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Abstract

The idea of this project is the structural design of College of Architecture »
Hebron, which includes Several of the classroom &Several of Ateliers & computer ass &
teacher offices. The project will include the construction design with all details necessany
for the building which consists of five stories With a total area equal to 10927 souse
meters, .

The architectural design of the project based on multiple steric blocs distribuses
consistently in terms of aesthetic and functional purposes, as well as it has bese
designed in the form of distributing blocks that provide comfort, ease and soeee o
access for users, The importance of the project can be observed in the variety of e
structural elements of the building such as slaps, beams, columns, foundation...2tc

The project - God willing - will be designed using ACl code and we will use sorme o
programs of structural design such as Autocad2010, Office2007, Safe, Etabs, Atr e
And we will use the ACI code to determine the loads, and we will refer to seversl

references and graduation projects for data and design calculations. So the O Coert,
will include detailed structural study, analysis of the structural slements, axpected ans

Vil




calculated loads, the structural design of the elements required and the preparatin-j

construction plans. |
1

God grants success.
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List of Abbreviations

® Ac=areaof conerete section resisting shear transfer.

= As=area of non-prestrassed tension reinforcement,
* Ag=areaof non-prestressed campression reinforcement.

& Ap=pross area of section,
» Av=area of shear reinforcement within a distance 15).

* At=area of one leg of a closad stierup resisting tension within a {S).

& b =width of compression face of member.

= bw = web width, or diameter of circular section.

» .= compression resultant of cancrete section,

* G = compression resultant of compression steel.

* DL =dead loads.

* d-distance from axtreme compression fiber to centroid of tension reinforcement,
* Ec= modulus of elasticity of concrote.

*  fu'= compression strength of cancrete .

* i = specified yield strength of nonh-presiressed reinforcament.

= h=pverall thickness of member,
* Ln=length of clear spanin long diraction of two- way construction, measured face-to-face of

slabs without beams and face to face of beam ar ather 5UppOrts in nther casos.

* L=lengthof clear span in long direction of twio- way construction, measured cenler-to-center o &
in slabs without beams and center to canter of beam or other Supports in cther cases.

* || =|ivelogds.

o Lw=length of wall.

= M =bending moment.

s M, = factored mement at sectian,
» M, = nominal moment.

& Pn=nominal axial loag,

* [Fu=factored axial laad

+ & =Spacing of shear or in direction parallel to longitudinal rainfarcement.
* V¥c=nominal shear strength provided by concrete.

¢ Vn=nominal shearstress,

x".'r’




® V&= nominal chear strength provided by shear reinfarcement.

Vy = factored shear force at section.

We = weight of concrete. (Kg/m?).

W =width aof beam or rib.

Wu = factored load per unit area.

¢ = strength reduction factor.

€. = compression strain of concrata = 0.003mm/ mm.

E; = strain of tenslon steel.

£; = strain of compression steel,

¢ = ratio of stee| area
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Chapter 4

Struetural Analysis & Design

4-1 Introduction,

4-1 factared load.

4-3 Slabs thickness caleulation

4= load calculations,

4-5 design of wpping.

4-0 design of rib.

4-7 design of beam.




(4.1)Introduction:-

Conerete is the only majar building materfal that esm he deliversd 1o the job site ina plastic st
unique quality makes concreie desirable as a building materin] bevanse it cen be meldad (o virtally =
or shape.

Concrete used in most construction work is reinforead with steel, When concrere striciure mstbes
resist extreme tensile stresses. stee) supplies the necessary strenuth, Sreel is embedded in the concrete 8
form of u mesh, or roughened or twisted burs. A bond forms hetween the steel and the concrere, and &
can be ransferred between bolh components.

In this project, all of design caleulation for all structural members would be made upon the s
system which was chosen in the previous chapter,

So, in this project, there are one Ivpe of clab “ohe way ribbed slab™. They would be anak
destzned by using finite element methad of design, with aid of a computer program called "ATIR- Sof
to find the internal forces, deflections and moments for ribbed slabs . and then handla ealeulation
made 1o [ind the required steel fop all members,

The design strength provided by a member. its connections to other members. and IS Crogs — s
terms of tlexure, and load, shear. argd torsion is taken a5 the nominal strength calenlated in accond
the reguirements and assumptions of ACI-318-08code.

(4 .2) Factored loads:

The lactored loads on which the structura] analysis and design is based tor our przject memb
determined as follows:

Fu=1200-1.6L1




(4.3) Slabs thickness calculation:

Figure (4-1): Ground Floor Slah.

[4.3.1) Determinatian of Thickness for One Way Ribbed Slab;

Avcording o ACI-Code-3 1 8-0%, the minimum thickiess of nanpresticssedbeams or one way
slabs unless deflections are computed as follow:

The maximum span length for one end continuous (far ribs):
Biia for one-end continuous = L/18.3 = 4.6 /18,5 = 0.248m —24em
Nate: We selved this deflection by reinlorecement.
The maximum span lenpth for both end continuous (fowr riba):
b for botheend continusus — L2
=3.481 =D.25m=25m

 Select Slab thickness h=32em with block 24 cm & Topping Sem
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(4.4)Load Calculations:

(4.4.1) One way ribbad s)ab:

For the afe-way ribbed slabs, the total dead load ta be used in the analysis and design is calculated 25

Follows:

i s Pl i, — A T T it g Sy

e S | M |

Fig. (-2) One way rib clab
Calculation of the total dead load for one way rib siab is shown in the following table:

Table (4 —1) Calculation of the total dead load for one way rib slah,

! Na. |  Parts of Rib . Calculation
1 | Rib 0.12*25%0.24= 0.72KN/m
| 2 Top Slab LOB*25%11.52 = LOJKN/m,
: Plaster 0.02%0.52%22 = 02298 KN/m.
4 | Block Ld*9%0.24 = ().864 KN/m
15 Sand Fill M7*1650.52=0,5824 KN/m
b Tile 0.03#2341,52 0.3588% KN/m
7 Mortar A2F2240,32=0. 2285 KN /.
B partition 2.30%0.52 =1.196 KN/m




Mominal Total Dead load — 52188 K Nimoof rib

Naminal Total live load =5 KN/ of ril
qu=1.2%5,2188 + 5%1.6 = 14,262 KN/m

(4.5)Design of Topping:

Head load of topping

Tiles 0323 = 0:69 KN/m®

Mortar  0.02*22 =044 KN/t
Sand 0.07%16 =1, 12K N‘m?

Toppimg D.OK*25=2 KNm®

Partilionz 2.00 * 2.30= 1.6 KN/ni™.

Dead Luad= 885 KN/, (for Stares)

Live Load =5 KN/m”, {for Siores)

W= 1.2DL + 1.6 LL
T2 BB+ 16 *5=1862 KN'm® (Total Factored Load)

W, *I® 1862+ 042

M =
fu 12 12

= 0.2482 KN.m

My = 055+ 042+ V27 « 1000 » 80%/6 = 1.26 KN. m
iy = L2BHEN.m > M, = 0.482KN. m

Mo structural reinfarcement je needed




For the shrinkage and temperature reinforcement »-

g = 00014

A= p*beli= 00018« 1000 = 80 = 144 mm?.

Arx, 14+ IS . 0
HOrD820 === 2 =2 5 s Spicing(S) =2 = 0.347m =347 mm
.qh,g’ al) |

2HO i ]
=380 * [ —— —T5* <380 =
l'gt-‘tzr_'- ! i E-Tuj

=330 mm. = 380mm.

=3Mbh=3"80=240'mm,... cesenetomtrolled.

=45l mm,

~Use 8 /@ 20 Cm C/C in both directions,

(4.6) Design of Rib (GF-R1)

Material :-

- = ' v.d
conerete  B300 Fe'=2TNanm

Reintoreement Stecl fv =420 Némm-

Section ;-

b=12cm =52 em

h=32em =8 cm




Vgt
A8 378
L T

fig 4.5 : (Live load of rih)




UL T TR
L H THTITT
I L | [m[ '
[ Lﬁm Ll ‘
, fig 4.4 : (Dead load of rib)
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F'i'iﬂ*"\/ kﬁﬂ"\/ l.»—-r‘\‘,,ﬁf
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1
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264 | 282
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| 252 | 248 248 | %32

E{wi\/ -f

392
T

fig 4.6 : (Moment / shear enveloped “factored” of rib )




Shear

fig 4.7 : (loading of rib)
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(4.6.1) Design of Nexure of rib (F-R1j.-

(4.6.1.1) Design of Negative moment of rih (GF-K1):

1) Maximum negative moment af s ort (6 ) I =,

M= Mu /gy = 32,2/ 0.9=359 KN.m

fr A2 q
e e L e ]
GESS  Dasezy O

M, 312t~
h’ o e | 15 il = — 3
| Dagi? i'l'_-__—__—.li- (h267)E |.{]5.} "I-'”]E

1
=% — | = ﬂ"h-r;"m .
g = (1 "n,.'li < 3 =3

e
P _ 210530182 =
— (1 vl'l “'__E?-—J‘ 0.0025.

A= b fd=0.0025% 120 *284 = $7.59 tnm?

#
e 14
A_}m"_r — -TEY—:- i—j’.u 1=|'] -} —.-'ilev*ﬁ.r . ...n...--{A{tI‘]{.’-f‘.ll
- l."ﬁ 5
g 1209284 > 2y 150 L oy

= M6.5 mm" < 1148 mp? taesesion Larger value is contral.

=g = 6.5 mm'< ;*.:;HT =114 8mm”
A5 = 114 8mme,

2D 0=15Tmm’s Asigg = 114.8mm’ . Ok,

- Use 2 @10




Tension = Catnpression
NSy =03SH R ey
I57*420=02R5 =27 % 120" 3
i =23.%mn.

23,
S

=3

-

= :
_,f1',

=28 Tnumn. * Note: fL.' =27 MPa= 28 MPa— A = 0.85

k=

d— w
By L ﬂ',l:li,l_:!

_ 2§7-28.1
PITE

0003 =0.028> 0005 ~d =00 0K

3) Negative Moment at suppot ( 2) Mu"'=23KN.m

Take & Use 2 @12

4) Negative Moment at suppol { 3) Mu™= 24.8KN.m

l'ake = Use 2 d 14

5) Nepative Minment at suppot { 4} My ™= 21,5KN.m

I'ake =~ Use 2 P12
&) Nepative Moment at suppot { 5) M= 32.9KN.m
l'ake =~ Use 2 drl6
7) Negative Moment at suppot ( 6 ) Mu™'= 32, 7KN.m
Take = Use 2 dr146
8) Nezative Moment at suppot ( 7} My ™= 14.1KN.m
Take « Use 212

%) Negative Moment at suppot ( 8 ) M ™= 25KN.m

Tithke = Use 2 P14
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10) Negative Moment at suppot (9 ) Mi“'= 37.IKN.m

Take = Use 2 ®16
11) Negative Moment at suppot {9 ) Afu 7= 3L1KN.m
Teke « Use 2416

ative Moment at suppat (10 ) M Y= 20 2KN.m

Take = Use 21212

{#.6.1.2) Design of Positive moment of rib (GF-R1)

d = dupih - cover —diameter of stirrups — (dizmeter of bar/ 2)
=320 - 20 -8~ "= 284 mm.

—M, =38 KNm

—+h =520 mm.

o Myp = 085 £ v b+t + (u =)

— 085427 $0.52 «0.08 = (.;134 —3—1,”-‘3] +10% = 233 K.

dM,e= 1.9 ¥ 233 =209.7 KN.m
— M =213 8 KNm > M, ,.,.= 38 KN.m.

- Design as rectanzular saetion,

1) Maximuom positive moment M =383 KN.m

Mn=Mu/$ =38 09=422KN.m.

. ¥ 420
= { = e lB.J
PA6 S DESe27




. ags1p
fooy Ui = = — 0.806 M1
hed?  DGZe (0.204)

o
ERERE T ...'1‘-)= 0.0022,

—A =g *h *d = 0000382 520 *284 = 3251 mm’.

| I_I’.:: : ik :
t Aspn = Semvbyrd 2 Zabyxd o (ACELOS D)

__ 4120284 2= -
d=d A0 420

=105.4 mm* < 1325 mm"

s = L

Radaitt

216 =402 mm > As,— 3251 mm. OK

{
‘ L lae 216

— Cheek for strain:- (£, = 0. (H)15)
ension = Compression
A;*fy =0RSM L *b*a

|
- 402 420=0.85*27* 520 %

g=14.15 mm.
7T MPa=< 28 MPa— fi, =085

@ _ L#15 ' ;
—— = — 4.6 mm lll a1 = P
] f; OE3 1 e

£, =

2= w .03
C

ZEATIRE 4 0003 = 0.048 > 0.005 ~p=090K
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1) Posilive moment span { 4 ) Mu™7T24 KN.m.

Mn=Mu/p=24/00=26TKNm,

m=—t-——"2 __ 133
DAS T, (LHSET

i =Mn 267w 1078
T EedT 052 (02R47°

= [1.637 MPa

1 F_
ga={t= 1 _J-H,.."rl..]
1.],1 q J';.u T
3 [ L GTIRF
-Ep— 14“ ——'Tﬂ'h"—]—ﬁ_nmﬁ

|
[ —A, =0 F by "d=0.0015% 520 ¥284 — 237 mm’,

Ie
Ay = Pt by vd = byl o (ACI105.0)

=
“a* 1404284 2 =2 4140+ 284

=123 mm™= 132 5mm"
' L AS=132.5 mm-,

2D14=308 mm > ASg 227 mm . OK

=+ Check for strain:- (g, = 0.005)
Tension = Compression
Aty =085* S *h*a

B 420=085*27* 3520 %3

a4 =10.84 mm.
1084 o >
6= e | 275 mm ¥ Note! 7 =24 MPa< 28 MPa— fi, = (.85
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=14 0,003 =0.064 > 0.005 - =0.9 OK.

s Used didg

3) Posilive moment span {6 ) Mu'" =26 KN.m
Mn=Mu/h=26/05=280KN.m.

fir. — A20

M= s fa ORF27 Lk
M PRI T )
K, ——n —_ 28510 _ 459 NPy

T hed® 0 S2{IU2EER

p=—(1- JI_ el

_L 35,8 _Elﬂ'.ﬁT*'.IFI.H
mﬂ(l qlll - 0.0016.

A, =0 Y by B = 0.0016 * 520 #2784 = 246 min’,

=

:
Afiyin = f‘ﬁ shyvd 2 ; 5 v (ACE-10:5.1)
_ 77 o 14 ,
=o=x 140 =284 = —x 140 % 284
=123 mm'< 1325mm’ ..o Larger value is control.

&~ As=246 mm’,

& Use3 @14 =308 mm™ As,.. =26mm’ . OK
—+ Check for strain:- (£, =2 0. 0035)

Tension = Compression

Ay =0B5 ¥ *h*a
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308% 420 = .BS ® 27w 520« i
a= 184 mm.

& L0H4

e 127 mn * Note: £/ =24 MPa< 238 MPa- » By = 0.85

£, = 57 0.003

=== 0,003 =0.064 > 0.005 +d-0.9 OK.

O . T )

4) Positive moment span (26,6 )

Mu® =266

S Usp 214

8) Positive_maoment span (21.8 ]

.'1':{”' s 21.8

~Use 2 @12

Positive mopment span 2]

Nt = 332

s ea 2 16
7) Fositive moment span (20.1 — e
Jehmaadd 2L - ]
At = 20, S s |
F e T2 DI {1y Lt .__.|i

S Use 2ep g2

81 Positive maoment spun (18.5 )




At = 183

= Use 2 4512

4 Positive moment span (31 )

Myt =31

~ Tise 2 @14

10) Positive moment span (37,4 )
A =374

+ Use 2 4D16

11) Positive moament span (19,1

Mu™ =19

~TUse2 12

12) Posilive moment span 28.1 )

Mu™ =281

=~ Use2 ©14




.
J

—

14.6.2) Desiyn of shear of rib (GF-IL])
d =320 —-20-8—16/2 = 284 mm

1) Vu =39.0KN
=
: J5
EIJ"r'_‘-¢'*"ﬂ—"|J\, el

_{lﬂ-*-ul'r.':‘ Sy — T LT
= [Z0™ 284 =22.13 KN,

LIM@ V=11 #2213 =2434 KN,

+Uheck for Cases:-

1= Caee | - Vu“«’ﬂ'l—c.

=S

393 T5= 122, Not satisfy

2-Cozed :dl—:-.i*i Ny = Ve

1222 38.3= 2434, Not smisfy

3- iﬂﬁ_._@y :{'""I u ":‘¢'r"';| 15 l"'--j'_=1'| Er!f'

Provide minimum shear reinforcement

Vimin, = li* i butd =——a V27 *1204284= | | 0T KN,

d]'v's,m::n = E;

2 hesd=2+1204 284~ 1136 KN
G = 3136 000000000000 conteo]

BV = 24306 KN <V, =322 KN < (V. IV, ., }=33.786 KN ...

satisly
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~Case (111} is siatisly — shear reinforcement s reguaired.

Use 2 LegdB for stirrups As a0~ 100,52 e

dysmin 939
b 09

Ve =

12.52

Avw L= . 100,52 = 420+ 313

- L = #1077 = 1055.1 mm
ve=1 _ e 12.52

= Use 2 Leg ®8 @ 15 Cm C/C
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(4.7) Design of Beam (GF-B4);

Materiul :-
conerete  B300 Fe' =27 Nimm®
Reinforcement Steel fyy = 420 Nimm®
Section :-

D =80

I h—32em

Aceording 1o ACI-Code-318-08, the minimum thickness of nonpresiressed beams or one wav slabs

detlections are computed s (ollow:
N [Or vne-end continuous — L/18.5
= VE.5=0.22 m.
hiws for bhoth-end continuous = 12
1 =7.5/21 =0.3% cm.

Cantilever is 1.65/8 =0.357cm.

+Sclect Total depth of beam b= 32em.




fig 4.3 (System : beam geometry)

(Dead load of beam)

fig 4.10 : (Live load of beam)

Live load . Service

L bol | | lﬂl




fig 4.11 : (Moment / shear enveloped “factored” of beam )

_Momems: _spans 1o 3

146,
1.8 34,

J

b
‘L’H\ y

4.7.1 Desipn of Nesure:

4.7.1L1 Design of Positive moment:-

—Mu,,, =35KN.m

b =80Cm. . h=32 Cim.

d =depth - cover - diameter af stirrups — (diameter of bar/ 2)

= 2041 —10) :f—zmmm.




CIL‘E\ _; *d =£*:ﬁ‘ = [171.86mm.
Bie = 0% Coy =085 * 111 .86= 95.08mm.  *Note: fe =27 MPa < 28 MPa—8, = 0.85

Mt =085 % f8b%a v (d-2)

= 0.BS * 27+ 05,08% R00% ( 261 — 2588 y o 1

=372.63 KNm .
b=009
—Mn,,, = 0.9 * 372.63=33537 KNam . ¢ Neote; €,= 0.004 — ¢ =0.82
— My, = 35233537 KN

ssingly reinforced concrete section.

1} maximum positive moment span (2 ) Mu"™ =50 KN.m .

Mn=Mu /b= 50709 =555 KNm .

Fo . 4z 183
UBS J.  OBSwz7 o)

_ My 35.5%107F

" hed® 0 (DZBL)

= 1.02 MFa.

L1 |q _Tlem,
Rl 1 Frd

—A =0 * by *d=00025 * 800 *261 =5185 nim”

It
Ay = S—=hy, ol > }im!].r,_.rf.!' oo (ACT10.3, 1)

Ll 3




_.'i"lli;]mn e :"AS-r:L-I =

= Ag =696 mim”.

Alse 416 — As=803.8 mm-

— (Check for strainz- (£, = 0,005}
Tension = Compression
A" fy =085* [/ *b*a
805.8*420=0R85%27* 80U * a

n= 2068 mm.

a  anen .
£ — ————=2473 mm.
#0835

£ = 0w 003
5

*Note: f; =27 MPa< 28 MPa— ;= (.83

=“::_iﬂ 0002 = 0,020 0.005 +d=0.9 0K,

v Lsed @ 16

2) maximum positive moment span ( 3] Mu'"’ = 89 TKN.m

~Usedd 1§




2) maximum pusitive moment span {4 ¥ Ade™ =199 KN.m .

< Used @ 16

Diesign of negalive moment (4,7.1.2)

nevative moment support (1 Mr”{-]=iﬂ.5](]\'.m

PMna = 73. KN.m = Mu = 58.5 KN.m — Singly reinforced concrete sectian.

Mn—Mu /p=58.5/ 0.9 =65 KN.m.

. 1 L
i 085 f. 08537 13
ey = E—;
7, S L S T B

bed®  HioU= (026112

F = T:.'_ [.1 = J'l == E-F(:,-?r: ,l
I

4] B 1
o (1_ !1_MJ=n_nﬂ;g
1RA W) 20

—A =p b, *d = 0.000429 * $00 ¥261=607.8 mm’.

i 14
-lql.qm_i'n = ll-:_“:‘,.‘lﬁ;?wﬂd :‘_" ﬁ?b'ﬂ*d ----{AL‘['ICI,E,I}
=Y o000+ 261 = Zted00+261
4ad2i) G b
— 645 8 mmr< 896 mm© ... ....... Larger value is control.

~Tse4 @16 — As=803.8mm’
— Check for strain:- (£, = 0. 005)
Tension = Compression

Ay fy =0RS™ £ ¥ h#g
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303.8*420=085*27*800*a
a= &4 mm,

¢=21.6mm

_ 261=215

= 003 =0.033> 0.005 ~d=090K.

“Max. Negative moment on support 2 A" =131.6

M. = 44.8 KNom > Mu = 36 4 KN.m — Singly reinfarced concrute section,
Mn = Mu i = 36.4/ 0.9 = 20 AKN.m ,

el A8 L
e BNS S DBSe2? 183

] 04a1D
Ko = : E_ -_— = '.' ’
T Bed?  £8e(0FelT 0.74MPa

=if1— lj _?T.F:'g!rrJ.J
m ;‘] Iy
| —_—
el - _ da0,74=18.3 e 1
e (1 11|I1 —mee j N.001 &

A — p ¥ by *d = 0.0023% 800 * 261 =3752 mm®,

e ——

=
rn’
‘ I‘quh)= #*hw*l"’ E Tr‘_‘}* bw-d .1.........-.l:."':'l(:l"lu._:.]j'

27
4adz0)

-G00+261 > 224300+ 261
420

l ‘ =438 mm < 696mm* .. Larger value is control,
|
|

—+AS = 696 mm = As,, 375.2 mm’.
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= As = 696mm’.

SUsed D 16 — As=803.8mm’

— Check for strain:- (g, = 0, 005)
Tension — Compression
Ay Ty =085% £ g
8038 %¥420=083*27% 800 ~a

o= %38 mm,

| =2 ‘,—f-‘;:sﬂ =216 mm. * Note: ff = 27MPa< 28 MPa-» £, — 0.85
(5] s
=i =
£, =5*0,003
o

=207 B0 0,003 = 0,033 > 0.005 =09 0K,

-
s G0

! negalive mument support ( 2 ) MW" =91 8 KN.m .

A Use 418 — As =203
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(+.7.2) Desizn of shear for beam:-

1) Vi = 74.9KN .

*0.8*0437.5% 10°=22733 KN

» Checle For dimensions:-

pVe+( %" b * ST b xd) =227.33 +{ ;- 0,757 * 0.8 *0437.5%10°)
= 297.33 40095 = 130087 KN =Vu=366.7 KN.
= Nimension is big enough.

—+ Check For Cases:-

| 13.66 < 366.7< 227.33.......Not satisfy.

3-Cased:p Ve V, = ¢V PVane

Vs 2 fTe * b *d=Z2VET © 0804375 107 = 8535 KN,

il SR T

> %* b *d— 22 *0.8%0.6125% 10° = §7.5 KN, ........Contred.
Vs i = B7.5KN,
V. + Vs, =227.33 +87.5= 314,83 KN,

BV Vo < OV, + Vs,

22733« 3667 = 314.853.......... Not satisly.




4-Cased V. + Vs < Vo 2 OV, +{% o JE Th o ndy

=297 334 87.5 < 366.7<227.331 1E 37 E0.8 *0.437.5 *10° )

314,83 < 3667 <6019 ............ Sabisly.
Desion for region 2 and 3

Vo =875 /075 =116.6kn

Av F=s
) e

§=147.27 mm
= EE = 2|8 mm.
= 600 mn,
ng=218mm < Sy = 24727 MM
take =20 cm
o Use @10 2legs @ 20 Cm C/C.

Desipn for rezion 4

Wa=| b?u Ve )=1839

E. - Vs
_{ 5] [ fap=al]

S=155.18

Aa= 15518 mm < 5, = 218.75 mm

take 5= 15¢m

5 Use @10 2legs @ 15 Cm C/C.




’ 4.10 Design of Column (C1 )z

C1l...500 C2...1000 C3....1500 C4.._.2000

€5....2500 (G....3000 C7.. 4500 CH.... 5500

CS......6500

!7 e GROUN | BASEMENT | TOTAL | Final | NAME NAME
STORE | STORE | DSTORE | STORE VALUE | BA+GR4EF

&t 0 0

2 0 0

3 |0 0

4 0 o

5 0 0

6 0 0

17 o 0 185 190 375

E 0 58 38295 [3955 843,45

u o] 386 350 3456 1081.6
0 152 164 170.3 4863
0 0 505 500,3 1005.3
0 145 1117 1120 2382
0 975 993 1000 2968
0 385 474 480 1339 1500
0 0 238 350 588 1000
0 0 732 730 1462 1500
0 2116 |595 6003 1406.5 | 1500
0 71113 |8m 845 2397.13 | 2500
o 0 azs 330 555 1000
i 0 79 a0 159 500
G 74 239 241 554 1000
0 242 200 201 643 1000
0 205 274 5= 479 500
0 32.6 20 22 74.5 5
0 200 g a 218 00
0 0 200 200 400 500
0 0 A05 605 1210 1500
0 28375 | 186 186 655.75 | 1000
0 255 281 281 817 1000
0 221 281 S 502 500
a 58 66.58 66 58 19116 | 500
0 34100 | 377.25 |377.35 1095.50 | 1500
0 34536 | 380,12 38012 11056 | 1500
0 65.83 | 7249 72.99 21281 | 5op
i 158,55 | 165.02 | 165.02 488.58 | s00
0 938.16 | 95121 | 95131 ?841.58 | 3000
0 (85118 | 95018 [9ss18 | 2869.54 | 3000
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32 |o 0 18301 | 18121 | 18124 54549 | 1000
EEE 0 14022 | 14745 | 147.45 43512 | 500
an |0 0 810,58 | 83055 | B30.55 2471.78 | 2500
41 |0 0 220.88 | 837.4 837.4 249568 | 2500
az |o 0 16.92 | 16134 | 16134 3306 [ 500
43 |o 0 204.11 | 20076 | — 404.87 | 500
44 |p  |o 706.08 70359 |—0 1409.63 | 1500
a5 | 0 532,75 54008 | 540.06 1612.87 | 2000
a5 |0 0 81095 8108 |810.98 243291 | 2500
a2 |0 0 85139 | 849.14 | 849,14 254967 | 3000
48 | D 0 164.47 | 161.02 | 161.02 48651 | 500
43 |0 0 29581 | 22388 | — 4497 | 500
sa |0 0 789.87 (79278 | —— 1582 65 | 2000
ENR 0 58400 | 50828 | 508.28 1780.65 @ 2000
52 |0 0 a02.9 | 91007 | 910.07 2723.04 | 3000
53 |0 0 95327 |957.43 | 957.49 286825 3000
sa | @ 0 1 178.05 [176.06 | 176.06 530,17 1000
55 |0 0 7281 |8303 | 83.04 23898 500
6 0 |0 129039 | 33607 | 336.07 | 962.53 | 1000
57 0 D 30553 | 35371 | 353.71 | 1012.95 | 1500
52 | O 0 £8.27 | 6501 £5.91 130.09 | 500
58 0 0 0 3882 | 388.2 776.4 | 1000
60 0 0 0 45577 | 455.77 911.54 | 1000
SR 0 0 102.99 | 302.39 605.98 | 1000
B2 | O 0 0 28108 | 28108 562.16 | 1000
B3 |0 0 0 7224 | 7234 1444.8 | 1500
4 |0 0 44595 | 960.77 | 960.77 2367.49 | 2500
65 |0 0 11343 | 95309 | 993.09 3120.53 | 2500
B6 | O 0 18499 22175 | — 405.747 | 500
67 | O 0 0 23975 | 239.76 479.52 | 500
68 | O 0 0 51698 | 616.98 1233.96 | 1500
G |0 0 14565 | 81840 |g81849 1782.63 | 2000
70 |o |o 370.14 | 84491 | 84491 2059.56 | 2500
71 | @ 0 61.63 | 18058 | — 252.21 | 500
72 |0 0 0 85.13 85.13 170.26 | 500
72 o 0 o 200.59 | 200.59 40118 | 500
7 |0 0 0 319.38 | 315.38 638.76 | 1000
(75 |o 0 0 127.75 | 127.75 2555 | 500
7% |0 o |0 375 375 750 1000
77 |o 0 0 46173 | 461.73 973.45 | 1000
78 | O 0 0 | 162,07 | 16207 324,14 | 500
179 |0 0 o 961.45 [96145  |[1922.9 | zoo0
g0 |0 0 0 123028 | 1210.28 2450.56 | 2500
‘a1 |o i ) 14287 | 4287 857.4 | 1000
g |6 0 0 | 790.23 | 790.23 1580.46 | 2000
83 |0 0 o 560.83 | 560.83 1121.56 | 1500
ga |o D o 238.81 | 23881 47752 | 500




e —

R R iEmmm—

[85 |0 0 D [ Min Min 0
(B6 | p 0 0 Min Min a
&7 |8 0 0 303.1 3031 606.2 1000
23 0 0 0 Min Mlin D
|83 |D ] g Min Min 0
an g 0 183.96 | 20891 | —_ 39287 | sop
91 |o 0 1040.6 | 1129.05 | 1129.05 3298.72 | 3500
92 |0 0 1045.9 | 1086.35 | 1086.35 3222.62 | 3500
93 |0 0 201,79 | 67124 | 671.24 1544.27 | 2000
94 |0 0 17086 | 16633 |—— 33719 | 500
95 |0 0 959.03 | 97529 | 97529 2909.67 | 3000
96 |op 0 967.55 | 04684 | 04584 286123 ' 3000
97 |0 0 18871 | 583.33 | 58339 3053.96 | 3500
82 |0 0 0 264.48 | 26448 528.96 | 1000
9 |@o 1] 50.68 | 15203 | — _ 21171 | so0
100 |0 0 334.43 | 908.1 906.1 214668 | 2500
01 |0 0 33745 | 87858 §78.58 2094.61 | 2500
(102 |0 0 65.36 |541.34 |[s541.22 1148.04 | 1500
102 [0 0 a 24525 | 24572% 490.5 500
104 !q 0 0 114825 | 148.25 2965 500
105 |0 i 0 367.67 | 367.67 73534 | 1000
106 |0 0 0 17892 [178.97 35784 | so0
107 [0 0 0 92.15 92.15 1843 | spp
108 0 0 253.28 | 29318 |2¢3.1s 83964 1000
(109 |0 0 189.65 | 21971 | 21971 629.07 | 1000
110 | o 1855 |49801 | 113858 | 113858 2960.67 | 1000
111 |0 46267 | 226,55 | 837.07 | 837.07 236336 | 2500
112 14 208.73 | 117.16 | 56063 | S60.63 1448.15 | 1500
113 |0 | 11054 [ 7374 | 22713 227.13 638.54 | 1000
114 | 0O 458.63 | 455.14 | 1341.11 | 134111 359595 | 4000
115 [0 11435 | 11375 | 93016 | 98016 4241.77 | 4500
116 | 0 516,72 | 5039 |653.64 | 653.64 23275 | 2500
i F DI, 273.07 | 26643 | 26617 | 286.17 1071.84 | 1500
118 g 3129 | 313.03 | 887.41 | 88741 240075 | 2500
119 |0 780.92 | 783.2 | 654.00 | g5409 28723 | 2500
(120 |0 350.51 | 35543 | 4380 438.9 1593.74 | 2000
121 |0 187.14 (18417 17741  177.41 726.13 | 1000
122 ' 135.24  113.71 | 37454 | 374.54 1002.03 | 1000
122 |0 347.19 | 284.47 | 93484 934.84 2501.34 | 2500
1124 |0 156 128,62 | 44000 | 44009 1166.6 | 1500
125 [0 8283 |66.85 [223317 22331 5863 1000
126 12086 | 40119 [ 312324 | 3315 3315 1585.11 | 2000
127 | 57.07 | 21322 | 181.87 | 23455 | 23455 921.26 | 1000
128 | 55 37921 | 455 55 55 47981 | 500
129 | 8845 | 201 143.79 |C109 | ci09 1229.47 | 1500
130 8918 [408.18 80963 |57 c57 1908.61 | 2000
1131 |0 7180 | 13333 [ (58 C58 205.22 | 500
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[ 93138

137 [2026 |[1031.2 [807.02 | 931.38 3909.66 [4000 | ¢c7 cé
133 | 1201, | 12398 1127 127611 ' 127611 | 61208 |6500 | CS C5
134 | a78.1 | 490.65 | 41835 |474.25 47425 233566 [ 2500 [ €5 c2
135 | 1201 | 1075.5 | 744 115574 | 115574 | 5333.14 [ 5500 | C8 cA
136 (4781 | 10805 | 10891 | 11234 1234 4894.72 | 5000 | €8 c3
137 | 2595 697.6 | 767.36 | 74936 |749.36 3223.27 | 3500 [ €7 c2
132 8683 | 9a9.78  1077.1 | 1057 1057 5025.27 | 5500 | €8 3
139 | 9662 | 11544 | 12755 |1240.63 | 124063 | 58775 | 6000 | C9 5
120 | 3205 | 379.21 | 416.42 | 402.18 | 402.18 192052 | 2000 |ca c2
141 | 281.2 | 596.79 | 114.82 | 790.23 | 790.23 257332 3000 | €6 c2
FERE 22471 | 106459 |560.82  560.83 241131 | 2500 €S c1
143 | 1451 | 54127 | 34544 | 27413 | 27413 1580.07 | 2000 | ¢4 2
144 | 5203 53415 | 48853 | 385.44 | 38544 2313.94 [ 2500 | €5 3
145 | 3481 32080 [ 58239 45123 |45133 153,91 | 2500 [ €5 2
146 | 693.3 | 752.02 | 18845 | 14683 | 14683 1928.1 [2000 |[cA c3
147 | 2812 | 28923 |580 | 867.53 |B67.353 2585.54 | 3000 | €6 c3
(148 | 520 | 53423 | 488 30755 | 357.55 233733 | 2500 | CS c1
149 | 281 | 200.36 | 416 787.34 | 78734 2472.04 | 2500 | C5 C1
150 0 19748 196.08 |583.86 | 583.86 156128 [ 2000 |c4 c1




nnl Calculation
Total factored load =2000 KMN.
Totul services load = 1500 KN.
Column Dimensions = 50%25 ¢m.
Soil density = |8 Kg/fom3,
Allowable soil Pressure = 200 KN/ m2,

Assume Tooting to be about (40 cm) thick.

live load =5 KN/mE.

Datow 100 - 5 - 0.45%1% - 0,4*25 = 415 KN/




Determination of Footing Area:

Determinate ¢, = 2000/3.8 = 555,55 KN/’
Determine the depth of faoting based on shear strength:
Assume h =40 em . d=400-75-14=31] mm

* Check for nue way shear strength

10— . ¢
Crifical Section  at E—n!"

E+{f=n-—;i+ 0..461 =0.63m

)
' A i
Vit =500 % (=~ 0.63) *2.0 =364 KN
8¥e=pit (T *b, *d)
gle=0.75% é * (24 #2000 * 461 = 564 61 KN
$F e =564 61EN > Vo= 364 KN
Safe

¢ Cheek for two way shear action (punching)

The punching shear strength i5 the sinallest value of the fallowing equatinns:

1. 2\[7
BV, =¢p=| 1+ =7 b4
Cik. A
: 1 & ) f T
5 gt B (NG 1 Nl S
TIOi

T, l f l-T
?:'.J— HE= l?";'." ,irl l!.i'r_.ﬁII

Where:




(. whima Lenpth lﬂ] 30

—— =2 )
T Ul Width (%) 25

By Perimerer of eritical seetion taleen at (d/2) lrom the loaded area

b, = 2(46.1+35) +2(46.1 +35)=324 4em

C—=d0 for mterior column

ol :#}l -|ni-] fflf hd E‘S'ﬁ 1= E ]* ’E*‘qlﬂt;'ﬁl_jﬁr;‘_j‘iﬁ-ﬁ;
Ol T | 2 ST St
L e, )* 0.75 . (40%461 N —
= — +2\ A hd=—T* +2 | #4723 #2044 # 461 = A
i ¢12 .FJ id """"" ; E |H_ 2944 ;| v 3244 % 4061 = 3518.6KN

%24 #3044 * 461 =183 SOKN

@l =1831.59KN ... Contral
Vi = Pu— R,

IR, =ar,, ®aren of oritical section
Far = 2000 = [S00 # (0,35 + 0.461)* (0.35 + 0.461)] =1 18O KN
Ve =1831 59KN >V, =1180KN........ sarisfivd

Desien for Hendine Moment:

8257
a

M= 3353%2.0% = 3T 74 KN m

Mu=377.74 KN.m
Lsing Reimforeed Concrete.

377.74

M= =12 71N m

Mp  419.7%107

Kn= —t=. - 0,987 Mpa

bd®  2.0%0.46]1°

Fage 69 ——




LB 40
0.85* & 08524

_1[ i Exmxﬁn]
ﬂ___1_ﬂl-__jr_-

=20.588

7 feg.4.20)
F

.t

1
J—2.4I o i

30,388

1 [ 2%20.5880.987

v 420
As, = p*h*d =216%107 *200%46.1 =19.92mm"
A3y =0.0018 %5 % fr = 0.0018 *200 *55 — 10 Sem®
Ay =19.93> i =19.8eny’

Sefect 13014450 v =20 em™ =19 om0k

o)

Check of strain:
AsMfy=085*f *h*y

2010 %420 =0.85*24 * 2000 * =
a=20.6%mm
20.69
sl — =24 34mm
£, 0.8
461 — 24,534
£ =——
24.54
£, = 0,053 = .005

X0.003

Development Length of main Reinforcement for Mul:

Le iq Tr_ 4
ld ey = e %4 -""ﬁ-f'—,’;"‘l'!,l * ilh {eq. 4.59)
ae

Kitr = 0 (Na stripes) el =75 4 14 = 8%cm

ktr+ch 04493

- T 6.36 > 25 {eq, +.60)

&tr +ch
db

=25
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R -

=

9 420 1+1408 e
— L — = .00 TR
10 1svo3 2% :

fdl'ﬁq ==

L oitgnic = {EGGO—JS'D)#E-?S- 73 0mm
LA gnppte= 750 mm = ldyeq = 345.67Tmm

* ot required hook

Desizn of dowels:

Py 2000 KN

#.0% = d.(0.85 fe'dg)
¢.Pr=0.65 *[0.85 % 24 % (350 * 350)] /1000 = 1624 35 KN
But Pu=2000>g.Pn=1624 35 KN

Dowels are required lor load ransfar.
Ay ey 1200000,65-1624,35/0.65)/420=1 3%0mm?

As,, =0.005* 4g =0.005 3535 =6.1250m°

Mg =13.80cm =As,, ~6.125cm’

Seleet 16@ 18 as dowels.

0245 . 024%420
[ il oy 0RO e e
Ve vad

Ldgayug = 0.043 Ty xdh = 0.043 %420 % |.4 =25 28cm>Ld, ., =200mm
Loy zee = 25.28cm < | diyeee=28.8cm =P conirnl

Li=0.071xfy xdb—0.071 %420 x 1 8=5367 em 28 Kem

s =5367cm

Select Is — 6liem

Available Lde=55 =753 -2*1 4=44 7 e,

Available Lde =44.7 em > Lde — 28 8cm

Using hook 2 144 g

Requirad Tength ol hook = 16% ¢ > 16%1.6 _ 25.6cm

feq.4.41)

(et 4.62)

(eq. 4.63)

(aq, 4.64)
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Design of Mat footing (Under shear wall ):

Fig. (4-10-1) place of mat footing in ground fllor




24 Mpa 420Mpa

1- desgin of one way shear :

Fig. (4-10-4) maximum shear value

2- desgin of two way shear {punching shear):

Fig. (4-10-5) punching shear value

——  Paped3







Dexign of shear:

Iig.(13) shear in X-direction




A=850—-75-14=41.1cm

1
She=075% E - ..J"__.ﬁ':' Thw=df

(eq. 4.24)

. : 1
P =0D7375% E"‘ BEETOD0 41 2107 =251 888w

Lo, —HSEN/m=138x] = 145N
@ Ve=251 0B KN = Pu=145EN_ ... OK

4.13.1 Design of bending moment
By using the StaadPro.vEi. Software to analyze the foundation, the moment result is as in the

following chart:

[ip.(4.28) Moment in Y-direction




Desion [n X-dircctions:
h=250 cm
d=50=75-12=413em,
Fy =420 Mpa.

Fe'=24 Mpa

Desien of Negative Moment

Releed 10412 22 20em

As=19%1.13 =21 47 em’
Dexign of Positive moment
Seleer1 9p12 () 20em

A =19%].13=2147 am’

Desion In Y-directions:

Design of negative momenf

welecr 2414 5 200m

As=24%] 54 =36.96 ¢m’

Design of positive moment

As—24% 79= 1896 om’
Select 24410 6 20cm

#iCEEITR

AR

: g

T ERETER A

[itEH
Wi
-

LIS

F'!

-__,-- : 2
AN EMEe T Yg! =

Lk




4.14 Design of Stairs:

4.14.1 Determination of Slab Thickness:

L =({.4+3.6 +0.6= 4.6m.

ey = L20 leq. 4.68)
b, = 460/ 20 =23.cm

= Use h=25cm.

g4 =tan {17.6 / 30)=30.48°

Cos B =025

|.'_.
L

e e AT

ligure (14): Stairs plan
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Uiles =003 22703310 I6Y030) =13 KN/,
morar = HH B GO FHHE - L6 KN W,

Plaster = (0.03%23)/ (0.86) = 0,802 KN/ m.
Steps = 0.176%(0.5*25 ~22KN/m.
SIab = 0,25 *25/ .86 - 226 KN m.

Tatul dead load =12.13 KN/ m.
Live lpad:
Live load for stairs =5 KN/ m”,
Factored load
qu=1.2%12.13 + 1.6%5 = 22.5KN/ m*.
For ane meter Strip, gu =223 KN/m.,
4.14.2.2 Load vn lnnding:
Dead Load:
Tiles = 0.03*22 = 1.66 kN/m"
Mortar =0.02%23 = 0,46 kN/m’
slabh=025715 =025 KN/m®,
. Plaster = 0.03*23 = 0,66 KN/m*
Total dead load =803 KN/m?.

Live Inad:

Live load for stairs = § KN/ m'.
Factored load

gu =1.2¥8.00- 1.6 *5 = 17.64KN/ o',
For one meter Strip, gz = 17.64 KN/m .




Serdies Fnlen el svales
' [ ]
J U ' ml J J |
b3
L” SENEERENEEN
04 38 . &}
. - 1
Th: load - Service Lomd {actors: 1.20,4.301 50,000
= | |
[ = mi ]
ETTT I TR [T
Figure (4-32) Loads on stuirs
4.114.3 Design of Shear:
" Assume @ 12 for main reinfurcement-
So,d=250-20-12 = 218 mm — 21 .8 ¢m
Shear
|_
391

481 o
Figure (4-33): Shear Envelope
Yu=35 KN.
([ *%b, *d
gﬁl”czﬁt E - (eq. 4.24)
75%+24 %1000 72 :
;pji*’.::ﬂ?s v24 =1000 *218 1335

6
V=486 EN < ¢lc=1335 KN.

>>>=>No shear Reinforcement is required. So the depth of the stair is OK,
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4.12.4 Design of Bending Moment:
The Follewing figure shows the Moment Envelope setin 2 on the stair

—WEmis:  wpem S T5 T

l

Figure (4-34): Moment nvelope

Mu—46.2 kN.m
M =Mu/09-apg 09 —352 KN.m.
d=21.8¢m,
A —Ei—
bre o
§2%1p¢
1000 ® 2184
= — "ﬁ‘
(.85 s

420

K =

=L1WPa .

= e e e 2{:'-538
0.85 % 24
- - r [ A — =
2mk ' 2%20.588 %1, -
p=={1- 2K, ]: I LR i 00 METRRER
my Sy ) 205881 420 .
A5, = 2837107990092 1.8 = 5.8Tem
A8, =0.0018% 5% f = 0.0018 * 100 % 25 = & Sem”
, As_ =45 em® = s, = 587 em”
' Use @ 12552 587/113 = 5 45
| Usel® 12 @ 18emefe ... with As =(100/ 18)*1 13 =4.97 cims,
Az provided =646 > Ag o R RN &

Check for strain:

Tension = Compression




AN fr=QR5* o' *ph g
BR7®4ID = (B * 24 * 1000+ o
& =14, 1 dmim
[
e 2 = J =16.6mm
B U85
& = 218 -15.6 0,003
15.6
£, =0.0363 = 0L.005——ok

4.12.5 Secondary reinforcement:

A% b = 00018 2 boc fy = 0.0018 %100 % 25 = 4. 5em”

Use@i2@20em v With As=(100/ 207113 = 365 e,

4.12.6 Stair al section (A-A) Defails:

ldlem TR
2~ G 128 16em L=2.14m
139=m T2

Figure (4-35); Stair Scction




- Design for landing (L1):

- {inlculnte the maximum bending moment:
Mug = THN K m

Mo = Mu/0.9=79 /0.9 = 87.78 KN.n/'in
d=h-20—-dbZ2=250-20-12-1222=212 mm
=i .HT

7. 78%10°
e ol

= =1.95MPa .
100D * 212

__ b
0.85% /&'

4w
.85%24
1(, [ 2mR, ) | 292067195

== =S S
: m -\, ) 206 420

—0.00488

As, = 0.00488*1000%212 = 1034.56 mm’ fm> 4y, = 450mar /m.... OK
As,, —0.0018 6% h = 00018 * 1000 * 250 = 450mm" /m

Use @ 127w 18em ¢/e in land loaded flight

= Check for strain:

Tension — Compression

A.* f=085%"*h*a
1034 .56 420 = 0.85* 24 * 1000 * o

2123251
o

25

=0.003

g =0.022 2 0.005 — ok




4-13 Desien of Shear

T design shear walls we use (CS] ETABS) Sollware, and this is a manual example ol shear wall design:

Figure (4-27): Mament & Shear-Diagram for Shear Wall (wW26).

Shear Wall Design Parameters:

e =24 MPa
#ir =420 MPa.
k=20 ¢m. Shear wall thickness.

L..=2.35 m shear wall width

ITw=16.60 m. Storics height.

Desin of the Horizontal reinforcement:
Internal forces & maomenys:
¥ Fx=Vu=650KN

Critical Section




235 .
= —1.175mlControl)

fw _ 16.60)

3 I
= o

=8.30m—— > Mu = 4226 23 KN

Design it by using Reinforeed conerete:
Vu=630 KN
Vo=Vu/0.75 = 866,67TKN
Desion ol shear
F = DEM Ly =0 H*D 35 — 1 HEsn
oy, = 1E* e rhrd = ; 24 ® 200 * 1880 Y107 — 307 KN(Conmrol )

= f '.*:u:]: & T ¥ 1
Ve Thed N *d /24 *0207HLEE  1*188. .- ———
o = —41’:2_35] 10 660 50KV

=

24a ,.'], 0.2 *1.88
10

“107 — 243 .94 KN (Conrol)

Fx = Fai—Fel

Fy=866.67 243 94 =378 . 78KN > ot Bart se min( —LA:)

| B

[-fi;‘h ) — 0.0025 * /1 = 0.0025* 0.2 = 0.5 *10 "mlContral )

# INen

7
i :'1 = 2350 /5 = 470mm.

(EIETLY

S — 3%k —3*200 — 600mm

sefoet — 2010 ——— ds — |.58am 2
Ay

= [\.Sazm

SR

154
o
Sefeir.....8 = 30¢m < Sree.= 31 .68
8 seloored = 200 < 7S5cm < B6om

use  2pl0@@ 20cmic f c)in2 laver

0.5 > 8 =3l6mm(Control )




Design of the Vertieal reinforcement:

A, =(0.0025 *ﬂ-S{E-ﬁ‘EJ[ﬂ"ﬂ.ﬂﬂlﬂ]SIhE ___________________________________________ -
" Sh

jqu_l ={00025 -~ 0.5(25- ?,ﬂ'ﬁj{ﬁ—ﬂlmgﬁ_]}tgﬂﬂ 05

? _1;;_35:. =7.0652.5

1

’?lf- 0.5

1

5, =-T— [ =—% 2350 = 783 3mm
3 3

5 =3% fi=3»= 200 =600mm

Select 2410 With area As =138mm”
158
i
| S =31 hmnr((fﬂwﬂ'af ]
Select §, =25em < 31.16em

0.5

B'=280m

— Select 2810/ 25cmc i ¢
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il g3l g milS3 _ (el Juadl)

i) -8
Cilea gl 2.8

! sad) g il 3.

L pal) 4.8

..'III
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BUTLDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE (ACI- 4
J18M-02) AND COMMENTARY CODE (ACT ~318-02).
LUniform Building Code (UBC-Y7). .5
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