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Abstract

The Structural Design of “Ministry of Transportation” in Hebron City

Team Work:

YAZAN ZARO
MOHANNAD HALAHLEAH MUTASEM ATAWMAH

Supervisor:
M. Fayez Hjouj

The aim of this project is to design the structural elements of all buildings. These
buildings consist of concrete and steel works that contains slabs, beams, columns,
foundations walls and trusses.

Initially, the project consists of a four-storey concrete building, where the building
contains facilities that fit the needs of the building according to the appropriate modern
requirements. The architectural distribution of these facilities is characterized by diversity
and comprehensiveness, which made us more knowledgeable in the structural design of
different concrete buildings.

Moreover, the designing of the project consists of many stages, which is represented
by examining the architectural sketches, choosing different kinds of structural
elements such as columns, beams and slabs that is not in contraction with the
architectural design. After that comes the stage of designing the structural elements
by using computer programs and then displaying the results as executive sketches.

There are many codes used in this project. Jordanian Building Code is used to
determine live loads. Uniform Building Code (UBC-97) is used to determine seismic
loads. In Addition, the American Concrete Institute’s code (ACI 318-14) is used for
structural analysis and designing sections.

The computer programs that has been used in designing the project are AutoCAD
2014, Atir 12, ETABS 2015, office 2010 and others.

VI


http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

Your complimentary
use period has ended.

: f CO m p | ete Thank you for using

PDF Complete.
Click Here to u

Unlimited Pag.

Table of Contents il giaal) g
dadal) a3, Ly cladal)
I A ade e i
Il A £ g3 Aatia il
111 £l
v il Sl
v Fappal) Bl adlal
VI Ljlany) Aallly (adld)
VII il sinall (s yed
X Johaadl Gugd
XI Y e
XIII List of Figures
X1V List of Abbreviations
) danial) JN) Juail)
2 Ladia Y-
2 g5 el ale Ciay Y-
2 gooball Jlid) il =)
3 A REIN £
4 £ 5 phall Ae o—)
4 Slalisall 1-)
4 g5 el (Jgumd V=)
> gariall i3l Jsanl A=)

VI



http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

Click Here to

Unlimited Pag

PDE

omplete

Your complimentary
use period has ended.
Thank you for using
PDF Complete.

6 el il S Juadt)
7 Ladie y-Y
8 £l e dale dad Y-¥
9 £ 5 piall g ga Y-¥
9 el e VY
10 2l uedll 4 5a Y-¥—v
10 ikl Y-y-Y
10 L jlenall jualial) §-Y-Y
10 goiall Blsh Conj €=y
10 gl ulla \—¢—¥
11 ) Gkl Y—¢-Y
12 SN Gl Yot-Y
13 RECIERINT -
15 £ 5l Cilgals Cias o
18 1Al Caag Y
19 A-A ghais V—1-Y
20 B-B ahi Y-1-Y
21 Jalaall Caas v-Y
22 ALY dhagh | G Juaidl)
23 Ladie y-v
23 SV aaall G Casgl) Y-v
23 ALY el Jale r-v
23 Jlaalyl §—y
23 Ligall Jlaay) y—g—¥
24 il Jlay! Y-ty

VIII



http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

PDE

% Complete

Click Here to

Your complimentary
use period has ended.
Thank you for using
PDF Complete.

Unlimited Pag

24 L Jlaa) Y-s-v
24 AN Y—Y—¢—¥
25 ool Jual | Yovogoy
25 WY Jlasl | Fo¥—g-v
26 Lleall o yliay) o-¥
26 ALY ealiall -
26 il sial) \-1-v
26 aalgl) oladV ) il Cumnll Clie y—y—1-Y
27 A G anll Gilsie | Yo=Y
28 aalsll slatV 1 il Hiaraall ksl ¥—y—1-v
28 zh Y—1-v
29 gl Y-1-v
30 sy g-1-v
31 o=l (haa o—1-Y
31 Lgatd) yaa -1y
31 aopxl) ohas Bssement wall v=1-v
32 cluly) A-1-Y

Chapter 4 Structural Analysis and Design 34
4-1 Introduction 35
4-2 Design Method and Requirements 35
4-3 Check of Minimum Thickness of Structural Member 36
4-4 Design of Topping 37
4-5 Design of One Way Rib Slab 39
4-6 Design of Beam 44
4-7 Design of Stair 51
4-8 Design of column 57
4-9 Design of basement wall 59

IX



http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

; Your complimentary
- use period has ended.
Thank you for using

CO m p | ete PDF Complete.

“Click Here to'

Unlimited
63 Gluagilly gt | Guald) Juaity
64 iadia \-o
64 G_‘\t\_ﬂ\ Y-o
65 Oluagl Y-o
Johaall G gd
dadall A, Jsaad) awl Joaal) a3,
> gapdall ol Jyaad | (V7)) Jsas
23 Laxiinal) Sgall el ESY [ (V-F) Jsaa
24 il jaalial dall Q¥ | (Y-T) dsaa
24 S Sl e ol Z Ul daimg dep | (Y-T) Jsa
DIN 1055-5
25 s mh ge g WY s o B Jlaal | (6-F) saa
36 Check of Minimum Thickness of Structural Member (V-¢) s
37 Dead Load Calculation of Topping (Y=£) s>
40 Dead Load Calculation of Rib (R 9) (Y=%) Js=
44 Table Dead Load Calculations for Beam(BG36) (£-¢) ds=
52 Dead Load Calculation of Flight. (o—%) s
JSEN) (gt
dadall o3 JSAl) and | g0 A
9 oA N el aladl il [ (V-Y) Ja
1 putl Gl ) Biall | (Y-Y) U
12 eV Gl e | (F-Y) IS



http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

, 8

Unlimited Pa

PDE

omplete

Click Here to up

Your complimentary
use period has ended.
Thank you for using
PDF Complete.

13 I Gl bawa | (£-Y) U
14 S Gl hia | (oY) sl
15 kel dgald | (-Y) Jsa
16 dngall dgalsdl | (YY) Jsal
17 A8 Al | (A=) Jsa
18 dgpal) dgalsd [ (3-) Jsa
19 Section A-A (V+-Y) gsal
20 Section B-B (V)-Y) Jeal
26 LELENY) pualiall 8 Jleal) aysi [ (V-7 Jsa
27 aalgll olatV) Cld Camall e | (YY) IS
27 CAlaY) il Cumall cliie | (YoT)JSAD
28 2y olad¥) 3 dlenae ciie | (£-F) JSal)
29 2| (e-r) s
29 osall [ (=T g
30 st [ (v-T) dsa
31 o=l ohaa | (A7) da
31 patll haa | (4-Y) IS
32 Sl | () e-T) Jsa

XI



http://www.pdfcomplete.com/cms/default.aspx?v=1002&a=5&lc=7&mv=1

: Your complimentary
—— use period has ended,
Thank you for using

. CO m p | ete PDF Complete.

Click Here to up

Unlimited Page:

List of Figures

Figure # Description Page #
4-1 Topping Load 37
4-2 One Way Rib Slab (R 9) 39
4-3 Shear and Moment Envelope Diagram of Rib (R 9) 41
4-4 B 36 45
4-5 Shear and Moment Envelope Diagram of Beam (B 36) 46
4-6 Stair Plan. 51
4-7 Stair Section. 53
4-8 Stair Reinforcement. 57
4-9 Column section and Reinforcement 58
4-10 basement section and reinforcement. 62

List of Abbreviations

e Ac = area of concrete section resisting shear transfer.

e As = area of non-prestressed tension reinforcement.

e A ::=area of non-prestressed compression reinforcement.

e Ag=gross area of section.

e Av =area of shear reinforcement within a distance (S).

e At =area of one leg of a closed stirrup resisting tension within a (S).
e b =width of compression face of member.

e bw =web width or diameter of circular section.

e C.=compression resultant of concrete section.

e C,=compression resultant of compression steel.
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e DL =dead loads.

o d=distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

e f.o:= compression strength of concrete .

o fy =specified yield strength of non-prestressed reinforcement.

e h =overall thickness of member.

e Ln = length of clear span in long direction of two- way construction

measured face-to-face of supports in slabs without beams and face to face.

e LL = live loads.

o Lw = length of wall.

e M = bending moment.

® Mu = factored moment at section.

e Mn = nominal moment.

e Pn = nominal axial load.

e Pu = factored axial load.

o S = Spacing of shear in direction parallel to longitudinal reinforcement.

¢ Vc = nominal shear strength provided by concrete.

e \/n = nominal shear stress.

o Vs = nominal shear strength provided by shear reinforcement.

e VVu = factored shear force at section.
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® Wc = weight of concrete.
e W = width of beam or rib.
e Wu = factored load per unit area.

o @ = strength reduction factor.

® €. = compression strain of concrete = 0.003.
® €.= strain of tension steel.
e €= strain of compression steel.

e P =ratio of steel area.
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Structural Analysis And Design

4.1 Introduction.
4.2 Design method and requirements.

4.3 Check of Minimum Thickness of Structural Member.
4.4 Design of topping.

4.5Design of One Way-ribbed Slab (Rib9).
4.6Design of Beam(Beam 36).

4.7 Design of Two Way Ribbed Slab.

4.8 Design of One Way Solid Slab.

4.9 Design of Stair.

4.10 Design of Column .

4.11 Design of shear wall.
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Many structures are built of reinforced concrete: bridges, buildings, retaining walls, tunnels,
and others.

Reinforced concrete is logical union of two materials: plain concrete, which possesses high
compressive strength but little tensile strength, and steel bars embedded in the concrete,
which can provide the needed strength in tension.

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate, water, and
frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete, building codes and
specifications that give design procedures are continually changing to reflect latest
knowledge.

Structural concrete can be classified into:

= Lightweight concrete with unit weight from about 1350 to 1850 kg/m®.
= Normal weight concrete with unit weight from about 1800 to 2400 kg/m®.
= Heavyweight concrete with unit weight from about 3200 to 5600 kg/m®.

4.2 Design method and requirements:

The design strength provided by a member is calculated in accordance with the requirements
and assumptions of ACI_code (318_08).

v' Strength design method:

In ultimate strength design method, the service loads are increased by factors to obtain the
load at which failure is considered to be occurring.
This load called factored load or factored service load. The structure or structural element is
then proportioned such that the strength is reached when factored load is acting. The
computation of this strength takes into account the nonlinear stress-strain behavior of
concrete.
The strength design method is expressed by the following,

Strength provided = strength required to carry factored loads.
NOTE:

The statically calculation and the key plans dependent on the architectural plans.

Code : ACI 2008
uBC
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Concrete:

but for rectangular section ( fc'=30*0.8 = 24MPa ) .

5300_.__Fcu = 30N / mm?*(MPa) For circular section

Reinforcement steel : The specified yield strength of the reinforcement {fy = 420 N/mm?2 (MPa)}

v" Factored loads:

The factored loads for members in our project are determined by:

Wu =1.2 DL + 1.6 LL

AClI-code-318-08(9.2.1).

4.3 Check ofMinimum Thicknessof Structural Member:

TABLE (4.1) — MINIMUM THICKNESS OF NONPRESTRESSED BEAMSOR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED. (ACI 318M-11)

Minimum thickness ( h)

Simply One end Both end
Member . . Cantilever
supported continuous continuous
solid one way
slabs L/20 L/24 L/28 L/10
Beams or ribbed
one way slabs L/16 L/18.5 L/21 L/8

FORRIB:

hminfor(one end)=L/18.5=6.62/18.5=35cm

hminfor(both end conEnuous)=L/21=6.22/21=29cm

FOR BEAM :

hminfor(both end conEnuous)=L/21=7.3/21=34.7

hminfor(one end)=L/18.5=6.61/18.5=35
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hminfor(one end con@nuous)=L/24=5.79/24=24cm

hminfor(both end con@nuous)=L/28=6.22/28=22cm
The minimum thickness will be hmin=25cm

select h=35cm(27 cm Hollow Block+8 cm Topping)

select (25cm) for solid slab.

4.4 Design of topping:

v' Statically system for topping :
Consider the topping as strip of (1m) width, and span of mold length with both end fixed in the ribs.

Wu :
i;i
40 cm
Fig 4.1: topping load.
v" Load calculations:
Dead load calculations:
Dead load from: oxyx1 KN/m
Tiles 0.03x23x1 0.69
Mortar 0.03*23 0.69
Coarse sand 0.07x18x1 1.26
Topping 0.08x25x1 2
Interior partitions 2.4 2.4
> 7.04

Table (4.2 ) : Dead load calculation Topping
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L, =3 KN/m?x1m= 3KN/m

Factored load :

Wy = 1.2 *7.04+ 1.6%3 =13.24 KN/m.

:

M, = 222

= 2o
2Rl

_— 13.24
S k.

Check the strength condition for plain concrete, gM,, M, where g = 0.55.

n=0.42 N B EE S (ACI 22.5.1, equation 22-2)

2.e? pRER.EEY
= = = RPRRARER. AR [ 2.
7] 7]

gM, =0.55x1x+/ Pl xERRRRRAE. AREERZ? =1.21 KN.m
oMy>> M, = B.EREE .

No reinforcement is required by analysis. According ACI 10.5.4, provide Asminfor slabs as
shrinkage and temperature reinforcement.

P shrinkage= 0.0018 ACI 7.12.2.1
As= p % bx higpping =0.0018 x1000x80 = 144 mm?*/m.
Step () is the smallest of:

1. 3h=3x80 =240 mm. control
2. 450mm.

lluldl

B - B 2RER =
Eulule

3. S=3800—0- 0.0, =
|

but

lluldl
=il

S< = = ACI 10.6.4
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Requirements For Ribbed Slab Floor According to  ACI- (318-08) .
DW= 10CM. .. .o, ACI(8.13.2)

Select bw=12cm

hSB5*W ©ooeeiiiicce e, ACI(8.13.2)
Select h=35cm
tF= Ln/12250mm ..o ACI(8.13.6.1)

Select tf=8cm

v' Statically system and Dimensions

] @ B36

Fig 4.2: One Way Rib slab (Rib9)
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*Dead load:

Material W=hxyxb(KN/M)
Tiles 0.03*%22*0.52=0.343
Mortar 0.03*23*0.52=0.358
Course sand 0.07*18*0.52=.655
Topping 0.08*%25*0.52=1.04
R.crib 0.27*#35*0.12=0.81
Hollow block 0.27*1+*0.4= 1.08
Plaster 0.03*23*0.52=0.3588
Interior partition | 2.4*%0.52=1.24

Total dead load 5.88 KN/m

Table (4.3): Dead load calculation of rib 9
select Dead load /rib = 6 KN/m

Live load =3KN/M?

Live load /rib = 3KN/m?x 0.52m = 1.56 KN/m.

*The effective flange (be) :

= RIRRRE

1) be<d =

2) be< bw +16hf=120+16*80=1400mm

3) be< center to center spacing between adjacent beam =

Take be=520 mm

40
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Shear

Fig 4.3: Shear & Moment Envelope Diagram (Rib 9)

*Design of positive moment:
M, = 48.4 KN.m.

Assume bar diameter g 12 for main positive reinforcement.

af}
d =h- cover - d sirrups @ RRIEI@ & .

Check if a> hs to determine whether the section will act as rectangular or T- section,
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=[Q.EE x BR x PR x ER x —[Ix = [2BE. EER E. B

afafl

Mnf>>
B.B
=520 mm
3
0 = - = [.DEEE B

I Jaluls E.0x BEEx

= [p. [

B.m B.BEx

= = 38.22KN.m ,the section will be designed as rectangular section with be

p= —BB- BE- —C2@= —PE- BE-
AIR.E

Ex RRLEIx 2R
—~0= 0.

Asreq = p.b.d = 0.00178x520x316= 415.76.3mm’

*CheCk fOI’ As’min.

A miniS the maximum of :-

b ull
—0y. 0= —0y.0
|

As’min :.

1. As’min :.

a.a

2. As,min —

As= 415.76 mm?>Ag min = 126.40

Check for strain:

3 x [
pEER@y  B.EEx EEEx

= [e.

- = [P, BRI

ERE - BIE. BE

= [. 2 = 2. 2EE

B= [.EREAR > 0.0050
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M, = zero

take 2@ 12 for main neagative reinforcement.

v" Shear Design for (Rib9):

V, at distance d from support=29.3 KN

Shear strength V., provided by concrete for the joists may be taken 10% greater that for
beams. This is mainly due to the interaction between the slab and closely spaced ribs. (ACI,
8.13.8).

eLe 5 eLe
Ve =— B EE, B = —-VBEE BEE x BEE x — OE.EEEE

g V. =0.75%34.05 =25.55 KN.
0.5 9 V. =0.5%25.55 =12.78 KN
0.58V<Vi <oV,
So

Oy = B-- A= — - [QE. 0@ = B.2EE A
: ¢ .20

Cogm = @—[’fﬂ=—\/* RIRIE] * = [IA. 2E
o :

7]

¢ O M = = B @20 « OO0 = B0, BE@ D ......control

7|
m

@, BRKN> B = B PREKN

7|
m

shear reinforcement are required.
Take 2121 = aalalalaNalaltale
Use2leg d 8.

=100.5 mm’

2IR * 2] = 22
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B B = = MEEME [ [

Py o B BB

Use2leg 8 @I50 mm .

4.6 Design of Beam(Beam36) :

v Load calculations:
Load calculations for B36:
Table Dead Load Calculations for Beam(B36)(4.4):-

Type by h KN/m
Tiles 0.03*1*22 0.66
Mortar 0.03*1*23 0.69
Sand 0.07*1*18 1.26
Reinforced concrete 0.35*%1*25 8.75
Plaster 0.02*1*23 0.46

Sum 11.82

The distributed Dead and Live loads acting upon Beam(36 )can be defined from the support
reacons of the RG14.
1. From Rib9
The support reaction from the rib on beam Dead is 19.83 KN . The distributed Dead
Load from the Rib 9 on B36:
DL =19.83/0.52= 38.13 KN/m

Live Load calculations:
live load of rib 9 on beam 36 is 3.44 KN/m .
The distributed Live Load from the Rib9 on Beam 36:

LL =3.44/ 0.52= 6.61 KN/m
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B36

Fig 4.4: Beam36
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|Dead loads - Service Units:kN.meter

Live loads - Service Load factors: 1.20.1.20{1.60,0.00

R S TR T Y T T T S T D S T T T T T Y TR T T S T
6.61 73

Fig 4.5 Loading and Moment /Shear Envelope.
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Determine of Mpmax :

@ = 550 - @@ - —=

B = *= RIRE. BRI B

=l
1l
= =

aE 0.0 = RRE. 2R+ B. 2R = ERE. 2[R 2

il
Mnmax= 0.85E8b(d - — ) = 0.85%24*179.6%600*(493-179.6/2 ) *10°= 886.35 KN.m

® Mnmax = 0.82* 886.35 = 726.8 KN.m >367.5=mu

Design as singly reinforcement

Design for positive moment :

) @ mER. [ 2 B

PR, B x
= = = [0.23 B,
@EE? ~ B0 x x
Bg BEE
m= = = DR, B
P.EEEY  B.EEx
2.0 .Ap = RIEL.ERx 2.2
p= —BB- BE- ——LA= ——BA- BB - —— " "F = . AEREEEE
AR.EIR

As = p.b.d = .0072001x600x493 = 2130 mm?.

Check for As min.

a.a
As,min :. . > .
<[l

As min =0. BB — @ER x = DEE. 2@

0.8
As,min = x = PIEEME B °mER ERRe

2 2
As min=986 MM“< As=2130 MM
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RIARIE AR« 2R PR« 2R (2
S= (220 _ ppE @ > 25M@.. EmE
7

Check for strain:

3 mx
pEER@y  B.EEx EEEx

= [IE. PR

ululla
= —— = QB ARMm

.o

C=

- - [n.
= A P——-~0= A P——————0= B.02 > 0.0050
el B

20y = 268.5EN.m

AR, Ex

= = = [.PRR PR
¢ER? @.Ex BEEx BEET 2. el BiE.

n

= = [e.
2.2Ex

2.8 af 2.2
7 = - -—
alNala]

p= —— B = [ 2EEER

As = p.b.d = 0.00512 x600x493= 1514.77 mm?.
CheCk fOI’ Ag’min.

smin =[2.

e.a
By.0 > —05.0

Asmin =0 — MEAE x = DEE. 2@

0.8
As,min = x = PIEEME B °mER ERRe

As min=986mm?<A; = 1514.7 mm?

Check spacing :

RIARIE AR« 2R P« 2RE (2%
S= (220 _ pp.pm B > 250.. .. e
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Check for strain:

A
= — = ' = [IE. PRI

x PR x IR

Rl el

c= = —— = [IE. P
.o
- aRR - AR, [
Py = 0. AR B——~0= Bl.BRR B——=———-oU 0= [B.2AA > 0.0050
@, 2l

Design for Negative moment :

1) My = -438.4 KN.m

Elx
n= ~ = — = [2, AR e
I Jaluls BLEx BEEx

Bl aluli
m= = = [BL.
P.ERRY BB

0.8 .0 Bx BE.0Ex 0.28
= — Q- A0 - ———0 =. QREEREE
21[2][2

p= —BE- BE-
AR.EIR

As = p.b.d = .008738x600%x493= 2548.7 mm?.
CheCk fOI’ Ag’min.

@.2
Ag’min :. . > .
bl

VBB
Asmin =0 — MR x = [2Be.

0.8
As,min = x = PIEEME B °mER ERRe

As min= 986 mm’< A = 2548.7 mm®

Check spacing :

RRIRE 2R+« IR R+ AR (2x
S= ( ) = PR, PR B > 25C6.. [ e
7]
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ARRE. R
Pl.ARAx RIRIRIx

= [e.

ulullal
c= —= —— = [QBE. [m

.o

- pRIR - PIER. &
Py = B.ARE B——~0= Bl.ARR B————=———=0= [. AR > 0.005 [ P
ERIE. &

v" Shear Design for (Beam 36):

1. V,=332.7KN

Ve == DEEE, @ = B @ VO« 0 « BEE « = DER. BEED
® V= 0.75%241.52 =181.14 KN
Bly= Vi ® - V= 202.08

g = B By 0 = & MR « MEE « BE28 = @me. 0 6 e
Be m
—
Apg @ = B— B AR, @ = — « VAR « B2 « AR « BA%? = [E. AR E control
o :

—_—
= 0} B BT, [ = — /B + DB + B + = PR B
: 7 B

m < g <

98.6 <202.08 <483.1

case#4

shear reinforcement are required .
Use 4 leg @ 10 .

Av =314.2 mm?.

V=V, -V, =222 _ 94152 = 202.08 KN

2.2

D[ﬁ] EIRIE. B * *
2 —_—

= = DEE.DEM [ [ PEE FEe
PER. B
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Use 4 leg @ 10 @25mm .

.66 cm*

4.7 Design of Stair:

S+

Figure4.6: Stair Plan.
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— concrete B300 Fc' = 24 N/mm?
— Reinforcement Steel Fy = 420 N/mm?
v" Design of Flight :-
v Determination of Thickness:-
hmin = L/20
hmin = 4.53/20 =23cm
Take h =25cm

The Stair Slope by 8 = tan™(15/ 30) = 26.56°

v" Load Calculation:-

Dead Load For Flight For 1m Strip:-
Tablel-5:Dead Load Calculation of Flight.

27%0.03*1*(0.35+0.15/0.3 ) = 1.35 KN/m

22%0.02*%1*(0.3+0.15/0.3 ) = 0.66 KN/m

25%1%(0.3+0.15/2 )/0.3 = 1.875 KN/m

25%0.25%1 / COS 26.56 = 6.99 KN/m

22*%0.03*1 / COS 26.56° = 0.738 KN/m
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Live Load For Landing For 1m Strip =4*1 =4 KN/m
Factored Load For Flight :-

Wy = 1.2 x13+ 1.6%4 =23.6KN/m

Fig 4.7: Stair Section.

1- Design of Shear for Flight :- (Vu=33 KN)

Assume bar diameter g 14 for main reinforcement

d:h'COVGF—z 250 - 20_

= 2230

Vu =33KN
\VA : m = m + 1000 * 273 = 222.9KN/0
® V,-0.75* 222.9 = 167.2KN /m

Vu 33 <® V¢ -0167.2KN /m

The thickness is enough .
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2- Design of Bending Moment for Flight :- (Mu=80.25KN.m)
712, 2l 21, 2l
Mu= BE. 2B+ 0.8+ B.B0- ——— = Op.Oma. [
: . 2l

= = = 1.28[
"™ omEE? .o DEEEx

K
T DoEEl  mookoE 20.59
p= —Bl- B1- —2@= ——@l- B1- —— 7= 0.00314
PIR.EeR

Asreq = p.b.d = 0.00314 x1000x273 = 702. 39mm’

As min= 0.0018*1000*300 = 540 mm?

ASreq>As min=540 mm’

ASe,=702.39 mm’

Check for Spacing :-

1) S=3h=3%250=750 mm

2) S =2380%(280/(2/3 * 420)) — 2.5%20 = 330 < S = 300%(280/(2/3 * 420)) =
250mm

3) S=450 mm

S=250 mm ......... is control
Use 614 (@ 200 mm

3- Lateral or Secondary Reinforcement For Flight :-
Asreq= Asmin =0.0018*1000*300= 540mm’

Use 612@ 200 mm LA, ovided= 565.5 mm*>A, requirea=540 mm’... Ok
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v Design of Landing :

v" Load Calculation:-

Dead Load For Landing For 1m Strip:-
Live Load For Landing For 1m Strip = 4*1 = 4KN/m

Factored Load For Landing :-

Wy = 1.2 x9.26+ 1.6x4=19.3KN/m

v' System of Landing :-

R= '*' + DE.0E+ 0.0 = DR DA

1- Design of Shear:- (Vu=46.2 KN)

Assume bar diameter g 14 for main reinforcement

d:h-cover——— 250 - 20——= 2230

Ve = - BEEE, @ = B B V24 + 1000 * 273 = 222.9KN

O*V.-0.75*222.9= 1167.2 KN> Vu =46.2 KN...... Thickness of slab is
enough

2- Design of Bending Moment :- (Mu=46.35KN.m)

Assume bar diameter g 14 for main reinforcement

d =h- cover—— 250 - 20——= 2730 [
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1L EIX X EEET=

Py

2= 0.0025317

m= : 20.59
. .0ExEE
p= _.1_ .1_ll l._ 1_1_l><llll><lllll
@E.ER

Asreq = p.b.d = 0.0025317x1000x223 = 564.569 mm’

As min =0.0018*1000%273 = 540mm?
Asreq = 564.56......... is control

Check for Spacing:-

4) S=3h=3%250 =750mm

5) S =380%(280/(2/3 * 420)) — 2.5%20 = 330 < S = 300%(280/(2/3 * 420)) =

200mm
6) S=450 mm

S=200 mm ......... is control
Use 914 (@ 200 mm
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Fig 4.7 Stair Reinforcement.

4.8 Design of Column

v Material :-

— concrete B300 Fc' = 24 N/mm?

= Reinforcement Steel ~ Fy = 420 N/mm?

v" Load Calculation:-

Service Load:-

Dead Load =1400 KN
Live Load =420 KN
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Pu=1.2 x1400+ 1.6x420 =2352 KN

v" Dimensions of Column:-

Assume pg = 0.01
#*Pn=0.65x0.8x Ag{0.85 fc (1- pg) + pg * Fy}
2352 *1000 = 0.65 x 0.8 x Ag{0.85*24 (1-0.01) + 0.01* 420}
Ag=185402.4 mm?2
Assume Rectangular Section
Try h =600mm
b =300mm

Selecting Longitudinal Bars:
2352*1000 = 0.65 x 0.8 x Ag {0.85 * 24 (240000 — Ast) + Ast * 420}

Ast=1854mm?2
Usel4¢$14 ,Ast,prov=2155mm2>Ast=1854mm?2
g =Ast/Ag= 0.0103

14914

N

27

Fig 4.9:Column section and reinforcement.

v" Design of the tie reinforcement :

S <16 db (longitudinal bar diameter)
S< 48dt (tie bar diameter).
S < Least dimension.

spacing <16xd,=16x1.4= 22.4 cm control
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spacing < least.dim=30 cm

Usep10@20 cm

4.9 Design of Basement Wall:

Fc' =24 Mpa Fy =420 Mpa
@ = 30°M = 18.00KN/m"”

LL =5 KN/m?

Ko=1-sin®
mm® 1 - sin30

@ 0.50

4.9.1 Load on basement wall:

For 1m length of wall:

* Weight of backfill:

ql=Ko*y=xh

=0.50*18.0*2.65 =23.85 KN/m

Q1 (Factored) = 1.6 *23.85=38.16 KN/m
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LL=5 KN/m?

q2 = Ko * LL
=0.50 * 5 =2.50 KN/m

Q2 (Factored) = 1.6 ¥*2.50=4.0 KN/m

4.9.2 Design of the shear force:

Assume h =250 mm,

d= 200- 20- 14 = 2168hm

Vmax =46.4 KN

**mn: 132.27 KN

REE =
Vu<glc

No shear Reinforcement is required.
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Mu max =52.15KN.m

oo Mu_ 5215
"=097 09 -m
R _ Mn=10"  58+10" _ 1 oum
M= Th%d® 10002160  CrPA
By a0
M= 085+fc 085+24
1 2*Rn*m
p= —+B1-BA1- —— "p
m Fy

2+ 1.24 x 20.58
*@A1- B1- @

= 20.58 420

@ 0.003048

Asreq = p*b=*d= 0.003048 = 1000 * 216 = [ 2@

AsminPE 0.0012 *b *h = 0.0012 * 1000 = 250 = 3@m?/m

AsminlPk PIPPRIEI

Select PAAREA /m
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Asreq = As min = 3@m®/m

ROEREER /B

4.9.4 Design of the horizontal reinforcement:

AsminBE= 0.0012 *b *h = 0.0012 = 100 * 25 = 3cm®/m

SelectpBR@REEA /B, in two layer.

BW
~— P
AWEN
71020
] S8 g @IS
S =
5 Gl

ELRERS

w501 fom(TY cuam

| [ =

A W L L

1P #12@816nm

L] 0%

. P
Section A-A
Scale 1:25

Fig 4.10:basement section and reinforcement.
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