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Abstract

Structural Design of the administration building for
Palestine Polytechnic University

Project Team

Masarra Jweehan Nour Hossain

Palestine Polyvtechnic University

Supervisor
Eng. Sofian Al-Turk

The main aim of this project is to prepare all of the structural design and
executive details of the building of Villa . -

This building consists of 3 floors and it contains many activities I8
building is reinforced concrete, Wood ,and Steel structure it will
designed according to ACl-code-2005 , German code ., Jordanian code
UBC .

The project contains the structural analysis for vertical and horizontal load
and the structural design and details for each member n the project.
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List of Abbreviations:
W: Wind load -

A Section area .
As = arca of non prestressed tension reinforcement.
b = width of compression face of member.
CP : External pressurc coefficient.
d — distance from extreme compression fiber to cancroids ol tension
reintorcement.
D.1. = dead loads.
E. thickness .
I : Deflection .
Fy = specified yield strength of non prestressed reinforcement.
h = overall thickness of member,
Iy - Moment of inertia about y-y axis.
L.L —live loads.
M = bending moment.
Mn = nominal moment
Mu = factored moment a1 section.
My max moment aboul y-y axis .

§ = Spacing of shear or in dircetion paralle] to longitudinal reinforcement.

S.L =snow loads.

V = shear force at section.
W.L =wind loads,

Zmuy | StTEss in point .

y : Quality Density

T + Allowahble shear stress.
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NO. Matcrial | Quality Density
| Tiles 22 KN/'m?
2 Sand 16 KN/m’
3 Reinforeed concrete 25 KN/m?
4 Plaster 22 KN/'m*
5 Mortar 22 KN/n?
6 Softwood 4-6 KN/m’
7 brick 15-18 KN/my’
g Mild steel 785 KN/m*
4 Glass 25 KN/mr’
10 Heat Insulation 1 KN/m®
11 Roof Tiles 0.55 KN/ m”
12 Backfill 20 KN/m!
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3-2) Uniform loads [rom ACI code

NO. | Possession Quality Density
i 0. Apartment 19 KN/m' '
B j ___garagﬁ | SkN.LrT-F_ ——
3  Siair l 15 kN/m™
= e S |
4 Wall PPartition 1.0 kam:
5 Elevator ' 15 kN
(IS Nl | T
We take (he uniform loads of the balcony from the German

the ACT doesn't share to the balcony live load and we get -
———— 35KN/m’

* halcony with area > 10 m’
. SOKNm

* balcony with area < 10 m’
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(3-3) Wnd velocity pressure (§/ according to e German code
" =g-20 | >20-100

Height above the surfacc {m) 0-%

28.3 35.8 42
0.80 | 1.1

Wind speed (m/s) ()
Wm-:l velogity pressure{q) [KN:’mI) 0.50
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W=Ce'yq (kN/m? )
W=Ce"q"A (kRN )
W Wind load
Co : External pressure coéfficient.
A External area.
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Wrind Dirgotien Cr=0.0
——

Figure (3-2) External pressurc coefficient.
Cp =+ 0.8 ( pressure, wind ward)
Cp = = 0.5 ( pressure. lce ward)
Cp =~ 0.7 (suction , side walls) , for h/a=0.5

C. == 0.5 ( suction , side walls) , for h/a<D.§

Cp for slope roof:

Wind Direcron } G-08

yECANNEATE

Figure (3-3) Cp for slope roof

e | <28" |25 |30° [35° |40° |45" |>50
C, 06 03 (04 [05 |06 [07 |08
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Chapter Four

4.1 Introduction

In this chapter, we will show the procedure for designing the several structural
members of our project, so we will show steps ( step by step ) of beams, slabs, columns,
stairs, basement wall & foundation .

This chapter will contain a sample calculation related to one of the preceding
members contained in this project.

All of these members will be designed according to (ACI — code-318 02) .



Chapter Four

4.2 Design of wood beams.

(4.2.1)Pos./BW1/: Rafter in Roof .

(4.2.1.1) Material : Coniferouswood class |1 .

(4.2.1.2) Section : selected b/h=8/20cm.
Distance between the raftersis < 60 cm .

I b |
Figure4-1

(4.2.1.3) Loading:

1. Dead Load:

Self weight of the Timber Beam. 6 kN/m** 0.08 m * 0.20 m = 0.096 kN/m

Roof tiles 0.55 kKN/m?* 0.60 m = 0.33 KN/m
Ceiling and Boarding 0.20 kN/m?* 0.60 m = 0.12 kN/m
Heat insulation 1KN/m>* 0.20m* 0.60 m = 0.12 KN/m

Dead Load 1otz = 0.666 kN/m
2. Live Load:

* Snow Load (Sp):

According to the Jordan code h=860 (heightaboveR.L.)
SL=(h - 400) / 400

=(860 — 400) / 400
=1.15 kN/m?

=1.15 kN/m** 0.6 m
=0.69 kN/m
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* Wind Load (W):
According to the German code (DIN 1500-T4)
8<h<20m so g=0.8kN/m?
a =15° o Cp=-0.6

W=Cp*q
W=-06*0.8
= - 48 kN/m?
=- .48 kN/m?* 0.6 m
=-.288 kN/m

(wind load acts suitable of the system )
This mean that effect of the wind load on the roof is tension or in the opposite direction
of the dead load , so we will check if the dead load > wind load or not .
Dead Load tota = 0.666 KN/m
Wind Load  =.288 kN/m
0.666 kN/m > .288 kN/m  sotheroof is save against uplift by Wind Load

——= Wind Load will be not used .

(4.2.1.4) System:
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(4.2.1.5) Design :

*** Sea STAAD Pro resultsin page( - )

According to German code DIN1052
1) Allowable bending stress for soft wood .

S 5 <10MN/m?

M
S B :E_'__yzmax
A |

y
N: Direct load.
A: Section area.
My: Max moment about y-y axis.
Iy : Moment of inertia about y-y axis.

Zmax - Stressin point .

N =~ zero.
A =.016 m?
=1 b h?

12

— 1 * * 3_ * -5

ly=—>*.08* .2°=5.33*10

12
My = 1.78 kN.m
Z.=1m

1.78

s.=— 2 % 1-334MPa
So ~° 533*10°

3.34MPa < 10MPa so thetaken dimension is suitable .
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2)Allowable shear stress.

t <0.9N/ mm?
— VZ
b* h
. \Y
But for timbert =1.5—2
b* h
2.52 )
t =1.5* ———— =236kN/m
0.2*0.08

=.236 N/mm?

0.236 N/mm?< 0.9N/mm? so the taken dimension is suitable .

3) Deflection .

* Deflection for span

L
300

3.62
300

SO0 Fhnax <.012m
We find the maximum deflection from for the span STAAD .Pro=. 436 cm
.436cm<l1l2cm Soitsok

where L =3.62m

* Deflection for cantilever

L
150

1.04

150
SO0 Fmax < .0069 m
We find the maximum deflection from for the cantilever STAAD .Pro =. 287 cm
.287cm<0.69cm  Soitsok

where L =1.04m
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Reaction Supportsis:

Horizontal Vertical Horizontal Moment
Fy Fz Mx My Mz
. s kN kN kNm kNm kNm
1 1 LOAD CAS 1.116

T
S
2 1LOAD CAS

T
TR

i
2

Where Casel: Dead load .
Case 2: Liveload.
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(4.2.2)Pos./BW?2/: Rafter in Roof .

(4.2.2.1) Material : Coniferouswood class |1 .

(4.2.2.2) Section : selected b/h=8/20cm.

Distance between the raftersis 60 cm .

I b |
Figure4-2

(4.2.2.3) Loading :
1. Dead Load:

Self weight of the Timber Beam. 6 kN/m** 0.08 m * 0.20 m = 0.096 kN/m

Roof tiles 0.55 kKN/m?* 0.60 m = 0.33 KN/m
Ceiling and Boarding 0.20 kN/m?* 0.60 m = 0.12 kN/m
Heat insulation 1 kN/m* 0.02m* 0.60 m = 0.12 kN/m

Dead Load 1otz = 0.666 kN/m
2. Live Load:

* Snow Load (Sp):

According to the Jordan code h=860 (heightaboveR.L.)
SL=(h - 400) / 400

=(860 — 400) / 400
=1.15 kN/m?

=1.15 kN/m** 0.6 m
=0.69 kN/m
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* Wind Load (W):
According to the German code (DIN 1500-T4)
8<h<20m so g=0.8kN/m?
a =15° o Cp=-0.6

W=Cp*q
W=-06*0.8
= - 48 kN/m?
=- .48 kN/m?* 0.6 m
=-.288 kN/m

(wind load acts suitable of the system )
This mean that effect of the wind load on the roof istension or in the opposite direction
of the dead load , so we will check if the dead load > wind load or not .
Dead Load tota = 0.666 KN/m
Wind Load  =.288 kN/m
0.666 KN/m > .288 kN/m  so theroof is save against uplift by Wind Load

——= Wind Load will be not used .

(4.2.2.4) System:

S.L.
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(4.2.2.5) Design:

According to German code DIN1052

1) Allowable bending stress for soft wood .

Sy <10MN/m?

N: Direct load.

A: Section area.

My: Max moment about y-y axis.

Iy : Moment of inertia about y-y axis.
Zmax - Stressin point .

N = zero.

A =.016 m?

ly=—=* b* h?
12

|y=i* .08* 2°=533*10°
12

My =178 KN.m
Z.=1m

1.78

s.=——'° % 1-334MPa
So ~° 533*10°

3.34MPa < 10MPa so thetaken dimension is suitable .
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2)Allowable shear stress.

t <0.9N/ mm?
— VZ
b* h
. \Y
But for timbert =1.5—2
b* h
3.52 )
t =1.5* ———— =330kN/m
0.2* 0.08
=.33N/mm?

0 .33 N/mm? < 0.9N/mm? so the taken dimension is suitable .

3) Deflection .

* Deflection for span

L
300

4.66
300

SO0 Fpax < .0155m
We find the maximum deflection from for the span STAAD .Pro =.00436 m
.00436m <.0155m  Soitsok

where L =4.66 m

* Deflection for cantilever

L
150

1.04

150
SO0 Fmax < .0069 m
We find the maximum deflection from for the cantilever STAAD .Pro =.00287 m
.00287m <.0069m  So its ok
*See STAAD resultsin the appendix .

where L =1.04m
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Reaction Supportsis:

Horizontal Vertical Horizontal Moment
Fy Fz Mx My Mz
. s kN kN kNm kNm kNm
1 1 LOAD CAS 1.116

T
S
2 1LOAD CAS

T
TR

i
2

Where Casel: Dead load .
Case 2: Liveload.
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(4.2.3)Pos./BW 3/: Rafter in Roof .

(4.2.3.1) Material : Coniferouswood class |1 .

(4.2.3.2) Section : selected b/h=8/20cm.
Distance between the raftersis < 120cm .

I b |
Figure4-3

(4.2.3.3) Loading :

1. ***Dead Load for first span :
Self weight of the Timber Beam. 6 kN/m** 0.08 m * 0.20 m = 0.096 kN/m

Glass 25 kN/m®*.033* 1.20 m = 0.99 kN/m

Dead Load tora = 1.086 KN/m

*** Dead Load for second span

Self weight of the Timber Beam. 6 kN/m** 0.08 m * 0.20 m = 0.096 kN/m

Roof tiles 0.55 kN/m?* 1.20 m = .66 kN/m
Ceiling and Boarding 0.20 kKN/m?* 1.20 m = 0.24
Heat insulation LKN/m3* 0.20m* 1.20 m = 0. 24 kN/m

Dead Load tora = 1.236 KN/m

2. Live Load:

* Snow Load (S):
According to the Jordan code h=860 (heightaboveR.L.)
SL=(h - 400) / 400

=(860 — 400) / 400
=1.15 kN/m?

=1.15 kN/m?** 1.20m
=1.38 kN/m
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* Wind Load (W):
According to the German code (DIN 1500-T4)
8<h<20m so g=0.8kN/m?
a =15° o Cp=-0.6

W=Cp*q
W=-06*0.8
= - 48 kN/m?
=- 48kN/m?** 1.2m
=- 576 kN/m

(wind load acts suitable of the system )
This mean that effect of the wind load on the roof istension or in the opposite direction
of the dead load , so we will check if the dead load > wind load or not .
Dead Load tota = 1.06 KN/m
Wind Load  =.576 KN/m
1.06 KN/m > 288 kN/m  sotheroof is save against uplift by Wind Load

——= Wind Load will be not used .

(4.2.3.4) System:
SL |
DL
T

A 77
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(4.2.35) Design:

***See STAAD Pro. resultsin pages ( _ ).

According to German code DIN1052 .
1) Allowable bending stress for soft wood .

S g <1IMN/m?

N: Direct load.

A: Section area.

My: Max moment about y-y axis.

Iy : Moment of inertia about y-y axis.

Zmax : Stressin point .

N =~ zero.
A =.016 m?
ly=—=* b* h?

12

1 3 5
ly=—* .08* .2°=5.33*10

12
My =3.47 KN.m ( over the support ) .
Z.=1m

3.47

S.=——"__*1-65IMPa
So ® 533*10°

6.51 MPa < 11MPa so thetaken dimension issuitable .
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2)Allowable shear stress.

t <0.9N / mm?
VZ
t =
b* h
. V
But fortimbert =1.5—2
b* h
5.06 ,
t =1.5* ——— =316kN/m
0.2*0.08
=.316N/mm?

0.316 N/mm? < 0.9N/mm? so the taken dimension is suitable .

3) Deflection .

* Deflection for the first span

L
300

321
300

SO Frax £.011m
We find the maximum deflection from for the span STAAD .Pro=. 23 cm
.23cm <1lcm Soitsok.

Frax < where L=3.21m

* Deflection for the second span

L
300

361
300

SO0 Frax < .012m
We find the maximum deflection from for the span STAAD .Pro =. 42 cm
.42cm <12cm  Soitsok.

Frax < where L =3.61 m
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Reaction support :

Horizonial Vertical Horizontal Moment

Fx Fy Fz Mx My Mz
i B KN kN kN kHm kNm KHm
1 1LOAD CAS -0,136 1.910 0.000 : 0.000 0.000 0.000

T S A 0000 T S T )

TCOMBNAT| ~ -02é¢ 333 0000 0000 0000  0.000

2 |1LoADcCAS 0,288 5,630 0.000 0.000 0000 0000

UG e e s S e T T e 5T

TCOMBWAT|  0S2e  103% 0000 0000 0000 0.000

3 |1LoADCAS -0.153 1.568 0.000 0.000 0000 0000

UG T s S e T T e 5T

TCOMBWAT| 0280 3077 0000 0000 0000, 0.000

Where Casel: Dead load .
Case 2: Liveload .
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(4.2.4)Pos./BW4/: Rafter in Roof .

(4.2.4.1) Material : Coniferouswood class |1 .

(4.2.4.2) Section: selected b/h=14/24cm.

Figure4-4
(4.2.4.3) Loading :
Detad A-A
Dead Load:
Concentrated force from rafter (1) =1.12KkN * 2=2.24 kN
Concentrated force from rafter (2) =0.93kN * 2=1.82kN
Concentrated force from rafter (3) =0.67kN * 2=1.34kN
Concentrated force from rafter (4) =0.42KkN * 2= .84 kN
Concentrated force from rafter (5) =0.117 kN * 2 = .234kN
Concentrated force from rafter (6) =-0.4 kN ( Neglected )

Self weight of the Timber Beam 6 kN/m** 0.14 m* 0.24 m = 0.2 kN/m
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1. Liveload :
Concentrated force from rafter (1) =1.12KkN * 2=2.24 kN
Concentrated force from rafter (2) =0.93kN * 2=1.82kN
Concentrated force from rafter (3) =0.67kN * 2=1.34kN
Concentrated force from rafter (4) =0.42KkN * 2= .84 kN
Concentrated force from rafter (5) =0.117 kN * 2 = .234kN
Concentrated force from rafter (6) =-0.4 kN ( Neglected )

(4.2.4.4) System :




O =T o) 0 T

(4.2.4.5) Design :

**See STAAD Pro. resultsin pages( _ ).
According to German code DIN1052 .

1) Allowable bending stress for soft wood .

S5 <10MN/m?

M
S B =E_i__yzmax
A

y
N: Direct load.
A: Section area.
My: Max moment about y-y axis.
Iy : Moment of inertia about y-y axis.

Zmax - Stressin point .

N = zero.
A =.016m?
ly=—=* b* h?
12
1 3 4
ly=——*.12* .24°=1.38*10
12
M, = 7.26 kKN.m
Z . =.12m
7.26

s.=— " _*12-6.31IMPa
So ®  1.38*10*

6.26 MPa < 10MPa so thetaken dimension is suitable .
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2)Allowable shear stress.

t <0.9N/ mm?
— VZ
b* h

. \Y

But for timbert =1.5—2
b* h
t =15+ O 301 aunim?
0.24*0.12

=.3214 N/mm?
0.3214 N/mm? < 0.9N/mm? so the taken dimension is suitable

3) Deflection .

* Deflection for the first span

L
300

5.09
300

SO Fhax < .017m
We find the maximum deflection from for the span STAAD .Pro=1.3cm
13cm<1l7cm Soitsok.

where L =5.09m

* Deflection for cantilever

L
150

L41
150

SO Foax < .0094 m
We find the maximum deflection from for the cantilever STAAD .Pro=1.023 cm
885cm<94cm Soitsok.

where L=141m
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Reaction support :

Horizontal Vertical Horizontal Moment

Fy Fz Mx My Mz
kN kM kNm kNm kHm
5553 !

5147
Ty
e
1387
el . _

Hode LiC

1 |1 LOADCAS
Ty R
e
2 |[1LoaDcas|
ey
e

Where Casel: Dead load .
Case 2: Liveload.
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(4.2.5)Pos./BW5/: Rafter in Roof .

(4.2.5.1) Material : Coniferouswood class |1 .

(4.2.5.2) Section:seected b/h=20/30cm.

Figure4-5

(4.2.5.3) Loading :
1. Dead Load:

Self weight of the Timber Beam 13.6 kN/m** 0.20 m 0.30 m = 0.816 kN/m
Line load from the reaction support of (BW2) 1.115/0.6 = 1.86 kKN/m
Line load from the reaction support of (BW3) 1.46/1.20=1.22 KkN/m

Concentrated force from rafter (BW4) =555kN*2=11.1kN

2. Live Load:
Line load from the reaction support of (BW2) 1.116/0.6 = 1.86 KN/m
Line load from the reaction support of (BW3) 1.91/1.20=1.6 KN/m

Concentrated force from rafter (BW4) =515kN * 2=10.3kN
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(4.2.5.4) System:

@ @ @
; 2.80 ¥ 8.40 v 2.40 v
.70, 5.20 v 3.10 3.40 L, 120

(4.25.5) Design:

*** See STAAD Pro. resultsin pages ( _ ).

According to German code DIN1052
1) Allowable bending stress for soft wood

S <1IMN/m?

N: Direct load.

A: Section area.

My: Max moment about y-y axis.

Iy : Moment of inertia about y-y axis.

Zmax - Stressin point .

N = zero.

A =.016 m?

=1 b h?
12

ly =1 v 20v 30°=45+10*
12

My =19.26 KN.m (over the support ) over column 4 .

Z . =015m
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19.26

s.=——"°"_ %0.15=6.42MPa
So ®  45*10*

6.42MPa < 11 MPa so thetaken dimension is suitable

2)Allowable shear stress.

t <0.9N/ mm?
— VZ
b* h
. \Y
But for timbert =1.5—2
b* h
235 )
t =15* ———— =587.5kN/m
0.20*0.30
= 0.587 N/mm?

0.587 N/mm?< 0.9 N/mm? so the taken dimension is suitable

3) Deflection .
*** Deflection for cantilever #1

L
150

07
150

SO0 Foax < .0047 m
We find the maximum deflection from for the cantilever STAAD .Pro=.12cm
Jd2cm<47cm  Soitsok

<

Frax < where L=0.7 m

*** Deflection for the first span

L
300

52
300

SO Fax £ .0173m
We find the maximum deflection from for the span STAAD .Pro=0.13 cm
0.13cm<173cm Soitsok

Frax < where L =5.2m
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*** Deflection for the second span

L
300

31

300
S0 Fmax < .0103 m
We find the maximum deflection from for the span STAAD .Pro = 0.022 cm
0.022cm<1.03cm Soitsok

Frax < where L=3.1m

*** Deflection for the third span

L
300

34
300

SO0 Fax £ .0113m
We find the maximum deflection from for the span STAAD .Pro = 0.05 cm
0.05cm<1.13cm Soitsok.

Frax < where L =3.4 m

*** Deflection for cantilever #2

L
150

12
150

S0 Frax < .008 m
We find the maximum deflection from for the cantilever STAAD .Pro=0.43 cm
043cm<8cm Soitsok.

Frax < where L =1.2m
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Reaction Supportsis:

Horizontal Vertical Horizontal Moment

Fx F Fz Mx | Mz

Node Le KN kﬁ KH KHm ILH:;: KHm
1 [1L0ADCAS 0.000 33.036 0.000 0.000 0.000 0.000
2 LOAD CAS 0.000 0  27.277 0.000 0.000 : 0.000 0.000
3 COMBINATI 0.000 ¢ 603131 0.000 0.000 : 0.000 0.000
Z [1LOADCAS 0.000 0  31.242 0.000 0.000 : 0.000 0.000
2 LOAD CAS 0.000 0 | 12169 0.000 | 0.000 : 0.000 | 0.000
3 COMBINATI 0.000 ] @ 434111 0.000 | 0.000 : 0.000 | 0.000
3 |1LOADCAS 0.000 0 161111 0.000 | 0.000 : 0.000 | 0.000
2 LOAD CAS 0.000 0  11.269 0.000 | 0.000 : 0.000 | 0.000
3 COMBINATI 0.000 0  27.380 0.000 | 0.000 : 0.000 | 0.000
s |1LDADCAS 0.000 0 30477 : 0.000 : 0.000 | 0.000
2 LOAD CAS 0.000 0  10.4811 0.000 : 0.000 | 0.000

3 COMBINATI 0.000 0 409581 0.000 | 0.000 | 0.000 | 0.000°

Where Casel: Dead load .
Case 2: Liveload .

Design of reaction — pressing : between the Beam and the steel column (head connection )

sB:%SsaM = 2N/ mm?

N = reaction support ( D.L +L.L)
= 60.313 kN = 60313 N

A =20 cmx 20 cm = 400 cm? = 4x10* mm?

g = 6031? =1.5N/mm?
4x10

Sg=L15N/mm’<s,  =2N/mm’

200mm
L} [ ]
|
200mm
b/h/t=200/200/4 mm

Steel plate
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(4.2.6)Pos./BW6/: wood beam.

(4.2.6.1) Material : Coniferouswood class |1 .

(4.2.6.2) Section:selected b/h=12/20cm.

Figure4-6

(4.2.6.3) Loading :
1. Dead Load:

Self weight of the Timber Beam 3.4 kN/m®* 0.20 m 0.12 m = 0.082 kN/m

Line load from the reaction support of (BW2) 2/0.6 =3.33kN/m
2. Live Load:
Line load from the reaction support of (BW2) 2/0.6 =3.33kN/m
(4.2.6.4) System :

DL

4.3
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(4.2.6.5) Design:

***See STAAD Pro. resultsin pages ( _ ).

According to German code DIN1052
1) Allowable bending stress for soft wood

S 5 <10MN/m?

N: Direct load.

A: Section area.

My: Max moment about y-y axis.

Iy : Moment of inertia about y-y axis.

Zmax - Stressin point .

N = zero.

A =.016m?

ly=Sb*h?
12

|y=i* 12* 20°=8*10°
12

M, = 3.34 kN.m
Z,o =0.1m

s L 434
So ~® 8*10°

*0.1=5.43MPa

5.425MPa < 10MPa so thetaken dimension is suitable
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2)Allowable shear stress.
t <0.9N/ mm?
\Y

z

b* h

But fortimbert =1.5 v,
b* h

8.1 ,
t =15* —— —337.5kN/m
0.20%0.12

= 0.34N/mm?

0.34 N/mm?< 0.9 N/mm? so the taken dimension is suitable
3) Deflection .

*** Deflection for the span

L
300

34
300

SO0 Fnax £ .0113m
We find the maximum deflection from for the span STAAD .Pro=0.75cm
0.75cm<1.13cm Soitsok

Frax < where L =3.4m

Reaction Supportsis:

Horizontal Vertical Horizontal Moment
My
kHm
1 1 LOAD CAS i ; ; 3 0.000 ¢ :
3 COMBINATI
2 1 LOAD CAS
2L0AD CAS i

Node LiC

Where Casel: Dead load .
Case 2: Liveload .
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(4.2.7)Pos./BW7/: wood beam.

(4.2.7.1) Material : Coniferouswood class |1 .

(4.2.7.2) Section:selected b/h=12/20cm.

Figure4-7

(4.2.7.3) Loading :
1. Dead Load:

Self weight of the Timber Beam 1.5 kN/m** 0.20 m 0.12 m = 0.036 kN/m

Line load from the reaction support of (BW2) 2/0.6 =3.33kN/m
2. Live Load:
Line load from the reaction support of (BW2) 2/0.6 =3.33kN/m
(4.2.7.4) System :

D.L.

15
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(4.2.7.5) Design:

***See STAAD Pro. resultsin pages ( _ ).

According to German code DIN1052
1) Allowable bending stress for soft wood

S5 <10MN/m?

M
S B =E_i__yzmax
A

y
N: Direct load.
A: Section area.
My: Max moment about y-y axis.
Iy : Moment of inertia about y-y axis.

Zmax - Stressin point .

N = zero.
A =.016m?

ly=Sb*h?
12

|y=i* 12* 20°=8*10°
12

M, =.1 kN.m
Z .=01m

1

S. = *0.1=.125MPa
So ®  8*10°

125MPa < 10MPa so the taken dimension is suitable
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2)Allowable shear stress.
t <0.9N/ mm?

_ Vz
b* h
) V
But fortimbert =1.5—2
b* h
.26 )
t =1.5*——— =16.25kN/m
0.20*0.12

= 0.016N/mm?

0.016 N/mm?< 0.9 N/mm? so the taken dimension is suitable
3) Deflection .

*** Deflection for the span

L
300

15
300

S0 Frax < .005m
We find the maximum deflection from for the span STAAD .Pro = 0.0015 cm
0.0015cm<.5cm  Soitsok

Frax < where L =15m

Reaction Supportsis:

Horizontal Vertical Horizontal Moment
Fx Fy Fz K My Mz
o i kN ki kN kNm KNm KNm
2 1 L0AD CAS 0.000 IJ.EIEIIII.: 0.000 0.000 0.000 :

ZLOADCAS| 0000 0000, 0506 0000 0000  0.000
3COMBINAT] 0000 00000 31 0DOD: 000D 0000
3 |1LOADCAS|  ooo0:  goon: 2 0DOD: 000D 0000
ZL0ADCAS| 0000 00000 OF 0DOD: 000D 0000
SCOWBWA Goos oo atd oo oo 0o

Where Casel: Dead load .
Case 2: Liveload .
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4.3 Design of reinforcement beams.

(4.3.1)P0s.B6 .

(4.3.1.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .
Steel (420) .

(4.3.1.2) Section : selected

| 4

+ A o [ it
L N — e et

Figure4-8
(4.3.1.3) Loading:
1. Dead Load:
Self weight of the concrete Beam 1.38 kKN/m
Concentrated force from rafter (BW4) =2.072kN

Linear varying load from the reaction support of (BW1)  2/0.6 =3.33 kN/m

2. Live Load:
Concentrated force from rafter (BW4) =1.37kN
Linear varying load from the reaction support of (BW1) 2/ 0.6 = 3.33 kKN/m
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(43.14) System:

3.80 2.80

(4.3.1.5) Design :

f. = 24MPa
f, =410

M, =33 kN/m ( Seethe STAAD results in the appendix )

b = .85
85 fc’*Sw*b{ 600 j
i, 600+ T,
_ .85*24* 30* .85( 600 }
420 600-+ 420
= 0073
fy 420

20.6

m= Fe———=
0.85f, .85* 24

*
K,=r* fy(l—r mj
2

K, =.0073* 420(1——'00732 206)
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K, =2.84kg/cm?
E»> Assuming ®20for main reinforcement .
d= h-cover-dobg,,. -(Db/2)=300-40-10-10=240mm
b =250 mm
h =300 mm

*Design for positive moment:

The bending moment envelope for this beam is as shown below :-

| Moments: _spans 1 to 2
0.4
Fi
.l/ l'\
> il "
i - 1.790.87.
I+ = il o -
=g i o 2
— _'__'___,-" I I].?3I“.E I H"\H r-!/
3.2 S e
B cams. oo
8.
12 1.8 2.09 , 1.71 |
I 1 1 1 1
Figure4-9

*** Design of span(l) :-

Mu
Mn=—=R *b*d?
S R,

_8x10°®

= 2.84* b* (.24)?

B=.05m wewill takeB =.25m,
mmly Check if the beam is singly or doubly reinforced :

=== Determination of required steel :

f
me— _ 40 6
0.85f, .85* 24

_ Mn _ 8x10°

" bdZ  9x20x242 T7(Kg/em’)
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co L oMK,
m fy

_ 1 1_\/  2*20.6*.77
20.6 420

=.00187

A =r *d*b
A, = .00187* 250* 240

= 89.9mm?
Use 20 10=785* 2 =157
== Check of yielding :-

T = Asprovided x Fy= 157 x 420 = 6.6 .
C=085f *a*b=p 0.85* .24* 20* a=4.1* a.

T=C
a= @ =1.61cm
4.1
X = a = 1—61 =1.9cm
b .85
0.003 e, +0.003 N 0.003 e, +0.003
X 24 19 24
e, =.035>.005.......ccceuen OK
S
Mn=(T) or (C) =6.6 =1.53ton.m.
100 100

*** Design of span(?) :-

-3
_32407 5 gax e (24)?

B=.22m wewill takeB =.25m,
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mmdy Check if the beam is singly or doubly reinforced :

=== Determination of required steel :

f
m= y 420 =20.6

085f, 8524

_ Mn _ 32x10°

" od? ~ oxzed? ~XKg/em)

1 \/1_2*20.6*.31
20.6 420

= 001
A =r *d*b
A, = .00173* 250* 240

= 48mm?
Use 20 10=78.5* 2 =157
== Check of yielding :-

T = As provided x Fy = 157 x 420 = 66000 .
C=085f*a*b=p 0.85* .24* 20* a=4.1* a.

T=C
a= @ =1.61cm
4.1
= a = 1—61 =1.9cm
b .8
0.003 e, +0.003 N 0.003 e, +0.003
X 24 19 24

e, =.035> .005.................. OK
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0 161

a
(d_zj ( 2 j
Mn=(T) or (C) =6.6 =1.53ton.m
100 100

*Design for Negative moment:-
* Span (1) -

Check the assumed beam width is correct or not

_Mu

Mn =R, *b*d’
]

-3
1007 _ 5 age e (242

B=.071m wewill takeB =.25m,

=l Check if the beam is singly or doubly reinforced :

=== Determination of required steel :
f
m= y - 430 =20.6
0.85f, .85* 24

_ Mn _ 10.4x10°
" bd® .9x25x24°

m f,

1 \/1_2*20.6*1.0
20.6 420

=1.0(Kg/cm?)

As;=r*d*b
A, =.0025* 250* 240
=117.6 mm?

Use 2010=78.5* 2=157
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Shear design of beam (6):

| Shear
-14.3
-12.9 -12.2
”f‘i i.2
f;f_'_,/" e ____'——-‘1
f— —-— — g =
4.2 o
9.1 /f’f
-
189 17.3
-Figure4
* Span (1) :
V,=143KkN ..o, As shown in fig ()

V, @ Ciritica point = 12.9 kN

f 1
fV,=0.75* [%J* b*d =0.75* (gj* .26*.30=4.78kN
tv, = 0Pepeg =07 34 26195k
3 3
fV,, . +fV. =6.73kN
tv, =900 ogepeg =O'—;5* 3%.26=9.55kN
V
Ve =-4%-V
Smin f c
o = 23 _637-127
.75

V.., +fV, =17.5kN

fV, <V, <V, . +fV, SoweCansolveitasltem3

smin c
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=0

L A05 101 332 1o
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L 100
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| @2710 L=350 B.E dLZ 2710 B.E.
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(4.3.2)Pos.B1 .

(4.3.2.1) Material : reinforcement concrete.
Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.2.2) Section : selected
- Figure4-11
(4.3.2.3) Loading:
Dead load :
* Self weight of the Beam = 1.83 kN/m
* lineload from (BW2) =3.33kN/m
i g e .H..T.,..Ml. LT
Liveload :
* lineload from (BW2) =3.33kN/m
= el i d__'i.ﬁ 103
S - 280250
—v—"T-‘J_T-j__»_'_I_U = )—‘[_IT‘[ lrri[ - o Tl ‘ r ] 9 3 % "y g ") } 2 "y X " 3
] [E:] | 25

(4.3.2.4) Design :
According to Atir calculations
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(4.3.3)P0os.B2 .

(4.3.3.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.3.2) Section : selected
h Figure4-12
(4.3.3.3) Loading:
Dead load :
* Self weight of the Beam = 1.83 kN/m
* lineload from (BW2) =3.33kN/m
205
1;33
Liveload :
* lineload from (BW2) =3.33kN/m

A I T,

(4.3.3.4) Desian :
According to Atir calculations
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(4.3.4)Pos.B3 .
(4.3.4.1) Material : reinforcement concrete .
Concrete (B300) ( f, =.8*30=24MPa) .
Stedl (420) .
(4.3.4.2) Section : selected
I II. n
" Figure4-13
(4.3.4.3) Loading:
Dead load :
* Self weight of the Beam = 1.83 kN/m
=3.33 kN

* Concentrated force from (BW2)

11

NSl

w s + k

Liveload :
* Concentrated force from (BW2) =3.33kN

112

(4.3.4.4) Design :
According to Atir calculations
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(4.3.5)P0os.B4 .

(4.3.5.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .
Sted! (420) .

(4.3.5.2) Section : selected

a
1
‘A/_r td —_—l
1 U .
n

Al

0
LE ]

Figure4-14

(4.3.5.3) Loading:
Dead load :
* Self weight of the Beam =1.83 kN
* line load from (BW2) =3.33kN/m

? el L LLIILLT . L]
Liveload :
* line load from (BW2) =3.33kN/m

(4.3.5.4) Design :
According to Atir calculations
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Chapter Four

(4.3.6)P0s.B5 .

(4.3.6.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .
Steel (420) .

(4.3.6.2) Section : selected

1 *
o v
E L} 2 1

k]

0z nr 1.1 I3 I I
nu 1.4

Figure4-15

(4.3.6.3) Loading:

Dead load :
* Self weight of the Beam = 1.83 kN/m
* Concentrated force from (BW2) =3.33kN

aiIERIR I

[[H] in

CRCh ]

Liveload :
* Concentrated force from (BW2) =3.33kN

(L] T

(4.3.6.4) Design :

According to Atir calculations
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(4.3.7)P0os.B7 .

(4.3.7.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.7.2) Section : selected
; Figure4 - 16
(4.3.7.3) Loading:
Dead load :
* Self weight of the Beam =2.14 KN/m
* Concentrated force from (BW4) =1.05 kN
* linear load from (BW?2) =3.33kN/m
--_i.--f_—--'|‘TT_I.-_..___-.T--__. [ - ‘ 1_--_-_..__.._-..'“'.[ i oo _.:'”“
W O A I T
Liveload :
* Concentrated force from (BW2) =0.68 kN
* linear load from (BW2) =3.33kN/m
: o ___a——"'_'__-----_-d_:.:_- M v
L et 1]. Ll ‘ e ‘ % : H , [ el L I e,

(4.3.7.4) Design :

According to Atir calculations
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(4.3.8)Pos.BS .

(4.3.8.1) Material : reinforcement concrete .

Concrete (B300) ( f,. =.8*30=24MPa) .

Steel (420) .
(4.3.8.2) Section : selected
L] 5 5 & ] X F
lil1 e na EX] !'l‘.II L I? FR? nx LR =13I
I Edr E] E-. I el 47E I
Figure4-17
(4.3.8.3) Loading:
Dead load :
* Self weight of the Beam =1.83 kN
* Concentrated force from (BW4) =1.05kN
* Concentrated force from (B6) =2.67 kN
* line load from (BW3) =4.70 KN/m
* lineload from (BW2) =3.33kN/m
= _,.-"1'---.-:,; Xk i i i Xk ER J;s-% T
s o g ) 0] ) A e - i ) ol i e 2
1.B% |1.H'! 1.44 1.414 I'I.HH
oy T 1 o l’-'n:fl e e T 'l’::n:f et |' l I ki I l
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Liveload :
* Concentrated force from (BW4) =0.68 kN
* Concentrated force from (B6) =0.55kN
* line load from (BW3) =3.94 kN/m
* line load from (BW2) =3.33kN/m
il T o s U e Y

(4.3.8.4) Design :
According to Atir calculations
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(4.3.9)Pos.B9 .

(4.3.9.1) Material : reinforcement concrete .

Concrete (B300) ( f, =.8*30=24MPa) .

Stedl (420) .
(4.3.9.2) Section : selected
i) A pei
REEEERLL K ERETE o T pepn A III;J
SN ¥4 e
‘ 05/33 25/33 ‘
30 250 30 295 30
TIF—ﬁ‘ =
3 [1 2
e B
2,
Figure4-18
(4.3.9.3) Loading:
Dead load :
* Self weight of the Beam see safe output
* line load from slab (1) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN/m?
¢ Weight of stone =1.30kN/m?
¢ Weight of mortar =1.76 kN/m?
¢ Weight of Plastering = 0.44 kN /v

D Weight =5kN/m’
5* 25=12.5kN/m (Height of thewall = 2.5 m)
Liveload :

* line load from slab (1) see safe output

(4.3.9.4) Design :
see saf e output
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(4.3.10)Pos.B10 .

(4.3.10.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.10.2) Section : selected
% K ) s
(e 5 e o A | L 2 B o ] ) T
|-28/83 | | 2533 [ | 25/33 |
30 110 [30] 440 120 | 158 |30
* Ej S
25
Figure4- 19
(4.3.10.3) Loading :
Dead load :
* Self weight of the Beam see safe output
* line load from slab (1) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN/m?
¢ Weight of stone = 1.30 kN /m?
¢ Weight of mortar =1.76 kN/m?
¢ Weight of Plastering = 0.44 kKN / m?

D Weight =5kN/m’
5* 25=125kN/m (height of thewall =2.5m)
Liveload :
* line load from slab (1) see safe output

(4.3.10.4) Design :
see saf e output
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(4.3.11)Pos.B11 .

(4.3.11.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.11.2) Section : selected
T ROl TS
= % THF TI03F T IIT T T mar
AL il 58
| 25133 | 25/33 |
130 | 240) 30| 295 130
"/
" D ﬂ
Figure4 - 20
(4.3.11.3) Loading:
Dead load :
* Self weight of the Beam see safe output
* line load from slab (1) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN/m?
¢ Weight of stone = 1.30 kN /m?
¢ Weight of mortar =1.76 kN/m?
¢ Weight of Plastering = 0.44 kKN / m?

D Weight =5kN/m’

5* 25=125kN/m (length of thewall =2.25 m)
Liveload :

* line load from slab (1) see safe output

(4.3.11.4) Design :
see saf e output
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(4.3.12)P0os.B12 .

(4.3.12.1) Material : reinforcement concrete .

Concrete (B300) ( f,. =.8*30=24MPa) .

Steel (420) .
(4.3.12.2) Section : selected
3 B BE e 2:13
T T7I0T T T T T [T T Ty ImT  [rT 10 TIITT I T T T T T TO0T T T J900T ]
B £ B BE £ #
I 2 P Ll o B B3
EX ) A o | ] [ 4 i 8 il
ML
L3
5
Figure4-21
(4.3.12.3) Loading:
Dead load :
* Self weight of the Beam see safe output
* lineload from slab (1) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN /m?
¢ Weight of stone = 1.30 kN /m?
¢ Weight of mortar =1.76 KN/ m?
¢ Weight of Plastering = 0.44 kKN / m?

> Weight =5kN/m’

5* 25=125kN/m ( height of thewall = 2.5m)

Liveload:

* line load from slab (1) see safe output

(4.3.12.4) Design :
see saf e output
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(4.3.13)Pos.B14 .

(4.3.13.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.13.2) Section : selected
B T 2
LI T TR TEEEET TEr T 11 T IIJJ
G5 g e
| Al | AQV50 |
30 21E |30 20 [30
40
Figure4-22

(4.3.13.3) Loading:

Dead load :
* Self weight of the Beam
* lineload from slab (2)

Liveload :
* lineload from slab (2)

(4.3.134) Design :

see saf e output

see safe output
see safe output

see safe output
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(4.3.14)P0os.B15 .

(4.3.14.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.14.2) Section : selected

i PR L
LI L[] L[]
A e L
[ Arh0 A |
[ BT el fEd [
L e

:-“i >§f>’_'
0l R

A0
Figure4 - 23

(4.3.15.3) Loading:

Dead load :
* Self weight of the Beam
* lineload from slab (2)

Liveload:
* line load from slab (2)

(4.3.14.4) Design :
see saf e output

see safe output

see safe output

see safe output
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(4.3.15)P0s.B16 .

(4.3.15.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.15.2) Section : selected
=y =T
o BT O O O O 4 4 )
I ST IEEED I I I O | D A
e kel 2'351
033 W03 Wy
|-31'- | 745 |EII| bk I | ) 1
D)
dpction
Figure4-24
(4.3.15.3) Loading :
Dead load :
* Self weight of the Beam see safe output
* lineload from slab (2) see safe output
* line load from slab (3) see safe output
Liveload :
* lineload from slab (2) see safe output
* line load from slab (3) see safe output

(4.3.15.4) Design :
see saf e output




Chapter Four

(4.3.16)Pos.B17 .

(4.3.16.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Stedl (420) .
(4.3.16.2) Section : selected
N RN O 0] RN T Ol V0 I 1 TG O O & O 1 P 0 FT M
BT 22 E ol B
|:I] | = |Zl] | h"?’-;é[_ |:][- k;E |:l] | “]E]; |:]Z-
il
Hecrion
Figure4 - 25
(4.3.16.3) Loading :
Dead load :
* Self weight of the Beam see safe output
* line load from slab (2) see safe output
* line load from slab (3) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN /m?
¢ Weight of stone =1.30kN/m?
¢ Weight of mortar =1.76 kN/m?
¢ Weight of Plastering = 0.44 kN /v

D Weight =5kN/m’

5* 2.7=135kN/m ( height of thewall =2.7m)

Liveload:
* line load from slab (2) see safe output
* line load from slab (3) see safe output

(4.3.16.4) Design :
see saf e output
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(4.3.17)P0s.B18 .

(4.3.17.1) Material : reinforcement concrete .

Concrete (B300) ( f,. =.8*30=24MPa) .

Stesl (420) .

(4.3.17.2) Section : selected

mection

(4.3.17.3) Loading:

Dead load :

* Self weight of the Beam
* line load from dab (3)
* line load from slab (4)

Liveload :
* line load from dab (3)
* line load from slab (4)

(4.3.17.4) Design :
see saf e output

i
£l ”‘. ,}#;:‘v_.
L Pl

25/30
80

20 ‘ 20

Figure4 - 26

see safe output
see safe output

see safe output

see safe output

see safe output
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(4.3.18)P0s.B19 .

(4.3.18.1) Material : reinforcement concrete .
Concrete (B300) ( f. =.8*30=24MPa) .

Stedl (420) .
(4.3.18.2) Section : selected
S B ‘
23 | 25/30 |
Ssckini 30 200 30
Figure4-27

(4.3.18.3) Loading:

Dead load :

* Self weight of the Beam see safe output

* line load from slab (4) see safe output
Liveload :

* line load from slab (4) see safe output

(4.3.18.4) Design :
see saf e output
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(4.3.19)P0s.B20 .

(4.3.19.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .

(4.3.19.2) Section : selected

26 R
ERNEEENE MU R PSR RAEREE TR SR

] [pepelie Sl i Bl B

| 22/33 E
20 440 0

33 ST

b e
25
Section
Figure4 - 28

(4.3.19.3) Loading:
Dead load :
* Self weight of the Beam see safe output
* lineload from slab (3) see safe output
Liveload:
* lineload from slab (3) see safe output

(4.3.19.4) Design :
see saf e output
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(4.3.20)Pos.B21 .

(4.3.20.1) Material : reinforcement concrete .
Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.3.20.2) Section : selected
L5 [
I I
(L]
|5 "AE yia
i
L - -
a0 i == o
fection
Figure4 - 29
(4.3.20.3) Loading :
Dead load :
* Self weight of the Beam see safe output
* lineload from slab (3) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN /m?
¢ Weight of stone =1.30kN/m?
¢ Weight of mortar =1.76 KN/ m?
¢ Weight of Plastering = 0.44 kN /7

> Weight =5kN/m’

5* 2.7=135kN/m ( height of thewall =2.7m)

Liveload:
* line load from slab (3) see safe output

(4.3.20.4) Design :
see safe output




Chapter Four

(4.3.21)P0s.B22 .

(4.3.21.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Stedl (420) .
(4.3.21.2) Section : selected
Lie @
0 B N D
S B
o4t ' 300301
= Ratar
Srctiva
Figure4- 30
(4.3.21.3) Loading:
Dead load :
* Self weight of the Beam see safe output
* line load from slab (5) see safe output
* Self weight of the wall:
¢ Weight of block = 1.50 kN/m?
¢ Weight of stone =1.30kN/m?
¢ Weight of mortar =1.76 kN/m?
¢ Weight of Plastering = 0.44 kN /v

D Weight =5kN/m’
5* 2.7=135kN/m (height of thewall = 2.7m)
Liveload :

* line load from slab (3) see safe output

(4.3.21.4) Design :
see saf e output
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(4.3.22)P0s.B23 .

(4.3.22.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .
Steel (420) .

(4.3.22.2) Section : selected

L_H\ MRt J
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Figure4-31

(4.3.22.3) Loading:

Dead load :
* Self weight of the Beam see safe output
* lineload from slab (5) see safe output

Liveload :
* lineload from slab (5) see safe output

(4.3.22.4) Design :
see saf e output
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(4.3.23)P0s.B24 .

(4.3.23.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .
Steel (420) .

(4.3.23.2) Section : selected

(4.3.23.4) Design :
see saf e output

- - - [ e -~ [ |
30/60 | 30/60 |
an 170 [ 30 arh [ a0
B8/ o
B R e by
30
Section
Figure4 - 32
(4.3.23.3) Loading :
Dead load :
* Self weight of the Beam see safe output
* line load from slab (4) see safe output
* line load from slab (5) see safe output
Liveload :
* lineload from slab (4) see safe output
* line load from slab (5) see safe output
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(4.3.24)P0s.B25 .

(4.3.24.1) Material : reinforcement concrete .
Concrete (B300) ( f. =.8*30=24MPa) .

Stedl (420) .
(4.3.24.2) Section : selected
i wi
EREEERE
[l -] AR fil:-. A
301 250) ET

Figure4 - 33

(4.3.24.3) Loading :

Dead load :

* Self weight of the Beam see safe output
* line load from slab (4) see safe output
* lineload from slab (5) see safe output
Liveload :

* line load from slab (4) see safe output
* lineload from slab (5) see safe output

(4.3.24.4) Design :
see saf e output
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4.4 Design of reinforcement columns.

Table(4-1)
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B1+B6 B1+B6 load from B1 B1
C1 6.87 3.41 Cc2 16.14 9.37
Load from S1 S1 Load from B9 B9
Ci4 49.42 5.93 C15 138.07 23.48
Load from _ _ Load from _ _
foundation 60 9.34 foundation 158 32.85
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B2+B3 B2+B3 load from B3+B4 B3+B4
c3 3.59 1.66 ca 14.8 9.99
Load from S1 S1 Load from _ _
Cle6 167.71 39.1 onS1y 18.85 9.99
Load from _ _
B22S 175 40.76
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B4+B5 B4+B5 load from B5 B5
Cc5 12.97 9.04 Cé 3.41 1
Load from _ _ Load from S1 S1
onS1y 17.02 9.04 C17 204.83 43.73
Load from _ _
B22 212.3 44.73
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B6 B6 load from B8 B8
Cc8 16.63 8.91 9 20.75 11.01
Load from S1 S1 Load from S1 S1
Cci8 180.188 | 30.15 Cc20 161.643 | 27.135
Load from _ _ Load from _ _
foundation ¥ 200.868 | 39.06 foundation ¥ 186.44 | 38.145
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D.L L.L D.L L.L
Beam Beam Beam Beam
load from B8 B8 load from B8 B8
C10 28.99 20.03 C11 30.68 19.95
Load from S1 S1 Load from S1 S1
Cc21 268.814 | 51.37 C22 192.48 37.49
Load from B17 B17 Load from S2+4S3 S2+S3
Basement wall 3 | 301.854 71.4 Cc27 183.16 29.1
Load from _ _
foundation ¥ 375.64 66.58
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B8 B8 load from B8+B7 B8+B7
C12 18.17 13.67 C13 22.14 10.36
Load from S1 S1 Load from S1+C.F1 | S1+C.F1
C23 216.368 32.4 c13' 13.09 2.63
Load from S2+S3 S2+S3 Load from S3 S3
C28 201.953 22 C32 194.249 16.1
Load from _ _ Load from _ _
foundation ¥ 440.541 | 68.07 foundation ¥ 232 29.1
D.L L.L D.L L.L
Beam Beam Beam Beam
load from B7 B7 load from S2 S2
Cc7 18.62 10.17 Cc24 215.384 | 92.49
Load from S1+C.F1 | S1+C.F1 Load from _ _
c7' 13.09 2.63 foundation ¥ 219.434 | 92.49
Load from S3 S3
C33 191.53 9.62
Load from _ _
foundation ¥ 225.5 22.42
D.L L.L D.L L.L
Beam Beam Beam Beam
load from S2+S3 S2+S3 load from S2 S2
C25 59.2 11.226 C26 289.7 130.15
Load from _ _ Load from _ _
foundation ¥ 63.25 11.226 foundation ¥
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D.L L.L D.L L.L
Beam Beam Beam Beam
load from S2 S2 load from S2+S3 S2+S3
C29 150.412 | 63.23 C30 162.4 22.265
Load from _ _ Load from _ _
W!?+foundation } foundation ¥
D.L L.L D.L L.L
Beam Beam Beam Beam
load from S3 S3 load from S2 S2
Cc31 237.7 22.9 C34 31.98 11.05
Load from _ _ Load from _ _
foundation ¥ 24.175 22.9 W!?+foundation } | 34.78 11.05
D.L L.L D.L L.L
Beam Beam Beam Beam
load from S2 S2 load from S2 S2
C35 60.1 19.65 C36 55.35 15.97
Load from _ _ Load from _ _
foundation ¥ 64.15 19.65 foundation ¥ 59.4 15.97
D.L L.L
Beam Beam
load from S1 S1
C19 12.94 0.32
Load from _ _
foundation ¥ 16.99 0.032
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(4.4.1)Pos.: column 14.

(4.4.1.1) Material : reinforcement concrete .

Concrete (b300) .
Steel (420)
(4.4.1.2) Section : selected
N SECTION
o
Figure4-34

(4.4.1.3) Loading:

Pb=12*D.L+16*L.L
=12*563+1.6* 934

= 825kN
sopn=Pu _825_15
f 65

(4.4.1.4) Design :

Deter mination of ( AQreq)

ry=1%

P, =08* A |(085* f.)* (-1 )+(f, *1 )|
127=0.8* A,[(0.85* 24)* (1-0.01) + (420* 0.01)]
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Ag = 0.00651m°
Select 30 cm *20 cm with Ag = 0.06m?

From Interaction Diagram
f*P _ 825 102
A, 0.3x0.2" 1000
r,=.01

9
A =1 xA, =.01*2* 3= 6*10*'m*’
- Usebf 12

=133.86 Ps

+ In 30 cm Direction

klu M1

—<34-12—— ACI - (10.12.2)
r M2

Lu: Actual unsupported (un braced) length.

K: effective length factor (K= 1 for braced frame).
I

R: radius of gyration=0.3h= VA
Lu=2.70m
M1/M2 =1

* K=1, According to ACI 318-2002 (10.10.6.3) The effective length factor, k, shall be
permitted to be taken as 1.0.

KW g My ACl —(10.12.2)
r M,
*

16270 450 o

0.3*0.3

~.long Coloumn in dirction :30cm
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*

E.*I
El =04——9% e, [ACI 318—2002 (Eg. 10-15)]
1+b,

E, = 4750* ./ fc' = 4750* /24 = 23270.15Mpa
_12*D.L _(67.56)
~ Pu 825
_b*h® 02%03°
v 12

0.4* 23270.15* 4.5*10°*

E*Il = =2.3MN.m?
1+0.82

b, =0.82

I =45*10"m’

P 2 % E*|
P, = (O ACI 318— 2002(Eq. 10—13)
u

| 314%#23

I —W:448MN

Cm=0.6+ 0.4(:\\/11} ............ ACI 318 — 2002 (Eq.10 - 16)

2

@)
3
Il

1.....According to ACI 318 — 2002 (10.10.6.4)

d_= C;,"u >1.0 e e ACI 318 - 2002 (Eq. 10 —12)
1

C0.75% P,

1
dns—l 572 =1.02>1

 0.75*5.45%10°

=15+ 0.03* h=15+ 0.03* 300 = 24mm = 0.024 m

emin
e=e,, xd =0.024 *1.02 = 0.0245

min

e_0.0245 o
h 030

+ In 20 cm Direction

Ku 34-12% ............... ACI —(10.12.2)

r

Lu: Actual unsupported (un braced) length.
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K: effective length factor (K= 1 for braced frame).

I
R: radius of gyration=0.3 h = \/;
Lu=27m
M1/M2 =1

* K=1, According to ACI 318-2002 (10.10.6.3) The effective length factor, k, shall be
permitted to be taken as 1.0.

*

KU g oMy ACl — (10.12.2)
r M,

£=45> 22

0.3*0.2

~.long Coloumn in dirction :20cm

*

E.*I
El =04——2% ., [ACI 3182002 (Eq. 10-15)]
1+b,

E, = 4750* [ fc' = 4750* /24 = 23270.15Mpa
12*DL _ (381 _ 9

by =

Pu 78.74
* 3 * 3
’ _b*h® 034020 . .
12
* * D% -4
Ex| = 0.4* 23270.15* 2* 10 _1.26MN.M
1+0.48
p2*E*|
R — ACI 318— 2002(Eq. 10—13)
(K* Lu)
2 %
_ 31477126, SuN.

@ 27)?
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Cm=0.6+ 0.4(:\\:1) ............ ACI 318 — 2002 (Eg.10 —16)
2
Cm=1 ... According to ACI 318 — 2002 (10.10.6.4)
Cm

d.= U >1.0 s ACI 318 — 2002 (Eq. 10 -12)

1-— -

0.75* P,
1

d,= “8 74 =1.02>1

 0.75*5.5*10°

e. =15+0.03* h=15+0.03* 200 = 21mm = 0.021m
e=e, xd_=0.021*1.02 = 0.0215
0.02415

€_2540 o112
h 020

From Interaction Diagram

f*P 78.74 102

n = x—— =133.86 Psi
A, 0.3x0.2 1000

ry=.01

A =t xA, =.01*.2* 3=6*10"m*’

. Usetf 12

Design of the Reinfor cement:

S <16 db (longitudonal bar diameter)................c....... ACI -7.10.5.2
S < 48dt (tie bar diameter).
S < Least dimension.

spacing <16xd, =16x1.2=19.2cm
spacing <48xd, =48x1=48cm
gpacing <least.dim.=300 mm

Usef 10@18cm
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(4.4.2)Pos.C1,C2,C3,C8,C9,C10,C11,C12
(Cantilever columns) to stabilize of the roof plan in y-direction .

(4.4.2.1) Material : reinforcement concrete .

Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.4.2.2) Section : selected
N
system
-Figure4
(4.4.2.3) Loading:

Dead load :
* Self weight of the Beam
* Seetable (4-1)
Liveload :

* Seetable(4-1)
* Hmax = 5.90 kN

=34kN

( reaction support for wind load from BHB)

*** Nmax12=1.2D.L+16L.L=12*30.68+1.6* 19.95=68.74kN "Control”
*** Nmax11 = 1.4 D.L = 1.4 * 30.68 = 42.952 kN

*xx H o 11=1.6LW=16%590=9.44kN
(4.4.2.4) Design :

According to Atir
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(4.4.3)Pos. C7,C13.
(Cantilever columns) to stabilize of the roof plan in X-direction .

(4.4.3.1) Material : reinforcement concrete .

Concrete (B300) ( f, =.8*30=24MPa) .
Steel (420) .

(4.4.3.2) Section : selected

N

i

2.25
|
S /\

SECTION

033
v

-Figure4
(4.4.3.3) Loading:

Dead load

* Self weight of the Column = 3.4 kN

* Seetable (4-1)

Liveload :

* Seetable(4-1)

* Hmax = 3.18 KN ( reaction support for wind load from BH6)

*** Nmax13=1.2D.L+1.6L.L=12* 2214+ 1.6* 10.36 =43.14kN "Control”
*** Npax13 = 1.4 D.L = 1.4 * 22.14 = 30.996 kN
*** Hoax13= 1.6 LW =1.6* 3.18 = 5.088 kN

(4.4.3.4) Design :

According to Atir
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(4.4.4)Pos. C4,C5,C6.,C17,C14,C15,C16,C17,C18,C19, C20,
C20,C21,C22,C23.
(Pin column) .

(4.4.4.1) Material : reinforcement concrete.
Concrete (B300) ( f. =.8*30=24MPa).

Stedl (420) .
(4.4.4.2) Section : selected
N SECTION
o
Figure4-37

(4.4.4.3) Loading:
Dead load :
* Self weight of the Column =4.1kN
* max. reaction support from (B10to B12) seetable (4-1)
Liveload:
* max. reaction support from ( B10to B12) seetable (4-1)

(4.4.4.4) Desian :

According to Atir
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(4.4.5)Pos. C7’ ,C13’.
(Pin column) .

(4.45.1) Material : reinforcement concrete .
Concrete (B300) ( f. =.8*30=24MPa) .

Steel (420) .
(4.4.5.2) Section : selected
T B
Figure4 - 38
(4.45.3) Loading:

Dead load :

* Self weight of the Column =4.1kN

* max. reaction support from (B13) seetable (4-1)
Liveload:

* max. reaction support from ( B13) seetable (4-1)

(4.4.5.4) Design :

According to Atir
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(4.4.6)Pos. C24 ,C25,C26,C27,C28,C29,C30,C31.
(Pin column) .

(4.4.6.1) Material : reinforcement concrete .
Concrete (B300) ( f, =.8*30=24MPa) .

Steel (420) .
(4.4.6.2) Section : selected
ms
Figure4 -39
(4.4.6.3) Loading :

Dead load :

* Self weight of the Column =4.23kN

* max. reaction support from (B14 to B22) seetable (4-1)
Liveload:

* max. reaction support from ( B14 to B22) seetable (4-1)

(4.4.6.4) Design :

According to Atir
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(4.4.7)Pos. C32,C33.
(Pin column) .

(4.4.7.1) Material : reinforcement concrete.
Concrete (B300) ( f. =.8*30=24MPa) .

Stedl (420) .
(4.4.7.2) Section : selected
gi SECTION
e -
Figure4 - 40
(4.4.7.3) Loading:

Dead load :

* Self weight of the Column =4.23kN

* max. reaction support from (B21) seetable (4-1)
Liveload :

* max. reaction support from ( B21) seetable (4-1)

(4.4.7.4) Design :

According to Atir
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(4.4.8)Pos. C34.
(Pin column) .
(4.4.8.1) Material : reinforcement concrete .

Concrete (B300) ( f, =.8*30=24MPa) .

Steel (420) .
(4.4.8.2) Section : selected
g
Figure4-41
(4.4.8.3) Loading:

Dead load :

* Self weight of the Column =2.8kN

* max. reaction support from (B16 & B21) seetable (4-1)
Liveload :

* max. reaction support from (B16 & B21) seetable (4-1)

(4.4.8.4) Design :

According to Atir
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(4.4.9)Pos. C35,C36.
(Pin column) .

(4.4.9.1) Material : reinforcement concrete..
Concrete (B300) ( f, =.8*30=24MPa) .

Steel (420) .
(4.4.9.2) Section : selected
X ™ I
SECTION
Figure4-42
(4.4.9.3) Loading:
Dead load :
* Self weight of the Column =7.0kN
* max. reaction support from (B14 & B15) seetable (4-1)
Liveload :
* max. reaction support from (B15 & B16) seetable (4-1)

(4.4.9.4) Design :

According to Atir



O =T o) 0 T

4.5 Design of concrete columns with wind effect .

(4.5.1)Pos. BHS :
(4.5.1.1) Some calculation :

The effect of wind load on the column

* horizontal load on the wall
q = 0.8 kN/m?
Wuai =q* G
=0.8* 0.8 =.64 kN/m?
* Horizontal load on the roof
Wit = * Cp * sin a
=0.8*0.8* sin15
= .42 kN/m?

So the total wind load on the beam will be:

*hr)

roof

W, = [Wwa,, * %}(\N

= [.64* %}(.42 *1.21)

=1.222 KN/m
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(4.5.1.2)System :

Figure4 - 43

0.71kN/m

Wwall
Wroofxs

0.51kN/m

i
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(4.5.1.3)Reaction Support :
Ap-5.6 kN

Bh=5.53 kN

Ch=-5.9kN

Dy-5.1kN

En-5.1kN
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(4.5.2)Pos. BH6 :
(4.5.2.1)Some calculation :

The effect of wind load on the column

* horizontal load on the wall
q= 0.8 kN/m’
Wy =q* G,

=0.8* 0.8 = .64 kKN/m?

* Horizontal load on the roof

W,=q* C,*sina
=0.8*0.8*sin15
= .42 kKN/m?

So the wind load on the beam will be:

W wail = (WW * %) = (.64* %} =0.71kN/m

WL roof = (Wr * h?j = (.42 * 1721) — 0.39kN/m
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(4.5.2.2)System :

| = |

-Figure4

0.39kN/m

W wall

0.71kN/m
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(4.5.2.3)The reaction support :
A =3.181 kN

B =3.181 kN
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4.6 Design of concreteframe.

(4.6.1)Pos. Fc concr ete Frame.

(4.6.1.1) Material : Concrete (B300) , f’ = 24 N/mm?.
Reinforcement Stedl f, = 420 N/mm?.

(4.6.1.2) Section : selected

F1 F2
D.L.&L.L
H AN
=
[
~
~d
. 6.60 m P
Figure4 - 45

(4.6.1.3) Loading :
*** \/ertical load :

1. FipL=225kN ( from column Pos. C13)
2. F11 1 =104 kN ( from column Pos. C13)
3. F2p =19kN ( from column Pos. C7)
4. F4 L =10.2KkN ( from column Pos. C7)
5. QoL =26 kN/m (from slab Pos. S1)

6. QLL=5kN/m (from slab Pos. S1)
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[

*** Horizontal load :

From Wind load by C7 = Wyq = * C,
=05*(0.8+0.5) = .2kN/m’

(4.6.1.4) Design :

See Sap 2000 Results

We selected (b X h) : Beam section : 300 X 600 mm

Column section : 300 X <300 mm

5014

. 28 @ 20
1.50m 3012 M\ 3012 1.50m
\
@818 L.p @8/18
60 —
60
a2 L o
i A —
8/18
2 30112 4512 3012
5014 e
@10 @ 30/ 4218 /

8/18

5014

5014

e |
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4.7 Design of steel columns.

(4.7.1)Pos./Csl ,Cs2,Cs3,CsA ,Cs5,Cs6,Cs7,Cs8, Cs9 /: Steal column .

(4.7.1.1) Material : Stedl A36.

(4.7.1.2) Section :assumed b/h=100* 100 mm=3.94* 3.94in.
Thickness 4mm =.1575in.
Length 3.45m=11.32ft.

LI

Figure4 - 46

(4.7.1.3) Loading :

1. Dead Load:
* From beam (BW5) E==> Dead load reaction = 33.04 kN = 7427.41bf

* Self weight of thecolumn = h*b* L*T

=(0.1¥0.1 - .092*.092) * 3.45* 420
=1.14 kN = 256.3 Ibf

..... So Thetotal Dead load = 34.18 kN = 7683.7 | bf
2. Live Load:
* From beam (BW5) Liveload reaction =27.28 kN =6132.54 |bf
A = (.1*.1+(.092%.092)) = 1.536*10° m*
=1.536*10° m*” (39.37)*
=2.38in’

*** Factored load ( Pu) :
Pu=(12*D.L)+(16*L.L)
=(1.2* 7683.7) + (1.6 * 6132.54)
=19032.5 Ibf
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2—5: 190325 Ibf / 2.38in? = 8996.8 Ibf / in> ~ 8Ksi

(4.7.14) System:

(4.7.1.5) Design:

* effectivelength :

About ( X-X) :-
k *L =1*11.32ft=11.32

About (y-y) :-
k,*L, =1*11.32ft =11.32

* Critical stress: -

sdect <L« middle value  (100)
k* L .
- =100 F.i=22ks (fromchart () )
« A
f*Pn>Pu where f =.85
Pn = I:crit * Ag
f*F, *Ag>Pu
8 _ 2
Ag > Ag=.43In

22*.85
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* Select profile:
Structural tubing ( Square)
Ag=1.27in’ thenominal size2 X 2in with athickness 3/16in

r

= .726in

r,=.7261in

y

* Check f *Pn> Pu :

k,*L, 1*11.32*12

=186
r 7126
* * *
K. * L, _ 1*12*11.32 _186
r, 126
*
kK*L =186
r
Fcrit = 8 kSI .
127* 85*8=864 >8 ........... OK

So we will take the size of our column 100 X 120 X 5 mm

200mm

i |

PR

200mm

b/h/t=200/200/4mm

Sted plate at foot
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4.8 Design of steel Frame .

(4.8.1)Pos. Fs Steel Frame .

(4.8.1.1) Material : Meld steel A36 ( tube sections) .

(4.8.1.2) Section : selected

DL

WL

5.30

r
L

4.30 4.30

Figure4 - 47
(4.8.1.3) Loading :
1. ***Dead Load for first span :
Self weight of the steel fram .
Glass (1) 25 kN/m®*.018 * 4.3 = 1.935 kKN/m
Glass (2) 25 kN/m®*.018 * 3.775= 1.7 kKN/m

Lineload from the reaction support of (BW3) 1.57/1.20=1.31 kN/m
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H=>N*a
a:i:.01
100

SN=86m*33m* (.8+1.15)
=55.34 kN

So... H=5534* .01=.5534 kN

2. Live Load:

Lineload from the reaction support of (BW3) 1.5/1.20=1.25KkN/m

* Wind Load (W):
According to the German code (DIN 1500-T4)
0<h<8m so q=0.5kN/m?
W= (Cp+GCs)*q
W=(.8+05)*5
= 0.65 kN/m?

be
W, = 0.65kN/m?* — where b, = is the distance between Cs & Cgs

=0.65 kN/m? * 3.25/2 m = 1.056 kN/m .

R=W;*h
=1.056* 5.3=5.6 kN.
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(4.8.1.4) Design :

See Sap 2000 Results

Wesdected (b X h X t) : Beam section : 120 X 180 X 5 mm
Column section : 100 X 120 X 5 mm

Foot under the columns :
Selected : foot 200 X 200 X10 mm , 4 Bolts .

200mm

i |

PR

200mm

b/h/t=200/200/4mm
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4.9 Design of steel columns.

(2.9.1)Base plateunder column (C1,C2,C3,C4 . fs).

(4.9.1.1) Material : Steel (A36) .

(4.9.1.2) Section : selected

100 x 100 x4 mm
. \
\w
e, —d——~ @ /
W/ 4 A W/ |
‘ = ‘ y 200mm
< q B A
P 4 R , L ) b/h/t=200/200/4 mm/ 4 Bolts
p a ¢ a”
<4 5
4
Figure4 - 48

(4.9.1.3) Loading:

1. Dead Load :
Concentrated force from steel column ( Csl) =33.036 kN

2. LivelLoad:
Concentrated force from steel column (Csl) =27.277 kKN
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(49.14) System:

The nominal bearing strength (f,) of concrete under the base plate

f,=.85fc /&
Al

Where A; = Area of the base plate .
A, = Area of the supporting concrete that is geometrically similar to and
concentric with the loaded area.
P,=12*D.L+16*L.L
=12*33+16* 27.28
=83.25kN

But for solid slab i =1
Al

Sof, = .85*24=20.4 N/mm®

* Stress under the plate

P
d,=-Y<f *Q,
P! A& P

Where Q.= 0.6 , isthe strength reduction factor .

it Py
(Rl Ai =f_= 85 f
p : c Qc
A = 83.25 =6.8*10°m’ = 68cm’
.85* 24* 0.6* 1000

Thelength N in the direction of d .
N=\A +A>d

A =0.5*(0.95d - 0.8b;, )
A =0.5* (0.95*100 - 0.8*100)
A =7.5mm
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N =+6800+75>d
N=82+75
N = 89.96mm < 100mm
s A

N

6800mm?

~ 89.96mm
But the column dimensionsis 100 mm X 100 mm X 4 mm

=75.6mm<b; =100mm

So we will take the plate’s dimensions 200 mm X 200 mm

* Determine The thickness of the base — plate

The thickness of the base plate (t,) isthe largest of :

C 2% P,
i 0.9* fu* B* N

f i 2* P,
P 0.9* fu* B* N

2P
* tp:n'*fl* u
0.9% fu*B* N

Where: & m:w
(B-0.8*b;)
n=— 1~

2

Jd*b,

& N'=
4
1+ +v1-x)

{(4*d*bf)} { = }
® X= * 5
(d+b,)? | | *0.85* f_,*A)

- _ (200-0.95*100)
2

- _ (200-08+100)
2

So =52.55

=60
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., ~100*100

nN=————=25
4

__[@r1007100)], 83.25
(100+100)2 | | (:6* 0.85* 24* 200* 200)
‘o (2J1.7*10™*)
f@+41-17*10%)

} =1.7*10"

=.013

*
Now * t = 52.2*\/ 27 83.25 =.59mm
P 0.9* 36* 200* 200

*
*t,= 60*\/ 2783.25 =.68mm
0.9* 36* 200* 200

*
*t, =25% .013*\/ 278325 =.0037mm
0.9* 36* 200* 200

* Determine The size of thefillet weld

The maximum size of fillet weld is depend on the thickness of pieces

ot<%1 ., <t (t=ama)
0t<1 ,amaxst—i
4 16

t=4mm=.16“<.25"“ , SO anx =.167
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4.10 Design of glass.
(4.10.1)Pos . Glass (< ).

(4.10.1.1) Material : Overhead Safe Glass according to the German Code
(Verglasungsrichthinie des (DIBT)) .
(VSG, E = 70,000 N/mm?)

(4.10.1.2) Section: selected * External glass— plate 210 =20 mm.
* Internal glass— plate 2*7.5 =15mm.

T
10 mm
L~

o PVB-folie
10 mm Space

e
7.5 mm

74
7.5 mm

Figure4 - 49
(4.10.1.3) Loading :
1. Dead Load
Self weight of the Glass. 25 kN/m®* 0.045 m = 1.125 kN/m?
2. Live Load:

* Wind Load (W):
According to the German code (DIN 1500-T4)
0<h<8m so q=0.5kN/m?

W= Cp*q
W=-06*0.8
= - .48 kN/m?
= - 48 kN/m?* 0.6 m
= - .288 kN/m

(wind load acts suitable of the system )
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This mean that effect of the wind load on the glassistension or in the opposite direction
of the dead load , so we will check if the dead load > wind load or not .

* Snow Load (S):
According to the Jordan code h=860 (heightaboveR.L.)
SL=(h - 400) / 400

=(860 — 400) / 400
=1.15 kN/m?

(4.10.14) System:

1.20

system for one plate

(4.10.1.5) Desion:

***See STAAD Pro. resultsin pages ( _ ).

According to German code DIN1052 .
1) Allowable bending stressfor Safe Glass .

S g <1.20kN /cnv?
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N: Direct load.

A: Section area.

My: Max moment about y-y axis.

Iy : Moment of inertia about y-y axis.

Zmax : Stressin point .

N ~ zero.
ly=—=% ¥ h?
12
1 3 8
ly1=-—*1*.01°= 8.33* 10
12
1
My = =*q*|?
Y=g q
1 2 4
=§* (5+1.15)*1.2°*1m
=.297 KN.m/m.
Z.,=.05m
Sg =%*.005z8.913MPa
o 8.33*10°* 2 for the top plates(10,10)

8.91 MPa < 12MPa so thetaken dimension is suitable .

3) Deflection .

* Deflection for the first span

L
200

12
200

SO Fmax < .006 M

Frax < where L=1.20m
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M ==*q, *L?

1,
8
= l* 1.25%1.22
8
=0.225kN.m/ m
* E = 7000kN / cnmy?

x| = i*(1)3*1000*2
12
=8.33cm*
1 |
Defl. = —— M, * M, * dx
=

1, M, *M,

*

E*I 24
1 30* 22.5

*

T 7000833 24
=0.48cm

We find the maximum deflection = 0.48 cm
.48cm<06cm Soitsok.

*** Notes:

1) For the bottom part of glass(7.5mm,7.5mm) we make check that if that happen
any crash for the top plat (10mm,10mm), the bottom plate can carry the weight of the
broken glass & snow load for a specified period of time.

2) PVB-falie: Poly-Vinyl-Butyral —folie.



4.11 Design of slabs.

(4.11.1)P0s.S1: Solid Slab .

(4.11.1.1) Material : reinforcement concrete .
Concrete (B300) .
Steel ( f,=420)

(4.11.1.2) Section : selected

0 % |
SO e B
{“l ) I". I". \
\ 5-._
v . o — _F s —
Figure4 - 50 |
Some calculations:
The thickness of the slab =|2‘—6 for simply supported
:E =.33m
20
(4.11.1.3) Loading:
1. Dead Load :
Weight of slab 33*%25=8.25kN/m’
Weight tiles + mortar + sand = 2kN/m°
Weight of Plastering 02*22 = 44 KN/ v

> DL =10.69 kN /m’

There will be a concentrated force causes by the steel columns
* Concentrated force from Cs; =33kN
* Concentrated force from Cs; = 31.24 kKN
* Concentrated force from Cs; =16.1 kN



* Concentrated force from Cs, =30.5kN

* Concentrated force from C4 =10.4 kN

* Concentrated force from C5 =9.48 kN
There will be a distributed force causes by the stair = 32.8 kN/m

2. Live Load:

From live load table we find the the live load for slabe is 2.9 kN/m? included Partion
for normal area , and live load for Balcony’s area is 5 kN/m?

There will be a concentrated force causes by the steel column

* Concentrated force from Cs; =27.3 kN
* Concentrated force from Cs, =12.17 kN
* Concentrated force from Cs; =11.27 kN
* Concentrated force from Cs, =10.5kN
* Concentrated force from C4 =6.67 kN
* Concentrated force from C5 =5.71 kN

There will be a distributed force causes by the stair = 11.7 kN/m

Deflection in the slab :

e LA | 162

1.20
000

LA
LELR

ERE
L

-3

LR
20

-EAN
L

B |
A ED

Figure4-51

(4.11.1.4) Design :

See Safe output



(4.11.2)P0s.S2: Solid Slab .

(4.11.2.1) Material : reinforcement concrete .

Concrete (b300) .
Steel ( fy=420)
(4.11.2.2) Section : selected

S

Figure4-52
(4.11.2.3) Loading:
1. Dead Load :

Weight of slab

33*25=8.25kN/nv
Weight tiles + mortar + sand

= 2kN/nv
Weight of Plastering

02*22 = A4 kN/m?
D> DL =10.69 kN/m’



There will be a concentrated force causes by the steel column

* Concentrated force from Css =16 kN

* Concentrated force from Csg =12 kN

* Concentrated force from Cs; =16 kN

* Concentrated force from Csg =12 kN

* Concentrated force from Csg =16 kN
2. Live Load:

From live load table we take the the live load for slabe is 5.0 kN/m?

There will be a concentrated force causes by the steel column

* Concentrated force from Css =5.5kN
* Concentrated force from Csg =2.7kN
* Concentrated force from Cs; =5.4 kN
* Concentrated force from Csg =2.7kN

* Concentrated force from Csg =55kN



Deflection in the slab :

(4.11.2.4) Design :

See Safe output

Figure4 - 53

0.60
0.40
0.20

0.00

=020
-0.40

=L G0

0.30

-1.00
~1.20
-1.40G
-1.60
=130

=200



(4.11.3)P0s.S3: Solid Slab .

(4.11.3.1) Material : reinforcement concrete .
Concrete (b300) .
Steel ( fy=420)

(4.11.3.2) Section : selected

(== — ———
Figure 4 - 54
(4.11.3.3) Loading:
1. Dead Load :
Weight of slab 33*25=8.25kN/nv
Weight tiles + mortar + sand = 2kN/m?
Weight of Plastering 02*22 = 44 KN/ m’

D> DL =10.69 kN/m’



There will be a concentrated force causes by the concrete column
* Concentrated force from C16 =177 kN
* Concentrated force from C17 =204 kN

There will be a distributed force causes by the stair = 23.87 kN/m

2. Live Load:
From live load table we take the the live load for slabe is 2.9 kN/m? included Partion

There will be a concentrated force causes by the concrete column
* Concentrated force from C16 =15kN
* Concentrated force from C17 =15.5 kN

There will be a distributed force causes by the stair = 11.7 kN/m



Deflection in the slab :

i Deformed Shaoe - Dsolacerments (DEAD) frrm]

030
0.00
020
0.40
060
0.80
1,00
120
1.40
180

1.80

Figure 4 - 55

(4.11.3.4) Design :

See Safe output



(4.11.4)P0s.SA & S5 : Solid Slabs.

(4.11.4.1) Material : reinforcement concrete .

Concrete (b300) .
Steel ( fy=420)

(4.11.4.2) Section : selected

Figure 4 - 56
Some calculation :
Ly=8.0m
Lx=7.6 m
Ly_80
Ly 7.6
. Tow way

=1.05<2




From Table (9-5)C ((in ACI318-2008 code)), the minimum thickness of the tow way
solid slab is to be determined by the following equation:
Ln
min — g
Not less than 5in
Ln=8.0-0.2-0.2=7.6m
7.6

h=——=0.23m
33

Sdlect h=33cm

4.8.2 Deter mination of L oads:

(4.11.4.3) Loading:

1. Dead Load :
Weight of slab .33*25=8.25kN/n7
Weight of soil 15*%18 =2.70kN / m?

> DL =10.95kN /m’

2. Live Load:
From live load table we find the the live load for slabe is 2.9 kN/m?

(4.11.4.4) Desian :

Pu=1.2D.L+1.6L.L
Pu=12*10.95+1.6*2.9
Pu=17.78kN/m



From Table...ﬂ =1.1 then:
Lx

Kfx = 29.2
Kfy = 43.2
KAX = 2.56
KAy = 2.44
d, =1.145
d, =115
qu*1x? 4 - 17.78*8.0°
Kfx g
_qu*ix? . 17.78*7.6°
Ky ¥ 432
_qu*lx 17.78*8.0

*1.145 = 44.62KN.m/1m strip

*1.15=27.34KN.m/1m strip

Ay =58.3KN/m
KAy 2.44

Ax — qu*Ix _ 17.78*7.6 _ 59 78KN/m
KAX 2.56

4.8.3 Design of Shear:
.fVc:.YS%,/fc’*bW*d
fve= .75%@ *1000*290 =177.6

Vc=177.6 >>Vu =130

.. No Shear Reiforcement Required
4.8.4 Design of Reinforcement:
d=33-3-1.0=29 cm.

Mux = 44.62 KN.m

Muy = 27.34 KN.m

In x-direction.
0.85*fc 0.85*24
Mnx=ﬂ=49.6KN.m
0.9
* 6
RN — Mnx2 _ 496*10 : _ 0.59Mpa
b*d 1000*290



2mRn)
fy
* *
1 (1_\/1_2 20.6*0.59
420

r :i(l— 1-
m

) =0.0014 (

— *

~20.6
As,, =0.0014*100*29 = 4.06cm’ / m

0.25./fc *1000*
_025f¢ g 0.25+/24 *1000* 290 8450/ m

in fy 420

As

But not less than

_14*pw*d® 1.4*1000* 290
min fy 420
1.3* As,, =1.3*4.06 =5.3cm’/m

As =2.8cm’/m

ASqyiyage = 0-0018*100*33 = 5.94cm? /m

*
Sdlect f 12@18cm=> As, ., = w — 6.28cm? /m

In y-direction.
Select f 12@18cm=> As, ;4 = 6.28cm’ /m

4.8.5 Check for Strain:

Tension =Compression
A * fy=0.85* fc*b*a
6.28*%4210 =0.85*24*100* a
a=1.29cm

i = g =1.52cm

b, 0.85

29.0-1.52
e, =—— —
1.52
e, =0.054 > 0.005—— Seel yields

*0.003

4.8.6 Development length of the bars:
f

L, =—2—=xaxbxgxd,
24 ¢

L, = 420 x1x1x1x1.2
2724

L, =51.44



4.8.7 Shrinkage & Temperature Reinforcement in Top :
ASgyinyage = 0.0018*b*h =0.0018*100*33 =5.94cm’ /m

Sdect f12@18cm = As = 6.28cm?

provided

Deflection in the slab :

-1.20

Figure 4 - 57

(4.6.4.4) Design :

See Safe output



Top - Reinforcement
Basic Mesh # in both Direction @ 12 /18 cm

@12@18cm c/c T.B (Variable )

LSS S S LSS S S 1SS S S s
. s
7 e
e y2
%
%
7, @12@18cm c/c T.B (Variable )
7 e
@12@18cm c/c T.B (Variable ) 7 ;
< %
£ P
/ 3
K s
g 3
3
%
g # e
- 7
%
L 7
£
g 9 7
% /
s
9 s
% /
s
3 [
@12@18cm c/c T.B (L=3m) 212@18cm c/c T.B (L=2m)
Basic Mesh # in both Direction @ 12 /18 cm
@12@18cm c/c B.B (Variable )
S S S S
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’ s
s y
%
/ 9 .
@12@18cm c/c B.B (Variable )
s § g
@12@18cm c/c B.B (Variable) 7 <
o-AERtm et BB (vandie ) N
£ /
/ g 9
3
s
/
v 7
7’ s
/
> -
7 9 s
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9 7
9 s
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(4.11.5)P0s.S6: Solid Slabs.

(4.11.5.1) Material : reinforcement concrete .
Concrete (b300) .
Steel ( f,=420)

(4.11.5.2) Section : selected

(4.11.5.3) Loading:

1. Dead Load :

Weight of slab
Weight tiles + mortar + sand

Weight of Plastering

> DL =10.69 kN / m?

.
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Figure 4 - 58

.33*%25=8.25kN/m’

.02*22

2kN/m?

A4 KN/ m?



2. Live Load:
From live load table we take the the live load for slabe is 5 kN/m?

Deflection in the slab :

Figure 4 - 59

(4.11.5.4) Design :

See Safe output



4.12 Design of reinforcement stairs.

(4.12.1)Pos./St4/: Stair

(4.12.1.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420)
(4.12.1.2) Section : selected
L
T e L T
"g? ﬁ . l:@]
o

/
ek Wf\ -
b |

Figure 4 - 60

7%?“4

Some calculations:

The slope angle is -- q =tan™ ;—33’ =29.54° ok

Determination of thickness :
_L
24

h= 3100 —— =129.2mm= 130 mm

24
use h=150mm

(4.12.1.3) Loading:

* For Flight
1. Dead Load :
Weight of flight €.9=0.15x25/c0s29.54=4.3 kN / m’
Weight of riser = %xO.lGS x23=19KkN/m?
2
Weight of tike — 044 kN/m
2
Weight of Plastering _ 0.4 KkN/m
_ 0.4 kN/n?

Weight of Mortar



D> DL =745 kN/m’

2. Live Load:
From live load table we find the the live load for stair is 3.5 kN/m?

> DL =7.45 kN / m?

So =
D L.L=35kN/m’

q, =4.31+1.24+1.9+35=10.95 kN/m?
9, =12x7.45+35x1.6=1454 kN / m’

* For Landing
1. Dead Load :
Weight of landing e.g=0.15x25/c0s29.54=4.3 kN/m’
Weight of tike _ 0.44 kN/m’
Weight of Plastering _ 0.4 kN/n?
_ 0.4 kN/n?

Weight of Mortar

D> DL =555kN/m?

2. Live Load:
From live load table we find the the live load for stair is 3.5 kN/m?

- 2, DL=555kN/m’

So
> L.L=35kN/m’

Q, =4.31+1.24 +35=9.05 kN/m’
0, =1.2x5.55+35x1.6=12.26 kN/m?



(4.12.1.4) System :

o & = [0 1:L0AD CASE 1
Rt S o UNIGY 745 kN/m
g o® UNIGY -85 kN/m
R St = [02:104DCASE2
=% I F ben® UNERY 35N/
Sl el g UNIGY 1B RN
£ = [@ 3:COMBINATION LOAD CASE 3
~ ST (1.2 Load 1
% (ol [1.5] % Load 2

040 2.20 L
| | | 1
Herizontal Vertical Horizontal Moment
Hode Lic Fx Fy Fz Mx My Mz

kH kH kH kHm kHm kHm
33.3M 264835 0000 0.000 0.000 0.000
2L0ADCAS -20.455 14,796 0.000 0.000 0.000 0.000

1 LoalD CAS

3 COMBINATI 72714 56.059 0.000 0.000 0.000 0.000
4 [1L0ADCAS 33 521 1476 0,000 0,000 0.000 0.000°
2L0AD CAS 20 455 4504 0,000 0,000 0.000 0.000°

3 COMBINATI 72714 8478 0.000 0.000 0.000 0.000




(4.12.1.5) Design :

Internal force :

o = [0 1:LOAD CASE T
Lo e LR UNIGY 745 kN
8 - om® UNIGY -85 kN/m
R SN o = [O2:LpaDCAsE2
% ™ [THTHTTH L op® UNIPY 35KkN/m
N ) N ERERATARTARY o o® UNIGY T1LEkN/m
1 = 3: COMBIMATION LOAD CASE 3
-8 1.21%Load 1
: (1 6]« Load 2

i
X'VL
i

.40 220

Shear envelope:

S5
Xty

ey

. P

Moment envelope:

*See the STAAD results in the appendix



*Design for positive moment:

use f 12mm use Cover 20 mm

d :e—%—Cover

:150—%—20=124mm
M, =253x10°N/mm, d=124 , f =420 f. =24MPa
M, 25.3x10°

=7 = =0.07786
f..b.d? 0.9x24x1000x124*

1-41-2(1/.85)k . 1-,/1-2*%1.18* .0786
1/.85 - 1.18

o= wlf;4 =0.00035

y

w=( ) = .082

!

r= W:C—C =0.00472

y

f =0.750.85x0.85x x| 0%
420 " 600 + 420

r. =0.0182
M in <TI0 <T

A =1 .b.d=0.00472x1000 x 124 = 585.28 mnt / m

150 mm
S<q3h, = 3x150 =450 mm
450 mm

use S=150 mm
use 6f 12mm@ 150mmc\c



* Design for Temperature and Shrinkage steel:

use f 10 mm

d :150—20—12—%:113mm
A =1 xbxd
=0.0018 x1000 x113 = 203.4 mm?
=2.034cm?/m
f 10/ 20cm
(&) F 120
;;tﬂfm

) 1 y
w W

Figure 4 - 61




(4.12.2)Pos./St1/: Stair

(4.12.2.1) Material : reinforcement concrete .

Concrete (b300) .
Steel (420)

(4.12.2.2) Section : selected

t

N

n

5

Determination of thickness :
use h=150 mm

(4.12.2.3) Loading:

* For Flight
1. Dead Load :

Weight of flight
Weight of riser

Weight of tike
Weight of Plastering
Weight of Mortar

> DL =745 kN/m’
2. Live Load:

Figure 4 - 62

€.9=0.15x25/c0s29.54=4.3 kN / m’

:%x0.165><23 — 1.9kN/

_ 0.44 KN/
_ 0.4 kN/n?

_ 0.4 kN/n?

From live load table we find the the live load for stair is 3.5 kN/m?

(4.12.2.4) Design :
According to STAAD Pro.




(4.12.3)Pos./St2/: Stair

(4.12.3.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420)
(4.12.3.2) Section : selected
| B
Y
A
Figure 4 - 63
Determination of thickness :
use e=150mm
* For Flight
1. Dead Load :
Weight of flight €.9=0.15x25/c0s29.54=4.3 kN /m’
Weight of riser :%x0.165><23 =1.9kN / nm?’
2
Weight of tike = 044 kN/m
2
Weight of Plastering = 04 kN/m
_ 0.4 kN/n?

Weight of Mortar

> DL =745 kN/m’

2. Live Load :
From live load table we find the the live load for stair is 3.5 kN/m?

(4.12.3.4) Design :
According to STAAD Pro.

=



(4.12.4)Pos./St3/: Stair

(4.12.4.1) Material : reinforcement concrete .
Concrete (b300) .
Steel (420)

(4.12.4.2) Section : selected

S<

Figure 4 - 64
Determination of thickness :
use e=150mm
* For Flight
1. Dead Load :
Weight of flight €.9=0.15x25/c0s29.54=4.3 kN / m’
Weight of riser = %x0.165><23 =1.9kN / nm?’
2
Weight of tike = 044 kN/m
2
Weight of Plastering = 04 kN/m
_ 0.4 kN/n?

Weight of Mortar

> DL =745 kN/m’

2. Live Load:
From live load table we find the the live load for stair is 3.5 kN/m?

(4.12.4.4) Design :




According to STAAD Pro.

(4.12.5)Pos./St6/: Stair

(4.12.5.1) Material : reinforcement concrete .

Concrete (b300) .
Steel (420) 6

(4.12.5.2) Section : selected

.

.

Determination of thickness :

use e=150mm

* For Flight
1. Dead Load :

Weight of flight

Weight of riser

Weight of tike
Weight of Plastering

Weight of Mortar

Figure 4 - 65

€.9=0.15x25/c0s29.54=4.3 kN /m’

:%x0.165><23 — 1.9kN/

_ 0.44 KN/
_ 0.4 kN/n?

_ 0.4 kN/n?

> DL =745 kN/m’

2. Live Load:

From live load table we find the the live load for stair is 3.5 kN/m?

(4.12.4.4) Design :

According to STAAD Pro.



4.13 Design of stedl stairs.

(4.13.1)Pos./St5/: Stair .

(4.13.1.1) Material : reinforcement concrete .
Concrete (b300) .
Steel (420) 6

(4.13.1.2) Section : selected

7o

N

Figure 4 - 66

1. Dead Load :

Self weight

2. Live Load :
From live load table we find the the live load for stair is 2.5 kN/m?

(4.13.1.4) Design :




(4.13.2)Pos./St9/: Stair

(4.13.2.1) Material : reinforcement concrete .
Concrete (b300) .
Steel (420) 6

(4.13.2.2) Section : selected

Figure 4 - 67

1. Dead Load :

Self weight

2. Live Load:
From live load table we find the the live load for stair is 2.5 kN/m?

(4.13.2.4) Design :




4.14 Design of Basement walls.

(4.14.1)Pos.W 1: Basement wall.

(4.14.1.1) Material : reinforcement concrete .
Concrete (b300) .
Steel (420) .

(4.14.1.2) Section : selected :
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Figure 4 - 68

(4.14.1.3) Loading:

*Self weight of earth :



G =g xhxK,

Assume that :

Jn =18 Kn/m®

q=30°

K=0.5

0, =18x2.8x0.5=25.2 KN/m?

*Load from liveload (cars, people) :
g, =PxK,
d, =5x0.5=2.5 KN/m?
* Normal Load :

Is very small , it will be neglected ( safe side ) .

(4.14.1.5) Design :

Thickness Calculation :
Assume p =0.01

Mu =37.3kN.m (from Atir output )
Mn =37.3/0.9 =41.4 KN.m
me Fy 420
0.85fc 0.85x24
K =r fy 01 420

20.6

X——— = X
" 1-0.5mr 1-0.5x20.6x0.01

Mn \/ 41.4%10°

- = d= =
bd 0.9x1000x4.7
h=99+30+10=139 mm

select h=200mm

K, = 99 mm

Wall Design :

d=200-30-12 =158 mm
Mnx  37.3x10°

Kn= - = >
b*d 1000x158

=1.5Mpa

= 4.7Mpa



" =i(1_ 1- 2mKn)
m fy

o1 (1_\/1_2x20.6><1.5):0_0037
20.6 420

As ., =0.0037 x1000 x158 =587 mm?*/m

0.25,/ fc
_ xbxd:0'25mX1000X158:461mm2/m

Asmin T e
fy 420

But not less than

_L4xbwxd? 1.4*1000*158

min = 527mm2 /m
fy 420

As

As,;, =527mm’ / m< As,, =587mm’ /m

#of bar in on meter :@:4
154

Select ®14@20cm c/c

AS min = 0.0012%b xh

= 0.0012 x1000x 200
= 240 mm*/ m

As. . > As

req min

Design of Secondary Reinforcement:

AS,; 1 = 0.002*1000* 200 = 400mm? / m

#of bar in on meter :4—00 =3.54
113

Select ®10@15cm c/c

Check for Shear :
f xVc=>Vn

f xVCzo'—(:SJ fc' xbxd :0'—(:5\/ﬂx1000x158

f Vc=97>>Vu=56.3kN
.. No Shear Reiforcement Re quired
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(4.14.2)Pos.W2: Basement wall.

(4.14.2.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420) .
(4.14.2.2) Section : selected :
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Figure 4 - 69
(4.14.2.3) Loading:
*Self weight of earth :
0, =9 xhxK,
Assume that :

Oy =18 Kn/m?

g =30°

K=0.5

0, =18x4.8x0.5=43.2 KN/m?

*Load from liveload (cars, people) :



g, =PxK,
d, =5x0.5=2.5 KN/m?
* Normal Load :
Is very small , it will be neglected ( safe side ) .
(4.14.2.5) Design :

Thickness Calculation :
Assume p =0.01

Mu =58.2 kKN.m
Mn =58.2 /0.9 =64.67 kN.m
_Fy 40
0.85fc  0.85x24
42
><1—01.E)5;mr N 01><1—0.5x200.6xo.01

MnN \/ 64.67 x10°

> = d=
bd 0.9x1000 x 4.7
h=123.6+30+10=173.6 mm

select h=200mm

20.6

K. =r

n

=123.6 mm

K, =

Wall Design :

d =200-30-12 =158 mm
_ Mnx _ 582x10°
b*d? 1000x1582

1 2mKn
r :E(l_ /1— y )

o1 (1_\/1_2x20.6x2.33):0_006
20.6 420

Kn

= 2.33Mpa

As ., = 0.006 x1000 x158 = 948 mm ?

0.25,/ fc'
As . =———xbxd=

0.25+/24 x 1000 x 158

= 4.7Mpa

/m

=461mm* / m

420



But not less than

_14xbwxd? 1.4*1000*158

min = 527mm2 /m
fy 420

As

As,;, =527mm’ / m< As,, =948mm* /m

#of bar inonmeter=%=7
154

Select ®14@15cm c/c
AS i, = 0.0012xb xh
= 0.0012 x1000x 200

= 240 mm?/ m

Design of Secondary Reinforcement:
Select the greater of:

AS,...; =0.002*1000* 200 = 400mm? / m

#of bar in on meter :4—00 =3.54
113

Select ®10@15cm c/c

Check for Shear :
f xVc>Vn

f ><VC=0'—675\/f_C’xb><d =0'—g5\/ﬂx1000x103.7

f Vc=63.5>>Vu=56.3 kN
.. No Shear Reiforcement Re quired
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4.15 Design of foundations.

(4.15.1)Pos.FO1: isolated footing .

(4.15.1.1) Material : reinforcement concrete .
Concrete (b300) .
Steel (420)

(4.15.1.2) Section : selected
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Figure 4 - 70

(4.15.1.3) Loading:

Pi=12*D.L+16*L.L
=12*265+1.6*45

= 390 kN
so Pn="u =390 _ 6o
f 65

(4.15.1.5) Design :

Load Calculation:

From Column:



DI =232 kN

LI=29.1 kN

Factored load =326.2 kN
Assume :

Soil weight =18 KN/m®

Soil depth =0.60 m

Column geometry 30%30 cm

Allowable soil pressure =400 KN/m?

Pu=326.2

Cw=25%x0.3x0.3x8.74 =19.67kN
Sv=18*2.8*0.60 = 30.24kN

Pu; = Pu+(1.2x Cw)+ (1.2 x Sw)

Pu; =326.2+(1.2x19.67)+ (1.2 x 30.24) = 386.1
Serviceload =232 +29.1+19.67 + 30.24 = 311kN

Where:
Cw :Column leg weight
Sw :Soil weight
Pu :Factored load from the column

Put :Total load on foundation

Design of Footing Ar ea:

To determinetherequired footing area, thetotal serviceload will be used
Allowable soil pressure =400 KN/m?
Area = Total service load / Soil Pressure

=311 KN /400 KN/m?2

=77 m?
Try 0.90 *0.90m Area =0.81 m’> Required Area =.77 m?
For the design of the reinforced concréte membre, factored load must be used :
Pu =454.2 KN

Pu  454.2

S acwal = = =315.4KN /m® <1.4*400 = 700KN / m*......OK
ADrovided 144




Deter mine the depth of footing based on shear strength:
Assume h= 50cm ... ..d =50-7.5-1.2 =41.3cm

Check for one way shear strength

Critical Section at

X = % —.413=0.30m

V= *( X =G 0 * B
0.9
VU = 315.4 x (7 —0.713)x 0.9 = —-51.32kN
1 1
fVc=f (gx fc'xb,, xd)
fVc= 0.75><%>< V24 x1200 x 413 = 303.5kN

f Vc =303.5kN >Vu = -51.32kN
-.ok

Check for two way shear action punching

The punching shear strength is the smallest value of the following equations:

fV, =t %[u bicj\/?bod
FV, =f. (b/d erd
fyv, =f —\/7bd

Where:

B Column Length (a) 30 15
¢ Colum Width (b) 20

b, = Perimeter of critical section taken at d/2from the loaded area

b, = 4d +2a+2b =(4x0.413)+(2x0.3)+(2x0.2) = 2.65m



a.=40 for interior column

fV, =f %(u bij’/ f.'b,d = %*(n%jx J24 x 2650 x 420 = 1590kN

c

*
f Ve =f. (b I j\/ bd—075 (40 0'42j* 24 *3480* 420 = 4320Kn

3.48
FV, =f —\/ bd_°;5

f V. =1590kN ..... Control
Vu. = Pu-FR,

x /24 x 2650 x 420 =1363.14kN

FR, =s,, xarea of critical section
VU, = [(1.2 x1.2)-((0.6+0.413)x (0.3 +0.413))

x315.4 = 226.4kN

f Vc =1590Kn >Vu, =226.4....... satisfied

Check transfer of load at base of column:

f.Pn=f.(0.85fc'Ag)
0.65x[0.85x% 24 x (300x 200)]

1000
But Pu=390<f.Pn=795.6

f.Pn= =795.6kN

. Dowels are not required for load transfer.

But use the minimum reinforcement of dowels:
As. .. =0.005x Ag =0.005x300x 200 = 300m?
Sdect 4012

Design of Bending M oment:

& At 20 cm Direction.

Mu = 315.4x (.5x1.2) x 0.25 = 47.31kN.m

Try to design it by Plain concrete

f Mp=Mu_4731_ o N

09 09

Using Reinforced Concrete .



6
n = Mr21 = 52.6x10 > =0.257Mpa
bd 1200x 413

me fy 410
0.85x fc  0.85x24

=201

r _ 1 1_\/1_M — 0.00062
20.1 420

ASqeq =T xbxd =0.00067 x1200 x 420 = 310 mm’
Check As,,,

ASgyinage = 0.0018 x bx h=0.0018 x1200 x 500 =1080 mm?
- As =1080mm’

SHectf 12@15cm..c/c

& At 30 cm Direction:-
Mu = 315.4 x (0.45x1.2) x 0.225 = 38.32kN.m
~38.32

Mn =42.6kN.m
0.9
6
e Mr21 _ 42.6x10 __021Mpa
bd 1200x 413
fy 410 20.1

m= - = =
0.85*fc 0.85*24

" :l 1- 1_2xmen
m fy

o1 (1_\/1_2><20.1><0.21j:0.0005

" 201 420
ASeq =1 xbxd = 0.0005x 2000 x 420 = 422 mm?’
Check As,,,

ASqyinage = 0.0018x bx h = 0.0018x1200 x 500 = 1080 mm’
As =1080mm?

Sdectf12@15cmce/c



0,10

0.90

0,10

0.55

0.95

Check for Strain :

Tension =Compression
Asx fy =0.85x fc'xbx a

1080 x 420 = 0.85x 24 x1200 *a

a~19mm
c=2-24
bl
e. =M*o_003
22.4
e, =0.053>0.005 ... OK
0.30
'0 ® P ‘ 020m
. ‘ .
& E LO, ]
()] f:_ )
: — e 4& — o — Insulated Layer
g TN A2
Al L Tgl A =
= 7012 (L*1.22m) o
T e d) o L
\ | ey12(L=1.12m)
Ui/@ o 0.90 - []/1[] E I : — 612 (1.12 m)
1.10 ; RPN
0.10 0,90 0.10
1.10

Section A-A



(4.15.2)Pos.Strl : strip footing .

(4.15.2.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420)
(4.15.2.1) Section : selected
o\

V%
\\\\\\\

\\/// >
N

//AC\ %// //\C\ Y/////\C\ %// /

< N\
INFANN (\\\\ \\
/

NS
e /////XQ/////X R
N
>
%

NS

N

N

N

N N
N,

‘\\

y T ANNN\Y /
NI
P e $14@20 1L=65
| ig14
[ I NNSZNNNSY \/
> >
e e © 8 ;// \Y/////;/X/\X\Y///////
T s - N C\Q%////AC N
: T e QN

10 28 es eg 10
10 80 10
100

Section A-A

Figure 4 - 71

(4.15.2.1) Loading:

Weight of wall (D.L) = heightxThickness x 1m wide XY,

=2.8 x0.2x25 =14 KN/m

load from reaction supportfrom (S2) D =140 kN/m
L =50 KN/m

D.L tota = 14+140 = 154 KN/m

Total Load (D.L + L.L ) =154 + 50= 204 KN/m

Pu=1.2*154 + 1.6*50= 270

50 20

10 40



(4.15.2.3) Design :

Determine the Footing Width :
Allowable soil pressure =400 KN/m?

W total 204

- = =0.51cm
allowablesoil pressure 400

Footing width =

Select 0.80 m

The main reinforcement needs an enough
Distance to anchorage development length due
to the following Equation

_0.24xfy , _0.24x400
fc' ° J24

L=23.51 from each side, we have L =43 cm

L x1.2 =23.51cm

So select 80 cm width of strip footing
Determined of footing depth:
Assume h footing =40 M

Design of shear:

g, =12xD+1.6xl|

0, =1.2x158+1.6 x50 = 270 kN
Niging =40 CM
d=40-7-1=32cm
Bearing pressure:

Pret= Y =279 _ozokn\ m?
Area 1*1

V, =V, = /fhd
DV, =V,

0.75*%\@*1000*(1 _ ?*(1—2-25

—d)

= d =19cm.
= Total thickness =19+7+2 =28 cm .
= Select h=40 cm



Determine of Reinforcement for Moment Strength:

MU =Poa( footing width—wall vvidth) y footingwidth—wall width
2 4
= 270x1x 0.4 x0.2
= Mu=21.6 KN.m
d=30-7-2=21cm

Mn = E = 24kN.m
0.9

G oMn_ 24x10°
bd®> 1000x 2102

m= fy - = 410 =201
0.85*fc 0.85*24

" :i 1- l_2><m><Kn
m 1‘y

r:i 1_\/1_2><2o.1><o.544 _0.0013
20.1 420

ASgeq =T *b*d =0.0013*1000* 320 = 275.8mm’ /m
Check As,,

= 544Mpa

0.25%./fc'*b*d  0.25*+/24 *1000* 210

i =612.4mm’ /m
Fy 420
Not less than
* * * *
As.. :1.4 b*d :1.4 1000 * 210 _ 700em? / m
Fy 420
Asreq < Asmin

As_.. =0.0018*b*h=0.0018*1000 * 300 = 5540mm* / m
- As=700mm? /m
Select 14 @ 20....AS;, iuq = 770mm* / m>700mm? / m....Ok



Check of strain

Tension =Compression
As* fy =0.85* fc*b*a
770*410 = 0.85*24*1000* a

a=15.5mm
_ 2 _155 1eomm
bl 0.85
e, = M*O.OO’& =0.032
18.2
e, =0.032>0.005  ..... OK

Development length of main reinfor cement:

For ®14 bars db=1.4 cm:

fy
Ld = abg.d
2./ fc’ ®
Ld =0 juqx1x14

224

Ld =58.6 >30cm
AvailableLd =35-7 =28cm <58.6cm

1

Jic

So a standard hook of 25 cm must be used to provide Ld .

0.24* fy*1.4%0.7* =19.2¢cm

Design of Secondary Bottom Reinfor cement:

Asnin for shrinkage & temperature
Asmin=0.0018 xb xh

Asmin =0.0018 x1000x300

As=540 mm?%/m

Select 5f 12 with AS prov. =5.65 cm?2.

Design of dowels bars:
A, =0.0012x1000x 210 = 2520mm’
Use longitudinal shear wall bars

Use f 12@15 cm



fy
Ld = ab.gd
2, fc 9%

For f14 bars

Ld = ﬂ1*1*1*1.2

2424

Ld =51.4>30cm

AvailableLd=30-7 =23cm <51.4cm
0.24* fy*1.4*0.7* L =19.2cm

Jic

So a standard hook of 20 cm must be used to provide Ld .




(4.15.3)Pos.Str2 : strip footing .

(4.15.3.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420)
(4.15.3.2) Section : selected -
w2\
°Y @ %
/0 @ g
Section A-A

Figure 4 - 72
(4.15.3.3) Loading :
*** concentrated force from (C25) D.L =63.25 kN
L.L =11.226 kN
*** concentrated force from (C27) D.L = 375.64 kN
L.L = 66.58 kN
*** concentrated force from (C28) D.L =440.54 kN
L.L=22.0kN
*** concentrated force from (C30) D.L=162.4 kN
L.L=22.27 kN

*** Wall self weight 20.25 kKN/m



(4.15.34) Design

According to STADD Pro. Out put :

N
b Vg
] @
'y @
I 8@ 15
$12@20 L=65
4914
—1 |
(10, 28 &S} 28 10
10 100 10

120

50 <0

40

10




4.16 Design of pool.

(4.16.1)Pos. W o0 Wall of the Pool .

(4.16.1.1) Material : Concrete ( B300 ), f.” = 24 N/mm?.
Reinforcement Steel f, = 420 N/mm? .

(4.16.1.2) Section : selected

30c

18 KN/m
Voo 18 kN/m )
§ = = = = § § = = =
: ¥ F z z 7 z
Figure 4 - 73
(4.16.1.2) System:
N

30cm

1.8m

30cm



(4.16.1.3) L oading :

*** Vertical load , N : from the reaction support of (S7) Dead Load =16

KN/m
*** Vertical load , N : from the reaction support of (S7) Live Load =2.5
KN/m
*** N : Ignored (safe side )
*** Horizontal load : from water pressure
W=g,*h =10*1.8 =18kN/m?
(4.16.1.3) Design :

See Safe Results

@ 10/20

h

60 cm

60 cm

1 @ 10/20

t




(4.16.2)Pos. M at : floor foundation under Pool walls .

(4.16.2.1) Material : Concrete ( B300 ), f.” = 24 N/mm?.
Reinforcement Steel f, = 420 N/mm? .

(4.16.2.2) Section : selected

Figure 4 - 74

(4.16.2.3) System : ( Section 1-1)

18 kN/m'

/ LL \L ‘ i ‘ W.fi\n/ishing ‘ i ‘ l \L LL\
! ! ! ! ! ! !

1.8m




(4.16.2.4) Loading :

**x self weight 7.5 kN/m?
*** F1. Reaction support basement wall D.L =81 kN/m
L.L =62.5kN/m
*** F2: Reaction support from pool wall D.L =16 kN/m
L.L=25KkN/m
*** 3. Reaction support from pool wall D.L =16 kN/m
L.L=25KN/m
*** F4: Reaction support from wall D.L =16 kN/m
L.L=25KkN/m
**x \W. finishing : 2.2 kN/m?
*** | jve Load : 2 kN/m?

*** ater pressure : W =g, *h =10*1.8 =18kN/m’



4.17 Design of elevator .

(4.17.1)Pos. elevator mat .

(4.17.1.1) Material : reinforcement concrete .
Concrete (b300) .

Steel (420)
(4.17.1.2) Section:
/' v
T o T eem
/P 7 2 kN/m * |
Figure 4 - 75
(4.17.1.3) System :
F1 F2
2kN/m *

I30cm

=
e




(4.17.1.3) Loading:

*** F1: Reaction support shear wall D.L = 305.26 KN/m
L.L =50.34 kN/m
*** F2: Reaction support shear wall D.L =60 kN/m
*** Reaction support from (S0) D.L =7 kKN/m
L.L =1.85 kN/m

*** | jve Load : 2 kN/m



4.18 Design of wind band .

(4.18.1)Stability of the r oof — construction .

(4.18.1.1) Loading:

1) Wind Direction on the Gable wall

S W101a| hd/2
S Al
A2
K b
W
Z/Wind—band
~Rafter
/‘\/ L /‘\/
Figure 4 - 76
Area Ai=A-A,
A=05*b*hy
Ap=05*p* o
2
A;=05*b*h,-05*b* %"
A1 =.25*b* hy

A1:2m2

hd




Because h>8m : q=0.8 kN/m?
C,=0.8
Cs=0.5
W, =0.8 (0.8 + 0.5) = 1.04 kN/m?
Wiota = 1.04 * Ay = 1.04 * 2 = 2.08 kN

Wind Pro one Wind — band

W, =VM =0.52kN
HH:FW:%?:Qgg:OQG
T= P _ 026 _ 0.27 where b =tan™

" cosb  cos16.5
Where : T = Tension force in Wind — band

Hi,= Force L to the Angle

(4.18.1.2) System:

Figure 4 - 77

S
L

3.2

=——=16.5ab

1

0.

8



(4.18.1.3) Design :

According to (BMF-Company) s tables we selected :
BMF 40X20 with 13 nails .

Figure 4 - 78

1) Rafter 8 /20 cm
Mortice 2.5 cm.

2) Extra wood piece 12 /16 cm.

3) Wall plate - wood 12 /12 cm
bolted at distance =80 cm .

4) Wind - band
type BMF 40 x 20 mm with 13 nails ,
nailed at every Rafter with 2 nails
in every Rafter .

5) Angle L
type BMF 10.5 x 10.5x 9 cm



V-V S|relsp 89S

V-V S|le1sp 89S

Il [/
£ =2l 7R =
WWZXOoy
/puEq puipA L
>
/\ — = | N )
| \ﬂw , \/ /\\ : FiT ]

V-V S|ie1ep 98s

V-V S[ie1ap 89S

Figure 4 - 79



4.19 Design of Shear wall .

(4.19.1)Pos. Shear ( Rigid Box).

( 4-2-1) Material : reinforcement concrete .
Concrete (b300) .
Steel ()

(4-2-2) Section : selected

Note : System for the shear walls

<> Roof

/ Basement 1

/ / / / / P Level of foundation

Basement and Level of foundation both are considered as Rigid Box , due to enough walls



(4-2-2) Design:

Calculate load from Earthquake
D.L=1.2 KN/m*  ( for the roof )

W for floor=D.L *area

W=221.63*1.20 = 265.956 kN
D.L=10.69 kN/m?  ( for the first floor)
W for loor=D.L *area

W =175.16*10.69 = 1872.46 kN

Wiota = 2138.416

v =1y
RT

<2580
R

>0.11x Ca.l W
T = Ct(hn)

From Uniform Building Code )UBC (1997:
Z=0.3

R=5.5

=1

Ca =024

Cv =0.24

hn= 6.35m

Ct =0.0488

Where:

Z = Seismic zone factor as given in table 16-l1.debends on the zone number which is equal
to 3 for Jerusalem according to Appendix chapter 16 in UBC.

R = numerical coefficient representative of the inherent over strength and global ductility
capacity of lateral force resisting systems, as set in Table 16-N depends on the basic

structural system .



| =importance factor given in table 16-K.depends on occupancy category

Ca = seismic coefficient, as set forth in Table 16-Q.debends on soil profile type and the
seismic zone factor.

The soil profile type is considered to be SC which represent Very Dense Soil and Soft
Rock in Table 16-J.

Ct =numerical coefficient given in section 1630.2.2. From Uniform Building Code )

Cv = seismic coefficient, as set forth in Table 16-R .depends on soil profile type and the

seismic zone factor.

T —0.0488(6.35) % = 0.195

0.24 x1

=—"—"" "= W =0.2274 W
5.5x 0.192
<25 0'2545X1W = 0.11W control

[\

0.11 x0.3x1xW = 0.033

V =0.11x2138.416 = 235.23
Ft = 0.07 *T *V

= 0.07 x 0.195 x 235 .23 = 3.2KN

Ex — v - Ft)-.vv?<.hx
> wi.hi
_ * *
o, _ (235.23-3.2)*2138416 *2.7 _
2138 .416 * 2.7
Mu =Fx*H =232*2.7=626.45kN.m

at base



Section :

t=25 cm .shear wall thickness

Lw = 2.7 m .shear wall width

hw=6.35m.story height

4.16.3.1 Design of the Horizontal reinfor cement:

Critical Section
|W 2 7

control

d=08xIw=0.8x2.7=2.16m

V, =235.23 KN
M, =626.45 KN.m
fc'
Vm:—xbxd
Vg = “24 x 0.25 x 2.16 *10° = 441 KN
Jfc'xbxd N
v, = x b x N . xd
4 4x L,
Assume N, =205
* 3
V., = V24 x0.25 x 2.16 *10 205 x 2.16 ~ 702 36 KN
4 4x2.7
= |W( fc’+2|XNh“J
C X
V., - N w “ hxd
2 M, |, 10
vV, 2
M, —I— =18.2>0
v, 2
"~ Ve =Will apply
I 2% 205 ]
2.7 V24 + ——M—
«/24 E 27><025j 0.25 x 2.16 .
Vg, = X x 10
626 .45 27 10
235 23 2
Assume
27[ 24+227X%(;5j 0.25 x 2.16
Ve, = Vo4 | . x 2 X220 00
626 .45 27 10
235 23 2

=1812 .48KN

=272.72KN

control



An_ Vs
S Fyxd

V =\i—V =@—272.72=40.92 KN
0.75

S f C
A, 4092x107°

= =0.00045m ... control
S, 420x 2.16

A =0.0025x b=0.0025x 0.25=0.000625m
S
S, Sl—W:£=540mm
5 5
S, <3xh=3x250=750mm
2 -6
_ 2x A,  2x79x10 _35m

270.00057  0.00045

- Usef 10@ 25cm  c/c  For the reinforcement in two layers (horezental )

Design of Vertical reinforcement:

A, = {0.0025 + 0.5(2.5 - T—Wj{% - o.oozsﬂ xS xh

w

A, =|0.0025 + 0.5(2.5 - 6'35j( 2x79 o.ooz5j xS, xh
" 2.7 | 300 x 250

A, =0.0025x S xh

-6
211310 " ) - 1000 mm
0.0025 x 0.25
| 2700
=2 =——=900 mm
. 3 3
S =3xh=3x250=750 mm... control

S =

o Usef 12@25cm c/c  For the reinforcement in two layers (Vertical )

4.12.6 Design of Moment:

Mu = 626.45 kN.m

Lw
C>————
600*(dn/ hw)

assume dn/hw>0.007



S 2.7
~ 600*0.007

Cw=C-0.1xLw
Cw=.64-0.1x6.35=0.005m

C\N=E='6—4=0.32 m
2 2

Select Cw =10.32m >0.005m

Ast:MxASV
S

=0.64m

Ast:%xeMB:ZO?AmZ

Z 1

Lw 5. 0.85x b, x fcxLwxh
Asx fy
Z 1
—= =0.064
Lw 5. 0.85%x0.85x24x2.7x0.25

2034x107° x 420

Mu =0.9%x0.5x Asx fyx Lwx (1_L£)
W

Mu =0.9x0.5x2034x107° x420x 2.7 x (1—0.064)

Mu = 97.15kN.m
MUpe, = 626.45-97.15 = 529.3kN.m
Mu 529.3x10°
% - Ag —588.35 mm’

" fyx(Lw—Cw) 420x(2.7-0.32)
Ast,, =0.08xbxCw
Adt,,, =0.08x250x320=6400 mm’ > Ast =588.35 mm’
As(If 12) =113.04 mm?

Select 6012 with As = 6x 113.04 = 678.24 mm?. > Ast = 588.35 mm>.
& As = 6x 113.04 = 678.35 mm?. < Ast max = 6400 mm?.



4.20 Design of Retaining wall .

(4.20 .1)Pos. Retaining wall .

(4.20.1.1) Material : reinforcement concrete .

(4.20.1.2) Section : selected

Concrete (b300) .
Steel ()

12.80

e

0.50
3 o

(4.14.1.3) Loading:

*Self weight of earth :
g, =gxhxK,

Assume that :

O =18 Kn/m®

q=30°

K=05

0, =18x3.2x0.5=28.8 KN/m’



(4.14.1.5) Design :

See Prokon output

AB14

@14/15 cm

4 S -Hook @6/ m

@14/15 cm

/\ /\

@14/10 cm

@14/15 cm >
@14/10 cm . N7
: ™~ |
@14/10 cm @14/10 cm
@14/15 cm
£
o
o
4
30cm
JlO cm
20cm L J
30cm 30cm

150 cm
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