

•Leaf\s 

•Casing 

•Hardware: 

–Hinges ( surface –invisible –Floor ) 

–Bolts 
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–Locks 

–Handles 

–Door closers 

Windows 

 Windows function: 
•Provide weather tight seals when closed –have an insulation value. 

•Provide light. 

•Provide ventilation. 

•Provide view. 

•Provide spatial quality of a building’s interior. 

 

 Windows types according to operation: 
•Fixed 

•Casement 

•Awning 

•Hopper 

•Sliding 

•Double –hung 

•Jalousie 

•Pivoting 

 

 Windows types according to Material: 
•Wood 

•Aluminum 

–Aluminum + Glass 

–Aluminum + PVC composition of materials 

•Steel 

•Plastic 

 

 Windows Parts : 
•Frame 

–Side jamb 

–Head jamb 

–Sill 

•Window sash ( top rail –stile –bottom rail 

•Exterior and interior casing 

•Screen unit 

•Hardware: 

–Hinges ( surface –invisible –Floor ) 

–Bolts 

–Locks 

–Handles 
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11 Stairs 

Primary Functions 

1. Provide a means of circulation between floor levels. 

2. Establish a safe means of travel between floor levels. 

3. Provide an easy means of travel between floor levels. 

4. Provide a means of conveying fittings and furniture between 

floor levels. 

Constituent Parts ~ 

 

All dimensions quoted are the minimum required for domestic stairs exclusive to 

one dwelling as given in . 

Terminology ~ 
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Construction building lectures,  Civil engineering                       Assit.Prof.Dr.Yousif A.Mansoor,   

81 

 

Projecting bottom steps are usually included to enable the outer string to be 

securely jointed to the back face of the newel post and to provide an easy line of 

travel when ascending or descending at the foot of the stairs. 
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Reinforced Concrete Stairs ~ a variety of stair types and arrangements are possible each having 

its own appearance and design characteristics. In all cases these stairs must comply with 

the minimum requirements set out in of the Building Regulations in accordance with the purpose 

group of the building in which the stairs are situated. 
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Spiral and Helical Stairs ~ these stairs constructed in reinforced concrete are 

considered to be aesthetically pleasing but are expensive to construct. They are 

therefore mainly confined to prestige buildings usually as accommodation stairs 

linking floors within the same compartment. Like all other forms of stair they must 

conform to the requirements of the Building Regulations and if used as a means of 
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escape in case of fire with the requirements of. Spiral stairs can be defined as those 

describing a helix around a central column whereas a helical stair has an open well. 

The open well of a helical stair is usually circular or elliptical in plan and the 

formwork is built up around a vertical timber core. 
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Reinforced Concrete Stair Formwork ~ in specific detail the formwork will vary for the different 

types of reinforced concrete stair but the basic principles for each format will remain constant. 
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