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Structural Design for Kids Library
"KIDS LIBRARY"

Praject Team

Hadeel Tzzat Qapaja. Bashaer sowd Ebado

Palestine Polytechnic University-2010

Supervisonr

eng. Sufian altourk

The main idea of this project is to prepare all structural design and

exccutive details for a commercial building in Hebron city.

This building consists of three-storey. which contains several sections

such as the reading hole & multi-purpose hall and playing hole.

This building is a reinforced concrete structure, and it was designed

according Lo the ACI-code-2002.

The project contains the structural analysis for vertical and horizontal
loads and the structural design and details [or each member n the

project.

W use pr our project saime programs such uy Auiocad2007, safel 2, And office 2007
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List of Abbreviations

e As—area of non-presiressed tension reinforcement.

s Av—aren of shear reinforeement withina distance (5).

o At=area of one leg ¢f a closed stirrup resisting tension within a (8).
e b —width of compression face ol member.

o P — wish widtl, or diamerzr of eircular section,

« DL =dead loads

»  LL —live lcads.

o o =distance from extreme compression ber le centroid of tension

reimnforcement.
s Fe— modalus of alasticity of conerete.
s Fy = specilied yield strength of nun-prestressed reinforcement.
e k= overall thickness of member.
e | = momeniof inertia of section rusisting externally applicd factored loads.

o [n= lenzth ol clear span in long direction of two- way construgtion.
measured fuee-to-face of supports inslabs without beams and face 1o luce of

beam ur other supnarts in cther cases.
o M= bending moment
e Mu = factored moment at section.
e  Mn = noaminal moment.
v 5= Spacing of shewr in direction purallel to longitudinal reinforcament.
o Vo= nominal shear strength provided by concrete.
o Vi =nominal shear stress.

v Vs— nominal sheer streneth provided by shieur reinforcement

wii




e V= factored shear lorce at soetian.
¢ W =width ol beam orrib,
+ = streneth reduction factor,

» o= ralio between area of concrete 1o arca of steel |
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Chapter Four

Structural Analysis and Design

4 — 1 Imtroduction.
4 — 2 Factored Loads.

4 -3 Determination of thickness.

4 — 4 Design of tow way.

4 —5 Design of Topping.
4-6 Design of rip 8

4-7 Design of beam and rips
4-8 Design of deep beam.
4-9 Design of column.

4-10 Design of stair wall
4-11 Design of bunching.
4-12 Design of stair.

4-13 Design of shear wall.

4-14 Design of isolated footing.

4-15 Design of mat foundation.
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4.1 Introduction

Conerete is @ conslruction material composed of cement) commonly Portland cement (as well as
other cementitious materials such as fly ash and slag cement, apgrepate) generally a coarse dgyregare
such as gravel, limestone, or pranite, plus a line apgregate such as sund(, water. and chemical
admixtures The word conerete comes from the Latin word “coneretus™. which means "hardened "or
hard "

Concrete solidifics and hardens after mixing with water and placement due to a chemical process
known as hydrarion The water reacts with the eament, which honds the other components together,
eventually creating a stone-like material Conerete is used to make pavements, architectural stroctures,
foundations, motorways/roads. bridges/overpasses, parking structures, brick/block walls and footings for

gates.

In This Project, there are three types of slabs ‘solid slabs, ong-wav ribbed and two-wav ribbed slahs |
They would be analyzed and designed by using finite element method of design, with aid of a compirter

a]




Program valled "ATIR -Software “to find the internal forces, deflections und mements for ribbed slabs,
and then hand calculation would be made to find the required steel for same members.

The design strength provided by a member, its connections to other members, and 115 cross-secions
in terms of flexure, and load, shear, and torsion is taken as the nominal strength calculated 1n accordance
with the requirements and assumptions of ACT-code.

| 2 Factored |, oads
The factored loads on which the structural analysis and design is based for our project members, is
determined as follows:

qu =1.2DL +1.6L ACEH 318 42 ©92.1)

4 3 Determination of Thickness:

4.3.1 Determination of Thivkness for One Way Rib Slab-:
The structure may be exposed o different loads such as dead and live loads The value of the Joad
depends on the structure type and the intended use.
(1.5 9)The overall depth must satisfy ACI Table
(1 4)in basement (loor. as shown in fig (R8)Faor b

1 z 3
gy A 1 A T
08 53 0.3 5.86 05,
= 57 T .26 |
| = 1
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Fig( .4-1) Rib (8 )in the seconed floor

Spans from left to right for one way slah:

L 87

r— A ——— .E'Im

185 135 54902 318ACT
L 030 sigm

185 183

For Rib(8) in the Second floar 35 em contrel.

4.3.2 Determination of Thickness for Twe Way Rib Slab:-

1
3
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F

_037*0.08*0.04 - 0.15*035*0.175

=0.126m

0.37*0.08+0.15%0.35

0.52x(0.126)  (0.37)x(0.046)

0,15 (0. 224)

i ] = 3 g
[, =T8x107m' (b
1_,.‘=fo|3=195x1{]'4m4

2 ﬂljl

[y :l.{;}-ﬁ . $1.2%4(035) =4.3*107

12 12

-

02<@<2=>02<022<2

According to ACT-code:

24



_ In{0.8+ £1/1500)

h, = ) ACIE-318-02 ( Eg: 9-1) Fig. (4-2) two way rib slab
T 36+58(a-02)

O b i (R
" 36+5%10.22-02)

W selc from one & two way sib S, The Thickness R Siab —

4.3.3 Two-way ribbed slab.

For the tow-way ribbed slabs. the woial dead load (o be used in the analysis and design is calculated

as fellows:

R ) 2=
~Rits i L |

Shed Bard

Greal Bar's

Jishow Bledk | Z7om )

5]




Caleulation of the total dead load for tow way ribbed slab is shown in the followmg table.

Table ( 4 -2) Calculation of the total dead load for two way rib slab.

f;u. | FParts of Rib | Calculation
1 Rih 0.15*.27%(0,52+0.4y*24. 5 =0.91 KN/unit
2 Top Slab 0.08*0.52*0.52%24. 5 = (L83 KN/unit
|
3 ’ Plaster 0.03*0.52*0,52*22 = (L178 KN/unit
|
4 Block L27%0.4%D.4*10) = (L432 KN/unit
5 Sand Fin I L1220, 52%0.52*16,4 = (1..532 KN/unit
h Tile & Mortar | 0.05%0, 52*0.52%24 = DLI24KN/unit
| 2.91 KN/unit
= |

16



o (0.52%0.52) unils

Nominal Total Dead load:

DL, ot =73+ 0.53 1 0.178 4 0.432 + (1532 +0.324 = 2 91 KN/unit
Dead load . = 29140 52%0.52) = 10.081 KN/ m",
Live load = 3 KN/m®

Factored dead Load = 1.2* 10.081 = 12.097 KN/m".

Factorad live l.oad =16%*35= 8§ KN/m".

Wu = 12087 + §

= 20097 KN/m*
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4.4 Design Of Two Way Ripped:

4-4-1 Determination of loads :
Dead load = 10.06KNm2
Tive load = 5 KN/m2

qu—(1.2%10.06)(1.6%5) = 20.072 KN/m2

4-4-2 Check of shear ;

From lable 12.6
Case &
wa=105

wb—0.5

] ;

o 2
o o 5

1 5 I

| . v

| 8 2 ([

EEEE R ENEE =R REE NS

O 1 O O o
~OOOoononooaopODAINCE OO0
= 1 o o oOOCCOO00
EDuDEE%Pr% Donoooooar
_LUJJE EDDDE%DDEDQQ
2 DDDDDFHDDED o O O O
=ODO00CoooCaont0000000000
hEDDDDEBHDDD 00000000000
0
NJHDDDD%EDDU 8 [ O B W
5 O 6 [ e i [
0 | L | O
100CEOOCO00D000NN0n 0000
1 1 e 6
DEO0O00000000000000000C
0
750 o \C1CICICEIEI0
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{12072+ B )+13+12=0.52=0.E
Z+15

(Vithe= —1392 KN

[17,072=8 j+13213=0,52=0.5
2013

= 33892 KN

(Vi -
Vomax= 3391 KN

ﬂ? -.Jff.

B Vo= —2 (bw)(d)

G?S""r_m 15)0.316)*10° = 20.025KN

1 1% 4 Ve=1.1%29025=3193 KN

Wu = Ve

=i

B Ysmin =075 (= % bw * d -0 75% ; 10,1240 316%10° = 9 48 KN,

L.-.I-

@ Vemin =945 KN

Vu=3397 KN

w-"f“'

dVesVuzdVe—- O* bw * d

29.03<33.92 =(29.03+9.48)

20.03-<33.92 < 38 51

So categories (4) satisfy:

Minimum slicar reinforcement reqmred, so,

¥ _;_l?* _ﬁ:* g
] B

S:

ﬂ?‘i*l 57%420%316
9 48%10°

=16.4% ¢cm

S§=d/2=31.62=158¢cm.

a5




S =60 cm.

Use S=10cm

Then we use © 10 @ 10 em
4-4-3 Design of reinforcement :
Wup=1 2%10.06 — 12.072 KN/m®
Wiy =16*5 =8 EN/m’*

4-4-3-1 Positive moment :

Cay=0027
Chya=0.027
Ca = 0.032

Eh]_‘[_= tn.ﬂﬂ!

Ma.={ 0.027¥12.072* 1324003278413 * 52 =51 14 KN.m
Mbs = ( 0.027#12.072%13%+0.032*8% 1+ 352 =51 4 KNm
4-4-3-2 Negative moment :

la 13
b 1%

Ca=0.05

Ch= 003

Ma. = 0.05%(12.072+8)137 #0.52 = 882 KN.m

Mb. =0.05#(12.07218)13% *0.52 =882 KN.m




Design of positive moment in X &Y direction:

Mu=51.145Nm
-U’u 5114

b= —— = =R 3K NN
0o 09
* A
Rn= M: L0YVpa
S520%(31a)
1 A4
i = s — = 2 =206
085% fo (OB5%24
Dmin || 2E206%1.09 =
—'—I— 1- (1= e — =R
= 'l & 206 420

As, = p*b*d=2,67°107*52431.6 = 4,3%cm’

Check *"'I-Sur.n

34
‘"4—{15};11 6y=138cm*
0)

o
A, =N sy
S 4J}_ 4[4-_

Not less than

A = ey L4 ovag 6) =1 580m?
120

J‘I

4 =1.58 ¢m * ... ..controls

A 2 $.39em® > As =1.58em’

veleet A, . =439 cm ;
Use2d 18
Required number of bars = 4'%2 =2
234

Select 2418, A provided =2%2.54 =35 08em® > 435

41
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Check for strain
Tension — cOmMpression
As"fH=085%7 *b*a

SD8*420=0.85*24%520%a
a=20.11mm
20
A ——
5 085
, . 316-23.66
‘T 23.668

g = 0037 >0.005

= 23.66mm

X0.003=0037

Ok

Design of Negative moment in X &Y direction:

Afe=R88 2KN m

A
w2582 oeenm
gy 09
= -
L
150*(316)
: fy 420
M= — = =
085" fo  085*24
. 2mRn 2¥306%6.5
p g TR0 g [ATIEER,
m b w6 420
Ay = p¥th*d=0019*15*31.6="9cm’
Check Aspin
’._}l" -\..I'I_EI s 5
A =X tp¥d = (15%31.6)=138cm"
me Ay 4(420 )
A = 130p2a- i(lﬂ(ﬂ_ﬁj =1 58cem”
gy 420

42



A =1.5% ¢m ° ...... . controls

4 amin

A

2 o cod
Ay g = Som” > Az, =1.58em

select A =Ogm * =

& ey

Salect 2¢20 & 2016 A, provided =10 30em’ > 9. OK

. ]
i ;
X

Check for strain

Tension — comprassion
As*fy—ORS* [ *h*a

1030.12*420 =0 R3*24*150*

& =129 dmm
Lo 13T
g 083
g = 316-16633 v 02— 00027
. 166,34

£, =0.0027> 0005

UK

Top reinforcement :
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According to shrinkage & lemperature -

Use @ 10@ 25 cm with As=3.14 cm’ A, seiakep= 2.7 ¢’ ...

45 ,;‘-lﬂfhil'_'..'i i -]—l.:'i'l[!';i'ht._’.

4.5.1 Design of Topping for One-YWay Ribbed Slab:

Dead load —total d=ad load — dead load of one nib

(4 — 1) Table Calculation of the total dead load for the wpping

No | Parts of Rib Caleulation
1 | concreat 5.24*08.0 = 96,1 KN/m
_; Sand Fill 0.12716.4 =1.968 KN/m
3 Tile 0,03424 =0.72 KN/m
i 4 ] Maortar 0.02*24=0.48 KN/m
1285 | KN/m

DI—=5.128 KN/m

Wu— (12 *5.128) | (1.6 *2)
-  935KMN/m’

2 For a one meter sirip Wu =935 KN/m

Assume slab fixed at supported points (ribs):

Wu *1°
hu = 12
%[ 4°
M _&l ,_ﬁi =125 KN.m
f'=08*30=24

=042 e (MPa) ACESIS 02 (22-5.4)
fir = 042528 (MPa) = 2.06 41

= 20641071 x10° = 2060 KN fm*
Mn = fr*s

di



§= 'T";iFJ——' i ”ﬁ“'ﬂg‘)f | 0&=107" m’
Mo =2040 % 1061077 =2.194 ENuan
SMn =055 *2 184 —1.207 KN.am

B Mn =1 207 KN =My =0 125 KNm

Therefore, shrinkaze and temperature reinforcement must be Mo structural reinforcement 1s needed
provided

For the shrmkage and temperamre remivreement:

p=110018 ACI3 802 (7.12.2}

As =p*b *h —0.0018 *100 *8 =1 44om’/lm

[Use 1@ 8 /25 em . with As, e ~ 1.5 cm™/Imboth directions.

! :- !..'-'iﬂ.I lll_ iiiL;'..:Ii“: 8y 0

# First: One -way ribbed slab

For the one~way ribbad slabs, the total dead load to be used in the analvsis and design is ealenlated

as follows:

45



Ciree ey 110 whab Shrinkage & Temperatuer Bars —

- = .
-,
. : ] T — .
¥ ‘”"'\—-..___ 4

selloy Block (27 em ) —Cine way rib slab fig(2-4) .

Calenlation of the total dead load for one way rih slab is shown in the following table:

(4 - 1) Table Calculation of the total dead load for vne way rib slab

No | Parts of Rib Caleulation

1 Rib 0.1270.27*24.5 =0.7938 KN/m
| 2 ‘I'op Slab 524582 0%08.0 = 0192.1 KN/m

3 Plaster 0.03%0,52%22 =0.3432 KN/m

-+ Bloack 0.27+0.4*10 =108 KN/m

5 Sand il 0,12*0 52716.4 =1.023 KN/m

6 Tile 0.03*0 5224 =0.374 KN/m

7 Mortar 0.5250,02%24=0.2496 KN/m

4e




’7 g4 KN/m j

Nominal Total Dead Load:

DI g =0.7938 +1.019 +03432 +1.08 +0.374 | 1.023+0.2496 —4 BKN/m of rib
Total dead load =4.8 /0,52 =9.23 KN/m*

LIVE LOAD=

Live load =2 *#0.52 =1.04 KN/m of nb

Factored dead Toad =1.2 ¥4 8 =576 KN/m

Factored live Load =16 *1.04 —] 664 KN/m

4 6 Design of Rib (8)

L a3
L] .
|

L

asconed floor

47



Rib and beam lecation(3-4).Fig

Swviatem !
1 2 3
L— A o A ol
0.5 53 0.3 5.85 0.5
ZT 5.7 = .26 !

Fig( .4 - 4 ) Span Length of rib (20)

Section bw= 12em h =35cm . d=316cm, TT=8cm

Materiales  concreat fe=14 rainforement :f,—420

By using ATIR program we get the envelope momant and shear diagram as the follows-

-40.3
355 -38.2
}.-'" "H._

.-".-'I x“"‘-
208478 N

—
= = (T a— 2
.‘;,m‘_‘ﬂ f’_,,,.f” | ————— o S ) B
221 oF =
23.5
2.28 342 3.76 , 25
] T L |
Fig( 4 —5) Moment diagram for nib (8}-(KN m}
126
IE"', == 228
e 17.5__——
{iy ---""F,’ k. 1 —_— = [
T o T1r == peca L
— 144 e
19 et
—="30.1
34.5

Fig( 4 —6) Shear diagram for rib (20 )-(KN)
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4.6.1 Desigm of Positive Moment for( Rib 8)
This design for 6.26 m span

Effeclive Flange wulth (&:) ACT-3IR02 AR.10.2)
b, For T -section is the smallest uf the following:

B, 1. /4—626 (4=092 m —156.5um

B, =12+16t =12 +16 )8 =14l

b, =bwiLe/2 =12+042+0.4:2 . =52 ¢m

Control. e D20m

» Use M, max positive for span =28.3 kMN.m
-"""irr:qu-::d =28.5/.5 =31.67 kN.m

» Diatermine whether the ribwill act as rectangular or T - sechion
For a =t ~8cm

C =0.85 fot A, =083 (24)(80) (520/1000) =848.0 KN

d =h—cover -d/2 =350 =20 -8-6 =316 mm

My =T or Cd- 0.5 2= (8486 )316 — (0.3 8010061 =243 KN.m
M s =243 KNm =My requieg =2 1.0 KNum

Design as a rectangular with b, =52 em

=
A S min=ﬂ'"h' (bw ) dYACT-318 (16.3.4)

As min=————(120%316) =1 105cm™
4(420)

. 1 .
Ad min —'—;EJ () )

Ll

A ¥ min= ﬁf_u‘mf 316) =1 26cm’
120

A5 mMin =126 em’ 2 1,105 e’
A s min =1.26 cm :

1 D
B a0 ani
085/ 0.85024)

Mn 3167 *(10)°

St e L= 0.6099
pd® (520 K316 )

2

N, et LTy e
g ‘t Balasiing Petylechale Univmiaity
e g (PFU}

iH:‘E'f___ the Ligrary ;d_u. —
A e NS HOD, ot 4

.




:
] =
20.6 |

|
=4} fl==
i m o\ '\II 7

A w =0.0015752) (31 6 = (2465 cm®> A 5 min
A, g =246 cm”
#of bars —As/ Mg —2.46/1.54 =1 6

| 2 mRn “I 1

"ﬂl

[_2*20.6° 0.6099

420

*Note Ape=1.54 ¢

Select bottom bars 2014

l't

»

= (.0015

'UECII'Il.?': .'I_Jj_:\'::’l:-.'l Total As

‘Check Strain *

Compression — len=iom

A= i =085= [ 2bxa

FUE 002420 =0 RE =2 =520 =0
a=4.47cm

i i 5'4—’_= 5.26mm
(685 085
5 = 26=536_ 4 o0 0977
' 326

£, = 0,177 >0,005
ok /.

4.6.2 Design of Negative Moment for (Rib B):

I'he maximum negative mement from spans with support 18

Mu = 3kN m
Mo =03/09 =44 78 kN.m

Desien of T-section for negative moment as rectanghlar sechon with

{b'ﬁ':b ]
i Q.!F ¥ N - s
AL min-— -T{ﬁwmmcmm fIU.,‘F.H_
4 fr)

——

= :
VI o316y =1.105em®
404200

A0 o =

A5 mmm —%[ﬁw]{d'i

50



As tmul—~:Ii!kl3i]][f'-]t‘-}=].2:‘.u-mE
420

Ay min=126em" 2 1105em

A s min =126¢cm
m =206
A 44 78 *(10)°

Rt= —= _ L D473
hd = (120 )} 316 )°
A I 3¥%.6%3
e i PRl '—[1- (| 2206731 | _ 6 0099 A5 —0.0099)12(
m\ Fat 2061 \ 420

1BL6— (37573 mm > A S min

Ayreq =3.757 cm®

A of bars =A,/ As e — 3.757/2.0096 =1 8 *Note Agys=2.000 em’
[Selectbar 2 @ 16 L 5

Total AS prwse =1.018 em®

*Check strain:

‘lension =Compression

A = =083 [ =bxu
4.018x100x4820=085x24x520xa

g=1589mm
g
X =i 139 =18 Tmim
0DRs (RS
¢, = %{E 0 003 =0.047
A

¢ = 0047 > 0.005
Ok..

4.6.3 Design of Positive Moment for (Rib 8):

This design for 5.3 m span

Effective Flange width (&, ) ACI-31802 (816.2)
by For T -section is as the following:

52cm

» Use M, max positive for span —22.1 kN.m

51



['dm;m;.]— 22108 =24 56 kMN.m

w Determine whether the rib will act s rectangular or T — section:
Tor a =1 =8cem

C —0.83 fet b, =085 (24) (80) (520/1000 }=848 6 KN

d =h —cover -d2 =350 20 - 86 =316 mm
M,=TorC)-05a—(848.6)316— 0.5 (B0/1000)) =2834 KN.m
M., wainniie —283.4 KN.m >M, japid =24.56 ENm

Diesipn as a rectangular with A, =52 ¢m

[ e
A 'ﬂ {Iﬁwjlfffl.-'ii:‘f‘jf (105 0
1)

¥4
4(420)

A min -

A s min- (120%316) =1.105¢cm”

A v omin =.1;j‘_[[rw“_l{d'_:
()

A s min= (120)316)=1.26cm’
120 -

-

Asmin=126ecmn’ = LI0Sem "

Ar min =126cmn

Fis 420

l=— = = = 2L}
0.85/c 0.8324)
Mn 24 56 %(10)°
R = == _ — =
bl (520 ¥ 316 )
e 5 @ e o |
5 =_1_[1_ lfl_ 2 mRn ]= L(,_ {_j_ 2420 6 %0 472 ]:ﬂ.ﬂ-ﬁ!'l
ml A 20 .6 \ 420
A steq=0.0011)52) (31.6 =(1 807 cm > A s min =1.26¢m "
# ol bars —Ay ! A =1.807/1,5 =1.204 *Note Agiz— 1.5 cm’

[ Select bottom hars 2412

07em® 3= (prevute) Tatal As




*Check strain:
I'ension —Compression
A % fir=085x% f.vbxa

3.07x100x420=0.85x 24 520 = a
a=12.15mm
_a 1215
T 085 085
. 316-14.29
T
g =0,126> 0005
Ok. . .,

X =14 2%mm

x(.002 =0.063

4 -6- 4Design shear for rib (8)
. At support No 2:

Factored shear forces al d=0.316 m from support

Vu=301KN
1 '

. Vu = —@ ¥e

2

Determune shear streneth provided by conerete @ Ve

O Ve D ¢ ‘.*-5 bw *d

=0.75 *%*{I.lz *316*10° =23 22 KN
1 i l ,,

=iy Vo = =2 33 2 =411 64

2 >

NV =30.1> %G}Vc =11.61............not control

. %mm; <Fu<dle

Vu=30.1>®Ve=23.22
s OVe < Vu < ®@Ve+OVs,,

53



Determine shear strength provided by steel © Vs

. I = |
Qs - (— )V *bw xd 2 d (=)*bw *d
16 3
DFs_, =4_1—]ﬁ 1 #24 %0 1240 316*10° 2075 {%}‘D. 12 #0316 * 10°

®Fs,  =11.61 2948

Lt o B+ @V, =23.22+11.61 = 34.83kN

Vu=30.1kN< ®Fc+ s, =34.83kN

Trem (3)............ minimuom reinforcement

Av=2%502x%= 100 mn’

Qs Avx fond

T DV

0752 (1004) = 420316
L6110

8 =42 =316/ =158 mm

&

=861 4mm

5= 600 mm

UseS =15 cm
At support No land2: Minimum shear reinforcement is required

| e Select 2 leg @ 8@ 15cm

4.7 Design of reinforcement beams

4-7.1 Design of beam (30)
section Jh =35cm , d=9.20cm. b = 5lcm

Matenales  concreaf: fo=24 rainforcment [,=420
Swslen:
B30 2 3
1 2 3
E a g A .
A ek A LeF
0.2 4.1 0.2 531 0.2 4.43
_— I f
43 5.53 ] 4,83

Fig (4-7) Span Length of beam M)

S



By using ATIR program we gel the envelope moement and shear diagram as the follows-:

38
£3158
-58.8 N—SB.E -1 --":q-ﬂ1.5
.z. “‘.__ f.-" '-. .
i i .
A 15430 ¢ 148" |
.-,.rf‘{- Nl T o I ] -_’,d' 1.51 -\"‘\.\_\\I -
L s . ."'.:;5 EE N‘w, - . :E"! — - 7 "
S 7 0ates - : ] :
4?.}" . ..-,-'H |—'—|1 - | ‘-'\,1_1 -_____; / | 1 -[”l —l \.‘1‘-- o __4_5
s e e = .
JE.8 494 431
LTT 27T 278 185
1.72 | .58 | ! .

Fig.{ 4 — 8)Beam moment valucs with self weight load JKN m(

q2.3
feq -B0.6 68
s S 44, 48.5
- ’_,." '__.--'
i o 3 __,-‘/ l
H = -2 1|'r ?__, t — H
Il o e
azg 404 f},f"l Fig(4 — 9)Beam shear valugs (KN]
707 662 amg 703

4.7.1 Design of Positive Moment (I3 30 -Field 1)

b =5 em.

h =33 cm

d =330-40-10-16'2 =28¢cm
Mu =368 KNm

O it i B
Ay mmn— ; }(bw_u_d}rll:_!-u IR {1051

. J24 Iyl 2
A5 min=—rT(SO0W290) = 4 22¢m
& vy K290)

[r.

A & min —TL '%{bw](c:’ 3

LA

Ay min =£{5[}G}{EU{II = 4 833cm”
420 '

A min=483cm’ 2 422em”

A s mun =3.833 am :

oL



Mn = (225.8 /0.9 =089 KN.m
m =206

_ Mn 40897 (10)°
T hd® (5009(920)°

- - 3
ol e e ‘-{1— 1220 0M00 | s ¢
m \ fv 206(

En

; 420
"
0.0024 )500) (290 = (34325 mm

ASpq=343cm <Ay min —4833em
As=. .. .. contral 4.833

“(heck strain:
Tension =Lompression
A, x fy=0.85x f.ixbxa

60288100420 =085x 24 x 50U
=24 Bmm

2
0.85 D83

2090292
=

0,003 = 026
¢ =0.026> 0.005

4,7.2 Design of Shear for Beam )B 09 -Field 1:(

V, = 66.1 KN (Max value of Vu in ficld 1}

I'F
O Vo =d 'L;L— Thow *d

—(29.0*5.0 *“'—:3 ¥75 0)
B V=88 79 KN

OV D % * bw *d) =(0.75 %*SG{]*ZHI{}.' 1000 ) —36.25KN.

BB




Ve=066 1 (kN )From Shear Fnvelope

O Ve 1d % Y bw *d =88.79 +0.75 *%*S{JI}*EQD =125.04 KN

D Vel = Vy

88.79 > 6 |

Item (2) satishy

Use min shear reainforement
© Vs —min th Vs =34 2% KN

oo Ox v fied

e

Oy
_ 075157y 420 20 i
36.25¥%1¢
S=di2 -290r2 =145 min
S = 600 mm
Use S =10um
| Thenuse 2 logs 610 @ 100m

Ve=404 KN (Min ~alue of Yu i field 1 )
|

i
i fe'

1 N o, ¥
= .5*88 %
= 444 KN

D Vouin = (D % "hw* d) - E'U.H% * 3004 200/ 1000) =38 25KN.
Viu= 40 4{ KN)From Shear Fnvelope
:1-111 Ves Vu=s @ Ve

444404

Category (2 jnot satisfy

We desipn 1t as Category (3)
D Vs =min O Vs =36 25 KN
§o D Avx firsed

Oy
ZD.?SH-[T.‘FT?Y-QZ]DHEQ{] =395 64mm
36.25=10
S =d2 =290/2 =145 mm

S =60 em




UseS =10cm

Then use 2 legs Jﬁm@wm

+.7.3 Design of Negative Moment 130 (support 2 :
b =50 em

h =35 em

d =290 c¢m

Mu =568 KN.m

[N
] "

e
A S min == (hw)(d)4C-318 (10.5 1)
)

N
4{420)

A ¢ min— (500)290) = 368 Tem®

A 5 min —%{bw){d}

B

. L4 ; a
- =i L . = e
A s min T (500(290) =4 22cm

As min =483 cm = 4220m °
A S min =4.833 em

Mne: = 568 /09 =63.11 KN
m=20.6

_Mn _63.11*Q0)
bd®  (S00)2907

b

f ol | : B
p=-Ll1~ fi- 2k ]; 38 1—\/1—1'3“"_:’"'" - 0.0037
m \ » ) 20.6 420

0.0037 (S00) (290 3= 5.3845 om °

A S g

58




* Check strain:

Tension —Compression

A% fir=083x ] xbxa

6.0288x 100x420=085x 24 =x 50U x a
a=24.82mm

a 24§

A= =29 205mim
085 083
= — "y ¥
£ s S0 222 gdnas oo
202

g =0.626> 3005
ey

4.7.4 Design of Positive Moment (B 30 -Field 2}

b =50 em,

h =35 cm

d =350-40-10-162 =2%m
Mu =394 KN.m

Jre -
A s min =YX (hw)e)ACI-318 (10.5 1)
4/

A S min=——(500)(290) = 4.22cm
4(420)
: 14
A s min =——(dwid)
)

A S min= ﬁ[:‘:ﬁm{zf-)ﬂ} = 4 833cm*
420 '

'

. 3 2
As min =483 2 422cm

A s min =1.833 ¢m
T‘n’h.l meq__ g!?"'i h-N].U.
r“’!"'tc-.] = ,.ﬂ'g'l 09 =43 78 KN m

m =206



4 2 f
Ma _ 43782100 _ o,

A= ——=— -
bd®  (500)(920)°
et -1 irl_lmﬁn HI_ ] I—-J’I—Z#ED ._E*l-.!}ll-\
PZwml N B 206 420

\S00Y (200 = (368.7 mm
A $ o= 3687 em <A § min =483 cm

As— ... control 4,833

= 0,0025 A §yeq= (00025

Select 3 ¢ 16 with Agyy = 6.03 enr®

*Check strain:
Tension —Compression

A % fy=U085¢f Wbwa

60288100420 =085x 24 x 500 = a

=24 Bmm
Y
. =:|'§-25=".'-1mm
ORS 0.BS
29(=292 G
E =—"L’II i % 0.003= 1026
' 2072

g, =0.026> 0005

4.7.5 Design of Shear for Beam (B 09 -Ficld 2)

V, — 69 8KMN (Max value of Vun field 2)

{ o
¢ Ve — D *% Thw *d

nE
- (0,75 *ﬁ #00.5%0.29)
ﬁ

D V= 8879 KN

D Virin = (D % * bw *d) = (0.75

| -

V, = 69.8 kNi{lrom Shear Envelope)

*500*290/ 1000) =36.25KN.




O Ve 1 * bw *d =RE79 ~0.735 *;—*5&?*29{1 =125.04 KN

3

O Vo2 =Vo
44 4= H0.H

Item (2)not sansly
D VesVus & Ve Hdb -i— * by *d

Design as item(3)

1Jse min shear reainforement
@ Ve=min @ Vs =3625 KN
_ Dxdex fixd

S -

@iy
TEx (157 )= 4202 3
5 Q752 (157} x4 _D"_!"U =395 G6dimm

36.25*10°

5 =d/2 =28072 =145 mm

5 <6l mm

Use § ~10em

|Thﬁ|1uaeiie¢;sﬁlu@ 1em

V.=682 KN (Min .valne of Vuin lield 2)

e
Vove =1 o ¥ spund
3 2 6
—  [)5*88R
—  444KN .

@ Vs = (D L * bw *d) = U}.?E% *500%250/ 1000) =36 25KN.
2 i3

Vu=108.2 kN (From Shear Envelope)

% O Vo< V=d Ve

14.4<68.2

Category (2 ot satisly

§ Vg 1M l % bw *d =8879 =075 * ;—:*5[30*39[3 =125.04 KN
3

O Ve=Vyu=d Ve -D % * by *d

We design 1t as Caregory (3)
 Vs=min & Vs -3625 KN



go Dxdve fyxd

Dy
_ 0.75%(157)» 420 % 290
- 362510

8 =d/2 -204/2 =145 mm
§ =60 cm
Lege S =10¢m

= 39564 mm

Then use 2 legs @ 10 i@ 10em

4.7.6 Design of Negative Moment (3 )at support (3)
b =50 cm
h=35cm
d =290 ¢m
Mu =61.5 KN.m
7

A S min ——f,fbw](rij ACT-38 (i 5.1)
4 )

1.&4
4(420)

'4 (i)

(1

A 5 min= (5007(290) =368.7cm”

As min=

As mm=E-[Si}ﬁ}tﬁ‘.]r}‘j:d.licm:
420

As min =483%em 2 42%m "

Ao mim =4 833 cm =
Mige, = 615 /0.9 =683 KM.m
m =200

_Mn _ 683+(10)° _,
T hd® (500)(290)

il

= 0.0039

L, lf1 TmRn L [_2%206*1.6 )
Y= — — _ s —
S # \ 20

A

A Sy = ( 0.0039) (500) 290 = 5.759 cm

Select 3 @ 16 with Agg — 6.0288 cm®

E2




*heck strain:

Tension —Compressian

A x fr=085% [ %bxa

G 02882 100x 420 = 0.85x 24 = 500x a
a = 24 Blmm

2 w2
vt 282 o ansmm
.85 (.85
290 —29.2
sf:-”g[ 22 0,003 =.026

203
g, =0026> 0.005

O

4.7.7Design of Pasitive Moment (B 30 -Field 3)

b =50 ¢m,

h =35 tm

d =350-40-10-16'2 =29cm
Mu =d3.1 ENm

&
VI M dyACI=318 (105 1)
)

Ay mm=

e DR o
A s min= ——(500)290) = 4.22cm*
4(420)

A ¢ min— ‘-]—'ff!—.{'hw‘}:'d }
()

AR min—-Lr?_ (S00W290) = 4.833cm”
420

A S min =4.833em 2 422em”
A s min =4 83%cm

Mt = A3 L EMNm

Mg = (@431 /0.9 =47 89 KNm
m =20.6



My 47.89*{10)°

Hp=t = o - —=113
hd®  (300)(920)°
; —_— ' | = A
f <] o kit 10 U il T o
O O N PP R _ = 0.0028 A= (
mi” yil 060V 420

0.0028 1(500) 290 = (405 23 mm

A $ieq=40523cm < As min =483 ¢m
A= control 4 "33

[smm 3 16 with Agg,, — 6.03 cm’

*Cherk strain:
Tension =Compression

-4. "':_;":i-’= D85 _fr'){,‘);,r_ i

6.0288 % 100x420=0.85x 24 =500 = 0

=24 8mm

X Sy E—E‘?.me
RS (1K5
290 -249

]

,
= %0.003=.026
262

g =0.026> 0005

) FRE

4,7.8 Design of Shear for Beam (B 09 -Field 3)

Vo = TO3KN (Max value of Vu in field 3)
17
@ Ve = *_"‘.; *hw *d

74
= 015 t——*035%029
6
@ V88,79 KN |
O Vi = (D % * bw *d) =|;u.?5%*5m*zqn: (1000 =36.25KN.

V,=703kN  From Shear Envelope
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i Vo= l; * hw*d =ER.79 +HD.75 *%'SUD*EOI‘} =125.04 KN
b Vigi2 =V
2879 =703

Hem (2 )satisfv

Use min shear reainforement
@ Vs=min d Vs =36.25 KN
e D Advx fped

D5
AT 295 6mm
36.25%10°
S —d/2 =290/2 —145 mm
S = 600 mm
Ise 8 =10 em
T'hen use 2 legs @ 10 @ 10cm

V=44 KN Min value of Vu in ficld 3

D * e by *d

o
m"‘;L—E 6

l
2
= 0.5%88 §=14 4 KN

D' Vo= (@ ; ® bw "‘d}=[U_?S%'SUD*I‘JGHHGW} =38.25KN.

V., — 682 kN Fraom Shear Envelope

; b Vo Vire © Ve

444 =44
Trem (2 mot satisfy

e Vi —d L bw *d =R .79 1075 *

- *300%290 =12504 KN
.

u_-.l._;

We design it as Catsgory (3)
O Vs =min & Vs =36.25 KN

g M= rx fu=d
Dy
0. 75 (1573 420 290
36.25=10°
S =d2 2902 =145 mun
5= 4l cm
Jge 8 =10 cm

= 303 fdmm

65



Then use 2 legs @ 10 @ 10cm

4.7.2 Pos.B1.

Material reinforcement concrete
Conerete B300 f_ = 8*=30 =241 Pa
Steel 420,

Section: selected

Geomeiry

Unils;meter,cm

beam 1 3 4 5
1 ) SN 4
=4 A = Al ot A . A ]
0.2 28 02 159 D.; 4.01 0.2 Z IIE
' 3. a7e 4.21 2.2 :
1 e

Loading:
ead lpad.

» Ling load from R1
e Saif weight of beam :
e Self waight of the wall;

(1. 5%0.33% 24=4 2K N'm

¢ Weight of block =150 &N/ m*

¢ Weight of stone=1.30kN/m"

¢ Weight of mortar —1.76 &N/

¢+ Weight of Plastenng

E Weight = SkN (m’

3
m

—044 kN’

5 #3718 5 kN/m Height of the wall =37 m

Live load,

= Lineload rom R

66




Loading

Dead lsad - Sarvice

Units; ki mater
=T ’l"_ l?&.uunﬂ _"|"“r-~-]---._____
ol -_'_71'!;1_- 387 4357 -y vy 4 } I 1 ;% ~ e
i ¥ i b ) 184 1 y ' 18 4% i A . ol 3 :
f L f it 0.1 23]
Live load - Service —
_——r'__z-s___ 1 | _I__l |mqm'5 ) Mot e
i o 5 i 3 /) { oo i L IV L =
T 3 T 36 nl,i__b 4.21 1 2.2 i)
Desipn:
seeatit output
4,7.3Pps.B2.
Material: reinforcement concrete |
Concrete B300 7. = 8*30=240MPq.
Steal 420,
Section: sclected
e 2
1
F dl
= —
|Il.!I L1 [ & |
i | i
L) T “ ] L}
’ |
36
-1 8
- 21

Loading:
Dead load:

&7




o Line load from R2
o Sell' weight of beam 0.5%0.35%24=4 JKN'\m
s Self weight of the wall:

¢ Weizht of block =1.50 &N/ m*

* Weight of stone =1.30kN/m’

+ Waeaght of maortar =1.76 £V ‘m’

+  Weight of Plastering =044 kN /m"

zﬂ'wgha =SkN {m?

5 *3.7 =185 kN/m Herght of the wall =37 m

Live load:

» Line load from B2

Loading
Daad load - Service - : WUnits: kN, meter .
‘ | I e
11.9
! ! . . I |
b [ L I -!_!I'I i Il |
4.29 T
Live load - Senvice
[ —a T |
| | |
| ‘ . |04 .u ‘ |
L 429 t

seearir output

4.7.4 Pos.B3.

&8




Material: renforcement concrete
Conerete B300 f. = 8*30=24MPa
Stesl 420,

Section selected

b2am 3
1
[ ﬁ |
ki amo oy
I 1 m 1 1]
| |
5L
]

lL.oading:
Dead load:

o Line load from R2
o Self weight of beam 0.5%0.35*24 4 K N'm
Live load:

a Line load tram B2

loading
Dead load - Service Uniis:kN, meter
5 NI e
e 55{ ghates 51.[52. .
_|_-_ | e il i l' K [T i- L
f :.'_E'z_i 508 023 191 128 gﬁhi 2.2 T
Live load - Service
_Ea.? e
e e ,pz-.-ar}, ;51',-»;51;-. SadAY T e Ty T
F 312 oas 1A | 188 v 22 | 5t Y 381
Design:



sceatir output

4.7.5 Pos.B4.

Muterial: remmforcement concreie
Concrete B200 7. = 8%30=24MFu
Steel 420.

Section selected

———————1
bosm 4 3 4 &
L | 2 | 4
E A s | A = L ™1 :|
Ay S5 A == A T
2l LE B3 ime 1.!! 481 L3 [ ] (&
| = LIRLL T ] 1 e | e : :
f 1 I i {
b
il
AR
Loading:
Dead load:

e Line load [rom R2&R3
e [.oad of rib 2 the tow way nhbed <lab
s Self weight of beam - 0.5%0.35%24=4.2KN'm
*  Selfweight of the wall:
¢  Weight of block=1.50kN{m"
e Weight of stone—1.30 kN /m
¢ Weight of mortar=1.76 4N /m’
¢  Weight of Plastering =044 kN7 pi
> Weight =SkN [m®
5 *¥3.7 =185 kKN/m Height of the wall =27 m
Live load:
s [.meload from R2&R2
= Load ol nb 2 the tow way nbbed slab

Loading

70




Dead load - Service

Units: kN meter

988 _-}--m —
e A 55.1 i ity | AL =
e s, WY PN S e e, TSP T . M I Jeerl | .
312 304 023131 | 186 Wz T ﬁ._ i (it =¥ i)
Live load - Sarvice
L AW RS~ S )
- lralark, ﬁ?.:JEH'_ PCLY U S TR
t EXE p2a 19y | 188 | 22 ) . 3.81
Design:
secatir output
4.7.6 Pos.B5.
Material reinforcement concrefe .
Conerete B300 7. =.8*30=24MPa.
Steel 420,
Section: selecled
berann & 3 4 3 ]
1 2 3 4 5
[ A = A & - 0 1 2 ]
A 3 AT 3! - b | i A
Lz 3T L3 269 03 a7 L3 529 a3 aM Ly
1 a2 L ™ 1 16T T 563 1 an r
= : : .l | S
n
AR

Loading:
Dead load:

Lime load om RI&RIERS
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o Seclf weight of beam 0.5*0.35*24=4 2KN'm
s Self weight ol the wall:
4 Weight of block =1 50 &N /m’
+ Weight of stone =130 kN/m’
+ Weight of martar =1.76 kN /m’
¢ Waeight of Plastering =044 kN / n*
ZFI*’E!;?;’H =35kN fm*
5 *3.7 185 kN/m Height of the wall =3.7 m
Live load:

o Line load from R2&RI&ERA

Loading
Dead load - Sarvice l.lnils:lrl'-«l.mn!er_
- I | =
i - : = 4 ‘ ?J.s ‘ 745 ‘ 748 | ey ‘
[ 14a_d g4l 4| i ‘ |
|30 0.0,  pog | SR TR VA e 3
§ RIT AT o, SRy 5.&] ¥ 5L
S A
Live load - Service
e ‘ 40.3 \ uJ_J 40.3 387
d AL T E qga £ b IR I O RS =
1 4.02 2.59 Tu.r 3.87 T 553 %5: 3.79 1T

Degion:

secatir output
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Material: reinforcement concrate .
]
Concrete B300 (- = 8% 3 =24MPa.

Steel 420

Section® sclecred

| 3

basrm L] &
4 2 3 4 5
A i . 1 N Il ' A :]
g3 @ o w awm W 0 a2 W W
i | a |'| Y I!I a83 |l| 583 |.| 47 |J|
&
A-A
Loading:
Dead load:
¢« Line load from R2&R3&k4
= Sell weight of beam . 0,570 35%24=4 2K N'm
e Self weight of the wall:
+ Weieht of black =1.50 kN /nr
+ Weight of stone =130 kV/m’
&  Weight of mortar =176 kN/m’
+  Weight of Plastering =044 kN m
Eﬂ’eag}n = SkN/m’
§ *317=|85kN/m Height of the wall =37 m
Live load:
o Line load from R2&RI&RS
Loading
Diead load - Service Unils:kh.meter
e —
! e ‘ 120 2k |22 L | 28 228 !.4.-5 |
. 184 184 f Lo s, | | 104 | |T L
f o T XL fas Eq?i; ‘|‘
ad .




Live load - Service

I 'Iél_,s l | i.!i.&;-, 143 | a14,,'1.5_-

Poboaga bl qad . v4e

i 4. O 453

5.3 f.a8 1.84 |

Design:
seeatir output

4.7.8 Pos.B7.

Material: reinforcement concrete .
Concrete B300 7. =8%30=24Mi"a.
Steel 420

Section; sclected

beam

I8 |
LTef } -

i
AR

Loading:
Dead load.

e Scif weight of beam -

¢ (Ume marer loading from the slab

= Self weight of the wall:
¢  Weight of block =150 kN/m*
¢  Weight of stone=130kN/m*

¢ Weight of mortar =1.70 &N/ m

T4

0.5%0.35*24-4 2K N
9 23*1m=923




¢ Waight of Plastering =0.44 &N | m*
Y Weight =SkN (o

§ *37-18.5 kN/m Hesght of the wall =3.7m

Live lnad:
s (One meter loading from the slab 3% |=5KN'\m
Loading
Dead load - Service Units:ki,meter
| 1JA | 15.4] ! [
W
i A ' T
Live load - Sarvice
| i i:gg [ | ! ? — - §‘,§§ & JT

Design:
seealit culpul
4.7.9 Pos.BY.

Material: remnlorcement concrete
Concrste B300 f. =.8%30=24MPa.
Steel 420.

Section: selected

=




Geomelry Umisimelerom

baam

-
_|— -
6.2T I

A | I——
0.2

Loading:
Dead lond:

= Sell weight of heam 0.5*0.35%24=4 2K Nun

o One meter loading from the slab 9 23*%Im=923

» Self weight of the wall:
+  Weight of block =1.50 &N/ m
+ Weight of stone—1.30 kN /"
+ Weight of mortar =1.76 kN /pr°
¢ Weight af Plastering =044 kN /or

Eﬁ"ﬁgﬁf =SkN/m*

5 #3 7=18.5 kN/m Height of the wall =3.7 m

Live lnad:
s Oz meter loading from the slab S*1=5KN'm
Loading

Dead load - Service Unite:kMN. mater

| |

Live load - Sefvice | ‘ | 184 ! L

= 3 = ¥ k| f '| ] e
A T T S

ERL i

* I I : I%“l_ ! :

= 1 X x x =ﬁ—

JE



Design:
szeafir putput

4.7.10 Pos.R9.
Material: reinforcement concrete

Conerele B30D /. = 8%30=24MPa.
Steal 420,

Section: sclected

(Fpomealry Tlnite meter om

beams 2 3 L
1 2 3
A e Al s A :]
E ‘J [ I el ""I
0.3 305 0.3 &1 03 41 0.3
. 415 ' 44 0 _' 4.4
35
a0,
AR
Leading:
Dead load:
o Line load from R1
o Self weight of heam 0.5%0 35%24—4 2KN'\m

s Self weight of the wall:
¢ Weight of block =150 kN/m"
¢ Weipht of stone—=1.304N/n"
¢ Weaight of mortar—1.76 kN/m"
¢  Weight of Plastering =044 kN /'m’
N Weight = SkN im'
5§ *#37=18.5 kN/m Heipht of the wall =37m

Live load.
e Line load from R




inn
vadi Dead load - Service

Units: kN, meter

_ === [ |s03 BO3 |

785 | TAS

-
;i k'
el

B e T

T 415 ¥

233

Desipn:
seeafir ourput

4.7.11 Pos.Bl0.

Malerial: reinforcement concrete

Concrele B300 _fl_-l = 8%30=24MPa .
Steel 420

Section: sclected

£

L1

- -

-] '

=
=

ik
A-A

Loading;
Dead load

s Self weight of beam !

0.5%0.35%24=4 2K N'm

= Load from RI from two way ribbed slab

s One meter loading from the slab

e Sclf weight of the wall:

9.23% lm=9 23
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¢ Weight of block =150 kN/m®

¢ Weight of stone=130kN/m"

¢ Weight of mortar=1.76 N/

¢ Weight of Plastering

Zﬁ’esgr’rr =SkN/m*

Live lpad:

£ *37=185kN/m

«  Ome meler loading from the slab

¢ Loud om Bl

=044 N/ m

Height of the wall =*7 m

5% =5KNn

Loading

Dead load - Sarvice

Unit=: kN meter

il = -_5;.2 i TEE|THE I E-L‘I o
B0 e TR l ¥ 612 | 3.5 5-'1-5i _"H}-.%______
———asAs} § ) ey TR P e, p—
3 e s W o -

Live load - Service

e A T ;-!.;3'“-; | J 5ﬂ 1 go4 J";‘ - § e s
f LR T 226 00 308 ¥ FRL)
Design:

seeatir oulpul

4.7.12 Pos.B11.

=

Material: reinforcement concrele .
Concrete B300 f- = §*30=24MPa

Stzel 4211

Section: selected

79




beam H 3 9 4
1 2 3 L)
A o A = i v R
a3 su (5 o 8 ws © 1w
'I’ i .' 428 l' [T 'I' 11 'I'
I I L] T 1
- 1
[ |
[y,
Loading
Dead load:
o Self weight of beam | 0.5%0.35%74=4 ZKN'm
« Load from fate plate
s Une meter loading from the slab 923%\1m=923
*  Sclf weight of the wall:
¢ Weight of block =150 &N /m’
¢  Weight of stone =130 kN /m’
*  Weight of mortar =176 &N /m’
¢ Weight of Plastenng =044 IN ' m”
> Weigh =5kN Im*
5 *37=185kNm Height of the wall =3.7 m
Live load:
o (ne meter loading {rom the slab I*]=SKN'm
» Load from flate plate
Loading
Dead load - Sarvice Units:kN,meter
] ] LT
525 52.5 515 S
1 (IS |

—— am— — m— " —— v S S (S S S .-lp.-t_'.__:g.
, ga [} Ei ¥ ﬁﬂ 1 +WLT

ED




Live Inad - Sarvice

Design:

segatir ourpit

4.7.13 Pos.B12.

Material reinforcement congrete
Concrete B300 /. = 8¥30=24MFa .
Steel 420,

Section® sclected

Geometry Unitsineterem

b12 £

Al 5

E A .= A

0.2

& |

551 0.2 537

5.7 582

50.

A-A

Dead load:

e Self weight of beam :
» Line load from flat plate

s Self weight of the wall:
+ Weight of block —1.50 &N/ m’

0.5%¥0.45%24-5 4K N'm

+  Weight of stone=1.30kN/m"
¢  Weighr of mortar =1 76 &N/ m
¢ Weight of Plastermg 044 kN /m”
zi'l-".:erghl = SEN /i
5 *3.7-18.5 kN/m Height of the wall =3.7m
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Live load:
Line Load lrom fat plate
Dead load - Service units: kN meter 1
: -— : adin
] ' o s - s _‘.‘.’ s W l W | ¥ W W | 1*5 . A ¥ iy 3 l =
Liva lesd - dnﬂ‘lﬂ ] i ] | | I
BT.E 1 B7.E | i |
" o ¥ 'l - . k' " L 3 k e i ¥ ¥ L j ¥
f LE2 540 3
lI' '!l 1 i 'l e | Ilrn' \I llu' l l a2 X Y 1" i 1 gl | l’ |Ir .I‘ 4 |I'
) 578 T =" 862 _1‘
Flesign:
seeatir ontput
4.7.14 Pos.B13.
Materinl: remforcement conerete
Concrete B300 £, = 8%30=24MPa
Steel 420,
Section: selected
Geometry Uniisimeter.em
B13 2 3 4
£ 2 ] 3
r—y A | e A I1 A
05 208 05 437 0.2 17 0.2
I 3.48 ' 4.72 ] 19 1
50.
A-A
| .oading:
Dead load:
e Self weight of beam 0 5%0,45%24 -5 Ak N'm

« Line load from flar plare
= Sell weight of the wall:




+ Weight of block =1.50 &N/ m"
¢ Weight of slone =130 kN /m
¢ Weight of mortar =1.76 kN /i
+  Weight of Plastering =044 kN m®
S Werght =5kN im*
5 *3.7=18.5kN/m Height of the wall =3.7m

Live load:
Line Load from flat plate

Dead load - Sarvice Loading Units:kh, matar
T 3 4 8.6 . W ¥ v = i \ W i ; & : .‘I-—.'Ii_-l ¥ &
TB.ET 78.8 ! | ?#s
' S 1 O W W W | [ T S 1)
f LELD (i 24 T 591

Live load - Service

$ Poaab 4 1 T 1 1 o deagd 4 4 b ! dd ¥y
yr . i 4
Design:
See atir output

4.7.15 Pos.R2.

Material rcinforeement concrete |

Concrete B30O 1. = .8%30=24MPa.
Steel 420,

Section: selected

g3




st 2 : 4 5
[l 2 3 4
E & 5y, o A . ] :]
A Sk A = s 4
(1] - L6 &en 14 L1 51 14 LE
'I' (T e LY 't' 41 2, 420 =
I ] 1] I =
5.
L™ 3
13
i
Loading:
Dead load
» ling load Gom slabsee atir output
Live load :
* line load from slabses atir outpul
Loading
Daad load - Bervice Units:kN metar
‘ 4.80 ‘ ‘ -1#: ‘
| lode e b b LB
5.54 5.37 1

Live logd - Service

Dresign:
seeatir oulpul

2d



Material: remforcemant comerete

Concrere B300 (. = 8%¥30=24MPa

Steel 420.
Section: selected
riby - 3 - 3
sy A | kay A l—'—.'l
|.' 5 I .“ ) I.“ 1 i i “l
¥ I T 1 1
| | 1 LW :
il
%
12,
AR
Loading:
Dead load :
* line load from slab atir output
Live load ;
* line load [rom slabsee atir output
Loading
De_aﬂ:l load - Sarvica Units: kN, muatar
[ ] | | ]
4.80 | | | | as0 | ‘ ‘ |
T g [ JI_ L) ! i g . J ‘ . Al i ! . "
f 6.54 637

Live load - Service

Desion: | i | I
[ 2.40 2460

saedl] I { y . d p l g ] i g g %
6,54 .37

iS5




4,717 Pas.R4,

L e

Material: remmtorcement concrete

Steel 420.

Section: selected

Conerete B300 f7 = B*30=24MFa.

4
rib q
A
[ o
LE
LS ) [ 4] 1
L i L] .“ JI
t
s
P
11
a
Loading:
Dead load ¢
* line lead from slabsee atir outpul
Live load
* line load from slabsee anhr output
Loading
_dl d - Sarvi Units:kh meter
Dead load - vice — —_—
T 1 1 | S L ] I .
| | Al I ) |_
| || - [ | |
'1“_ et — == _'_&51 i |
Cag - nice
,_E”i' d-Se
e T
' l. { | | \ zLu ] | | [ _|1
| 1 y . | y!
‘ + b ¥ n-i T-

&b




Design:
seeatir gutput

4.7.18 Pos.B14.

Material: reinforcement conerete
Concrete B300 /- = B%30=24MPa.
Steel 420,

Section: selecied

Geometry  Unitssmetercom

4 5
baam ’ 1 . 3 . .
A o A 5 A i A :I
Au |y A1 el A LI A
0.2 8 0.2 4.59 II.? 4.01 II! 2. l'l_,..'!
| I| = | 372 I' 421 - 2.2
1
8D,
A-B
Loading:
Dead load;
s Line load fiom R1
o Self weight of beam 0.5%0 35%*24=4 2KN'm

« Self weight of the wall:
o Weight of block =150 kN/m’
+  Weight of stone =1.30 kN o
+  Weight of mortar =1 76 kN /m*
+ Weight of Plastering 044 kN it
N Wetght =5kN {m”

5 *17=185kNm Height of the wall =37 m

Live load:

o Line load from K1
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Loading

Dead load - Service

Units: kN, metar

_,__,!_____,_.l,__l

T 387 357

= -

|‘rhr.l.r’|a':l,z, N
i { i

*.h b EH{ ¥ T,‘

34
t4t

i

Desipn:
secatic output

4.7.19 Fos.B15.

Material: remtoreement concrele

Conerete B300 ﬂ =-8* 30 = XA Pa
Steal 420,

Section: selected

e 2y
[

i—‘—l.
i

FL 1 »

|5,

Y-

-

I
f
5
AR

Loading:
Dead load:

e Ling load from R6
« Self weight of beam
Live load:

s  Line load from R6

0.3%0 357 24=4 JK N

88




Loading

Units:kN matar

Dead loed - Service

| | ‘
|
¥

i . J- b ¥ ¥ W £ l i | J A
f T
Live load - Service
' 4.7 '
ENEESIEARERE
" 126 !
Design:
sceatir output
4.7.20 Pos.B16.

Materinl: rainforcement concrete

Cérierete B300 7. = 8*30=24MPa

Steal 420

Section: selecled

Geocometry

Tlnits meter,cm

Beam1
: 1 2
L : . : i
03 ot 0.3 548 0.3
: ' 441 : 578
45
B0.
A-A
Loading:
Dead load:

e Ling load from R

* load from flar plate

Eg




o Sell weight of beam 0.6%0.45%24—4 2KN'm
« Self weight of the wall:
4 Weight of block =1 50kN/m*
+ Weight of stone =1.30&N /m*
+  Weight of mortar =176 AN/ m’
+  Weight of Plastering =044 kY m
Etﬁefgﬁr = SN (m*
5§ *37=185 kN/m Mewght of the wall =37 m
Live load.

s Line load from R&

o Load from flat plate

Loading
Dead load - Service Units:kh meter
‘ 644 | |
[ L' I-I..L.r_a_ 5 ¥ |' G " ' ¥ o Il { Ir
e e e & i N M S - - - - ; . r13.43 ) L R
f 3] T 3L A
Live load - Service
R T, M N PP M T S - : L L 4284 1 l ! l J
T 4.4 578 t

Design:

seeatir oartput

4.7.21 Pos.BI7.

Material: reinforcement conerste
Cencrete B300 - = 8%30 =244,
Steel 420,

90



Section. selecied

Geometry [mtsmeter.cm

| 17 2 ;
1 z I
| A-I e A p—t——
lnl e——me——— AI =
218 0.5 269 : 0.5
' 243 ' : 318
i
a0,
ml
A-A
Loading:
Dead load.
» Load from flat plate
e Self weipht of heam 0.6%0.6*24=8.64KN\m
e Sell'weight of the wall
¢ Weight of block =150 EN/m*
+ Weight of stone —1.30&N/m"
o  Weight of mortar =1.76 kN /m
+  Weight of Plastering =044 kN / m’
E}F'bfg}if =SkN/m?
5 *3.7-185KkN/m Herght of the wall =37 m
Live load.
s« T.pad from flar plare
Dead load - Service Loading Unlis:kN,meter
H44.6
T 4 f {484 - = =SS S L4154 | '
- e | { | [ | . _:mj_l | -l _ |
-‘_‘_ I b i fi i ¢ ¥ ¥ .I' x - s ¥
bR L] ; AL T
Live load - Sarvice
o3
RO T 338 1
|7

91




4.7.22 Pos. B18S.

Material: reinforcement comeorere
Concrete Bi00 f-. = 8*30=24\Pa
Stecl 4261

Section: sclected

Geometry Unilsimeler,cm

beam 18 3 4 ]
1 2 I 4
s =i ' " pw
B » e "
03 4.46 0.3 4.13 2.3 3.64 0.3 4.02 0.3
I — =
4,76 4.23 384 432
= == =t ! |
A&,
80.
AN

Loading:
Dead lnad:

« Line load [rom R6 &R7
e Lineg load from R2 tow way ribbed slab
o Sclf weight of beam - 0.5%0.35%24=4 2KN'm
e Selt weight of the wall:

¢ Weight of block =150 &N/m"

+  Weight of stone=130kN/m"

¢ Weight of mortar =1.76 kN /"

+ Woeight of Plastering =0.44 N | m*
¥ Weight =S5kN [m?

3 *17=185kN/m (Teight of the wall =3.7 m)
Live load:
» Line load from RS &R7

92




»  Ling load from R2 tow way nbhbed slab

Loadiny

Dead load - Sarvice Lnits kN meter

721 T

g | ergen SIS | gl e :

Live load - Service

1 T i
A4 g ', A L & |. i

27 u,Fn 1.32 |

I

Design:
seearir cutput

4.7.23 PosB19.

Material reinforcement concrete
Concrete Ba00 /. = 8%30 =240
Stecl 420,

Section; selected

bemm 18 3 4
1 2 |
[ i - A - E
A i A o A
L2 L e ] B in [ & [ 1 ] iz
H H H Y
. 41 : &5 : [ %3
I = | i

Loading:
Dead load:

93



s Dead load fromnbh7&nb b

e Sclf weight of beam 0.5%0.35%24=4 2K N'\m

e Self weight of the wall above the beam:
+ Weight of block =1.50 AN/ m*
+  Weisht of stone=130kN/m"

¢ Weight of monar=176&N/m’

+ Weight of Plastering =044 N/ mr’
> Weight =5kN/m’
5 %37 =185 kNm (Height of the wall =37 m)

Live load:
Live load from rib 6 & rib 7.

Loading
Dead load - Service UnitzzkM meler
I | | | iy
325 | . _ 325 2.5 240 I
iy 3 'y ] "'i o v v [ ] e . A L —
I R .. e y oy oy 184 184 1
f L] 1 4 32 hE i
Live load - Service
T T L 14 -
4.63 T 5.53 3z 3.83 1
1

Design:
seealir outpul

4.7.24 PosB20.

Material: reinforcement concrete .
Concrete B300 f- =.8°30=240Pa.
Steel 420,

Section: selected

g4




beam F.1] 3
1 2
L ﬂ ﬂ y
A = A
= = £ i )
L] - L] ‘H ¥ r T m 1 : 1
L] | 1
4
o
A
Loading:
Dead load
= (me meter of the slab D23 m-0 23
« Sclf weight of beam - 0.5%0.35%24=4 2KN'm
o Self weight of the wall:
¢+ Weight of block =150 &N/’
¢ Weight of stone =1.304N/m’
¢ Weight of mortar=1.76kN/m"
¢ Waeight of Plastering — 044 N/ e
E Wetght = 5kEN L
3 3 T7=185KkNm JHeight of thewall =3 Tm (
Live load:
ane meter of slah.
l.oading
Dead loed - Service . Unlits:kN meter
| l | 144 | 14.4 [
i 3 ]_ = ]I 1. ¥ i o 1 %) ¥ .'
W ! .l, .23 —__-3— % ¥ ;_E; I v 3
T ] N }
Live load - Service
S S A T T N S T -
T = Pt T 8.13 1

g5



esign;
segalir output

4.7.25 PosB21.

Material: r=inforcement concrete .
Concrete B300 £ = 8*30=24MPq.

Steel 420,

Sectinm: selected

Geometry

Lmtsmeter.cm

beam 21 3 4
1 2 3 )
A = &l s A
A e ; i 5
0.2 5.01 03 4,09 0.3 5.91 ?al
| 5.26 | . 438 i & |
46.
50.
-4
Leading:
e Ongc meter of the slab B 23%i=5.23
e Self weight of beam - 0.5%0.45%24=5 4KN'm
= Dead load from fiat plate:
Live load-
one meter of slab
live load from flat plate.
Loading
Units:kN,metar

Dead load - Servica

EETEEsser Tesema Ty
— T = x g1 ?

88




Live load - Service

== 3 BB

g

i —

—

e
5

Geaametrw

Desipgn:
seeafir putput

4.7.26 Pous.B22.

Muterial: reinlorcement concrete .

Concrete B300 . =.8%30=24AMPa .

Steel 420

Section: selected

T Tl e rmefear dom

beam 3

[: ; ™1
A Lt

0.3 385 0.9

35,

[ 1

4.1 4.1

—&
b

4.4 44

£0.
AR

L.oading:
Dead load:

= Line¢ load [rom R
o Sclf weight of beam
e Self weight of the wall:

0.5%0,35%24=4 2K N'm

¢ Wedght of block —1.50 kN/m’

+  Weight of stone =130 m

¢ Weight of mortar —1.76 kN /m®

97




+ Weight of Plastering =044 kN / m®
N Weight =S&RN /fm’
e -

5 *3.7=185kNm Height of the wall =57 m

Live load:

» Lmeload rom Kl

vading Dead load - Service Lhmits WM roveter
i 78.5 78.8 T i e e
-1 |03 803 E3.4 534 S
= : il ----_- N i i X . i ¥ kY ¥ i ‘I’ { ¥ % —I__-- -\_l i, D
v | ; TRy C S (N TR : . 1Hf S L A . : Y iE5 ¥ ¥
. f 3 2.33 % .07 ;
2
~Live Ioad - Service
T 175 5 [ e
e =i L ¥4 E.?. | e
7] Jmvaaaal L (TN oy peAlasel Ty
1 418 T 233 207 T 4.4 B T
Design:
sceatir ourput
4,7.27 Pos.B213.
Mutertal: reinforcement coneretc
Conerete B300 f. = 8*30 =240
Steel 420
Sgetion: selectad
Geometry Unitsmeterem
bz3 2
1
AI
—il— ———
0.2 1.58 : [
I 3s '

]—. 98

A-f




1oading:
Dead load:

e Load from flat plate
s Self weight of beam ¢
« Self weight of the wall:
s Weirht of block —1.50&N im'
+ Weight of stone =130 &N/ '
»  Weight of mortar —1.76 &N o’
+ Weight of Plustering
N Weight =SkN /m*
*3 7 =185 kM/m
Live load:
e Load from llat plate

0 340 45%*24-5.4KN'm

_ﬂ“ kv o i'l'.‘i':

Teight of the wall =3.7m

Loading

Dead lasad - Service

B _| R _J.Z

|
T e

‘r IJ,:JF—T:T = TJ
|

L

Live load - Service

| |
len tiin]
o Y. = I [
= === — o
| =
X N e JI

seeatir oulpur

4.7.28 Pos.B24.

Material, reinforcement concrete .

99



Concrete B30 /. = 8%30 = 24AdPa.
Steel 420,

Sectinn: selected

COeometry  [mits meter om
b24 2 3 a
1 2 3
e A - A A i
S i h Lyt a Lo o "‘1 bl
0.5 437 0.2 17 02 g 0.5
: arz 19 W 3.88
45
50
A-A
Loading:
Dead load:
o Load from flat plate
= Self weight of heam : 0.5%0.45%24=5 4K N'm
»  Seall weizht of the wall:
+ Weight of block =1.50 &N/ m’
¢ Weipht of stane =130 kN /m"
+ Weioht of mortar —1.76 kN /m®
+ Weight of Plastering =044 &N/ m
EH’&!Jgh! =5kN tm*
5 *F37=1835 kN/m Height of the wall =3.7m
Live lnad:
o Load from [at plate
Loading
Daad load - Sarvica Unie:kd mater
L Lesy 1 L wa | . | 1 lew, | 1 ]
i 360 J | \ 380 l | |60
—— b4 § &3 p— T S e e ——
8 T ¥ ———
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Live load - Service

e

LYW i I ] ; i 1&3 i 1 4 $
I —

Diesign:
secatir output

4.7.29 PosBiS,

Material: reinforcement concrele |

Concrete BI0O f£. = 8%30=24MPa
Steel 420,

Section: selected

Geometry Units'meter.em

beam 25 3 4

]

0.2 418 338 0.3 478 0.3
443 1.88 5.08

1 _ |

oh.
A-A

o
t

Loading:
Dead load:

» One meter of the slab 19.23% 1m=9.25
o Self weight of beam : 0.5%0.35*24=4 2KN'\m
o  Dead load from two way ribbed slab 2 1
o Self weight of the wall:
¢ Waeight of block =150 kN'/m®
+  Weight of stone =130V tm’
+ Weight of mortar =1 76 &N/ m’

+ Weight of Plastering ~0.44 kN

piEz|



ZH"E!*_.{!}! = SkN /m*

5 *3.7=185kN/'m
Live load!
one meter of slab,

Live load from two way ribbed slab

{ Hewght of the wall =37 m)

Dead |oad - Sarvice

Loading

Units: kM meter

| s _E._ i -L A ']- o 53, {'IE:E.4.. T‘E.E ?B\ul 0.3 EE{‘I.! | = -E e I o
144 { i : 1 el il Ll : 1 : -
254 O 1q9 Zie P s f 245 o 24
Live load - Sarvice
e o I ] Sl
e—y— selss ]l | 52,82 gsefzee] T - — i
f 130 1 218 00 1s: 2.45 i 2.61 :T
Design:
seeahir outpnt
4.7.30 Pos.R6.
Material: reinforcement concrele
Concrete B300 f. = B*30 =24\ P
Steel 420
Section: selected
rib ) 3 4 5
1 4 3 F
E A = A s 8 " :I
o 4 = s A
Il-FI a1 |I"| &0 ilil 13 !II (9] lI-I.
'I' T 'I B3 “I' a4 ' L b
i | t F |
|
E. Y
12
h-A
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Loading:

Dead load :
* line Toad from slabsee atir output

Live load -

& line load from slabsee atir aurpul

Unita:kN, meter

|

=

:

d
¥

SSEIRERNEINENT IR
T 668 1 I T 44 T g14 ]
i | ==

secatir autput

4.7.31 Pos.R7.

Material: reinforcement concrete |

Cancrete B300 _,af._.' =8*30=24MPa .
Steel 420,

Section: sclected

Dz




b 7 3
% 2
i R = i |
L [ §) AS &7 L
¥ ) T I'H L I ] l! L] I il
I I 1
52
35
12
A
Loading:
Dead load
¥ line load from slabsee atir output
Lave Load :
. line load [rom slabsee atir culpul
Loading
Dead load - Service Units:kN.mater
‘ -qu ‘ 4.80 ‘
i i i iy (=] [; LY | L) W A
b i 1.'LT u i 147 5 i
i) B.71 62 '{
Live load - Sarvica
[ 5] | | i
'l i ¥ 2.-5“ '!- L X ‘ ! i e} EIP X
8.71 82

Design:
seeatr output
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4.7.32 Pos.B2Y.

Material: reinforcement concrate .

Congrete B300 7. = 8*30= 24MPg.

Steel 420
Section - selected
beam 28 3 4 L] & |
1 z 3 & b
A g 4 “‘-I Ty A ey | s A
A L0 pﬁ e A'I Lol Tl l.
0.4 4.36 l.'l.?_n 378 0.3 4.02 0.1 41 ﬂ.!l 2.52
i 4,66 ' 4.06 4.32 44 26T
4

40, |

Loading:

Drcad load -
* Self weight of the Beam
i line load from nb8& nbY

*  Dead load trom flat plate:

o Self weight of the parapel above the beam
¢ density of encreat= 24 kN /m’

4 height of the wall= lin

¢ thikness of the wall= 03 m

24 1*(q3 =72k /m
Live load ¢
* ling load from rib8&9see arir outpur

* Dead load from flat plate:

0670 4°24=5 T6EKN'm
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Dead lnad - Service Units:kN, mater

T T T T T " v 164
. 28a 222 | 184 | I i e S 0 .
Tt T2 — (A 44.9
Al ¥ __ i #2 | L 4222 A - 1 ,
f zs B %08 ‘ LR ¥ 37 3
| |
Live load - Service
| e = —— | j ] | i { s
— % R T “I® 7 % i
Design:
seeatir output

4.7.31 PasB27.

Material reinforcement conerete |
Concrete B300 /. =.8%30=24MPy .
Steal 420,

Section® sclocted

Gevmelry Untsimetercm

beam F{)
1
e A ————
03 4.4 0.5
! 4.8 I
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Luyuding;
Dead load:

=  One meter of the slab:9.23*% | m=9 23
& Dead load from [lat plate
= Sclf weight of beam 10.5%0.35%24=4 2KN\m
e  Weight of the wall above the beam :
+ density of cnereat = 24 kN /m’
¢ height of the wall.—  Im
+ thikoess of the wall= 0.3 m
24*¥ [*03=T72kN/m
Live load:
an¢ meter of slah,

Load from flate plate
Loading
Dead logd - Sarvice Units: kM, meater
28.5 | J
a— e F 44— *.—v—& 4 —— il y

i
T
£
b b
-
! T, -

S

Live load - Sefvice

secalir output
PosB28.

Muterial reinforeement concrete .
ConcreteB300 7. = 8430 = 24MPa
Steel420,

Section: selected
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bewm - ]
= 8 :]
L, A
M, L az
I I T “ 1 , 1
)
[
AR,
Loading:
Dead load ;

e DOne meter of the slab9 23* [1n=9 23

s Sg¢if weight of beam

0 5% 35%24=4 K N'm

= Weight ot the parapel above the beam

+ density of concrete — 24 kN nr
¢+ hemght of the wall=  lm
¢ thikness of the wall= 0.3 m
24*1*03-72kN/m
Live 1nad :one meter of slab.
Loading
Dead lvad - Bervice Units kN meter
I | I |
I Sy S S ) W .:, |
. 8,32 | |
b L ‘_ : 1 T y - | W .
1 ' i v 0% 2] W } 4 'y
) 648 T
Live load - Service
= i T 'Y X I 3 —op— - —_— % | ¥
f 51 }
Desigm:
seealir cutpul
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Pos B29,

Material: reinforeccment congreic
Conerete B300 /. = 8*30 =24MPa
Steel 420,

Section’ =alecrad

beam

50
AR

Loading:

Dead load
o  Ong meter of the slab :9 23* ln=9 23K N'm
o Sclf weight of beam 0,5%0 35%24=4 YKN'm
s Weight of the wall above the beam
¢ density of encreat — 24 &N [ m®
+ heght of the wall= 1m

# thikneszofthewall= 03 m

24 * 1¥03 =7.2kN /m

[ive load ‘one meter of slab

Loading

Dead load - Barvice

Units: kN, matar

8.23

10

|
A

3 & ' 5 ‘.- e
f 578 197




Live Ioad - Service

Design:
seenfir ourput

4.7.36P0s.RY.

Material remnforcement concrete .
Concrete B300 /. =.8*30=24MPq.

Steel 420.

Section: selected

——

| -

. Lz (T
i

- 13 5

I
sn
i‘|
12
L)
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Loading:

Dead load :
* hine load from slabsse alir cutput
Live lpad :
,,, : j :
oy umuplmﬂc-ad from slabsee atir output
Dead |oad - Service Units: kN meter
1 T T |
‘ ‘ 1.ru : || ‘ |
| .
o g 1 § y P ¥ l ¥ 4|. [5) X [ i
T el T [ R )
Live load - Sarvice Load factor=: 1.20,1.20/1 .60,0.00
I ¥V & ¥ § 3 $ha ¢+ + v &+ ¥ v 3 &
5.46 1
|
Design:

seeatir putput
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4.8 Design of deap beam

4.8.1 Pos. W1,

Material: reinforcement concrete .
Conerete B350 7. = B*35=28M/%a.

Steel 420

Section: sclected

Geometry

Doup baam 3
1 2 3
R, A
A Lz [
275 0.3 14.14 P.E
PT IR . ' 14.44 P
[ 1
200
4D.
A-A
Loading:
Dead load:
o Lime load from ROERTERRERY
e Self weight of beam A*2* 4= 192 KM\m
» (Concentrated force from beam B23
= Concentrated force from extra beam under the door opening in the wall
Live load:
« Line load [rom R]
e Concentrared force from beam R28
e Concentrated force from extra beam under the door opening in the wall
lLoading
Dead load - Service Units:kN.meter
arT ara
56,9 f .lr ¥ % ! ¥ Q E_l i L0 I__j-__ -! : l ] 710 bd Y
L_!_. | ] ¥ 1 —]_t_ o _|- — '] '!' -'_: =
ﬁ‘ T -m A7 thi 297 ey




Live losd - Bervice

" 256 255
y : L) Ly
¥ ¥ ¥ s L P P L . SR | LR N PPy B —
59 i 1047 an 2.97 1

Fairst check if beam or deep beam :
Loth=2
Lkh=1 for cantilever
According o german code:-
L=L0{} one span
L=08*Lo  oneend cantilever span
[.—06*Lo  hoth end cantilever span
I-Lk cantilever
We have one eénd cantilever so° =0 8Lo
L=14.42*0 8=11 54
H=2m

L oth=11.5412=5.77
T

DESIGNE AS ABEEM using atir

Desipne of beam under the door opening of the wail:-

Material reinforcement concrete .
Concrete B350 f. = 8*35=28MFu.
Steel 420,

Section: selectad
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Geomelry Umtsmeterem

exira beam
1
ﬁ-l — .
S
A,
0.3 1- 0.3
' 1.3

Dead load:

» Lineload from R6

»  Self weipht of beam 3*315*24= 232KNm
Live load:

s Line lead from R6

Leading

ad load - Service Units: kN, meter

1
I I_ | 70.8 | ‘ | -|I. L

ie load - Bervice < il

N /. 5 e 1.3 M { " i :
Design: —— J

See afir out pul
Design of hanger reinforcement:
Dead load.

B=0 5*self weight of wall+floor down dead loadfrom R6&RY

R=0.5¥37=1022+71-19L7

Live load:

R—floor down live load from RO&RT
R=40.4+39.5-79.88

Te=1.2*DL+1.6L.L
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Tu=12*191.7=1 6%79 &8

Te=357 BSK. N'm

As req=Tuity*0.75

As req—357.8510.75%42=1 1 4em™m

Then select 2 legs @ 14 @ 15cm
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4.9 Design of reinforcement columns

D.L Ll
Load form B29 48B30 + 5w B28+ B30
€193 | B3ONS603636=161 |  10.85415.9:26.75
Load from BZ0 + Bl3+5.w+load from13.2 | 820+ B19+load from C19,3
C19:2 59.16+114=213.85 £3.52+48.85=72,37
T | = | 213.86+6.36+147.36=367.52 72.12+26.75=99.12
E Load from 86+5,w+lcad fram 19.2 | Bé6+load from 19,2
Cinl 183.47+6.26=192.23 111.9+98.12=211,02
[ | 1989.83+367.52=567.52 _
i pe] icmn e A A N
XL ] EL
Loadfrom |  B30+Sw B30 -
CEr.S 206.04+6.36=212.4 =47.76
Load form E19+5 w+load from C17,2 B19+load from C17,3=
Cl7.2 380.23+3.36=386.59 I 140 3+47.76=183.06
3B6.594212.4=509
Load from Be+S.w+load from €17,2 B&+ load from C17,2
8 Byt 290.38+6.36=296.74 =133.42+188.06
296.47+595=895.74 =321.48
_______®a .
Load fram B30+5.w B30=47.53
Li16:3 =204 249+5.36
=210.85
Load fram B158+5 w+load from 16,3 R19+load from 16,3=
Cl6.2 =334.28+6.36=340.64 135.15447.53=182.68
340.644210.85=551.45
Load fram BE+S.wHioad fram 16,2 B6+load from 16,2
Cl6.1 =302.65+56:36=309 =132.5+182.68=
209+551.89=860.5 315,18
il I _LL
Load from BE+5.W BE=119.01
G201 253.0246.36
-_2_59.35
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D.L LL
Load from BE+ B74+5 W Bb +B7=46.17+14.7
R =103.83+58.09 +5.56 =60.87
=178.28
DL ki
Lzad from BI+Sw 316.42
o o | =173.B8+5.36
=180.24
DL LL
Lead from W18 w+B 28 Wi14+b29
cis.3 704.78+5.36+83.92 203.85+10.85
=735.1 =214.7
Load from Load from C25,3+5.w Load from C25,3
Ci53 =795 1+6.36 =214.7
=201 485
Load from Load from C25.2+B5 45w Load from €25.2+85
G5l =801 4€4757 3946,36 =214.7+210.95
=1060.21 =425.65
D.L LL
Laad from B5+5w= B5=369.01
C26:1 519.16+630
=52552
D.L LL
Load from B5+S.w+B7= B5+B7=49.25+8.588
€231 10.77+6:36+1547 57.B38
=526
B ol LL
Load frem BS+5.w= B5=128.23
E243 254.05+5.36
nlﬁﬂ.il
D.L LL
Load from Bl4+BIi+5 W= Bla+BXZ=

117



422 36.95170.47+6.36= 20.27+34.43=
113. T8 54.7
Load from Bl+B3+5 w+icad from C42.2 Bl+B9+load from
c42.1 96.05470, 4746 35+113 7E= caz2.2
227.56 =20.27+34.43454.7
=109.4
D.L LL
Load frem Bld+5w= Bla=
c43.2 261.88+8 36= 163.14
168.24
Load from Bl +5w+ load from £43.2 Bl +load from C43.2
C431 =261 EB+5. 35+768 74 =163.14+163.14
=536.48 =326.28
_ D.L L.L
Lead frem Bld+ 5w= Bl4 =
ca4.2 445.03+5.36 295.73
=451 .39
Laad fram Bl +5.w+ load fram C44.2 Bl +load from C44.2
C4s1 =445.03+5,36+4451.39 =295.73+295.73=
=302.78 591.46
D.L L.L
Load from Bid+Sw= Bl4a=
Ca52 246514535 147.89
=35287
Lead from Bl +5.w+ load fram C45.2 Bl +load from C45.2
=451 246.51+5.364252 87 =147.89+147.89
=505.74 =295,78
b.L B
Load from Bl4 + S5w+B25= Bl14+B25=
cag.2 2,64+6.36472.94 15.6+60.05
=21 94 =75.65
Lazd fram Bl +S.w+ load fram C46.2 Bl +load from C46.2
C4E.1 2.6445,36472.94451 04 15.6460.05+75.65
=163.88 =151.3
D.L LL
Load from' B25+ Sw= BIS =
€362 | 379.93+6.35 - 329.37

118




=386.29
Laad fram B10+B3+5w+ load from B10 +B2+load from
c3vl C326.2 C36.2
265.88+51.7446.264226.28 311.51+34.66+329.37
=810.27 =£75.54
uy D.L Lt
 Load from B25 +B15- S = B25+815 =
c342 343.02+156.43+6,36= 2B4.98+118.43=
205.81 403.41
Load from B10+BE3+5.w+ load from 810 +B3-+load from
=541 C34.2 Cii2=
=417.43+119,13+6.364505 81 299.85+93.94+403 .41
=1048.73 =797.2 '
D.L i 0
Lead from BE22+S.w= B1Z =
c48.2 433.78+6.36= 271.89
44014
Load from B9+ 5.w+ load from C48.2= B9 + load from C48.2=
C48.1 435, T5+6.364440.14= 271.89+271.89=
2028 543.78
b.L LL
Load from B22 +5w= B22 = |
[ b 08 58+6 6= 258.16
414,95
Load frem 29+ 5w+ load from £48.2= 89 + load from C48.2= |
£a7.a 408.59+6.36+414.95= 258.16+258.16=
Bi5.9 516.32
B D.L LL
Load from BZo +BIE+ 5w B26+ B28
€283 125.38 +80.31+6,36=212.65 18.62+10.34=28.95 |
Load from 218 +B22 + SwHlpad from2g.3 818+B23+load from 29,3
£23.2 [ 6Z. 17462 69+46.35+215.65=344.14 | 47.98+31.65+2B.96=108.59
Load from | Ba+Re+S.wioad from 28.2 B4+89+ load from 28,2
€28.1 107.65+62.69+344 14=514.48 | 46.6431,65+108.59=186.84
oL Ll
Load frem B26 + 5w B26
£30.3 315 +6.26=321.36 =46.45
Laad from B18 + S.wHoad from30,3 E18 +load from C30,3
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C30.2 55&5‘1’5.361-321.355551.21 369.95+46.45=443.4
Load fram B4+ S.w+load from 20,2 B4+ load from 30,2
€30.1 SEE.545,36+89121=1464,1 | 380.05 + 443.4= 823.45
D.L L.L
Load from BIE+ 5w B26
- C31.3 260.58 +6.36=266.95 =46.83
toad from B18 + S.wH+load from31,3 B18 +load from C31,3
¢31.,2 4312.3146.36+266.85=315.62 282.75+46.83=429.58
Load fram Bd+ S.wload from 31,2 B4+ load from 31,2
€311 304.01+5,35+315.62=625.99 358.87 +429.56=788.45
oL Ll
Load fram Big+ 5w B26
C3z3 209,89 +6.36=216.25 =46.65
Load fram Bi8 + S.w+load from3i,3 B18 +load from C31,3
C32.2 139.{!&*5.35+21E-.15=512.22 251].4-?4-5.55‘_335.55
Lerad fram B4+ S5.wHoad frem 31,2 B+ load from 31,2
| ka3 264.30+5.36+512.12=782.82 |  230.06 + 336.65=566.71
.= -
DL LL ]
Lead fram BZE+BIT+F.53 + 5w B26+B27
£33.3 407 56 +120.84=578 4 67.1+22.96
=90.1
Load from B1E4+BI14F 52 < Sw+laad B18 +F.52+load from C33,3
£23.2 from33.3 100.04+E1.6 |+ﬁ].1=151.7’4
- 99.19+1 604528 4=787,5 i
Laad from Bd+B11+F.51+ S.w+lead from Ba+F.51+ load from 33,2
353 332 1040.41
108.85+161.4+787.59=1057.84 |  +62.14251.74=414.25
|
DL s .
Load frem B1S+B214F S+ Sw = B15+B21+F.52 =
Loen 156,43+139.98 118.43461.6
=316.41 =180.03
Load fram B3+F. 51+B811+ Sow+ load B3+Bil+F.51+ load
€y from C35.2= from C35.2=
119.13+180+2316.41=585.5 93 94+62.34180.03
=336.27
__bL g LL
Load from B16+B21+4F.52 + Sw= B16+B21+F.52 =
€282 =537-113.22-650.22 =237.27+38.6=275.87




Load from 512+F.51+B11+ S.w+ load B12+B11+F.51+ load
C38.1 from C38.2= from C38.2=
25 94B50.22=6T76.12 3.11+275.87=278 98
D.L T
Load from B24+B1i+F.51+5 w= BI+Bl14F.51
c3ra 51 74+134 6+636 34.66+35.4
=== =1C5.7 =7E_§_ |
D.L L.L
Load fram B16+B23¥F 52+ Sw= El6+B23+F. 52 =
£ag.2 =J58 56+144.51=403.17 =116.99+10.76=127.75
Load fram BLlZ+F.51+ 5.w+ load from B12 +F.51+ load from
C3sl C39.2= C39.2=
A58 .5+403.17=761.67 153.2+127.75=280.95
D.L LL
Load from B24+F52 +Sw= B24+ F.52 =
ca0.2 =E5 8 =32.9
Load from B13+B12+4F.51+ S.w+ load B12 +F.51+ load from
€401 from C40.2= C40.2=
20.4485.8=176.2 34.4+32.9=67.3
D.L LL
Lozd from B24+F.52+ 5w = B24+ F.52 =
112 =124.5 =49.7
Load from B134+F.51+ S.w+ load from B12 +F.51+ load from
C41.1 B4 2= c41.2=
125.3+124.6=245.9 48,7+49,7=08 .4
D.L L.L
Load from S.w+ B17+F.52 B174F.52 =
C42.2 1335 40.7
Load fram F.51+ 5w+ load from C49.2= F.51 + load from €49,2
C49.1 109.2+133.52242.7 41.7+40.7=82.4
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LL

DL
Load from S.w+B24+ BIT+F.S2 . BL7+F.52=
£50.2 w2 Mo 13.993
Load from F.51+ 5w+ load from C49.2= F.51 + load from C43,2
501 46.5+59.1=105.9 13.7+13.993=27.69
 pbL — LL
Load fram FS\l= F.5\1=-
1.3 353,261 J1.888
Load from F.5\2+Load from C1,3= F.5\+ Load from C1,3=
1,2 458 9764+353.261=812,237 205.84431.88RB=237.728
Losd from F.5%1# Load fromm £1,2= F.5\1+ Load from C1,2=
Lo I | 450.295+812.237=1272 537 206.566+237.728=144 294
= D.L - LL
Load frem FS\i= F.5\1=
2.3 244,735 55.164
Load from F.5\Z4Load from C2,3= F.5\+ Load from C2,3=
c2.2 213.9+244.735=558.635 138+55.164=193.164
Load from FS\1+ Load from C2,1= F.S\1+ Load from C2,2=
£2:3 314.95+4558.635=2873 585 130 595+193.164=321.759
- LL
Load from F5y1= F.5\1=
£3.3 24238 £4.57
Laad from F.5\2+load from C3,3= F.5\+ Load from (3,3=
£3.2 312.769+242.39=T37.159 137.5+54.57=192.2
Load from F.5\1+ Load from C3,1= F.5\1+ Load fromC3 2=
£3.1 312.327+737.159=1049 485 137.235+192.2=329.435 |
bl 5 == LL
Load from F.8\1= Fs\1=
c4.3 252876 £7.31
Load fram F.5\ZrLoad from C4,3= F.5\+ Load from C4,3=
c4.2 322.183+252.976=575.159 | 141,913457.31=199.223
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Load fram F.5\1+ Load from C4,2= F.5\1+ Load from C4,2=
L B § : 3121.95+575.1559=8538.108 142.87+199.223=342.093
—— | [ E—— L
Lozd from FS5\l1= F.5\1=
o 179.1 39.42
Load from F.5\Z+Load from C5,3= F.5\+ Load from C5,3=
c5.2 235.54179.1=414.6 101.7+39.42=141.12
Load fram F5\1+ Laad from C£5.2= F.5\1+ Load from C5,2=
B e 250.7+414 E=E45.3 99.5+141.12=240.62
= J oL L
Load from FS\l= F.5\1=
5,3 263 59.1
Load from F.S\2+load fram Cg, 3= F.5\+ Load from C6,3=
CE.2 £38 87+263=711.9T7 205.84+59.1=264.94
Load from F.5\1+ Load from CE,2= F.5\1+ Load from C6,2=
L 460.34+721.57=1182 27 206.6+264.94=471.54
£ B s Beliin oL u
Load from F.S\1= F.5\1=
£73 231 8% £2.4
Load from F.S\2+load from C7.3= F.5\+ Load from C7,3=
L4 249134231 .97=481 108.8+52.4=161.2
Load from F.S\1+ Load from C7.2= F.5\1+ Load from C7,2=
C74 261 B224481=747 828 111.2+161.2=272.4
) i _or M
Load from F.5\1= F.8\1=
CB.3 247.88 55.9
Lead fram ! F.5\2+load from CB.3= F.5\+ Load from C8,3=
3.2 231 97+247.88=475.85 140+55.9=195.9
Load from F5\1= Load from C8.2= F.5\1+ Load fram CE 2=
C8.1 315 6b+479 BE=H]11 £17 138.7+195.9=-302.6




= DiL - [T e
Load from F.5\1= F.S\1=
ca.3 28298 59
Lead from F.5h2Hoad from 03.3= F.5\+ Load from €9,3=
i 478.88+252 98=T&1 86 215.6+59=274.6
Laad from F.5\1+ Load from €9,2= F.5\1+ Load from C9,2=
£g1 471.1+471.86=1212.96 210.974274.6=485.58
L= . bt E
Load from FEVl= F.S\1=
c18.3 105.3%5 21.2
Load from F.5\2+Load from C10,3= F.S\+ Load from C10,3=
C10.2 253, 54105.35=358.85 104.4+21.2=125.6
Loed from F.8\1+ Load from C10,2= F.5\1+ Load from C10,2=
101 25£ 9+358 B5=613.75 101.3+125.6=226.9
D.L [
Load from 5= F.5\1=
Cii3 1024 0.0
Load from F.S\2+Load from C11,3= F.5\+ Load from C11,3=
Ci1.2 151.9+103.4=2553 62.6+20.9=83.5
Load from F.A\1+ Load from C11,2= F.5\14 Load from C11,2=
e e s 15094255 3=404,2 62.2+83.5=145.7
=~ D.L LL
Load from ESil= F.5\1=
c123 1234 25.7
Load from F.5\2+load from C12.3= F.S\+ Load from C12,3=
c12.2 158 2+123 4=168.6 63 8+25.7=85.5
Load fram F.5\1+ Load from C12 2= F.$\1+ Load from C12,2=
ci12a 153.24166.6=2108 63.3+89.5=152.8
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) T oo
Load frem Fsll=
B 123.4
Load from F.a\e+load from €13,3=
L1372 154.2+123.4=166.6
Load from F.S\1+ Load from C13,2=
£iz.1 153.72+166.6=319 8
— e
Lzad from F5\1=
Cl4.3 134,12
Lead from F.5\2+Load fram C14,5=
Cl4.2 156.5+124 12=281.02
Load from F.5\1+ Load from C14,2=
Cl4.1 15694281 02=337 27
i : = .
Lozad fram F.5\1=
Ci5.3 111
Load from F.5\2+Load from £15,3=
Cl5.2 141 8+111=353 38
Load from F.S\1+ Load frem C15.2=
C181 13724252 8=390

Material : reinforcement cancrete .

Concrete (B300) .

Section  zelactad

Steel [ 420)

L.L

F.S\1=
5.7

F.S\+ Load from C13,3=
63.8+25.7=89.5
F.5\1+ Load from C13,2=
63.3+89,5=152.8

[ u
F.5\1=
25.9

F.S\+ Load from C14,3=
65.1+25.9=91
F.S\1+ Load from C14,2=
65491=156

F.S\+ Load from C15,3=
57.9+22.9=80.8
F.5\1+ Load from C15,2=
55.9+80.8=136.7




: L) »
. B
‘xﬁ}‘ MY}

3

Loading ;

5 PR B v B R B I
=1.2%73357+16% 33036

= 1424,06 kN = 1.424 MN

so Pr= % LiSes :? =2,19MN
Design :
Determination ofl Agey
o, = 2%
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P, =0.8* 4 |(085* 1. ) (1-p,)+(/, * 2,)]

2.19=0.8% 4,[(0.85% 24)* (1-0.02)+(420%0.02)]
A, = 0.096m’

Try 30cm *40 cm with A, = 0.12m’

P,=08%4 085% £,y (1= p, )+, * p. )]
219=08* 12)(0 85%24)*(1 -, )+ (420% p, )]
£, =0.006< .01

A, =pxd, =.01%30%40 =12em™
e l':fr.iﬁ'ﬁﬁllﬁ

Cheek If the column is shart or [ong

-
|“’*]s{34-u[t’:‘]‘J-sqﬂ..__.... ACT =132

oo 3

1., « Actuclun sup poricd (unbraced Vength
& effecnive length factor(K = for braced frame)

T
R raclies of gyration = “J ,1‘

| iMoment of inertia

A Cross secticnal ares of the column

1Z7



i’

I i .. for rectan gular section
dA=h%h

¥ ] i [

|1 irh {h 83k

"TNE VIR Vi
“ r=03%04=012m"
Je=111%
Lu=3"Tm
J"Lﬂ.=1*3i=3n_
a- 0120
o Short Cotumn

4 In 30 em Dirsction

@{ 34—-12£ snverannesssttical = (01 2:2)

y M2

Lu: Actual unsupparted (un braced) length.

K effective langth factor (K= 1 for braced frame),
(1

R:radius of gyration =02 h = V4

Llu=33m

M1/M32 =1

* k=1, According to AC) 318-2002 (10.10.5.3) The effective length facter, k, shsll be

permittad to be taken a3z 1.0,

Lo ;
W gq_ya M LACT =(10.12.2)
¥ M.,

1%3 7

———— =1 11 222
g.3%0.3

SoAvng Coloumy m divetion  30em
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%
Er=04——= . ...]AC1318-2002 (£q 10-15)]
T
E, =4750% [[o" = 4750% 424 =23270.15Mpa
12* DL (88)

3 . = et = ) B2
A Pu 1424
gl A=nad
7 =h Fi :E'.“r 0.3 g0
- 12 12
497 saae10-"1 :
o2 QAR B2T0LSRONOT (o
1+0.62
B i

Po= S enendCI3IR - 2002 Eg. 10-13)
(K*luy

14517
P _ 14 5.17

—=3.T2MN,

(1*3.7)

r ") Y

Cm=0.6+04 —2 | ... .. ACL318 — 2002 (Eq.10 - 16)
Cm=1.. .. According to ACI 318 - 2002(10.10.6.4)
Gu= g 210 s ACIII8 ~ 2002(Eg 10-12)

o Rt

0.75% P

R I _
3, = 373 =1.0005 > 1

T 0.75%3 72 %107

oy =15 +0.03% =15+ 0.05*300 = 24mm = 0,024 m

e, =e. xd, =0.024 *1.0005 =0.024
e, _0.020 o o0
Ao0.30

4 In 40 cm Direction [sbout y-y axis)
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ks A
Em S 34—]2—“ ...... ) ACT={10,12.2)
r M2

Lu: Actual unsupported (un braced) length,

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

[

R:radius of pyratian =0.3 h= \"I-“f

lw=3.7m

M1/M2 =1

" K=1, According to AC! 318-2003 (10.10.6.3) The effective length factor, k, shall be

permittad to be taken as 1.0

E ¥
B2 syt e ACT ={10.12.2)
¥ M, i
(%37
—= 30 R3>» 22
0.3%04

S lang Colowmn @ diretion - 40cm

PG

e R T i i ) ) (g, 10-15)]
1+ 4,

E, = 4T50* [/ = 4750 % /34 = 23270.1 5Mpu

1L2* DL (0.88)
b= -4

= (.62
Pu 1424
] " i
"r.;"h K =U.3 0.4 6% 107
12 12
4*23270.15*16* 107
pey= S RIS o o
1=0.62
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Y ER]

2 —m A{IB]E-QU{]ELEJ? |0=13)
! i)

T j4l
B st S VT

(1*3.7)
3 Ir'lhll"fl. Al -
Cm = 0.6 +mt— o ACH 318 = 2002 (Eq.10 - 16)
(m =1 ... Aecording to ACI318 - 2002 (10.10.6.4)
; Cm 3 - )
A, = — e 210 ol ACEITS = 2002 (Eg. 1= 12)

(.

0.73%F

) ] =
::IH_—I T334 =1.0003 = |

0756 62 *10°

e =15+003%h=15+0.03*400 = 27mm =0.027m
e=e,. xd, =0.027 *1.003 = 0.027

p - o |

e 002 _ oaar
ho 04

From Interaction Diagram

- "
grR_ L4 102 o
A D3x047 1000

=1 #A0 =2 %10 =7
= 400 =2F40 =2 %10 =25 - 0.69
400

¥ =0.69

v=0.69 between y=0.6 & y=075

£ _ 0027 —0.067
o 04
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{ﬁ“f’

=121 Pri

For v =06 2. =L
For v=0.75 2, =91

interpalation

£, =101

A =prd =01*4*3=127107m®
- Usebglo

Cheek ¢, > P,

dPn,, =08 P&S* AA_A N+ fA )] ACT3I8 -2008(Eg.10-2)
= 0.65[0.8% {0.85* 24(120000 = 12000) #10~ )+ 420%12000 * 10~ i
=3766.46 KN >1424 KN O

L Select 6916 = Ay, ., =12.064em® > A5, =12cm”

Desl fth

& =16 db (longitudonal bar diameter)........ooviin. ACI-71052
S = 4Kdt (tie bar diameter).
S = Least dimension.

spaciing 216xd, =16x1.6 = 23 6em
spacing S A8 =d, =18 «1=48cm

spacing < least dim , = 300 mm

[se 0@ 25 cm
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(4.9.2\/PosA. C{2.1) . C{3.1) . C{1,1}, C{8,1)

Material ;- reinforcement concrete .

Conerete (B300) ( 7 =.8%30=24MPa).

Steel (420)
Soction | selected
L)y
) N
s
w© %
M) 1uss
. L) 4 pdhls
ey XX
STTTT 2
Loading :
Dead load ;
* Self weight of the col =69kN
* max. reaction support from (flat plate ) see safe output



Live load ;
* max. reaction support trom ( flat plate ) see safe output
desipn:
Sea atir out put
4.9 BC(6.1}), C({9,1 1,1 49,1)L,C(80,1

(Pin calumn ).

Muteral ; remforeement conerete |
Comcrete (B200) ( }1 = $*30 = 24MFPi) .

Steel (420) .

Section - zelactad
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77

Laoading :

Dead load :

* Self weight of the col =6.9KkN

* max. reaction support from (flat plate ) see safe ourpur(col mble)

Liveload :

* max. reaction support from ( flat plate ) see sate output(col table)

See atir oul put




Materinl : reinforcement concrete

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

Steel (420) .

Section ° selected

—

I—J.'. .-‘lr T ."\ ‘_.."
", 1\ i

S
o5
f?ﬁ\
.
= I8 e
y W) v+ =i
A i
Loading :
Diead load :

* Self weight of the col =6.9 kN

138




* max. reacrion support from (flat plate } swe sale oulput(col able)

Live laad ¢

* max, reaction support from ( flat plate | see sale output{col table)

design;

See atir out put

(4.9.5)Pos. D C(13), C(2.3) . C(4:3), C(5.31CL6:3) C(7.3), C(8.3) . C(9.3), C{10.3) , C(11.3),
C(11.2), CO23.C(12.2) C(12.2LC12.1 1C(13.3) . CU3.1) . Ci14.3), C14.2).C(153) C(15.2) |
C(15,1)

(Pin column ).

Material - reinforcement conerate |
Cuonerete (B300) ( f. = .8%30=240MPa) .

Steel (420)

Section - =elected
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D e

-

P
"J:,..?_l-,
St
)
b

| —
I ].:':-j 1 AN, &
.f"l ; r{ﬁ] = f-\' G p
Lol s
Loading :
Diead foad -

* Selt weight of the col ~69kN

* max. reaction support from (flat plate ) see safe output{col table)

Live load

* max. reaction support from ( tlat plate ) see safe output{col table)

design:
See abr out put




49.6)/Pos. E C(33.1). C(33 C(33.3), C(35,1),0((35,2) C(35

(Pin column | .

Material | reinforcement concrete .
Concrete (B300) { £, = 8%*30=24A{Pa)

Steel (420) .
_Section . selected
Lﬁ P \"\. f"-
,@ A ] BCX
]\\: I’J;"’TF-HF\L‘.
a 1 )
: l\.\t__'/"
I v
] ) D ,
fo SRE 3R
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Loading :

Drzad load
¥ Self weight of the col =0.9kN

* max. reaction support from (flat plate )& beam see sate outputcol table)

Live load

* max reaction snpport from ( flat plate )& beam see safe outpur(col table)

desion:

Sece atir out pul

{4.9.7TiPos. F C(26,1) . C(43.1) , C{45,1). €(34.2),((32.2) €'(33.2) C}{35,1) . C(38.1) . C(39,1)

{Pin column | .

Material : reinforcemeant concrete

Concrets (B300) ( £, = 8*30 =24MPa)

Steel (420)

Section | selected
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l..-' : ]-.;":E'
N
[
o
: L'-h:' T e 3
Pl POy, 4 XK
Loading :
Dead Toad ;

* Self weight of the col

* max. reaclion suppuorl from beam

Live load :

* max, reachion support from beam

design:

See ahr out pul

=
138
-]
B
=/9 kN
{col table)

(col table)
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(47.2) , C(29.1) . C(31.2),

(Pin column }.

Material © reinforcement conerete
Conerete (B30U) ( f- = 8*30=240MPa)

Stegl (420))

Section : selectad

1L}

“h M
e |
- 1NEE
T :
= :
.L - 1

5()

Dead load -
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® Self weight of the col =4,9 kN

* max. reaction support from beam {col table)

Live load :

* max. reaction support from { flaf plate |& beam {col lable)
design:

See ant out put

491 119.3) , C(19,2) . C{17.3). C{16.3).C20.1) Cr21, 1y C(50.1) ., C(22.1) . C(23.1).

_L‘LI] (_‘M 1] {I_'-ﬂ': 1), C{29.3), C(29,2) . C{30,3), C(31.3),C(49,1) (32,3}, C(35,2), C(37,1).
' C(45.2), C(46,2) C(29.3), €C(29,2),C(30,3) C(31.2) , C(49,1)

{(Pin column ).

Material | remforcement concrete .
Conerete (B300) ( f,-l = 8*30=24MPa) .

Steel (4207 .

Section © selected
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<
M)
r |.-'¢. ™
I E::I L -
L
L - —
v
#TFT? 5
B0
Loading :
Dead load
* Salf weight of the col =0.9kN
* max. reaction suppert from beam (col table)
Live load :
* max. reaction suppor! from ( flat plate )& beam {col lable)
design:

See alir out put
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(4.10.1)Pos: Designe ol stair wall:,

Material - reinforcement concrete

Section : selected

Conrete (B300) ( ;. = 830 = 24MPa)

Steel (420)
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Loadimg :

Dead [oad !

* Self weipht of the wall

* max. reachon supporl from beams &flat plare {col tahle)
Live load

* max, reaction support from ( Qa plaie )& beam {col table)
design:

See alir out put

(4.11.)designe Two way action shear {punciing ) :

Design of punching :

Interior column ;

Material - reinforcement concrete .
Concrete BA00D /. =8%30=240Fqa.

Steel 420,

Position :colamn C L3
The Diameter of column = 50 ¢m

h{slab)= 35 cm
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dislab)=31.6 cm
For the flat slab
Service dead load DL = 0.35424.5-8.575 KN/m’
Service liveToad 1.1 =2 KN,
Factored load = W= 1.2 *DL +1.6 *L 1
=].2%8 575+ 1.6 %2
~13 49 KN/m”
For (he ¢colummn C1.3
Service dead load .1, = 353.261 KN
Service live load L L = 3] 88 KN
Factoredload=N=12 *DL =16 *L.L

=] 2*353.261+ 1 6 *31 &8

~474.92 KN
&‘1{
V. Rozs
d=31.6 em o
Y, - 31.5_ ‘58
E_ "'—2'—— 0 It

b = Perimeter of critical section taken at }d/2 (from the loaded area
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h, =2nr= 2x *(25+15.8)= 256.35 cm

i, = 2.50m

Ab_ wr =1 408 —0522 m?

Vin=N,— Wy" A =474 92-13.49 *0.522 4067 88 KN

The punching shear strength 1s the smallest value of the following cquations:
. | 2N
Py, = —[I+ W J.bhd
6 " 4.

T

e | ( i | o
i =d— Pl N )
Gt ¢J."‘ bhotd J""c &

, ] I|_'
i =l oA
Pt j'i.l..c a

i, =40 for interior eolumn

oVe=dal 1o = 1 b a =202 *l1 #2224 %2560 %316 %107 = 1486.15KN
=Rl v 6 \ 1,
gV =] G ialpp 00 *(—_ D2 |2T2560% 3164107 = 1TI8.37KN
= 2{e e ;o 12 E.::fjgf
: N & ﬂ_]lﬁ
PR b = G18, = N =
PV, = @3NS, b =—=" V24 * 2560+ 316*107" = 990.77KN

1as



p¥. =990.77KN ... Control
Fu=461.43KN
$Ve=990TTKN >y =467 88KN ... safisfied

The punching ratio

Vu_ 46788 . in
ave w17

Ok

Paosition ;column C 1.2

The Diameter of colummn =50 ¢m
hislah)=35 cm

d{slab)=31.6 cm

For the flal slab

Service dead load DL = 0.35%24 58 575 KN/m®

Service Jiveload L L = 2 KN/m’

Factored lead =W, = 1 2 *D.I. 116 *LL
=} Mg SIS+ 1.6 "5
~18 29 KN/m®
For the column C1.2
Service dead load DL =458 976KN
Service live load LL =205 84K N,
Factored load = N,=12 *DL +1.6 *L.L

—1 2*458 976 1.6 *203 .84
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=§80.12KN

o=

i
d=31.6 cm -
d 316 e
2— 2 cm

b, = Perimeler of enbical section taken at jd/2 (from the loaded arca
b, =2y = 2x ¥(25-1 3 B)=256 35 ¢cm

b, = 2.56m

Ab _ AT =7 %40.8°=0.522 m*

o

Vu=N,—W.*Abl = 880.12-18.29 %0,522 =870 57 KN

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

. =g 14— b.d
gy ¢[+ﬁ)\ff

4. —ﬁijL = +2f bd

] =
4V, = .,ﬁE«,.i_f: bhd
Where:
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. —40 for interor column
. 1 20T 0750, 2 = saho =
$Fe =g\l — I bd== L1~T| 2T 2560316107 =1486 1 5KN
\ 2 '\
i - S
a Ll P Jj ha=t = AU o | B +2560%316%10° = 17183TKN
12V b i Y 12 k-'—-5ﬁ{] A6

X (.75

g1, =¢d.ilu'.r;’a-.,cf= 1 24 #2560 *316%10° =990.77KN

Pl =290 7TKN .. Control
Fu=86183KN
gle=990T77TKN >VFu =87057KN........ sansfied

The punching ratio

Vu 87057
Y 37057 _p.as<1
*UE’ QLT

OK...

Position :column C 1.1

I'he Diameter of column = 50 cm
hislab) =35 cm

dislab)=31.6 cm

For the flat slab

Service dead load D.L —0.35%24.5-8 575 KN/m’
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Service live load 1.1, = SKN/m”.
Factored load =W,=12 *DL +1.6 *LL
=1 2*8 575+ 165
~18.29 KN/m*
For the column C1.2
Service dead load DL — 460,295 KN
Service live load 1.1 =206 566 KKN.
Factored load = N—1.2 *D.L <16 *LL

=] 2*460.2591 1.6 *206.566

=RE2 R2KN
7
=
d=31.6cm i
B 31.5_ 185
it Bom

b, =Perimeter of eritical section taken at /2 (from the loaded area
b, =2nr—2n *(25+ 158215635 cm

b = 2.56m

Ab _ mr = e 40.8°=0.522 m?

Vie=N,—W.* Ah — 882 82-18.29*0.522 =873.27 KN
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I'he punchimg shear strength is the smallest value of the following equations:

o, =11 EW""' b d
'Il,:= — o — A E"':.

6l 4.

= o e e
V=9 I h o
2 P12\b td .J'”'

G¥, =gy ). b

Where:
ﬁ:{.:l
a, =40 [or interior column
' -J b} P T-
&I —-ﬂl— lr-;HF hﬁn’:ﬂ' :‘*rh' +.f24 #25604316%107 = 1486 15KV
ﬁ ){?_-.i : ﬁ "-.
1 Vi, 075, 40 ]
p¥ =g — L+2,}-\",‘"_,J--.a’ = +2 (%24 *2560*316* 107 = 1718.3TKN
1218 [ 12 25‘{3,.’
3 . SD316
_ A BPS e pena s s
OV =gaf b ===+ 24 72560316410 =990.77KN

oF. =990 77EN . _. Cantrol
P =RKR4 S3KN
e =990TTKN = Fu =873, 27EN . ... salisfied

The punching ratio

Yu 87327 0.88<1

e 990,77

OK......
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Exterior columns

Position :column C 3.11

The Diameter of column = 50 em

h(ziah) =35 cm

d(slab)=31.6 cm

For the flat slab

Service dead load DL = 0.35%24 5=8 575 KN/m®

Service live load 1.1 = 2 KN/m’.

Factored load=W =12 *DL +1.6 *LL
=] 2%8.575+ 1.6 %2
~13.49 KN/m"

F'or the column C3.11

Servive dead load DL — 103 4KN

Service live load L L =209 KN.

Eactored load =N,—1.2 *DL +1.6 *L.L
=1.2*103.4+ 1.6 %209

=157.52KN

diz 015 015030

d -316cm

1z4




d 3.6
E = ——=15.Bcm

2

b = Perimeter of erincal section taken at jd/2 (from the loaded arca

b, =2%0.55 201 2=2%055-2n *N 408~ 2 —23¥ cm

b = 2.38m

Ab T 4240408+ 055 = r+0.408%/2+2%0.408%0,55-0.71 m*

Vu=Ng— W,* Ab = 157.52-13.49 *0.71 =147 94 KN

The punching shear srength 15 the smallest value of the following equations:

GV =g é(l + -ﬁh—}\|{?f1_,d

4V, = . —1-[ S -+2J¢',ﬁ_'b¢d
1216, 1d
¥, = &.%—th?d
Where:
4-=1
. =30 for extnar colomn

| (O A ().75
lo=g |1+ — WL bd=
y (t3) é ﬁ.;.\ 'ijc J.‘J‘{ -a-‘-

|‘ qﬁ *23R0*316*7107 = 1381.66KN

)

2
1)

155



i i
. WS i 075 30 - .
pVo=d— 2 s2 £ bd=—0 2| *24 *2380%*316* 107 = 1377.79KN
12\B;/d )0 1 123800
y % SR8

[T g o—
¢V = d.%u‘_ﬁ b = “—':: * 34+ 2380%316* 107" = 921 11EN

$V. =921 11EN ... Cantrol
Ve = 147 94 KN
Pbe=921.11KN »Fu =144.033KN_....... sarisfied

The punching ratio

Vu 14794
_iz,_:g. 16 <1
$¥e 92111

Exterior columns

Paosition :colummn C 2.11

The Diameter of column = 50 cm

hi{zlub) =35 cm

dislab)= 31.6 cm

For the flat slab

Service dead load D.L = 035424 5=8 575 KN/m®

Service live load L.L = 3KN/m".

Faclored load = W=1.2 *D1. +1.6 *L.L
=1.2*8 575+ 1.6 *3
=18.29 KN/m*

For the column C2.11
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Service dead load D.L = 151 9KN

Service live load L. L = 62.6KN.

Factored load =N=12 *DL +1.6 *L.L
=] 2*|51 9+ 1 6 *626
=182.44KN

d=31.6cm

di2 015 0156030

b, — Perimeter of critical section taken at }d'2 (from the loaded area
b =2%0551 2w 2 =2%0.5512x *0.408. 2 =238 em

b, = 2.38m

Ab,_ =-+240.408 + 0.55 = n = 0.408"/2+2%0.408%0 55 =0.71 m’
Vu=N,— W, * Ab =283 44-1829*0.71 =27045KN

The punching shear strength is the smallest value of the following eguations.

1 R B
Vo=g—|1+— Wi hd
PV ¢ﬁ|\‘ ﬁ}u .

[+

fI*

L P
Ve s2W7 ba
Pl '#12[.!:-‘:@ ]‘“-f* ot
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PV = m.% Jf.ngd

Where;

- 30 for extmor columm

II( ‘1 2"' f'—'-'- o, '
&b -ﬁ_L IB_ \ll'{-: bilf_ |(I+IJH-24 ¥2380*316*10™ =1381.06KN

L

N

ai.LfL_zi,,_%[ i, ;_EJ-‘JIJ__Ih,,d-—ﬂ'TS* ,,339 +z}w‘§1*233-:|*31ﬁ*|n4=1371_?9m~r
12\ 4, /d 12 |2 %_315
BV = ¢l,j £bd= “7” e 242380 * 3165107 = 921 11KN

PV =921.11KN ... Control
V=264 158N
Ve =921 11KN >Vu =27045KN . . sarisfied

The punching ratin

Yu 27045
—_— ] =
$le 92111 22 <1

Exterior columns
Position :column C 1.11

The Diameter of column =50 cm

158




hislah) =35 cm

dizlubj=31.6 cm

For the flat slab

Service dead Toad DL — 0.35%24 5-8.575 KN/m*

Service live load LL = 5§ KN/m’

Factored load =W,—=12 *DL +1.6 *LL
=] 2¥E 575+ 1.6 %5
~18.29 KN/m*

For the column C1.11

Service dead load D.1. = 150 9 KN

Service hive load L.L —622KN,

Fastored load =N.=1.2 *32L +1.6 *L.L
=1 .2*130.9+ 1.6 *42.2

=280 6KN

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

b, =2*0.58~2nr 2 =2%035+2x *0 408" 2 =2 38 cm

R

drz 0,15 015 030




b, = 2.38m

.~ |

Ab mT +2 #0.408 * 0.55 = 1 « 0.4087/2+2%0 408%0.55 =071 m”

Vn=N,—W.*Ah =080.6—1829%*0.7]1=267.61KN

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

. =¢.— 1+ﬁ—]1ff

’k &

1{ @ P
=== 1 2 hod
ﬁ [ ¢12|\.bllf + ]ufa a

e fo
i —gi‘:.iqj,, b o

Where:
b=
@, =30 for extrior colomn

M ON SR T R e 4
B l+— |f hd= = 1+T 24 * 2380 #316% 107" = 1381 .66KN
gl =g 1[ Ws‘*[ 4 11}* 24 *2380*316*107 =1377.79KN

' b ld 3 238
0.316

&.P‘q=¢'%\i’fﬁh¢f-ﬁ*J_'Q‘iﬂﬁ*?]ﬁ”ﬁ"* 921 11KN
¢V =921 11EN ... Contral
Vie = 262, 316N
@Ve =921.11KN >Vu =267 61KN ... satisfied

1e0




The punching ratin
=0,29 <1
O

4.12 Design of Stairs :
4.12.1 Determination of Slab Thickness:

-L=36+2.1=5.7m.
whgg =120,
ey =35.7/20=285cm .............take h=30cm.

=% Use h=30cm
BH=1an"(17/30)=295

Cos 8 =087




Geemetry Unisnster.on
=tair 2 3
T 2
=L Al T
1
SRS 5 A ! | ——
0.3 246 18 0.8
2.4 4, I
25
a0,
A=A
> I'he siairs at section (A-A} will be carried on the shear wall

(4.12.2) Load Calculations at section (A-A):

foad group no, 1
Dead load - Service

Units:kN meter

[
T T Tes e
[ ] -
f ] X3 Xy - 04 ?
Liva load - Sarvice Load factors: 1.20,1.2011,60,0.00
| | 500] I I [ oo |
22 B 3.6 i 04 T
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Dend Lond:
Horzental Tiles = 003*22%(0 3/0.30) = D66 KN
Vertical Tiles = 0.03*22%(0.17/0.30) = 0.37 KN/ m’.
Huti zontal mortar = 0.03422 = 0.66 KN/ m"
Vertical mortar = 0.03*22%(17/30) = 0.57 KN/ m”.
Plaster ={D.03*22)/ (Cos 30)=0.762KN/ m’
Steps =(0.1772) * 24.5-2.08 KN/ m".
Slab — 0 30 ¥24 5/ Cos 30 <2 40 KN/

Towl dead load = 0.66 +0.37-0.66+ 0.37-0763+ 2.08-8.48%

- 119 KN/ m*

Live load:
Live load for stairs =3 KN/ m”

Factored load

Ju=12%115+ 1 §*5=2228 KN/'m’,

Por one meter binp, Qu =22 28 KN/ m

Load on landing ;-
Dead Lead:

= Tiles & Blortar=2 KN/m2
= Shab =030*245=T735KN/m*
*  Plaster=003*22 =066 KxNm?
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Total dead load ~ 2+ 735 =066
= 10 KN/,
Eive loud:
Live load for stawrs =5 KN/ m”
Fuactored losd

Qu=12*10+ 1.6*5 =20 KN/ m".

Fer one meter Strip, Gu = 20 KN/ m.

4.12.3 Desizgn of Shear :

= Assume @ [2 for main reinforcement -
o, d=-2-06=32T4cm

Take d=27 em

Shear
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B V=589 KN
= ﬂiﬂT'bﬂ"n‘.‘
e

75=.24 »3
. .;.L-'c="' fd 0 es34KN

= Vu=589 KN < B V¥Ve=16534 KN
=>>>No shear Reinforcement is required. So the depih of the stair is OK.

4.15.4 Design of Bending Moment :

The Follow:ng fizure shows the Moment Envelope acting on the slamn
LA ne 11 2

i

Mu— 1068 KNm
Mnreq=Mu/09=1065/05%=]1B67T KN m

d=27 am,

las




7*10°
Laaae =1.63MPa .

K= 1000* 270 s

D
DRI« fi

o ﬂ g 2;]_,5
0.85=24

—

206

[mE, | 1 | 2% 306%1.63
o 420

I fii
p-_;[l—mu— . 1=l | < 0001,

As req =0 004%100%27= 10 8 em™

Ay min - if(%mwj(d} > ]}'—;(bw]{d]

J24

4(420)

: 1.4
Asmin= (100)(27) 2 == (100X27)

Ay mn=7TRT & ]

Asmin=77em*.......... Control.
13* Adreq ~ 1.3%108 - 1404 em’

| 3¥Asreg > Asnin,
Use As = 1404 am?,

Usa 20 12 @ 10em . . with As=(100/ 10)*1 13*2 =226 cm?

As provided—22.6 > Asreq. ... OK




Check for strain:

Tension = Campression

A*R=085%ft *h*%a
226420 =085*27*100*%g
a=4 14om

S 1.1 =4 8%cm
A 0.8

o i e T
Co= "—"La"*r;p_[}nj.
t 4.87

£, =0014 > 0005—= ok

4.15.4.1 Development length of the burs:

Iy
Ii-'.'.I'_ .|I. ha%ﬁh?xdb

2~

#lwlselxl 2 =4899

;400
224

Ly aveiilable > Ly, =48.09

4.15.4.2 Secondary reinforcement:

.4.-_.-=l=<fx.~_,__1 =Liose2160m
5 5

AS sire = WO0L85 & i = 0.0018x 100 27 = 4 Béem®

UsedlrlE @@ 15 om0 i With As= (1007 T5*0.79=53 o’
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4.12.3 Stairs at section (A-A) Details:-

- H . e i H
j mera it
=t - B e
Bn' = A 1l 5 § T 1 N R ]
! = L

L=ty

I 1]
49
; (] ':'I:I '._.""3.

|. k-
o LETCE s L

ey
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4.13 Design of Shear wall:

4.13.1 Calculation of loads:

W = lotal dead lands of the floor .

W Grouna meer = 793078 KN
W First Floor _HE:}E.!.J? KN

W Sccond Floor =5170.4 KN

Wt = W groms + Wrsi W ssond
Worst = 7934 7818295 67+5170 4=2 140085 KN
4.18.2 Calculation of shear force on "'shear walls™:

From Uniform Building Cade 1997(UBC), the 1otal design base shear n a given direction
shall be determine from the following fonnula :

% =F_"".'[1.Ji.f i A Fg.30—4)
RT

The total design hase shear need not exceed the following:

2.5Cal
R

=

W.. ... .. .(Eq3i0=5)
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The total design baze shear shall not be less than the following:

V=011Ca1W,.. ... .. .(Eq30=5)

h,=H Bufldlng = 3%4={2m

Z= 30
R=53
I=10
Ca=1024
Ci= 00488
Cv=1024
Where:

Z = seismic zone factor as gven 10 Table 16-L

R = numerical coefficient representative of the inherent over strength and global ducnlity
capacity of lateral force resisting systems, as st forth m Table 16-N or

16-p.

{ = importance factor given in Table 16-K.

Ca = seismic ceeflicient, as scr forth in Table 16-02.
Cz=numerical coefficient given in Scction 1630.2.2,
Cv = seismic coefficienr, as set forth in Table 16-R

hi, hn, lee = height in fegl (m) above the base to Level  nor x, respectively.
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Lq..30-8 (UBO)T = (H ]

T =00488*(12)"" =031
Cv*l o 02410
TR*T T 5.5%03]
Not Krceed
_25%Cati,, 2540244

Pl
ry

* 2140085 =2012 434N

K * 2140085 = 2334 648N

And Nat Less than
Fi=01*Ca*f*W =011 * 1,24 #1* 21400 85 =564 O8kN

3= V=2013 44 kN -—- Contral

Ft =0.07 x TxV =0.07 x 0.31 x 2013 44 = 50 66 kKN

The building contains enough wall to resist lateral force sarth quake and wind ) the
butlding 15 nol high (h<15 m}

Wmimuam remtorcemeant 15 m be considered torall shear walls
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(d.1d)Design of Isplated footing:

Onee the ulomate column or load 15 determined. the proper fooling can be desipned The

fellowing subsections describe the gnalvsis and design of footing IF 1) (

Load Calculation:

Fram Column |

Service dead load DL = 733,37 KN

aervice hiveload 1. 1. =339 R6 KN

Total serviea load =733.57 33986 =1073.43 KN

Factored load —12 *D.L +1.6 *L.L
=1.2%733.37 +1.6 *339.86
=1424 06 KN

Soil weight =18 KN/m”

Soil depth —1.0m

Live Floor Load — 5 KN

Column geometry 30%40 cm

Allowahle soil pressure =300 KN/m*

Sw=18%3%] = S4KN
g, =500=51-5=05*24.5=12875kn
Toital sarvice load =1073.43 Kn

Where :
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Sw :Soil weight
Pu ‘Factored Inad from the column

Pur :Total load on fonmdation

4.14.1 Design of Footing Area:
To determine the required footing area, the total service load will be used

Allowahle net sl pressure =428.75 KN/m?

__Total zapwiceload

Area

Loll Pressare

107343 KN
42ATREN /m®

-
-~ =

= 2.5m
Try 1.50m *20m Area=30m’ = Required Area =25 m’

For the design of the renfurce concrete member, factared load must be used
Pu = 1424.06KN

2 :
lemal = = 14;4[.'}6 =474 69KN [ m” <1.4* 500 =700EN (m”.....0K
0

Prezedfay

(4.14.2) Determine the depth of fooling based on shear strength:
Assume = hy,. =40 em ... ..d —40-7.5-2 =30.5cm

& Check for one way shear strength

a3



Crineal Section ai

ka |y
%

e

=k,
==

)

Id 0,305 = 0.505m

”
rA

| 2 s

L ; &
f'rﬁ=ﬂ'*(w_[: t d:' 'E.'"»u.mr.rr..:u:

=
Fu=d474.7% {'%43.5(}5 *1.5=3324ATKN

p_‘[.-i._ oy ".ﬂ,_{rl- _'JE % b"_ #® d}

pie=0.75¢% é* J24*1500% 305 = 280, 16Kn

gl =280 16 KN <Fn=3524TKN

The Founduation Deprh nuest be increaved

Selecth —Sem .. .d —405cm
Check for one way shear

rd =22 10405 = 0.605m

<

T -

2
Ve =A74.7 §{=—0.605)* 1.5 = 281 3KN
i
] . .
dle —p.fE*,fﬁ‘ %h, *d)

GVe =075 *%* V2T #1500 405 = 372,06 Kn

d.Fe =371.06Kn > Fu=281.3Kn
Safe

e Check for two way shear sction Jjpunching(

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

oy =4 |E| 14 ﬁl]‘j?w
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Where:

Calumn Length (@) 40
T Cobumn Width (by 30

=133
b =Perimeter of critical section raken at )d/2 (from the loaded area
b =dd+2a+26=4%0405+:2%04+2*0.3=3.02m

a, =40 [or interiar column

G = 1—-1.]1’?& d's E*{h i]wﬁ* 2020 * 405 = 1875 2947
C 6 ‘Sr ) e T 6 1.33

r = =g
Q.ﬁ:,=¢,l£ . —-l]xr'_r}hdﬂ"'*( L +z]m’zd.*mzu*-iﬂﬁzz?s?.sm:n

»’ / L/ 403
[ 75
Pl = 9. ;1.3.! Vb= 073+ /37 *3020*405 = 1497.92Kn
2 =
gV, =149792Kn ... Clomirod

Fu.=Pu—-FR,

FiR =, ®area of crinical section
Vi, =1424.06~ |4?4.? *(0.340.405)%(04 +{l,4l]5}] =1154 66AN
G Ve=149792 n>Tu_ =1154.66Kn. ... satisfied

{4.14,3) Cheek transfer of load ar base of column:

R &



@ln =g (085 fl1g)
@ = 0633085524 *(300* 400)] /1000 = 1591 2&n
Bt Fu=1424.06 < g’n=1591 2 -

.. Dawels arc not required for load 1ransfer.
Bul use the munimum reinfarcement of dowels:

A =0.005* 4g = 0.005* 30+ 40 = 6em”
Salect 616

ASpy g =12.060m™ > Asy

Design for Bending Mament;:

& At 40 em Direction.

Ok
3 =137 2N m

Mu=41875%

17y to design it by Plain concrere

Mu 137 :
=% TVVE snaam

1 A
: 09 09

Using Remnforced Concrete

_ Mu 15244x10° :
b " 1300wa08 oo
__ A _ 20
0.85x &' 0.85x24

m
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-

I
p==

i il_lxm‘xﬁ.n]
n

(e 7

I

1 [ 2x20.6x0.62
_[] _"lilll_—

. =0.0015

T 206 420

Ay, = prbxd =0.0015%1500%405=911.29mm’
Check As,

4

AS gy ege = 0001 8hr e e = 0,001 8 1 500 500 = 1350 e’
5o As = 1350mm’

Sedecr3gl)

Clear Spacing

M =462 Srmin

Check for Strain :

Tension —Compression

As» f=085x fe'xbxa
1570 =420 =0 BSx 24 = 1500 %4
aa 2 SSmu

st 4 35

Al

405 -25.35
£ = —— 2 s 003
i i b

g, =0.043= 0003 S 1

& At 30 em Direction,
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06"

Mu=42875* = =77 18N m

Try to design it by Plain conerete

My 7718

JIer—— P .
$ 09 09

=85, 75kN

Using Reinforced Conerete .

Mn  8575x10° —026Mpa

Kn = =
hd®  2000= 405

.
0.85% fe  (.85x24

I Snais
p:l{l— - 2..m:<K'?IJ

m 1H -rfy
1 [ 22206x026
= b= = 0.0006
o ED.E[ 420 J
AS o = P xbxd =0,0006 x 2000 - 405 = 304.67 mm’
Check As_,
Asml._ﬂ“=O.ﬂﬂlﬂ_xhxh=ﬂ1m18x24]mx5m]=13mmmi
oAy =1800mm’
Selecibg20
(lear Spacing

1500150 = 7 70
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Check for Strain @
Tension —Compression

A fir = 0.85% foubx a
TR =420 =085x24=2000* g
=38 T mm

L-=i]=45 63

5 = 45-45.63 *0.003
45 .63
£, =0024>0003 ... OK

4.15 Design of mat foundation :

)

L3 4 41 g2 15
e - Fd
s But /

nee Safe msull ow droiings
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