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Construction building
e 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.

e 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”

e 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



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

General introduction about building

1.1 Building construction steps :
a. Specify the project target: g sl (a5 Sall 5 Cangl)
each project has a specific target and utilization such as school,, offices,
commercial building, residential building, roads, bridges, dams...etc.

Goby Aeliall 4l 4y Hlsally ol Jie 4 pald alasiul g s dllia g g e JS
Lo e 5505 Hsun g

At the beginning of any project should locate the building site and utilities such as
water supply, electrical power and sewage drain lines,,,, etc.

slall Jia adgall (8 4y )5 puiall Claddll Ji55 Gaas & g pdall @dge doad Camy g 5 e IS Al (8
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Any project has a budget, which play an important role in design and construction.
...... paabial (e g g el cilillaie JS Jaidd Sl 5 20 4330 jae 4l 0 6S5 ) ana g g e (g

b. Project requirements: g sl illlata
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.

& sl cilibeis Lalal) Gl maen puiaad ciny g g pall AV 5 Caglle 5K s aay
Badizall Gliia) gall pass G 5 clul) 3 ga g LY (e ) 5 28K pauatiall

c. Engineering design: Al andlaill
It means all architectural, civil, electrical, mechanical...... etc. drawings
which include: site plan, building plans and details.
LS ASlSaall 5 4l jeSlle dpaalle 4y jlarall Jpaliill diacaiall 5 o gus )l asen i Ll
OAY) Jaaldll g 20y Jalada ¢ ad gall Jaladia (g gias
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.
Jia) Al il jad Dl slaa (385 ()5S aranaill () 5 Badizall Cldia gall (385 0685 ) g Gkl
Gsimi LS agdamll Gy aty (oYl s aand (mal Ll Jead LS aey D g s
(oAl 13gd el ) (e S Gllia  Jand) 2385 ) saa e cillaladal
d. Execution of project: aill
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.
sl ol ) ks g 5 e (o) Bk ) oLl dlee
1.2 Types of building :
Building may be classified according to:
a. Execution method: anill 44 )l
1. Site execution: most of items executed in the site. oAl )
Those types of execution need more workers and prepare all construction
material in the site.
L) ad ga A ) sall i i a5 Jles ) zling 28ill) e g sl 128 8
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.
L) Ay pla g o) e LAl 8 Gl 5 avaail a5 ) HLA i asnaall o) 20V e g sl 138 S
RV (PP JEH PIENL PRt P gt W IWEQEI LT PR PR DY

2. Precast or prefabricated buildings: Cuall Guaall L)
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.

) JaE S ey a8 gall 7 HA dald Jalaa A (L s2ae Vs ol ol Jie Ll o) 3al) ua oy

oald gl dllia (S i 5 a8 sall
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.
3
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285 )y ) iy g JB Jae 30 I 28558 a5 e oS I 2ling

b. Construction design : apanaill s o L)

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.

&V il e Jaa¥) Jis l saee )y lie) et 3 g Jead U e s siag a1 Sl o)

coea) B8 ey o)yl

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

steel)

lee il A 5 anaaldl e A4S ga sl o) sl yall ¢ pai (Raa (Sl
SR (e A e O ) Rl e e 3

Steel frame characterized by: ) —iad  daaall JSbel)

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.

2 sal) L e ral adalie jisi g ddle (LY g JabuaidU e 4008y
Steel frames need fire protection and continuous maintenance against
weather conditions. 4ilua J zlad Gl G all e diles b 58 ) Zlias
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. IS8V (e yaall 25 A 40lSa) ellia

These frames characterized by high durability and fire strength.&lle da gas
Disadvantage of these frames are heavy weight, need long time to construct
it and quality control to the manufacturing and execution process.

4
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bl iy ) lias g dille Jleal (s 5buall (e
e These frames are permanent construction.
e Frame building walls executed after complete the frame construction and
can remove it without affect upon building.
2.bearing wall building : S8 e ol
Applied loads are transferred to foundation by bearing walls which cannot
remove after construction.. oY) (A & g )yl () Catul) (e Jlaa¥) Jlaml o
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: Sl e 5 ASuell & yidall Wl
Steel and reinforced concrete columns and beams in one part of the building

and the other part consist of bearing wall.
Alda () pas GllXS s Qe g Baee | (e 0 5SH

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.
:AadAll
DA aliall el g g e 5 Al (5) 205 dlee ()
Ldaiise L ae AAldie ay jlie jlad LM 2y ) oLl 33,k )
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1-4 Building Element and component:

Roof

Lintel

. Jamb

. Window opening

. Window sill

Beam

. Shed

Door opening

9. Plinth

10. Steps

11. ground level
12. Foundation
13. Ground beam
14. False Ceiling
15. Partition

16. Skirting

17. Flooring
18. Foundation level
19. Concrete bed
20. Floor Slab
21. Wall
22-23. DPC Damp-Proof Course&DPM
24. Mass concrete Foundation

25. Superstructure ,,,,26. Block work(bricks,,,,,




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

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.

Cpmially V) Jas Gaal s (clidleYls il gall) Agl il Je¥) e Caxgdl o

st

Environment = surroundings which can be natural. man-made or a

combination of these.
Built Environment = created by man with or without the aid of the
natural environment.
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2.1 Excavation: < jaal)

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.
e cslhall Gsuiall o Jpanll Jaall adse (e jsauall o) 4 53V aea A1) 58 sl
Aanlie jia Cilaza aladiul JOlA

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.
il JSG5 A 5l Aapha g g 58 A alee alsll aall sl Baasdll Jal g2l o ¢ AdaaBla
A ) obiall 3 s 5 0 slladll

2.1.1 Types of excavation:
: sl gl 5l
il saall )

......... Jia b pall Jee M Janivny @

LAl sl A b JasiY e

....... Jie das @l 53l 4 Joaliy @

e ) el Adlie & i pe A BLE Gl e Jand Cung gagee piall S @
RSN PO TN

Ji Il paall sale) gan S cldaladall 8 Badsall Cuuliall jiall Hyladidlls 3 e
il 5 lae Gaibad cild Lgity sleadl A il o sS0 @l Al dlu Al Ol
L Canaal aseall e a5 4LaY)

D eSSl jaall Y
A i) AL Canall g (S ARl oL e
el 333 SIS g e (e i) Aauaia il 6l al ) zliay o
v AlalSie ia ddad ayex e
Chgpall 5 ¥ Al o aaiey dall o 331 (e 35 Jeall 48yl g 4dY1 & 53 32a5 @
sl Aalal)



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

Y5 LI e LIS i

Excavation Equipment

Backactor (Backhoe) Bulldozer
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Power Drill (Breaking machine) Loading shovel (Loader)

10



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

SHOVELS

o St
Figure *))Campanems of a hydraulic shovel.

Stick

, BREAKOUT FORCE

Bucket CROWDING FORCE
cylinder ;
Figure Digging action of a hydraulic shovel.

. &,) S A5t
T/ﬂ/ = Table 3-6 Standard cycles per hour for hydraulic shovels
b2 ‘)”)’J\

Machine Size
Small Medium Large
Uinder 5 yd (3.8 m%) 5-10 yd {3.8-7.6 m°) Over 10 yd (7.6 m*)
Bottom Front Botiom Front Bottom Front
Material : Dump Dump Dump Dump Dump Dump
Saft 190 i70 180 160 150 135
{sand, gravel,
coal)
Average 170 150 160 148 145 130
{common earth,
soft clay,
well-blasted rock)
Hard 150 135 140 130 135 125
{tough clay,
poorly blasted
rock)
Adjustment for Swing Angle
Angle of Swing {(deg)
45 80 75 80 120 180

Adjustment factor 1,16 1.16 1.05 1.00 0.94 0.83
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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.

Sliding Failure

Failed Soil Mass

12
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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.

Tension Crack

\

Sliding

Tension
Crack

-
|
|

o
|
|

H Sliding
S10.75H
Toppling
Subsidence and Bulging
Toppling
Bulge
Subsidence

Heaving or Squeezing Boiling
Heave Soil Water
Weight Table

Boiling
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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 :

Pressure Distributions on the Side Walls of an Excavation
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Sand and Granular Soft Clay
Soils
N AR
5 Trench Wall
C & Pressure
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LY ]
rd )
Stiff Clay
Water Pressure
ATRTRITARSVRSZRSTZAN L TRSZASZASTARSTARSTRN
= Ground water
- table
Water
Pressure
> €
/ ~ £ \
4 Y

Added effect of water pressure
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Heaving

- Granular Saturated Soil
Heave s . -ETEESs .
Granular
Soil —
Water Movement
T
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.

Sloping and Benching

This example is allowed only in cohesive Type B soil

20" Maximum

*

- L4
- ’

-
4 Max|mumI - ’

r

Single Bench

Spaced Sheeting
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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.

Close Sheeting

Spaced Sheeting

Wales with jack screws

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.

16
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Close Sheeting

Jack screw Continuous sheet piling

Metal brace or strut

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.

Trench Shield

17
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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.
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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.
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~————— combined loadings
collected by and

P transmitted down

the wall to the

foundations

ground level ———
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— loads transmitted
through the mass

concrete foundation
at an angle of 45°
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The main factors that fix depth of foundations are:
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3-2 soil and foundation relation:

el o apaill iy e 8 (e @ gall 5 pand Sl aveal (5 5ol J8 Cillaiy e
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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.

wall tends to tilt y Cond o

_ r n

with ground movement / P?gtzgts ;r?:?ur:d
and cracks can occur __, o /] below from elements

;E /?_.n.:n.‘.' o ’«L
7 M

soil exposed to the ¥
weather elements : —— foundation tends to
' J Y tilt thus since the
ol A ground movement
_ . SR AT is greater at the
L depth 60Omm or less outer edge

below ground level
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roof and floors
p protects ground

wall remains stable
under most conditions o=

ground level ———

st A
B

soil exposed to the
weather elements

below 1:800

_'t.;.l._’jl'..'_-a._-
et . N
. I

_L- depth at least 1-O0O below ground level will
produce only very slight ground movement which
should not affect stability of foundations

3-3 Types of foundations:

e 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.

e Requirements:

below from elements

no ground movement
should occur at depths

e Structural requirements: safe, be able to carry the load of the building.
e Constructional requirements: schedule, minimal resources, minimal

cost.
e 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........
e 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:

load bearing load bearing
external wall external wall —

J

ground
level

ground

1

r
W,
%%_l

#

]

—rr

mass
concrete

(1:3:6)

15N/ mm? ] mass

:| concrete
i (1:3:6)
‘b [ 15N /mm?

as for traditional stri

]

_ ? el
W ' ' 4

. e
g——— R o --‘——SLU-I

[~

depth sufficient to
overcome soil movement
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2. Striped foundation

load bearing external wall load bearing

external wall

mass concrete
slab for light
wall loadings

reinforced concrete
slab

|-
roe
N 14
LA
| | deeper edge beam |-.w:,.° | weak or
for heavier loadings [ ;- | poor
L1 ol subsoil
SOLID SLAB RAFT BEAM AND SLAB RAFT

«——— centrally placed
reinforced concrete

column or iscolated
— S0 to 75 mm thick brick pier

blinding layer of ash,
coarse sand or a
lean mix concrete

LRSS ~}=— reinforced
L e a2 -Jé concrete
- g o
] [ . . e base
—t L —
NB. ideal plan shape Larea of base to be such
for the base 1s that the unit load per m?
a square does not exceed bearing

capacity of the subsoil
ISOLATED PAD
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T 2

=~ columns or piers placed
50 that their centre of
gravity coincides with

that of the base — =

reinforced concrete

base
I

.

' [ ' SR | 3 a '3 » i 2

Lblmding

COMBINED PAD

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.

—mass concrete bed

(1:3 : 6/20mm mix
1SN/ mm?2). Thickness for domestic work

is wusually 100 to 150mm and the bed
is constructed so as to prevent the
passage of moisture from the ground
to the upper surface of the floor - this
is usually achieved by incorporating into

the design a damp-proof membrane ~ for
details see page 566
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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.

Comparison ~

solid or
cavity wall—

Lrninin'tun'n depth ——foundation maximum depth—
LEVEL FOUNDATION

sloping
ground
level

solid or
cavity wall —m=

Lminimu.m'r depth

I J
L ) maximum depth
foundation -

STEPPED FOUNDATION

Typical Details ~ —— solid or cavity wall
1 S | 40 S I S 400
G T
| IL_ | | | |
vl | | | I 1%
'1‘343'{ | I R o o | ]
W — f _]\J q RO . _ a : D-'--,l O
*ﬁ_ll___“_. ] '--6'_b- . o4 e
| e c_ - “a ° | ideally depth of step (S)
el |4 °, g b | should be in multiples
| %0 o | of brick courses with
g - , a maximum depth not
L »] greater than D
minimum overlap(L) = 2 xS; D or 300mm whichever

is the greater
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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.

Comparisons ~ {— imposed loads +—WG” or column

induces tensile

compression V- | stresses in excess —originql
Zone / of concrete's own dgslgn
resistance —— — » size
‘d 1
T T
neutral —— : —""'-:
axis p—d - Y e
tension cracks —— tension
zone
Typical RC Foundation Reinforcement Patterns
distribution
'/::5 [ bnrs—]
wall or 4 / reinforced
column -_—-:-/’“/ concrete
-1 foundation _
L,/-"’ L main bars at
“ longitudinal axis
25mm FOUNDATION <9
L _”,J cover
l[ Lsteel reinforcement

50 to 75mm thick blinding
layer of weak concrete to

| i i r
provide accurate starting level main bars

SQUARE BASE both ways
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reinforced concrele bose designed
to span in one difeclion - main
bars longitudinal in bottom

RC or steel
column

blinding
RECTANGULAR PAD

used where widlh of base
is restricted

plan shape can

be a reclangle
or where lenglh
is restricted a
Lropezium ——

main bars
in boltom
centre of gravity of
columns and base to

h“l"dil"g caincide

COMBINED COLUMMN FOUNDATIONS - outer column close to
boundary or existing wall

e Deep foundation :
When is it necessary?
e The load-bearing layer is in deeper location.
e The loads of the building are too heavy.
e Other special cases >>>>>
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Deep foundations Driven piles Driven piles are slender members, made of wood, steel, or
precast concrete, that are driven into place by pile-driving
equipment.

Other types of piles There are many other types of piles, such as bored piles,
cast-in-place piles, and composite piles.
Piers Similar to cast-in-place piles, piers are often of large diameter

and contain reinforced concrete. Pier and grade beam support
are often used for foundation support on expansive soil.

Caissons Large piers are sometimes referred to as caissons. A caisson can
also be a watertight underground structure within which
construction work is carried on.

Mat or raft foundation If a mat or raft foundation is constructed below ground surface
or if the mat or raft foundation is supported by piles or piers,
then it should be considered to be a deep foundation system.

Floating foundation A special foundation type where the weight of the structure is
balanced by the removal of soil and construction of an
underground basement.

Basement-type foundation A common foundation for houses and other buildings in
frost-prone areas. The foundation consists of perimeter footings
and basement walls that support a wood floor system. The
basement floor is usually a concrete slab.

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.

Typical Raft Foundation Types - _
reinforced concrele raft

BC column — e of umifarm lhl-clf:l'lts!. aver
binders whole area - simple Lo
b design and construct
'.'.l';imm 'gh main butl <an be wasteful n
kicker — bars amount of concrete
used —
¥ : " & e
[ L =— column starter bars /{/
- L _— T Ve LI
T5mm thick blind-an — main bars L—distributlion bars

SOLID S5LAB RAFT

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.

BECR

usndil] Aa Tl Asanll A ) o guiia 1 g sl L) 6 salll Sy dsae sl @

Typical Details - cavity

insulation

external wall -

damp - proof course —

ground lz'ﬁﬂjz

r g T

h PPN ;
cavity filling —

Tloor screed

~damp - proof membrone

_ "5t}mm rigid insulation

T
'n 3 .-..
o u_9“>>_/ mass

ConCrete

ground
floor

L0 mm thick
ash or leam

compocted hardeore

e —— reinforced concrete

concrele
blinding

depth of pile
governed by level
of suitable bearing
[;: capacity ground
1‘} and for stability
of clay subsoil -
ECONCMIC MO X | mum

depth &- 500

typical spacing
of piles 1-B00
te 2500

typical loading
40 te 125kN
per pile

30

ground beam cast

in tremch over short
bored pile heads -
size of beam and
reinforcement Lo
design or from tables

...__)-7 250 to 300 mm
_ digmeter according

to design

— bored and cast insitu

piles of mass concrete
T 3 1 il 5p|:|i:inq 1o

design

piles formed by lorry
or tractor mounted
auger capable of drilling
80 piles per day
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* Precast pile

¢ SN Y Laniad

Aadll 4 e

.....................

............ el mhaw (558 cliidl 4 @

........... dsa s lsee 5 ,AY) &1V e paul) i (SaY Ladic o
............... éﬁj\ﬁﬁﬁaj\yq&u& °

........ SV L S ) shlial 8 e

........... @}ﬂ\cw‘gﬁpuﬁhm °

............. 458 5 b bl Ladie o
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Typical Dertails - timbering to wnderginning

weaill Lo b= bay excavatiom os reguired
WmndErpimned —— ra |
| | "] Lo pump
|
I |
5 = - --- 7 |
"---‘ .-"-‘__t____ —
exisltin T mnda i ien —— e = —
e 1 ’ﬁi i R Er i ng "
shorit lengiths oif r bay I1-"
sieel beam ond o e SeE e

Flaoate zections '-,_' -_'_"' & - _'l'I e
jeined togeiher

mnd msed Lo
spread pressure
on lowumdoLiomn—

L hydrawulic =

W

A
L
:I”T

= I o
= | jochk o
steel dowel . j"'ﬂ'?} 1 | = e . T
bars grouted “] | >
im ot ®foch joint - F.—r' for ——— A0 ® AMD precast concrete
- ki "- jock pile sections added Lo
i ile length one ol o time
3 [ 9
| ] I:1| b anilil depilh of pile provides
axial steel 2 ‘:{i'—ll 3 sufficiemt resistance Lo
Limed holx = : *-_:. :_'j - fTurther penelralion
u
Toar dowel L 1 =
_| = :

T

bars —_F E!
= = e
- E leading Seclicom with
g ':-"; E pointed steel loe
L] - e cast in dwuring
T % mamnwiac bure

Classification of piles

- Classification of pile with respect to load transmission and functional

behavior.

(Lida Jae G133 38 2500 358, AWial 3 3 5 ) Jlaa¥) J8 4G jla s 1S
e 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.
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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.
e 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.

v b

" (TG TN

N AN =T

| X o ft compressh ke /
wil 1 I— Softmilbt;com;;‘lg
] . . Si'
i Pile | / Scressingly
T with dep th

; | 1 ‘

-. : E_ Firm soil

-

—

e Combination of friction and cohesion piles.
e daiad 43 slite Causiy g (53 geall Y 5 adadl GKEAY) Al 50 Lo i) D Lelea 53,8 50 i Cua
g IR e o Alaatinaall WS SN G Lele Leaal s 5 4 il 0 S Aapla
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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Lellaxinal o sllaall 33,8 5 dae 53 Lase 22a3 Al o Lgual s 5 Lilinha (43 oS5 48 jra 5 4y il and
Laid) e Legle Al Jlaa¥) 4 glaa Lgia da 3001 alac Y 5 Laalagl 53 38 511 sl aas ae

o JB 2ae aladiul g bl et sty SO e asly g Jleadul Jaadall e 0 ddaadla
Jeall J8 4y 3 38 )l JesS st g WS 3S)))

Classification of piles depended on their material :
» Timber :
e Used for permanent works in regions where timber is plentiful.
e It is suitable for long cohesion pilling and pilling beneath
embankment.
e The timber should be product from insects.
o |f timber length equal 15m then the diameter should be 150 mm
o Keeping timber pile below ground water level.
» Concrete pile:
e Pre cast concrete piles or pre fabricated concrete piles or piles cast in
place or......
o Usually, the piles are triangle, circle or octagonal section,

- Precast concrete pile characteristics are : —wall ddwu Ll Al Lal &

- Aaalsie V)

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.

¢) 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.

B oL 3 38 1) 8 ju€ & gan Al Lyl & gra i siian Dl
............... S RIS Laa LgBa g Lead ) 5 Lelail 4185 Cilama () 2 liss
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<
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" J :

e The pre fabricated concrete piles characteristics are:$ cuall 5 3¢l Aduua
I.  They produced in short length in one meter intervals between 5-
13 meters.
Il. They are pre-cast so that can be easily connected together in
order to reach to the required length .

Smaae
L= H
\\? g T ain .
(| l
= e e T T T T = = = [ [ T
Hole for locking
pin
a) b)

[11.  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.

sthaall 3 38 5

..... Loladll S| s o
» Steel pile :
Steel /lron 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.

—
a) X- cross- b) H - cross- c) steel pipe
section section PP
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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.

DRIVEN PILES
| CASED | | SHELL-LESS |
. - |'
:L—" — - : : i
! ‘ Cc;n'uga.he-l
l . ol : P
) Pipe | :Fhted i Raymond {  Pipé extiacted
T e | (Fark)
Casing normally : é(mt‘bej: ) E o
drvenwrithoat a ! = EP'E Pipe extacted |
mandrel : N , . : (Fﬂ.ﬂ]{l) : E ' Augeﬁcaﬁ t g’mt
e O f O i
Mardrelused in Pedestal -type mandelused in
dnving s hell formung bulbs
........... Lald 3 jeal daul g 333 1 alall S Jais o
......... Ll Zae 55 Ledaatos 5 i due g8 L alie (30 e Ll @
............. Al ghaul) (335 Cua 28 sall Canall I3 IS N Jadi @
...... Jlarinby o e b 58 380 Gal ) dles can sl @
Jals o giud) didla 48 e idand g1 5yl B il Sle 300 0SS 615 aal b o
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3y

VEVIRVAY VAT

5

1.3-4,‘,.:..-’ Pt _(,:3:; BA_an s OB 2,5_; -‘:U.P—':-;\—é‘ L) .'_.f-?-:

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.
;s &\}3\
(bl il A

pte Johalgala VYo oi¥en e Ul #5535 1S jisl o

oo 1Y) (e 8883 5 30 Ainee D) sha) sl Jead Jesinsi @

a4 il ey Lgalabal 5 Leda si die 40 gyl Jals ) clyisll Jax e

..... Lol sina ¢ i85 oW M b
Sl il 2 sl Al Ayl el 8 iall Jieedl e )l Jexioy
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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 134 338 412 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.

dany e (3 shall Loy 5 dilatie JIS Jeal (A 5all) dall (8 3sildal) piag & Al 58 (3 plhally 2L
sl elac ) XS 5 JIA &hgan () 52 408 daiialiia g 4y glusia B ) ey Hlaadl & 8 je s () £ s Sy
Clles | jgaiae
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.
Al g Calia ) Jalaiie adaie <D (5S35 ol gl (63 Cranaall (3 silhall (8 Joxi 5528 o4 1 ddakall
Jee | (8 2230508 Cua Cagad) G elill ) (e 2 55 Bsaldall (e Gagn s 5 A (B enl s B e
& dsadall 65 () Cand Bas) g draka aladin) Ala 8 B A5 ) Jeade dlaw 4 (5 ) 2Ll
Aagilly LgMal Glaszal e

)

-

: . 3 ‘ /1 s
sy §f S =
ey IR ) i " -3
PN |

A ) T~ ‘ﬁ

Bull Header. A rowlock brick lay with its longest dimensions perpendicular
to the face of the wall..+ ) A=

Bull Stretcher. A rowlock brick lay with its longest dimension parallel to
the face of the wall. )&l Je
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Course. One of the continuous horizontal rows of masonry that, bonded together, forms the

ity

- £

iy ..'

. L
s
S

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

Woythe. 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.
bl s Slead (a3 Aoy ASlaie bl culas ) () 585 oLl (8 (3 sildall ¢ L o) AL oy 1Ly sl
By el el aading Johll e (3 gy At Casaall e 48 (5K o Ll g sl e a0 )
oY)
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.
quarter bat or queen closer end header
to maintain quarter bonding or quoin

11 I 1 [ | [ | | [ [ Jcourse2

course |

NB all odd numbered courses set out as course | and
all even numbered courses set out as course 2

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

L P24 1 A [ 1 7
[ [1 % [T T V77
| FZ/@ 1 oA | I |
cut bricks _ unsymmetrical ends —2
BROKEN BOND REVERSED BOND

3. Transverse or cross joints continue unbroken across the width of wall unless
stopped by a face stretcher.

VU LV AAA R o el S

Shows A %
feadev face

& iy Jshll o (3 gty At Cogull e 438 (585 oAl Il 4 skl e Lyl Y
A gl (e iy Al e ool il
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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brickRs ovevlapping
in Shetdhev bond
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44



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

stopped end -

~attached pier or
pilaster - for alternative
bonding arrangement see

return wall -

AUANIANIAN

age 300
P99 attached pier or pilaster )
il
Y —— queen closer z
_4'7//‘[ queen closer ——
1/ P i W
r/// / ,v/ -:1'4/ ] / / rf’.’//ﬂ / /
.,} ‘_,/'y // // s ./Jf x /
/ Z v ’ VA Z Z

PLAN ON ODD NUMBERED COURSES
(SR a5 o s s Jshll e A8 gl Gl ) e A lda S ) s 580 1 SV L)l
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

wall 1Yz B thick stopped evd ov plain jamb
‘ of opening

bicke Hhick wall
Double. Flewish bond id in Flgmish bond.

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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9

stopped end ——

—attached pier or
pilaster - for alternative
bonding arrangement see

return wall with
reversed bond —

N
ANEAN

page 299 attached pier /
3
4 bats —
r queen _.%
| closer
7 7 r”? bat %/

N

N TN A T 1A 7
’ TAVF N ATA T

% A 4
PLAN ON ODD NUMBERED COURSES

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.

cavity wall ties at 600 mm max.
-4—— horizontal spacing and 3 courses
max. vertically

bed joints reinforced with
high tensile mesh woven

stainless steel wire in 25
or 75 m standard rolls

Reinforced stack bond
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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.

*1_— roof giving

P lateral support to
wall

LLdld

4+—— wall with no
lateral support
at top of wall

e aQttached pier from < attached pier from

IR

A foundation to roof foundation to top
, wall A of wall
. L foundation I:___UF foundation
. 92.000 max. -
i |
N0 openlr'_ugs_%_B.OOO max.,_,  3.000 max._
2.000 min. | |
390 1 A Y[ A A S A S ——— y 390 'lr
min. min.
¥
—window
36m? max. opening
A floor area max.
. 2.4m? )
[:325 min. e 90 minlZ
325 § 2 E
min.ﬂjk column ,-- T 8
. 2
standard garage 1 S
B door, 2.134 wide A E
x 1.981 high "l o
plus frame ¥l O
A O
v (]
x y
4 L _ 3
-3 = 390 x 190 [ 390 min.
L . min. pier ,
alternative door opening.
return max. area 2.4m?
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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.
plinth 1025 102-5
wide-bed 1 E£+2 | [112-5

_?— 1 ‘?h' [
dpc [ :/ |
7 7
/\l—plinth A ~_wide-bed
7 stretcher [~ I stretcher
7 4
v 17
= _ﬁ.
N 144.5 215
a Alternatives
5&%
102-5

Blocks ~ these are walling units exceeding in length, width or height the
dimensions specified for bricks
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whole blocks laid in
Funning bond so that no
vertical joints in conseculive
courses are above one qr}nthcr

thickness p=m |
!

| range 75
i to 215 mm

solid
block

wal l

L ]
-
s
et E
i

special half block at return
wall

[ row of blocks=course

domp-proof [

Course —\.““‘-

"t

AT
A

blocks
below
ground
level must
be of a
suitable

quality

L
b
o
%
il
e et

cut blocks at mid- panel 1o
make up length o zipper bond

= as
¢ CRCIN it
Lm-u.i.:. concrele cut bBlocks ot mid-panel to
foundation make up length in half bond
SECTION ELEVATIONS

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.

— precast concrete
| weathered COping
|

pFQCI]E-i concrete .—--—rlgld {Ip-c over
weathered <oping cavity

o &
e
SO mm mini mum -

—
[

— flexible non-

E — dpc ferrous metal
E = )
7 ? 1l
brickwork in L ashing & dpc
E B85 3921 special ; weep hﬂcles
Il o quality bricks —f 2 at 900 %
bl —
1 - thickness of wall
as given in Diagram 4 ote
NHE

in AD A"

|

et L : EJZ
PR

]

- 11 —
Lroof slab, vapour "] “roof slab, vapour
control layer, screed . contrelloyerscreed

and covering and finish

SOLID WALL- HIGH LEVEL CAVITY WALL- HIGH LEVEL

Alinl s
Jlaniad) e Al Al 635 Nty Chom i Gald SIS Janiadt sclaidl) (358 e A
AN
T zaball dpon (o 3a (e R g (ald JIS lani) sl &y 4l g 3l B
S o) Cals JS) Al sl g AL Jleninds dalisall 53ee Y1 5 daliee 3200 ey .C
Ly elaeY 3 ganll basleiall 4 g¥) 3 Al (o guadl 8 Claiall 3255 Allall o b g
N L3 gae il 2y )yl a2 sy
U sanall ()0 dpaliie V) dile Al JiU Jlarind gag 1 daca V1 (5 sl <and el D
e Varadl JEI Jlarin) Juadyg Guu) ol (8 juSa jass o) (Silu anh blS
...................... Ll (e ae s 48 sl
oAl Ul
Aok 4l 43 Sl 3alad) Jeal SLe s 3 jaad)
il Apuaria bl 5 a0 ) B e D aiila s Ay Claa S el L allewind 58 5 laall Jleels 2aly
A58 sall paaliaill (3355 8an B ) gy
tens B ) Jlartiadd 2N
........... DLERY) 4y gna )
solaall Angi Al g 4y gaian Y
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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.

Basic Principles -

wet concrete - density
formwork sides can N e e
be designed to offer greale a Q

all the necessary of the resultant set

nd dr oncr
resistance to the .l o ¥ < crete

mposed pPressures

as a single member T e & lte—formwork sides —
or alternaotively they ¥ 1}'_ —-— bimits width and
can be designed to Lt o. oo shape of wel concrete
use @ thinmner materal 1w - arnd has to resist
which 15 odeguately L & - F a the hydrostatic
strutied — for “*, +~=~ g pressure of the wet
2CconomIc FEa%sons P e concrete which will
the latter method is "T diminiah to zZerd
usually employed ! within g matter of
grout tight joints —— :::{Iﬁnqdzp:ﬁtdn?;?rgnﬂn
| g
formwork soffits can rate
be designed to offer |
all the necessary Lftormwor k base or saffit — limits
resistanmnceg Lo Lthe depth and shape of Wwel Cconcretle
imposed loads at a and has toe resist the imitial
single member or dead lood of the wel concretle
alternatively they and later the dead load of the
can be designed to dry set concrete uwnt:l 11 has
a thinner material gamnmed sufficient strength to
which 15 odequately support 1ts own dead weight
propped for which 15 wsually several days
gLonomic reasons after casting depending on

the latier method is

curing rate
usually employed

leail) 8 Al Al dpald Cuay ) 3alal) 3 S8 (e al g llall 3 psal) 3 k)

P Q_\XM\MJLLGJQ“)A&_%A:I‘;\M BELYAFING)
Al Al Glileal | alilea¥) glgl | salgiadl GlleaVl) dwdia guul @y aaan o) )
Al Al e Ailaleal, Ay )l

..........

53



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

Los) ) salall g g S5 88 ) g2 3ae ey eliall g 5i e aiad) Clal) oLy &) Y
Blel ye oy el Uy aie
..... llal) A3lia 5 8 Jadii g dae 6l A
Jlanll 5 sLiiall Aad Y B

.....

ALyl C
sl 631 g ) g
wall )
WY
assial¥) Jia s 3l alas ¥
sl g8 asacal (5 68 5 Jlan
a3 ) sl Lalad 2505 L L6y (panad 1) 38l Ailss s (5 68 5 A0 LG Jlas) da gliad ) g8l aanad
aalai g il Al
sl g1 53
A alal Jlay)
...... el oy )
a5l ConSall iall aaS YO v v ) gy g aboail) Ji Ay plal) Al Al ¢35 Y
(0 el ) Yo£) anl gl sl Jiall pa€ T e Y+ iy G (35 T
(coom 3\ Vo0 ) sal gl sl Jiall i€ YVO_YO L Gl ity Hall Jlaa¥)
Cana 38 ja g Loy s Al A g Byl e W jlaie b aaiad) 26 ol diliae Jleal 0
............ Y15 Caall 8 Jgal s il 3 s
,,,,,, aal g slimd (e ES) I3 Claia U il gall iany 6 A hall Al jAl (s Jleal
sl adall o

5om Aa ) e Lo 5 Al a1 ) ) el e s e Loa sl ity g i plal) Al 201 b
e L) e JST s gl m el yiall a2 YO u v alaea (s b s LeSaiai e s 5 Alas 3l
................ gl )l JSaal g an pe e JSaaS 000 0 ady 5 0l ) AW iy
-l il ¢ ) i)
Cdsall Q) )
oSl Alews
Gas... o)) s JSAN e diiatlan g 4y sk il o 50 dlal) Calall e gkl Juady
plall ias) 3l oo QLaaY) &) gl
C ) ARl ) g8l o
33 53ne Ol el ) aa) gl Jlesina¥) (2 2 aanal Al 4 5 dddd lelinadl Qll @
el B),ﬁSSJ)SﬁAQ\)AdM»Y\&ﬂﬁ@&\@j@@\&%@\ﬁ.g
Y.0 oo JuY olel Jalas sale Andald) ll gall
Al e lehua g 6 lpasanal el eVl 4l a ZUY s llall 3 S8
il ge Gans 5l Waele lu dll &Y s (s ma 2l o Jualialls (35250
il
dall e dhilaall G jal (5 )5 e ndal) Qlll) cas

..............

54



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

il & o8 o adiay g ad ) Al G 8 Jade Jee ) ZUad glal) (e S
...... Janll (5 gl g
A 5Y 5 ALl an g1 e gl e ALY (e s s clansy CLERY) iual on
A Y Laiad Aia L AaILEI AL
idll ) ale VYA e Ll e 2)sl A e Il A g) Sl eSS S
Gl ade o okl e Baae Nl Ly el Yeo) e dlawy GuSladll
ool (e Adday Jada ) S WS, A sda )1 L QL) A glia B0l ), oLl
sl gAY
Y S i 5 asaialY) s AV S8l Lgwal Baae @lilin g alas (e Aol Gl gl Jaas
Gase s am Yoa Y0 Ve 3V0 ) vv Jha b aday (5585 il sl adad ¢ 555 Lra
Adlide Ol js0s... aae © Garagan O0-) v (e ey

25 x 50 ties at 600 ¢
75 ¥ 25 lr —7/5 %X 25
cleats | cleats
ﬁDchc i plywood sides

at " lRe— IS mm thick b ot 600%
|

.\%

75 x 32 struts

nH\_

- IE " / {_—;.'_'.-'.,__ -
?m.wi‘ El mm thick 100 x 50 I itnunbezr
. \"'-i .!iii / plywood crosshead or
wi dogs NFiRy | ! é soffit headtree
to both S A
sides R\ 100 x 75
collar
) ‘ crosshead or
75 x 32 T headtree security
braces !.u.,.- _ chain for pin
150 x 75 adjustable steel |
T Props in pairs outer tube
props gt ”,T at 1.200 /c
1200 “fe i 1 150 x 150
folding 225 x 75 base plate

wedges sole piece

’ LSS e ST ST
SINGLE PROP SUPPORT DOUBLE PROP SUPPORT
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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.

Typical Details ~

21lmm thick plywood soffit formwork

ISmm thick plywood edge
beam formwork sides

edge
beam

75x 32

secondary beam

2lmm thiCk formwork —_—

beam soffit

L 150 x 50 soffit

75 x 32 runner adjustable support joists

or stringer steel at 600 ¢/c
props

100 x 75 crosshead ‘— margin support for beam

or headtree ———— formwork

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.

Typical Details ~

raking
struts

if

required-

base
located
around
kicker

2imm thick plywood column

formwork sides

forming support for

':' 100 x 32 cleats at
7 600 “/c

I00 x 50 soldiers
or studs

75 x 32 margin pieces

incoming beam formwork

nogqgins as required

c lamps or yokes at
spacings to suit
anticipated pressures -
for details see next
page

— lift out access piece
to enable formwork
to be cleaned out
prior to casting

Typical Striking Times
9 to 12 hours using

7 to 16°C

gl Jlae ) & Q)

) ALTERMNATIVE
OPC — air temperatlure < ,pe FORMWORK

CONSTRUCTION

M o) 3al (S Ji b Cimia ) i 2 )

LR FETRTR PR S IPOP Y

Galudl) i g5 allay (53 Lgle a8l 5l Jaall ae candlii 246 2o 8 e 258 il lid ade
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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.

Component Parts of a Tubular Scaffold ~ _all tubes to
standard comply with
- transoms or| Bs 139 m

it transom or L putiogs—y, i
pulqu _=I._—,.,..,.=- — .l=.
1" longitudinal horizontal ,"l

member usually called
a ledger - fixed to

usually called o couplers
standard spaced blade end standard

gt 1-800 to
2:400 centres
depending on
load to be carried

transverse horizonta
member called a
putlog - fixed to
transom or ledger with a putlog clip
putlog

standard

putiog chp

double coupler

base plate with
locating spigot
plan size 150 x
150

transverse honzontofw
member cclled a

transom fixed to ledgers
HORIZONTAL COMPONENTS

1 I -
timber sole plate [ d
under base plates facade

brace —

on soft or uneven

graund——! r
| Cross
brace-

all bracing fixed with swivel coupler;

VERTICAL COMPONENT SLOPING COMPONENTS
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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.

Typical Details ~

guard rail

7 \\~ wire mesh
- _A~—wall under . \ brick gquard
AV construction \ 1 intermediate
> //'f/ boarded working quard rail
M7 platform - see \ -— toe board clip
“ F A page 125
< L toe board
: A
,é - putlog
blade end built I
- A &
into wall T\ ledger
/"I-; "l - ladder secured
/_’_"? ~—100mm wide gap \ ; top and bottom
728 for plumb rule 8 .\ to terminate at
% /_/-/ﬁ b \\ least 1-050 above
[ — Y workin latform
o / 9 : 9P
1.» / 8 | \ ‘\
:V::};' / m { \ Al
b - . — | |
_ utlog clip ———|
fé A putlog clip 1\
b — A
———— —— N\ double
%‘/% |:.n|.|1'.llf:'un;|J "\\‘. coupler
'/& / ledger — y \
w7 = | \\
/ et q \
y - —standards \ \
5 /] Q | ot 2000 A\ \
& / o 'l centres \
?;l/ £ ' pitch ?5°0r\ \
. — : ‘4 1 t’ .
] /: base plate | up el '
P sole plotz—-—-——?}ﬂ \
FA A A == A
/ AN AN R NS PN NN
: :'-.Z_‘ 1400 maximum N

for tvina-in details
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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

\\I

Typical Details ~

guard rail

]l__._reinforczd polythene
sheet tied to scaffol

‘f>/<']f‘ ;
A ' face of building \ \ outer row of
/f I} or structure \ \ standards at
/.._/.f/‘ .! inner board | ] 2-000 centres
o boarded working je—toe board clip
< platform - see page 125 i
A , 1i toe board
7 :ff‘ == - — transom
3 ,// ledgers
e g o |[\ double coupler
.-)/ %
- ladder secured
o it o ;:| top and bottom
/] - 1] to terminate at
g ™ ! \ working platform
'y max. . — 5
- S cross bracing : 3l
'-/_// | to alternate ;| \ y swivel
'_.'/-_/ 1 pairs of standards . coupler
/,f/ — putlog clip
.'/"'/ — == —— E ==
s transorn—* ql \
o -// i C) - \
] DS ledger % : ledger \ ‘
/] | I cross — '
g | > brace 2 |
S | o t+— base plate\ \
- — [NNET FOwW % ™
) of standards pitch 75° or \
4 | ot 2:000 centress "4 up 1 out’ \
) [\
// | rsolz plate
g
o SN KR
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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

Typical detail ~

quard rails

4 No. corner

standards —————p| - ]
—————— — -
e — - i
— Y] )
L]
close boarded
working platform. o
min. plan size D - I £
1.200 x 1.200 h r E
ol x
~| B g
| E PN
4
- - r__ e
W 3 P—— 1H - _lo&
= oT.e =53
toe board rI“ _ — H ndE c|2z
- o 1= ¥ £l55
transom double E|®=
ledger coupler ol|2@
o8
Ak
cross 1B E
bracing _E & o
582
swivel <| EE
coupler e I
P aolYo
O | Ned
o|c
;| ©
o | 2o
v s
4
transom T glsc
| E g
ledger =4 g e
=
Cross g 5| w
bracing Sls H c
-2 e
51§ )
Sl E o=
S x| e 2
= 2le g
) w| O E|l=58
125 mm min. s = e
diameter castor o5
wheels with integral i
brake and locking
device fixed to l
corner standards
rd
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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.

simply supported

simply supported end bearing —
—l Ish::b n
1 )
I . _ -~
G' = - - - .
S 4[‘ L
7 neutral cxis — Vi NT
»'J 0 —
/ &
supportor” | clear span .| |support or
bearing bearing

CONDITION BEFORE LOADING

neutral axis length - upper fibres
remains wunaltered shorten and are
therefore no stress therefore in a

is induced ——— load . state of compression
C i
|
| y
A h
‘ 1 A
if tensile resistance of the slab lower fibres
1s exceeded cracks caused by lengthen and are
the parting of the fibres will therefore in a
occur -if this is likely to arise state of tension
steel reinforcement should be/ . _
placed in the slab deflection - maximum allowed

'/240 span during construction
/360 span after completion
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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.
Typical Details ~

—— simply supported RC slab

‘ main bars in both directions

¥
[T A

2 . -:»'”/

L ISmm minimum cover of
concrete over main
reinforcement

I span equal in both directions —i

SQUARE SLAB

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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Typical Example -

redge farmwork concrete pouwred and compacted

or vibraoted around "Ell'l‘lﬂl"'t'_ﬂl'ﬂi'.‘l'll—!

main remmforcement -
cover maimntained by
plastic ar similar
spocers - see Detarl & =

distribution bars -
FH:i'Eul‘I‘.Il:}n mammigined b',"
wirg binding orclips = :
seg Detanl 'A’ |

rdechmg of suitable

]

material suwch s |
plywood with all jownts |
sealed or taped to

prevent groutl loss i

surface finish as

specified

adjustable steel or timber
props at centres Lo suit
spanming ublli.t}' af joesls -

dlitributlcn
har ———

—main bars
DE TAIL ‘A

joists supporting decking
spoced at centres to suit
spanning ability of decking

telescopic steel floor centres
with sheet stee!l decking
giving clear spans bgtween
SUpport wullﬁ—l

2 3 = 1 | &

Py B

ALTERMATIVE DECKIMG SUPPORT

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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Typical detail -
concrete mesh or steel
10 N/mm2 ~ rod reinforcement

slab

depth 60 or

120 to 80 mm

250 mm?* im widths
up to Tm

galv. steel deck and
permanent formwork

300-325 mm

* For slab depth and span potential. see BS 5950-4: Code of practice for
design of compaosite slabs with profiled steel sheeting.

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 -

profiled galv.
steel decking

anti-shear
through-deck

welded in
pairs to
structural
support -
. studs 20 mm - UB
—= 19 mm dia. 0 from beam support

edge

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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Typical RC Beam Details ~

simply
nominal diameter anchor bars -mk. 2 i supported
-r__l I stirrups or binders - mk.3 — [ bcq;.n )
e L — - e .- . . -5
- I—= :
{E' J= LaPy g,
— main bars -r'nk.lJ |;—-_-— (o
Lde clear span 1% " width
tearing ELEVATION bearing g TYPICAL SECTION
-mk. 2 bent to —— binders - mk. 4
—y‘—[ form shear bar —— anchor bars - mk.3 A
L o :-._ P B R L PO P ey ‘:1. .: .ﬁ.:;%.. .-‘.rj_, 2;...-.'.-1:_;'...._: :.r-:..'-,- :,:- '_I_I" - o

o I TTT s

] | tmk.l _Lmain bars - mks.| & 2 mkI=] |

ELEVATION
__T3%31 33

——i —iledgz 44
Fhad beam

column —— 55" " —main beam 51 ™—main beam

T ke slab

/f* secondary
beam

SECTION AT SUPPORT SECTION AT MID-SPAN
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Simple beam or slab

distribution or cross
(bors at 450 mm spacing

+ b effective
1= - - - » . 3 - » . M| dEpth
A
centre of
main
_ _ reinforcement
end main reinforcement:

support 100 mm slab/beam = 10 mm dia. at 112 mm spacing or pitch
125 and 150 mm slab/beam = 12 mm dia. at 112 mm spacing

Continuous beam or slab

[qrip length (see page 383)

end support interim support

grip length 0.175 L
-| e r P |
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upper
column
main bars

75 mm high
kicker —

1

binders in
pairs -
minimum
diameter
0O-25 main
bar diameter
spacing not
more than
12 x main

s W |

bar diameter

75 mm high
kicker —

slab and
beams

44— main bars

crank

lap

Ly
VA

- starter bars

»-le reinforced
concrete

ISOmm

upper floor

- crank - length
300mm minimum

— minimum lap —

main bars —

minimum 4 No.

20 x main bar

binders
in pairs

diameter +

TYPICAL SECTION

main bars -
minimum 6 No,.-

helical

binding

main bars

helical

binding

SECTION

CIRCULAR
COLUMNS

—=————t=~——=/  foundation
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cross bars
10. 8, 7.6 &5m

B 239/'« W00

Cross bdfs ==
8 & 7 mm

C
> S < = :
E”é’f% n?r%s = main bars 10, 8, 7 & 6 mm
D 100
> ~190
2.5 mm interwoven
main and cross wires
+—— tying wire
reinforcement bor—l
'f
cover
i T =
‘Apple-ring’ ype Bent bar high Cast concrete
plastic spacer plastic spacer level spacer block

el 5 (e
h\}b@bﬁ)@lﬂﬁdb@m‘)\ L)
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M\dﬂ)ﬂ\ s Liadl) olaily L“g)\);j\ daaill LU.}U @Lﬁ} )...\mg.“ e Liadll olaily ‘;m:ﬁ) C_Jlm:u
?‘“‘"Y"‘YOA

Calail e Gl 4 )l Y
%@JY\J&ZQ\@\M\OA&\M\&M\Q\J&}H\ cw\uuﬂumw
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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:

e Cement: Portland normal cement
Lime s lakal)
Water slall (A (e il i)
Metal lath: <Ll Sosal)
Strip mesh
Corner mesh
Corner bead
Plaster stop bead

e 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

D) dJéAFL?AQJL@&\JA%\jinY\
Bilee diBa g dsadae lBRLAY g galll

Ol aMad)

il gad) g Ll g3l g pdand) &) g ade — fuuall aly
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9- Damp proofing
Why to use damp proofing?

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

1.

2.

For high durability building
ulasll e @) (e oyl 51 ) gall ddlaad

How water does reach construction materials?

. Porosity of materials
. Weakness of finishing layer.
. Less concrete cover

LAl 5l 3 sdall 833 sa gl laliall 3 obaall 4S ja DA (e eliiall 22gn Co g ans (Y olaall 3925 ()

...........

Function — the primary functicon of any damp-prool course (dpc] or
damp-proocl membrane [(dpm) s to provide am impermeable barrier
toe the passage of meisture. The three basic ways im which
damp-prool courses are usad is to:-

I. Resist moisture penetraticon from below [(risimg damp )-
2. Resist moisture penetraticon from above.
3. Resizst moisture penestraticon from horizoental entry.

L Ernal wllj
Mxh“:h. . -

Ty pical Examples -

§ ol - — —
external Sl e ol E .
wall —————=—f - "‘l ‘-HR““:-. o
“alla, S !
k- ‘_\"""—-»_\__L_ —3 ____,1"':
open jpoinls dpcs dpe aver . o
as weep '+~:J i Lintel Lo ce W
holes at - growund @xtend 2
SN Tl | % rftacr 150 mm min |
| = — - _ _ _] bepond ends - e | |
1 — ] = T of Lamtel — s
| 1 By __--._
4+ r . Trass |l weep holes il e lintel
= B | E—D R g aoo e Sevy S
— E o e EERIEN Ty S - . i ST
1 - - - PR in positions
T < g = of high
27 CEposure —
passage oM | |
o1 marstiurs | _E-\:{__-’ o, I —dpm lapped

wilthh dpc

PENETRATICHN FRORA B E L O
[iGround Floors Extermal Woall 1

PERHETRATION FRORM ABOWE
{ Traditiceal Windows Door Head )
SMTABLE DPC sATERIALS
Engineerryg bricks - BS 3921
Slates - BS EM 123261
Lead - 8BS EM 12588
Capper - BS EM 1172
Bitumen BS 398
Praoprigty smulsions

ntermal rewesal
see also page 3IF3 =

dpc— S
rar -"‘3-.-'_"-__ —
_’T 0, A3 ) 'L.,l I
D L

extermnal

Palythesne BS &515
Fiteh p-::bl:.-rn-: r =
kFAostic Asphalt BS &925

[ =
Wl —— TET mastic SUITABLE DFPFRM MATERIALS
seal | pRrE— 1200 gaouge (.3 mml
HORIZOMNTAL ENTRY Bitumesn— 3 coals applied cold
[wWindow f Door Jamb ) Cefs: BS = 743 & B1032
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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:
eFrame
—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:
eFixed
*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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Windows—Performance Requirements

A window must be gesthetically acceptable i the centext of
building design and surrounding envirenment

glass and glazing to
be suitable for window
position and type

—— §Uitable and durable
materials required for
framing

thermal and sound
|_ insulation preperties Lo

be occeptable to client

and within Building Regs.

Windows—Conventional Types

sosh side hung
opening out

sash top hung

opening out —*

/

FIXED LIGHT SIDE HUNG
CASEMENT
simplest and
cheapest type

of opening window

usually used
conjunction with
other types

I

TOP HUNG
CASEMENT
usually of small
sizg for controlled
ventilation

—— sash hung on cenire
pivols —

S

sash bottom
hung opening
i —

)\

-~
VERTICAL
PIVOT

BOTTOM HUNG
CASEMENT

HORIZONTAL
PIVOT

use as tor top
humg casement

sashes hung on spring

high performance windows- dearer
than casement types - con be obtaifed
ags reversible for easy cleoning

fﬁfffﬁf/fﬂ/ﬁ

wting of

openings to meet
requirements of
Building Regulations
for fmiting heal losses
and fire escope

f
//

-perimeter joinl to
be gdequotely
sealed

windows should be weather tight
when opening lights are closed

Windows should be selected or designed to resist wind loadings. be
easy to clean and provide for safety and security. They should be
sited to provide visual contact with the outside.

Habitable upper fleer rooms should have a window fer emergency
escope. Min. opening area, 0330m?. Min. height and width
0.450 m. Max height of opening, 1100 m above fleor.

acshes run an

n hi§—
balances or waights gmd-z rails

lowvres hung on
centre pivots——

=il

DOUBLE HUNG HORIZONTAL
SLIDING SASH SLIDING SASH
gives good controlled ventilation
without any ferward o backward
projection of sash

LOUVRE

good ventilation
with only small
projections of

louvres
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Doors—Performance Requirements Doar Types

Doors = can be clossed as external orf internal. External deors are External Doors ~ these are available in a wide variety of types
usually thicker and mare rebust in design than internal deors since and styles in timber. aluminium alley or stee. The majerity of
they mave mere functiens to Tulfil. external deers are however made frem timber. the metal deors
Typical Functions - being mainly confined to fully glaozed deeors such as “patio doers'.

Typical Examples of External Doers =

main funclign=

. . ) . to provide access 6I0, 6B6 & 762 66,762 LB3B

suitable fimsh | and egress Mheough ""' !"__'" -
and constructon | L enclasing fobfic ! | |

to withstand ef building T [ - top rail
r— ledge
glazed area to

natural elements
good fit to . i - provide natural \L — brace
guclude wind daylight to the }\ . broce

—P-I

L .
and rain - — T ointerier stile

— ledge - middle

rail
—matchboard |

™ hanging
panel edge

when closed

adequate locks — ] door shauld oct
and balts far  — - in conjunction
security - — == | with surrcunding

: T fabric as an }\ _
senn o gve = S R

edge 21— bottom
and sound i ~ design to give I 1 rail
insulaticn — - required fire LEDGED AND FRAMED LEDGED
weathered at — resistance BRACED DOOR AND BRACED DOOR

bottom toshed | — = - _353.5 535"_' 782 L B3B

surface watef.d — - | _‘I
EXTERNAL DOOR ! !
k - top rail -

) & 1981

1829 &

when closed door main functicen- 1o LT T skeleton
should act m provide access and | - plywoad of - traming
conjunction with egress through internal ! glazed panels ‘

surrounding fabric wall or partition L ile T} lightweight
as an internal dividing core

element design 1o give
required thermal
ifsulation, sound
insulation and fire | plywood
resistance | focing - - - -tzldgz_
dequate lock f lipping
adequate lock faor L. architrave
seCurity — o HE ad -bagtorn
—skirting | N I T 11
colowr and design to |-

blend with intgrnal | 1,2,3 OR 4 PANELLED FLUSH DOORS
p DOORS
gcor _L

- intermediote filling
rails

good fit to provide
thermal comfort and
privagy —

INTERMAL DOOCR
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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-

landing —- —‘
1 B
upper newel post-notched over joist — i

handrail - spans between newel posts ——

wall string - fixed to wall

bottom newel post - rests
on fleor - —-—

tread - spans between

strings piece [

|

. 1

_rls._zr- apron I.lnlng—|
infill

between
bolusters forming
infill between string
and handrail

outer string - spans between
newel posts

|
L L
bottem step for balusters

slring capping- provides seating

STRAIGHT FLIGHT STAIRS

All dimensions quoted are the minimum required for domestic stairs exclusive to
one dwelling as given in .

Terminology ~
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— pitch line = the ling joining

__gc.\ing ./‘4_ nosings
- q

nosings — S OB
\‘ i E=guing ' aggregate of going -+
- — = =1 twice rise of g step Lo
s ’ be S5O0 min. and 70O max.
EL ] Ltrznd
e - [ 4
) ; handrail - must provide odegquate

support and is required where totol
rise exceeds &COOmm
and to both sides if _«*
width exceeds

1= RS

o o

— [isEr

ey
riser + tread = step

#~

upper
floor

900mm min. B

- |
- § min v E
) | min. going o =
pitch o 220 mm = -|E-
lime hl - E Bl
E| £ E E'-':
Sl Z|E £ ¥ o
5 5 lS '8 £|28
| B 2|« Oy— @
I Hl . it o -
E_ 3 = 1 . | e P o'
R E: -l E | recommended min
.ﬂ". E 1 ‘}:, width ED{}mm_’-I
E| ¥ handrail —={3
. — =—width of

I siring ignored
no opegnings which |
will allow a IOOmm |
sphere o pass J
through

_// - +_ maximum pitch 420.

Step Formats =

[~ %Quare nosing l — splayed nesing ’——- rounded nosing
L‘-L_I'-\"' P T ﬂ - ) = i:. \_:.‘: ?
- tread - tread tread
= riser riser =+ Fisgr
E_\E.\‘=-h-

jf- butt joint L rebate joint ﬂ‘r'u::n.Jal:'nrg joint

MB. nosing types and jeints are interchangeable belwezn
step formats
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25 to 3B mm thick
treagds ——M8m8M ———

glued trianguloted
brackets on centre
line of stairs

— triangular
glue blocks

%‘Mw

1ISmm deep
housings —

glued wedges —VI’

LEE to 38 mm

12 to 20mm thick strimg

thick risers — ]

STAIR FLIGHT CONSTRUCTIOM

Bottom Step Arrangements -

[—wnli string wall string —wall string
| outer string — outer string— ! outer string
y tread tread - ! tread
! ] 1 1y 1 —L
' i /('t
newel post rewel post -—E
2
_________________ )
| 1

BULLMOSE STEP

SPLAYED STEP
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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.

:-l—',"S ¥ 50 hardwood handrail

[
I 90
8 | Lot Ll ] 38 x 20 balusters
T ™ |~“ . .
h
00 x 100 | 25 thick string
newel post — : \ 9
I /)/ culer siring
projecting I/f‘
bottom step Len, %= plasterboard or
turned and o F similar soffit
housed into " I
newel post — _ — tread
I

1L

TYPICAL DETAIL AT BOTTOM MNEWEL POST

- Fi%er

—-— lead sheet or similor pod

- =

38 x 20 buluattrs-—¢ -25mm thick strimg capping

100 x 100 newel post
notched 1Smm over

- vt Bt T

90 _r V]
rtbqtcd | I'L T.FlmmEr
nosing - | b

_d"-n.'\—" P P

tv g
ey

B ),l/‘ el toering
outer [ | U i
sLring A 4 t trimmed

ui///j// g R = rww—rmssrm—— Jﬂrﬁt

£ J i— I

tread Pl T RN 5 trimmer
riser_ X 4 packing or

— folding wedges

P a——

plasterboard or similar soffit

TYPICAL DETAIL AT TOP NEWEL POST
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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.

Typical Examples ~

i

structural frame

lightweight cladding

CHANKED SLAB STAIR

Stair flights span as a
cranked slab  fram
floor to landing edge
beam and from landing
edge beam to floor

If no structural
support 15 given at
landing levels stairs
are called a continuous
slab or scissorstar

ground flaor '

-,

b

82

F
LA

AR

structural frome

SN

cod bearning wall

INCLIMED SLAE STAIK

landings span from well
edge to load bearing
wall

stair flights span from
floor to landing and
from landing to floor

for detailed
see page 610

example
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—= structural frome

load bearing wall — .
E load bearing wall

STRING BEAM STAIR

landings span from well
1 edge  beam to  load
bearing wall

string beams span from
floor to landing and from
landing to floor

stair flights span from
string beam to load
bearing wall or from string
beam to string beam

downstand
string beam
to well edge
of flight

glternative =

upstand string spine
beam to well

edge of flight

structural frame —

lightweight cladding

CAMTILEVER STAIR

Landings cantillever
on both sides of a
stub beam which is a
cantilever beam out
aof the rear edge aof
the spine wall

Star  flights are
cantilever flights
about the spine wall

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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Insitu RC Inclined Slab Stair = Typical Details -
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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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