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2. For masonry walls, the story height shall be

not more than 4.15 m and the bearing wall 15 ¢ i : :
; v _'-4‘ e Lee kil 2 35 ghall nll gadle
clear height shall be not greater than 3.60 m.
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305.1.1 Basements. Portions of basements that do
not contain habitable space or hallways shall have a
ceiling height of not less than 2000 mm.

- lﬂl
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Exception: At beams, girders, ducts or other
obstructions. the ceiling height shall be not less than
1900 mm from the finished floor.
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MINIMUM CEILING HEIGHT IN ACCORDANCE
WITH SECTION 1207 2

¥ (A, + A) MUST HAVE A MINIMUM CEILING
HEIGHT IN ACCORDANCE WITH SECTION

AL Y i
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1.5000

i N
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- rooms with sloped ceilings. the required floor
mg ot of the room shall have a caling height of
not less than 1500 mm and not less than 50
percent of the required floor area shall have
a ceiling height of not less than 2100 mm.
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402.4 Openings below grade. Where openings
below grade provide required natural ventilation,
the outside horizontal clear space measured
perpendicular to the opening shall be one and one-
half times the depth of the opening. The depth of the
opening shall be measured from the average
adjoining ground level to the bottom of the opening.
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5.4 4 7 Fenestration Area

54421 Vertical Fenestration Area. Ha@ ftotal
vertical fenestration area shall be less than
25% of the gross wall area.

5.4.4.2.2 Skvlight Fenestration Area. The t ola |Sky'
light area shall be less than 3% of the gross
roof area
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1,7.10.1 Spiral stairways. Spiral stairways are
rmitted, provided that the clear width at and
low th& handrail is not less than 660 mm and the
walkling®adius is not greater than 625 mm. Each
read have a depth of not less than 170 mm at
Eh:wal e. All treads shall be identical, and the
ise sha not more than 240 mm. Headroom shall
not |€s& than 1950 mm.
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-:Parapet walls

215 e 2 Y 5 il plis

FIRST FLOOR | {H[}"ﬂw t_)l-“ 1_1_,.'-} 43 alla I-.I‘

w— " Max=60cm ¢l |
Min=20cm <es
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b . Max=80cm gL

STREEL" Min=20cm e

802.4.4 Parapet walls, Unreinforced solid masonry
parapet walls shall be not less than 200 mm thighkses
and their height shall not exceed four times their ¢
thickness. Unreinforced hollow unit aillsonm
parapet walls shall be not less than 200 i
and their height shall not exceed three EE:I; t el#m"
thickness. Masonry parapet walls in areas subject to
wind loads of 1.44 kPa located in Seismic Design

AR

Category D.. D, or D., or on townhouses in Seismic

vl of junciion Design Category C shall be reinforced in

i of wall and e A \
| atvuiciiral roof accordance with Section 802,12,



Page395
802.5.2
1101CR

'_'_"ﬁ
[
E’:F [

[ ]

I —

=2 gl

MeSans 13 5l L] e gaahs Y sayll g 0 ol

802.5 Corbeled masonry. Corbeled masonry shall
be in accordance with Sections 802.5.1 through
R02.5.3.

B02.5.1 Units. Solid masonry units or masonry units
filled with mortar or grout shall be usad for
corbeling.

802.5.2 Corbel projection. The maximum
projection of one unit shall not exceed one-half the
height of the unit or one-third the thickness at night
angles to the wall. The maximum corbeled
projection bevond the face of the wall shall not
exceed:
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1. Where ool surfaces adjacent 10 the wall or
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Exception: A parapet 15 not required in the
e preceding two cases where the roof covering
complies with a minimum Class C rating as tested in
accordance with ASTM EI08 or UL 790 and the
roof decking or sheathing is of noncombustible
-~ . materials for a distance of 1200 mm on each side of
the wall or walls, or one laver of 16 mm Type X
gvpsum board 15 installed directly beneath the roof
decking or sheathing, supported by not less than
= e nominal 50 mm ledgers attached to the sides of
; the roof framing members, for a distance of not less
than 1200 mm on each side of the wall or walls and
any openings or peneirations in the roof are not
within 1200 mm of the common walls.
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Building Covered Area

° TOTAL AREA=1T7.5"30=5255Q. M
External Extension =275 50. M LEs
GROUND FLOOR AREA =191 .56 50. M=
10 FIRST FLOOR AREA=1889 SO.M s
v 11 ROOF DECK AREA =180 50. M 3428

PARAPET= B3 M
FEMCE=85M
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Building Covered Area

TOTAL AREA =17.5°30 =525 5Q. M
Extermal Extension =27.5 50 M e
GROUND FLOOR AREA =191_56 SQ. M s
FIRST FLOOR AREA=1882 S3Q. M  sw
ROOCF DECK AREA =180 5Q. M 34 28
PARAPET= &3M

FENCE= 95 M
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Elevation Finish :-

Description MNum.

Grey Wall Tiles | 1

=
T 0008 Iris White | 2
- ELEVATION AREA
=1(1.25m?2
it AREA VOID=12 my?

VOID PERCENTAGLE
=8.19% (SUITABLE)

VOID PERCENTAGLE
MAX -25%,
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Elevation Finish :-

Description Num.

Grey Wall Tiles | 1

0008 Ins White = 2

FLEVATION AREA
=177.82m?

AREA VOID=18.1 m*

VOID PERCENTAGE
=15.76% (SUITABLE)

VOID PERCENTAGLE
MAX =25%
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Elevation Finish :-

Description Num.

Grey Wall Tiles | 1

0008 Iris White 2

FLEVATION AREA
=101, 2m2

AREA VOID=8.8 mn?

VOID PERCENTAGLE
=11.5% (SUITABLE)

VOID PERCENTAGE
MAX =-25%
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Elevation Finish :-

1_EI 11
e Description Num.
S
7| Greywall Tiles | 1
1 fi'?‘ i =23 | D008 Iris White | 2
— el L LA ELEVATION AREA
Samel ~139 m?

AREA VOID=9.6 m?

VOID PERCENTAGE
=14.47% (SUITABLE)

VOID PERCENTAGLE
MAX -25%
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MNum

Descripbon

Gray Wall Tiles

0008 s White 2
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Wall Detail Thickness 40 cm Wall Detail Thickness 20 cm

U-Value for the wall=0.336

Stair Detail

Resiol eniling
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IALT Limitntimsimn-

This code is only meant for buiklings meeting all
the |lmmeations == forsh m JALD] e JALDS
Binldings within this scope are expecied 1o have a
normal rectangular footprmt with simple standard
geometnies and member dimensons 1n both plon

at] vertical directions
JALLY Masumum mamber of shofies

|!|I'_'- with thres H'fl‘“
and ne more lhom pnc

This code applies 1o buil
stories  ahove  ground
basement level

34022 Maximum story height-

Story hesght, measured  from floor FENTTE (T
fimish, shall pol exceed 3.0m ——

AAL2 Monimain spaii length-

The s phaii ||.'r.5".|'. fout -__'ildl.'l- and beams, |III.'.I.‘-.II.CI3'
center-to-cember o the supports, shall nol exeeed
6.5m Smgle spans shall be permitied i Jﬂ#
rae—story buildings i the span length gnltl.:'

encead 3 m

IALLS Masimwmin shope for slabs, ginders, beams,

and posis-

When shoping slabs, pirders. beams, or joists are
used, the shope of the member shall not excesd 15
degrees

IALLSE Manimum slope of the terran—
The skope of the temun swmoundme the bualdme
shall ot exceed 10 degress or the ratso of the height

of the ferst story 1o the amaller dimension of ihe
buildimg in plan
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C) DEAD LOADS
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Table 3-0-1 23 kNim3 Spstal 42 A Ji 1
Table 3-D-1 24 kNim3 Lol di i e 2
Tabls 3-D-1 18.5 kNumi3 Cinaall v gk T 3
Table 3-D-1 21.5 kMum3 Sl J Al kb M | 4
Table 3-0-1 17.5 kMim3 ol ol 28 5
FTakia 3 4 20 A kBT [

Talile 30-%; Sapamdling moii-otiictiiil lemsiin i

Hualhiit easiierele iisstiny s

1 @ o
B.00 oo Ceiier g|.|||| i
R oo CEflE kin

0L B o

L U-FLlllll

"\'|1-|_u il

| CENIER RO SpRcIng

s[hming

CENET {1 gl':}.l:'-_;

014 B O CRMIET i0ifl Spradifg

Fusl| pross

Salid concrese wasoiry unlt walls

Linplastered

vl 1)

Tl [
Savdi Building pode | .,

it el Jusda: @ ully

Lol (W% ) per m? of vertieal surface
imulilply by the heighi of element inm o
altaln Fing beads by )

Wall thicknesa mim

] g 1]

1.7 133
10 ]
1.8 .50
g 1 1] 2.0
- ] 280
EECH] 4,11

150

3.2
3.00)

5,14}

Wall thickness. mm

bl 1] 310 4.7

250

5.0

WH
L
1 1%
g
145
37F
4.3

o an

kL]
[ i

gl 358l e Jlaall) oS 5
Msic Combinations.

A3 24 Structures, components, and foundations
<h = designed so that their design strength equals

Iof s the effects of the factored loads in the
following combinations:

1L4(D + F) il
14(D+F) 4+ LT(L+ H) + 05(L, n:rHJ%,‘:‘
12[D +F)+ 16(Ly or B} + 1.6H !_1
+ (fy L or 0.5W)
1.2(0 + F) + 1.0W + f; L+ 1.6H !_1||_'l.,.!,,_5|
4+ 05(L; or R)
12(D+F)+ 10E + fi L+ 1.6H ii
090 + F) + LOW + 1.6H In“l
0.9(0 + F) + 1.0E + L&H 7

fi = | for places of public assembly, live loads in
excess of (5 kN /m?2), and parking garages; and 0.5
for other live loads.

D:Dead Load
L:Live Load
Lr: Roof Live
Load
W:Wind Load

E:Earthquakeloa
d

R:Rain Load
F:Fluid Load
H:Soil Pressure
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- Seismic Base Shear:

IB32A The seismic buse shear, V, in o given
direction shall be determined in accordonce with
Eq. (3B-3)

|F 55;

V=R

w (3B-3)

- acceleration at short g

IB3.2.2 Design carthquake spectral response
acceleration parameter at short period, Spq. shall be
determined from Eqg. (38-2).

2
Sos =5 Sus

AR-2
3 i )

The MCER response acceferation at short perlod (SMS);
IB3.2.1 The MCEg spectral response acceicration
parnmeter for shon periods ( Sy ), ndjusted for Site
Class effects, shall be determined by Eq. (3B-1):

Sus = F.S; (3B-1)

where,

S5 = The mapped MCE; spectral response
sccelemtion parmmeter ot short  perieds as
determined in accordance with B3] .The site
coeflicient F, is defined in Table 3B-1.

In calculating Sp5, S shall be in
with 3B3.1 . butl need not be tnken larger

i) 2efor buildings that are three stories above
. plane;
III Mr_lpuni: modification factor from Table
iB-3
W = effective seismic weight of the struciure that
includes the dead load, as defined in
SECTION 3D1. above grade plane and other
loads above grade plane as listed in the
following text:

1. In areas used for storage, & minimum of 25
percent of the floor live load shall be
ine luded.

Exceptions:

Where the liclusion of storage looads adds no
more than 5% to the effective seismic weight
at that level, it need not be included in the
effective seismic weight.

. Where provision for partitions 15 required by
IN22 in the floor load design, the pctusl
partition weight, or & minimum weight of 0.5
kN/m* of floor aren, whichever is greater.

(]

Response modification factor [R):
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.IS'\'ITE DESIGN
L.-I.TR'!
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050~ S
[ 187 < Sor= Nk

| LY E
|
Soil
Classifications: -
Gire Cluss _WT (Wor N [
A Hiid firck 150 'y NA NA
H. Rock TR Ao | 081 e NA NA
€. Very dense sail and safi 370 to Ta0 mes T ~ 100 ki
rack
D, SHE sl LBt 3T e 1580 50 500 b 1IN0 KT
E Saft clay sail < |80 m's |5 & kg
Auy pralile with mire tling 3 m of sedd having the lislloweng
eharscteristics
T Plasticrty index 5 - 30,
~AMoistmre conent w2 0P
—ndmaned shesr stryngth £, < 14 kMa

AIBA.1 Scope of RC sefsmic design

This chapter shall apply to the design of reinforced
concrete structures mssigned to Seismic Design

Caotegories (SDC) B and C.
38113 The simplified design procedure is

permiited o be used for the low-rise residential
buildings if the following limitations are met:

I. The site class, defined in accondance with
SECTION 3BS, shall nol be class E or F.

2. The structure shall not cxceed three storics
above grade plane

3 Mapped Accelemtion Parameter 5; shall be
<04

4. The seismic force-resisting sysiem shall be as
indicated in Tabls 38-3,

ABLANA Where the soil properties are
sufficient detail to determine the site
Class D shall be used unless the Buildin
or geotechnical data determines Site Class E ar F
soils are present at the site. =



IBYL1 The parameter S5; shall be determined

§Ei5ﬂ'|i£ E!Quué E!ﬂtiﬂl‘l ugl!ESE Mapped Acceleration Parameter (Ss): from the 0.2 s spectral response accelerntions

shown in Figure 3B-1

Presdncial Boundasias

— M Ea Gicrind Mition 0L24

F i.:_'IJI'l' IB-1: 5 Risk-Tor i ted Maximum Considered F .I:'I|1|il.I:|L'|. M |..LI ::tﬂlﬂlli IdGtHiE farsmeler for 0.2 s LYl tral re il neceleration (5% ol
critical damping), skie ¢lass B



Prowincial Boundarias
— MCEs Ground Mation 0.2s

= e
Figure 38-1a: 5 Risk-Targeted Masbmum Consddered Earthquake (MO Eg) ground motion for 0.1 s speciral response acecleration (5% of criieal
ilamping), vite class B, Northern Sandi Arabin.



Prondinciad Boundanes
= MCEs Ground Motion (Lls

Flgure 38-1b: 54 Risk Targeted Maxlmuom Considered Earthquake (MCEx) groand motion for 0.2 § spectral response scceleration (5% of critical
damping), site class B, Southern Saud] Arabia.
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The forces at each level (Fx):

In334 Venical Distribution. The forces at cach
level shall be calculated using the following
equalion:

B==—V {384

where, wy= the portion of the effective seismic
weight of the structure, W, af level x

JRA3S Honrontal Shear Distribution. The
scismic design story sheor in any story, ¥ (KN),
shall be determined from the following equation:

.
I-",=Zh (3B-5)
= e

Seismic Loads foe category (A):
SECTION 3B6—DESIGN
REQUIREMENTS FOR SEISMIC DESIGN
CATEGORY A

iBbd Bulldings and siher structures  assigned

o Seismic Design Category A need only comply
with the requirements of 3AX4,

3A3A] The notional loads, N, speeifi this
section shall be combined with dead and 5
iri sccondance with Eg. § 3A-10) for stre -

I

2

U=120+10N +10L
U=090+ 1.ON

(1 3A- Nk
Lé'.li'.""""

3AXA2 For computing, N, each stiuct

analvred for the effects of sialic lateral ,.]
applied independently in each of two onhogonal
directions. In each direction, the static lateral forces
ot all levels shall be applied simultancously

3ad.43 For purposes of analysis, the force ol cach
level shall be determined as follows
F, = 0.01W, (3A-11)

where,

Fy = The design laieral force applied ai siory x;
W= The portion of the total dead load of the
structure, D, located or assigned to level x



Average force por windward wall area

(83,13 +82.10 + 91.539)/(10 = 30) = 1.08 . ! kN'm



The velocity Pressure (gz):

3C13.3.2 Velocity pressure, g, ovalusied ai heighi
£ shall be culculuted by the following equathon:

g = DE1IK, Ky Ky VP 3C-2)
whene,
Kg = Wind dircetionality factor, see SECTION
T
Ky = Velocity pressane cxposure cocfficient, see
ENERN|
Ky = Topographic faclor, see 3092
¥ = Ultimsie wind speed, see 3C6.1
g = Velocity pre caleulsted using by
(3C-2) at beight 2. (Wm)
gy = Velocity pressure calculated using Eq.

{3C-2} at mean roof height h.

3070 Wimd  directionality  factor- The wind
directionality factor, K, shall be 0.85,

309.2.1 The wind speed-up efToct shall be included
i the caleulaticn of design wind loads by using the

Kg = (1 + KyKaly® (310

where Ky, Kz, and Ky are given in Figure 3C.2.
IC92.1 I wite conditions and locations of buildings
and other structisres do nod mesl all the conditions
specified in 309 then Kz = 10,

MO —Wimad Lol -%1nin
rrsbiring v stem

1A . Enclosed and Partinlly Enclosed Rigid
Bailding. Design wind pressisres for the MWFRS of
all heights buildings shall be determined by the
finllowing equation:

w ind-force

I = gt g{tcg) (M/m?) (-3

where,

o T for windward walls evaluabed af
height £ abore the pround

iy for leewant walls, sade walls, and
renfa, evaluated ot height b
qhﬁlrnd“ﬂ‘pih..lﬂrnllh.
leewmnd walls, snd moofi of enclosed
i ldimgs and for negative intermal

] Iratlding that could alTect the poadive
|._.|J J’S imerral pressure. For positive internal
pressure evatuation, g may
“mmuﬂd} e e nluabend ai helahi

higi = qul
& = Croseffect factor, see SECTION 210
o Extormal pressure oocflicient from Fapure
* % 303 and Figee 304

(Ge,) = Wmmfﬂcﬂﬁmfﬂ

JCH.4.2 Exposure

Exposure C shall apply for all cases where
Exposures H or [J do not appdy.

ICI0.1 Gost-Effect Factor,
The gust-cifect facior for a rigid building or other
structure is permitied o be taken as 0.85.

Tabsle B0 -1 Rlabn i lvtor sesletimg onsteim snd cmitigiiirs i s cladiding, cnocbesrd sl pariisii

i lsanit Balldings
Erclmsary | sl smen. |nierma) Presars
Uenllzneni [Et.}_.
=|E
[ ER B T
Sk
Paimmally T ociosn| T
Wall Provsary Coefficients, C;
(%] [ T
Wimatmarad Wl Al vikie ik '
Lapwand Wall i ¥ 1]
H ) Ln
o 42
Sl W LY AT k a



The velocity Pressure {gz):

e '8 T
' alur o dirwigm 3
i i

w i ipwials

w10 m oshove
i L emisgory

= | inces wicTpolaticon heteeen

greesd bow |

AR b PRl
Tl leidn minad i

ha last comibond o

o cestvick
0 et e Ll

wwmal specod ¢onbima ol e comatal
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4 MOUNEEROUS WITE, FITECL
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x i 501
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VeS| Amnu

Provincial Boundar ies
e TOHT W S fs T 500 GUIST]

Figiire 3C-1: Lllimate wind speeds for Hesldentlal strsctires 16 ihe kingdom of Saidl Arabila.



Velocity Pressure exposure coefficient (Kz):

Tabibe 3-1°: Velngtly presiurs evpasurs eoedflient, g snd K

Helght abase Greond Frpasurs
Lavel, .

imi n L= L
[} 0 5 ii i
& [ 0901 L{IE
i [T 0as NE
] [BF] 100 118§
12 07 Lt 23

# Tahie cuitaciod from SEL 30

Nl

1. The velosity ugu-mrc eoelficient K. may be delerminad from the following formwuls

;_u,{_,) forSm <z<s,
Ty

AT
iﬂl{‘—) lor gz §
5

MNole # dhall mot be takion less (N
2 wand 5y arc a shown hl'lt—-

ICRA Evpssure Categories

ICHAL Exposure B;

(@) For buildings with a mean roof height of les
than or equal 1o 9 m, Exposure B shall apply where
the ground surface reughness, as deflined by Surface
Roughness B, prevails in the upwind direction for 5
distance greater than 450 m

{b) For buildings with & mean rool height greater
than 9 m. Exposure B shull apply where Surface
Roughness B prevails in the upwind direction for a
distance greater than TED m of 20 timies the heght
of the building, whichever is greater

MCRALL Exposure O

Exposure C shall apply for all cases where
Exposures B or 1 do nast apply

MCRAY Exposure [

Exposure [D shall apply where the ground
warface mughness, s defined by Surface
Roughness D, prevails in the upwind
direction for a distance greater than 1500 m
or 20 times the buildmg hesght, whichever
is greater.
' (8) Bpposure D shall abso apply where the
surface roughness mmmediately
ind of the site is B or C_ and the sile s
in a distance of 150 m or 20 omes the
ilding height, whichever is greater, from
Exposure D condition as  defined




CHAFTER 3C}—WIND AND RAIN REQUIREMENTS

¥
Lltimmate wingd speed, Topographic (et K. Imtermal pressone .
¥, sce Figuare 3C-1 see SECTION 309 coellicient, GGy, Crust Effect Factor,
T we SECTION 3C10

Exposure calegory.
see SECTION 3CH

K. see SECTION 3CT

Enclosure classification,
see SECTION 3C11

CHANT -4 Dipiline of the sieps s oumpuie e ek parameters ber deiermimbng =il losds oo Sell Che VW FRS anel C &0
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Typical structural floors for residential
buildings

[

Twumay Sulil slab W
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ential bulldings,

for resdd
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Flgure 3A-3 Typleal struciur
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C) ONE WAY HOLLOW BLOCK




L Bbist slab section dimensions shall follow
L ven in Table SA.1.
idth of ribs shall be ot least 1200 mm ot
along the depth.

Il depth of riba shall not exceed 3.5
wnamum widih,

Mimmhﬂlmnhmm

i e WARRIRL: thicknoss over fillers shall be at least
the grester of one-twellth the clear distince
between ribs and 50 mm.

SA41.6 Transverse rib spacing shall nod exceed the

Wabte 0k T ilemme e P R,
rrmts

Figure SA-1. Jubsd Mloir svstem on wide shallive bheams

- cemgiT ” vy smaller of 10 imes the todal jotst depth & and 4 m.
|
D T T T T e L res— ] Simphy sppernl.
' i by -
Tive wrd cormemeies —_—
e
Camiilpwwr % 7
Tabie 48 Tt Viimimwes dapdi b (o sme won e capperang defleses. s s sssnrermral = -]
mwuw ummn
Imrﬁw I t_rl
LI R S TR é h
Boriks end iomiibnioin t_rl
: _ _ir_ Figure 54-3 T-shaped seition with Mange in tenshon




SAT.L.2 Ay min shall be the greater of (a) and (b)
cor a statically detorminate joist with a flange in
jon (Figure 3A-3), the value of by, shall be the
and 2b,,

ak by d

Iy
b

5

A72 Imum Mlevural reloforcement ratlo
flexural tension reinforcement o
MI’EC exceed the values of Py, -

0854, f! 600 .
glads 0.625 (5A-1)
' fy 600+,

ST Minlmom shear relnforcement

SATAL A mimimum arca of shear reinforcement,
Ay min. shall be provided in all regions where ¥; >
0.7541..

$A7.3.2 If shear reinforcement is required, Ay
shall be in accordance with the maximum from the
equation below

by

0.0624 [ —

AI"JI'I.II'I a f“
$A-2
5 a-ss_h: {5A-2)

Iyt

SA9.1 Dimensional Wmits— A solid slab spanning

between joists shall have a minimum depth of

I, /12, but shall not be less than 70 mm, for practical

onsiderations. A top solid slab in joist construction
1l not cantilever past the edge.

SAKA Termination of relnforcement

SAR40 At supports, the maximum positive
moment reinforcement shall extend along the joist
bottom into the support al least 1530 mm.

SA8.4.2 The negative moment reinforcement al a
support shall have an embedment length bevond the
point of inflection al least the greatest of

d. 12dy.and =,

uired moment strengih—= The lactored
w (required moment strength) for
positive moment in the slab between
be calculated using Eq. (SA-3) where [
spacing betwieen joists ( Figure 3A-4).

='i" (5A-3)






SHALL Mot staby thickness

Sp4.1.0 Twe-way solid slabs supported on all
edges shall comply with the minimum depth of this
secthon.

584.1.2 For reinforced conerele slabs with beams
spanning between supports on all sides, overall slab
thickness & shall be in sccordance with Eg. (38-1),
untless the calvulaied deflection Hmits of 584 2 anc
aatmfied.

Iy
hz{30+38 (5B-1)
150 mm

Where, I, is the clear span in the long direction
measured face o face of the supporting besms
B = the ratw of longer clear span 1w shoner clear
span of the slab panel.
7.0 Minlmum  feweral  eelnforcement  in
relaforced conerele alabs

SHTA.0 A minimuam arca of  Mexural

reinforcement, Ay, = 0.0018A, .
prow pded near the tonsion face in the di
span under consideration.

SB9.1.1 No slab openings for ducts or shafls shall
be localed betwern the support and one-hall the
caniilever span

SHE.Y Corner restralod o slabs

SPE.L1 At extenor comers of dlabs supported by
edge walls or where one or more edge beams have
a value of ay (ratio of Nexural stiffness of beam
section 10 Mexural stiffness of a width of slab
bounded laterally by comterlines of adjacent pancls,
il anty, of cach side of the beam) greater than 1.0,
reinforcement sl top and botiom of slab shall be
designed 1o resisi My, per unil width due o comer
effects equal o the maximum positive M, per unit
width in the siab panel.

SR8 L1 Faciored moment due o comer effects,
M, . shall be amumed 1o be abowt an axis
pempendicular to the diagonal from the comer in the
top of the slab and about an axis parallel © the
diagonal from the cormer in the botlom of the slab.

ABa3.0.2 Reinforcement shall be provided for a
distance in ench direction from the corner equal o
one-fifth the longer span.

88303 Reinforcement shall be placed paralict
to the diagonal in the top of the slab and
perpendicular to the disgonal in the boltom of the
sinb. Ahernatively, reinforcement shall be placed in
two layvers pamalie] to the sides of the slab in both

top and bottom of the slab
Comer remforcemen! shall end with 5
al the edpe support.

= .|

e b B,

Faqiers S . SeQims Messisk TSrMial §ERaH] S8 YRS S g5 G D3RSk



C) TWO WAY HOLLOW BLOCK




Width of ribs shall be at least 120 mm at
along the depth.

-erall depth of ribs shall not exceed 3.5
inimum width.

‘lear spacing between ribs shall not
mm.

£810.2.2 Slab thickness over fillers shall be at least
the greater of one-twelfth the clear distance
between rnibs and 50 mm.

SB10.2 Jolst systems with structural filers

2B10.2.1 If permanent burned clay or concrete tile
fillers of malenal having a unil compressive
strength at least equal to f7' in the joists are used,
5B10.2.2 and 5B10.2.2.1 shall apply.

ZB103 Jolst systems with other Mllers

SB10.3.1 If fillers not complying with 3B10.2.1 or
removable forms are used, slab thickness shall be at
least the greater of one-twelfth the clear distance
between ribs and 70 mm.
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Figure 88-2 Two-way jolst system or waflle-slab-on-heams






SC4.2.1 The widih-to-height ratio of the beam
b,/ shall not be bess than 0.3, The width by shall
ol be less than N0 mm. nor escoed the
corresponding width of the supporting column plus
Yh on cach side of the supporting column. See
Figure SC.-1.

Vahle 2C-1 YEmtmae drpil ol reinieroel rssonees keems
= s ing e ib len-srmalin @ masl ronEE) slemaas

Suppurt conditien Miinimum k'
Sartiply aspponsd /16
SCTN2 Ay shall be the greater of (uh and (b,
Ume end condimeous 115 except = provided w 5CT.1E For 2 sabically
inale beam with & Nange in wnsion (Figure
Bhath emds continuous W ), the value of by, shall be the lesser of by and
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SECTION 1‘;_H|H|“u“ SPACING UF T atvie 4-1 ivinseosinmall fnilts for eilectbse s erhanging . et Al & B e Parasire denigs sf b g jssb

amge wiidth for I-hﬂum1
REINFORCEMENT TT— S \ s
v
TALL Far parallel retnforcement m a honzontal Flange location Eiuriioe rrhll:lu m“
widih, beyond face of weh

laver, clear spacing shall be af least the greatest of | i
25 mm, dy. and (4/3)d gy th |
TAL2 For paraliel relnforcement placed in two | Each side of web | Least of L l 037 L AT[0.37%) L5F| D38| 1. 55]0. 33 |1 8T[0.418] 1.&7
or more horirontal layvers, reinforcement in the [ r | D40h| 1600 43%| 1 68| D438 | 1 73|D 44w |31 77|0.47%| 1.1
upper loyvers sholl be placed directly above | | I./8 | D 43%| L.72|0 @G| L B4| O 4E%| L 92 |0 4¥s|L 7|0 53%| 2.13
reinforcement in the botlom laver with & clear & D 47| 1.B5|0 0% 1 99| © 538| 2 10|0 548 |2 17|0.85%| 336
SERRAN Thoepuiniw sumior o bt i M. Wl b (oo 7z | ESnliminr e TaimErleml i

e Tegu i E ST o | 4 i B e e R e TSR
o) e roquized Bonen withh sholl-be dcicrmined ' e N (O E R (AR (RN
using Tabbe 4H-5 1,/12
4C4.0.0.0 A lorge mamber of smaller-dameter Taam a1 N smmm qeeing ey g e e = vi—
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TAB.7 Condults and plpes passing through
beams, and jolsts

7AR.7.1 A conduit or pipe passing through a beam,
or joist shall not be larger in outside diameter than
hf3 when passing horizontally, nor greater than
bw /3 when passing vertically.

7AB.7.2 Conduits or pipes shall be located in plan
no closer to the support face than /4, or farther
away than [ /3. (Figure TA4).

TAR.7.3 Conduits and pipes passing horizontally
through the member shall be located in the middle
third of the member height.

TAB.7.4 Conduits and pipes passing vertically
through the member shall be located in the middle
third of the member width.

JAB.7.S Pipes and conduits shall be spaced
horizontally at least three diameters center-lo-
center (Figure TA-4).

7AB.7.6 Reinforcing bars shall not be allowed to be
cut or domaged due to pipe penetrations al any
location unless approved by the licensed design
professional.

Figure TA-4 Lacation of condulis and pipes pawsiog horfrontally throogh beams and jolsts

7AS.2 Slab-on-beam system— Openings shall be
n accordance with {a) through (c):

(a) In slab-on-beam systems, minor openings shall
not mtermupt beams.

{b) The total arca of reinforcement for the slab
without an opening shall be maintained.

(c) Openings with plan dimensions greater than
I;/4 need beams on all edges.

TA8.4 Columns: Conduits and pipes of any
malerial shall not be embedded within a column.
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ofld. | Dmensional Nmits

o010 Cross-sectional dimensions for rectangular
columns shall comply wiith (a) and (b} (Figure
B3

al The leas! cross-sectional dimension shall nol be
less than 200 mm.

bi Ratio of the long cross-sectional dimension (o
the short dimension shall not exceed 3.

oL 1.2 Columns with a circular cross section shall
have a dinmeter of at least 300 mum (Figure 6-4),

— =]

i = by
e

Figarr &1 il s

b, = 250 mm
h

bona st " .

by, = 300 mm

Pipses e 6 STl A e 1= (browtar | shamne
o070 Mintmum  and  mavimum  losgitedinal
reinforcement
#07.1.1 For remnforced conorete columns ares of
bonguudinal reinforcement shall be at least 0.014,
bui shall not exceed 0.064,.

BN, 5 | angitudinal reinforcement

08,30 Mimimum diameter of lengitudinal bars in
cotlummms shall be 14 mum.

oin).2 For remfonced concrete  columms  the
minimum aumber of kngiludinal bars shall be

{m) Three withim triangular ties

(B} Four within rectaneulsr of cincular ties

oB8.4.1 The slope of the inclined portion of an
offset bemt jJongitudinal bar relmtive 0 the
longiudingl axks of the column shall not exceed |
in 6 as shown in Figure 6.7

7.2 Aliniomrn shear reinforcement

2.0 A minimum orea of shear resnflorcement.
be provided in all regions where

e gl i s

P 87 | ) s

noe Between lateral supports

shall be sssumed tha the Mloor sysiem
provides column laieral restraint in both horrontal
directions at all supporied levels (Figure 6-6)

004.2.2 For interior columns, the column cross
section dimension parallel to the direction of the
support shall nol be less than /10 of the clear
vertical distance  between  luernl supponts, by
{Figure b-6).

044.2.3 For pdge columns, column oress section
dimension perpendicular (o the adge shall not be
less than onc-ninth of the clear vertical distance
betieen laleral supports, k, (Figure 6-5),

604.2.4 For comer columns, minimum  oolumn
croas section dimension shall be one-cighth of the
clear vertical distance between Interal supports, by,
i Figure 6.6).



TALY For  loughtedinel  relnf

columns, and boundary elemena in w

spacing between hars ahall be at least the

40 mm, 1.5y, aid (4/3)dggy o shiw

TA-1L,

TAT.LI Ties shall consist of a closed loop of

defiermed bar with spacing in sceordance with (a)

and (b} as shown m Figure TA-2:

{2} Clear spacing of at least (4/3)dygy

{b) Conter<to-comer spacmig shall nol exceed the
least of 16dy of longinadimal bar. 48dy of e
bar, and smallest dimension of member

TAT.LI Dimmeter of tie bar shall be ol leas) 10 mm
enclosig 32 mm or smalier longitudinal burs

TAT.L Rectilinear ties shall be amranged wo sahisfy
(o) and (bj:

{ah Every cormer and aligrmaie longitudinal bar shall
have latersl support provided By the comer of &
the wiith an inchided angle of rot more than 133
degrees

(hi  No unmsupporicd bar shall be fariher than
150 mimn cleas on each wide along the te from o
Isterally supponicd bar

-n....._'

gty T2 Y ertdial spcimg ad b

L
b gl
3 gl
s AR rcemong o cohumn
TATS Spirals

TATAN Spirals s shown m Figuie TA-3 shall
comsist of cvenly spaced confifuous baf of wire
with clear spacing conforming lo (a) and (b

() AL least the greater of 25 mm and (47302,
(b} Noj greater than 75 mm

TA7.3.2 For cast-in-place construction, spiral baror
wire diameter shall be ol least [0 mm
TAT.3A Spirals shall be anchored by 1-1/2 exira
turns of spiral bar or wire al cach end.
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C SHEAR WALLS




Flgwre th- i, Types af ¥ alls

m imiinin w all (Bl ke
Mﬁlm will thicknesses shall be 200

BAd 4 — Reliiloroeiiedl Webis

6ALALL If in-plane factored shear ¥, < 0.5¢¥,
mimiian  p; and mesimn op, <hall be in
accordance with Table 64.3.

64442 IT in-plane Mactored shear ¥, = 0581, (a)
and (b} shall be satisfied:

{5} oy shall be st least the greater of the value
calculated by Eq. (6A-4) and 0.0025, but need
not exceed oy in accordance with Table 6A-3,

P H.nn15+u(u - EE]{,.u.. -00025)  (6A-4)

ib) g shall be of least 00025

6A4.5.4.1 Spacing 1 of longitudinal bars in cast-in-
place walls shall nol exceed 200 mm.

p  mtioofA, tobd

ratio of area of disinbuied longitudinal
oy reinforcement to gross concrele arca

perpendicular o that reinforcement

P remforcement to gross concrele anea

6A4.5.7 Reinforcement around openings

6A457.0 In  addition 0 the minimum
reinforcement required by 6A4.4, al least two 16
mm bars in walls having two layers of
reinforcement in both directions and one 16 mm bar
in walls having a single layer of reinforcement in
both directions shall be provided around window,
door, and similarly sized openings. Such bars shall
be anchored to develop f, in tension at the comers
of the openings.

Tabile 84-3: 41

Walliype Type af

reininroement
[0 Bz
Dheturmed bar 420
. = 1 mm
e e an0ls 1S
Welded-wair = SIW200 o
” MDD 20 A3 ool B2







¢ design of tanks shall wclude the

ditionis of (a) 1o (¢l

n on-1:  Intermal Waler Pressure only
ﬂ&.#hﬁllm_u_ i.e. leakage test)
I,W ion-1: Exiernal Eanh Pressure only
filling tank)
() Condition 3: Tank full and soil backfilled
(resistance provided by soil s ignored)

6 ALY Dimensienal tmits
6A2 %] Concroie cover- Mimmum concrete cover
for reinforcement in the tank foundation shall be 75

mum, and minimuam cover for all other remforcement
in tanks shall be 50 mm

6AS3I Mimmum thickness of walls and slabs-
Tank walls amd slabs shall have & minimum
thickness of 200 mm. Walls and slabs with clear
spars grester than 3.5 m sl have & minimum
thickness of 300 mm.

64533 Tanks shall have a reclangular shape in
plan (see Figure 6A4-1) where the length i [}, width
(B and depth, k) are governed by the limils (a)

through {ch:

il /b, <15
bl lyg = 6

(€l b, 25

T

R R

Pl S0 S Imai, il oyl Sm— 1 i Sl S AL

6AL 10 Relnforcement detalling

6AS10.1 Minimum reinforcement ratio py in any
direction shall be 0.0033 Minimum reinforcing bar
diameter dy, shall be 10 mm for tank walls and slabs
up to 225 mm in thickness, and 12 mm for tank wall
and slabs thicker than 225 mm.Maximum bar
spacing in regions of maximum moment shall be
150 mm.Concrete cover for reinforcement shall be
in accordance with 4A7.1
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6RI3.2 Minimum stair widih- Sigir
shall be sufficiently wide 1o provide a
clear dimension of 900 mm in one- and
dwellings.
6BLAY Maximum sicp rise and mini
fise and tread- Mavimium siair step rise shal| be 180
mum, A stair step rise less than ISDmm:nth“
be used in building intemal stairwavs. Minimum
tread width, exclusive of nosing, shall o= 386

o SaudiB
6R23.4 Maninum height of 2 straght fight between
landdings— Maximum height of a straight Night
between landings shall be 3.7 m.

68135 Access for poople with disabilities— For
disahled people the unobstructed route shall mol
inclhude stairs. and mmmps shall be provided
Maximin famp slope shall Aol exceed & slope of |
vertical to 12 horizonials

B6B4.1.1 Dimensional requirements- Dimensional
limits for single-span one-way slabs given in
SECTION 504 shall be met.

Figuss wlk|iah Terminshegy weed bat s s
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70022 Dverall depth of foundation shall be
selectod such that the effective depth of botlom
reinforcement is al beast 300 mm.

T07.2.4 Minimum  vertical distunce mn
existing ground surface 1o footing boltom li’oc-bq-
sl interface) shall be | m

T07.2.%5 Minimum footing dimension mﬁm

be
- Saudi B

Ta7.L.06 Footing depth above botiom remforcement
shall noi be less than 300 mm.

SECTION 712—SLABS-ON-GROUND

TIZ22 The munimum slsb.ot-ground thickness
shiall be 1040 min

T1123 Contraction joimts shall be used 1o provide
iform cricking as the slabon.ground  shoriens
e b l.hrmhpr wiad bernperature varations. They
sawed or hand-formed and extend at
the slab thickmness

ini spacing i both directions shall be
2 o m. Reinforcement. if needed. shall be
across the jomi

'l.‘l.I posic] shall be larger than 30 m° of have
exceed the shon side by mone than 15

0710 Reinforcement Hmiis

TOT.00.0 Minimum reinforcement mtio o in
mny direction shall be 00033,

T07.00.2 Maximum reinforcement ratio o,
shall be that given in Table 5C-3.
TWLILLG e rectangular  column
reinforcement parallel to the shorter »
located above reinforcement parallel to
side.

SECTION T08—MAT FOUNDATIONS
T dsemeral.

T, When sproad foctmg anes eueeeds ane-
lelf i progeciion arem of the boilfing foundstson,
sl Tommadadion whall be imvesthguiod

ar wilded-win

mmm shall he Hlﬂ‘.l when ihe dmtance

btwrem comtractiom joims cweeed 2 5 m

TIEAD Heimforcemeni  shall [ placed
approatmaicly o one-thnd ihe slab  fhackness
mensared from the upper werisce, complying with,
ponerelE cover reguinemenis

TILAD Minimum moinforcement  miin shall be
Apmis = D.00TRA,

Ti224 Reimforcomeni  shall
complying wiih SECTION TAs
Fr2a4 Al remnforcement for  slabion-groewl
shall be supporied by bolbers st chose soough
cemioty i provent  delormation by worken o
exgiighitil

T42.3.8 The reinfarcement thal] by supported o
remain in place fnam the comier i upper ome-ihind
of ihe shbh for fthe duration of the concreie

placommi

be lap spliced
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) DEVELOPMENT LENGTH & LAP SPLICE

2-Development Length (Lg) Lol Jub

S LS 0y Jaud Slpall o ls gpaall fudd fodan Jobe J3T 4
il oy Sl Gl el Wl ) apety 25 o8 ST
splitting wle el 3it3 ,| slippage wuedl plad GY31 Spim

i
T
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Development Length in tension (Ld):

clopment  of deformed bary and  TAL]D Development of standard hooks in tension
wires In Ietisbon
* TAS2.1 Development length [ gy for deformed bars

PREAE: clopment lengih Iy o (elormed ™ in tension terminating in a standard hook shall be

of {a) and {bi: the greater of (a) through (<)

lnit.e_nglh :a-htlal-_nlin m-hm: with TA522 )
using the applicable modification factors of Egﬁ) dywith Yeanddy given in
e

TAR23

w " 1 ¥ T T m |
b)) 300 prmy TJ’;EB 2_ { TSR | |
TALLY For deformed bars or deformed wires, Iy b Chiker n ]
shall be calculsted in sceordance with Table TA.3. (b) 8dy " Th s 1 o g i bt e v 1 o B e . o T ks o Pt :

1, P ] ey sl i e dal b

7A5.23 For the calculstion of l,, modification ~ (€) 150 mm
factors shall be in sccordance with Table 744,

Tahils T ma—-ﬂ.u wrn—-—--—n—— upmln mﬂn
hin 15 and larger -
“'—m - l-: hmrs m:-*t-* L—-plnl—.u--ln-n-—ll-.—tu-—r-hn-u——
s LT
4 mr s e b or e ey do o e
{ap spricsd et b tham oy, »:I:r?wwumd, -mh-i‘——-t Jrapr——— ';:' '
mm—-m::n:wl. et s tham i [ ol ]ﬁ { e }iu | — |
- T LTk [ P 18 g mml
ey spmcmg i har os e beng doinped i 00 s
A S0t f b A i A e — . - 1 1
J'.r. iy 1 . 10 g vl
iHhet e { y . {Tf:-'},'}" — t = ( ear | S
Tale ™4 4 Mdific gt Gaciurs bor deschmani ol Seloemed bary sl deior e ' _ s - <l i gl ol pslen
wirey i brmslen =t
i mieta S it TA6.2.2 IT bars of lil.ﬂl:".l'!l'll sirc are iup spliced in
Mo than HNY f fiwsks i
Combigpumili | phacead helwe hatrLoemitel peimdimermmaess 13 tension, I, shall be the greater of Iy of the larger
" e T bar and Iy, of the smaller bar,




L n

clopment of delormed bars  and
wires ln compresshon

Wm:lqﬂml length Iy For deformed bar
elommed wires in compression shall be ihe

greater of {a) and (b)
{6} Length caleulated in secondance with TAS 6.2
(b} 200 mm

TASET s shall be the greater of () and (b), using
the modification factors of TAS 6.3

I
LY

b} 043 f e iy

TAA 8N For the calewlatlon of [y modification
factors shull be i accondance with Table TA.H,
ewcepl v, shall be permified to be taken oo 1.0

Talide 7A@ Wislblheabhis lia b fod debermivd bary sl sivs 8 psmpressbsi

i

I . cemiler

remiorcement | 130 s 12 b or WDV wine s in scoomlsce
3 wilk TATD spmeed © 108 miem v conder
41 hovps in soantanee with TAT 4 spaend © 10

Almidifiatinn Vabue all
Pacibot € amid i i
Kasnfvsvonsaiil enclose] wathim (1), (20 (L e {4k
i1 o wpiral
170 @ cirsubar continususby winnd the with 5 & mm
Confining mmd pikch |06 mim 7%

by

Lap splice in compression:

TAGS Lap splice lengths of deformed bars In
compression

TAb.5.1 Compression lap splice length [ of Dia
32 or smaller deformed bars in compression shall be
the greater of 0.071 fd), and 300 mm.

7A6.5.2 Compression lap splices shall not be used
fior bars larger than Dia 32

TA6.2.3 Where bars of different size are lap spliced
in compression, Iy shall be the greater of lgeof
larger bar calculated in accordance with 7AS.6.1
and I of smaller bar caleulated in sceordance with

TAB.5.| as appropriale.
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AL Deformed  reinforcement W resist Twhie 41 Requived momsend wirsspih lor single span feams st fwhle &0 Apprucissie messenis e g o cems e ceiineses Sosim s = ap jei ol

and lemperatire stresses shall conform 1o S—c— e~
Tabie 44-3 and shall be in scoordence with 405 3.2 G B i i i i T
through 405 3.4, Posjtne moengnn p_--_'ii T 1 ' "
e 4 : b W, 12 w, 12 w12y i
4C3.3.2 The minimum rmtio of deformed shrinkage —3 H - ' == A —= 4
mnd  lemperatiure renficemenl arca I gross Megative moment af M, u—!'f Iyl ‘ i ud K s ;.
comerete  aren shall be  cqual W Waipusis e — -
0.0018 Ll \_/ u
40523 The spacing of deformed shrinkage and {1 & ' '
tempersture reinforcement dhall mol evcesd the - - b o S - -1
o i B o e e
2034 A1 all sections where required. deformod i gt | g Pt !
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FIG 402.2
SBC 501 CC 43 53ll agllaall ) gall dalisa (30 %4 (585 230 ol gl o ziill alis ailise Bl @

402.2 ﬂlltllahﬂn area required. The minimum
openable ﬂrea to the outdoors shall be 4 percent of
the flnnr’;z!_‘ea being ventilated.

Ill

GLAzEnAHEA w rl T w75 rrwr
f_ (TYP) 2 ®

Al
1} Illll]\

R o d 1 =
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FLOOR AREA = (WIDTH )= {(LENGTH)
4.6 = 6.1 = ZFr m~
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SEC 401.2

P129 | s dgmnkall 4 547l

SBC 501 CC @ 32l el Jie 4malll 43563l @
selsed) de g4y peill Cilati (Slal e aaiad
with exceptions. The method of ventilation, s J1 s o g Ll &l
mechanical or natural, is the choice of the owner o #lsell it o Cay Sl il g5 @

or designer except for dwelling units having less S N !
than 5 air changes per hour (5 ACHS0) and gl Eali i s @ Sloa prad 03a )
Sl la pLaal o LSalSall 4y gl Jlastil

ters per second per ocoupent nas been the P s i e
requirzd mechanicgl uenﬁlat?on rate allowed as /- LAaall gl Sclant sl & Jall e
an alternative to natural ventilation. An ACH of padi &/ A
means in accordance with SECTION 403 . Where [k S

the air infiltration rate in a dwelling unit is less than
5 air changes per hour when tested with a blower
door at a pressure of 50 Pa in accordance with
Section 402.4.1.2 of the SBC 601 and SBC 602, the

dwelling unit shall be wventilated by mechanical m




2, Mechanical and gravity outdoor air intake . - .
openings shall be located notless than 3000 mm P 138 DA _}E—L“ dA\JA
horizontally from any hazardous or noxions SEC303.5.1
conlaminant source, such as vents, streets, alleys,  SBC 1102 CR

parking lots and loading docks, except as 3l Cpa BB 5ie 3 3mu oSt My Sl alisel date: (@
specified in Item 3 or Section 501.3.1 . Outdoor S Ga Ml 5103 ""h 0580 2 Gl ¢l el
air infake openings shall be permitted to be 28 0.9 e Y (Sbiss s EJL-"-“ }J’-" Ssli jae

FIG 401.4(1 il
located less than 3000 mm horizontally from G40 ( ) i : _
streets, alleys, parking lois and loading docks g 8l jie 3 e J8 gL ol gedl Jane p adliaddl CulS 31 @

el o i o e i = [EIGES0H .4(2% ) e 7.5 glis ) e Ll Jase 0% o

than 7500 mm vertically above such locations.

Where openings front on a sireet or public way, ; e n

the distance shall be measured from the closest 3 B I I"

edge of the street or public way. [ :! b o
3. Iniake openings shall be located not less than 900 © P .

mm below contaminant sources where such -~ S/ Mt

sources are located within 3000 mm of the  * s Saudi F8 Ty Coda Tam

opening. . Ed__B_§ e [ i
Pi161/162 e~ | =
FIG 401 4(2 } it ——
SBC501 DIARR O ©INTAKE OPENING



P 624 : a2l 5=l

SEC1506.3
SBC 1102CR 353 (e yie 0.9 2 o 055 o g pd) sal) s
el 456l Sl e g 4SLal)

L Cla® e e 3 4dlue Jlo 685 ) ang a0l gall Cilata
4x (358 aclall Chn IS 131 Y nall LIS all 4y gl

Ha 0.9 4dlisall 65 () ransy 43 547l

1506.3 Exhaust openings. Air exhaust
openings shall terminate not less than 900 mm
from property lines: 900 mm from operable and
non-operable openings into the building and 3
m from mechanical air intakes except where the
opening is located 900 mm above the air intake.



DUCT LENGTH | |
DUCT TYPE FLEX DUCT | SMOOTH-WALL DUCT P 625 ; ("‘-" j’-‘

Fan alrflow
rallng 02410037 0047 (024 103710047 (.06 {007 0095 0,12 (0,14 SBC 1102 CR

(m"’s @ 63

P! ? |
m::;]rr“ S Matinus naih;* (m) - HDBEJ! 5 JsuSlall a3l sall slay)
i X | X[ X |[X$X X ISEX | X |X|X[X[X|X

BRI E . VIX[x]x[x|x SMOOTH WALL Jl Jsil xic o
15 |NL| 27 wlirlefl3lx(x s M3/S 0.06 4= = 2= DUCT

150 | NL|NL

NL|[56[38) 18 |84]3 8=H200,}L;JPA65]

173 NLINLJ|! NL|NL|NL| 49 |29| 1R

20 ad dove | NL | NL NLINLINNLI N o6 0] (gleall 2aae Jgka lia (5555 V) 4 s

a. Fan airflow rating shall be in mmdumwﬁh HNRI !L\'l@t ‘]ﬂ M@Sl ASHRAE 31.

b. For noncircular ducts, calculate the ﬂ w sectional area divided by the pernmeter.
¢. This table assumes that elbows are not usm:l 15.2 m of allowable duct kength shall be deducted for each elbow
imstalled i the duct mno.

d. NL= o limit on duct kength of this size.

¢. X=not allowed. Any length of duct of this size with assumed rums and fitings will exceed the rated pressure
drop.



P 633 a3l g2l

SEC1506.3 |
SBC 1102 CR  hnall adall 5 4l pla clas

TABLE M1601.1.1 DUCT CONSTRUCTION MINIMIUDM SHEET METAL THICKNESS FOR
SINGLE DWELLING LINITS®

STATIC PRESSURE
125 Fa Z50 Fa
ROUND DUCT DLAMETER () Thickness {mam ) Thickness { pamj
Genlvanlzod Adummlmuny | Comlvanlezead Adunmm o
=M 0.3 0.5 0.3 0.5
301 to 360 ] 0.3 0.5 [ o6
361 10 449 0.4 0.6 0.5 0.7
450 0.4 0, 0.6 0,5
451 1o 500 0.5 0.7 0.6 LR
STATIC PRESSURIE
e w— " e o 125 Pa 250 Fa
RECTANGULAR DUCT DDIMENSLIOMNS (o) Thickncss (mm) Thickncss (mm)
Cealvanized | Aduvminum | Galvanlzed | Aluminom |
300 0.3 0.5 0.3 0,5
20 1oy 250 0.5 0.4 0,6
251 1o 300 0.6 0.5 0.7
301 1o 400 0.7 0.5 0.7
401 1o 450 0.7 0.6 0.9
451 1o 500 L] . o,

a. Ductwork that exceeds 500 mm by : . ure of 250 Pa shall be constructed in
necordance with SMACNA AV A4C O Frsfrnctio ad aned Floxitylc
-



P625
TABLE 15-3
SBC 1102 CR

Table 15-3

4SSl 4y 547

2 Al 4y gl
0.04 —ulaiclgs aas M mliad 235 4l 4 agdaf e o g dad 5 186 4nlecs o 4l ana ol 2K 13
M3/S

CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW
RATE REQUIREMENTS

DWELLING UNIT FLOOR AREA S
! 0-1 2.3 | 438 6-7 >7
(square meter)
Alrflow In m/s
= 140 o0l 0.02 0.03 (.04 (0,045
141 - 280 002 0.03 0.04 0.045 0.05
281 - 420 0,03 0.04 0.045 (.05 0.06
421 - 560 0.04 0,045 0.05 0,06 0,063
561 — 700 0.043 0.05 0.06 0,065 0.07
=700 0.0s 0.06 (L0653 0.07 (.08




P.626
TABLE 15-5

SBC 1102 CR

P.158
TABLE 403.3.1
SBC 501 CC

P. 628
SEC 1601.2
SBC 1102 CR

3

+ ASilSaal) 4y el

| (sl ghoml g s JasiSs sm g gllaaas gi )
Tuble 15-5

MINIMUM REQUIRED LOCAL EXHAUST RATES FOR ONE- AND TWO-FAMILY
DWELLINGS

| AREA Ty RE EXTIAUSTED EXHAUST RATES
Ik itchens (005 in"/s internuttent or 001 n'/s conhiiiois
Balirooms-Tollet Rooms Mechanical exhaust capacity of 0.02 m*'s intermiittent or
! . (L0609 m'/s continous
A.i_)idl-ul...u.."-LJﬁﬂjﬁ:L_HMHi_ﬁlﬂ.Muﬂislﬂjlg.S
Dressing ootns : | | 0.5

| - ae 2500 sz Y STy rloall G 315N e sk
| 1601.2 Vibration isolators. Vibration isolators
installed between mechanical equipment and
metal ducts shall be fabricated from approved
materials and shall not exceed 250 mm in
length.



00 = 015 Aoy +35 (N, +1) 4039 : "
R+ 11455 D ASilSaal) 4y gl

where SAll Bl SEC 403.3.2.1

(4= outdoor irflow rate, Liters per second SBC 501 CC Q= 0.15 Afloor+3.5(Nbr+1) e
A= loor area, o agiSull oas gll (g Ll jaid gl el gell S A Q@
N, = number of bedrooms; not o be less than one OF JBY (A 3 iSadl samgll g pslll a2 2= A NDP @

_— . 43S Clua 8 Jani g 2al
EIEE]]ﬂﬂ!]: The outdoor air llfﬂI]]ﬂ[]Dﬂ system 1S acluge g5 Y 35kl 4g
not required to operate continuously where the P152 o - ; =
system has controls that enable operation fornotless SEC 403.3.21 & A 455 gliad g ye jie 186 4ablise e sasll @
than | hour of each 4-hour period. The avernige EXAMPLE 5 A 0 s 4clu cadd aulill & 5l 182 5 Class 4 saal 4l

outdoor air flow rate over the 4-hour period shall be SBCS501CC ASIS) 4y gl (o Cans 3 o3al 4l
ot Jess than that prescribed by Equation 403.9.

Tabhle 15-4

P626 INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORSa, b

TABLE 154 - ————— = =

SBC1102CR RUN-TIME PERCENTAGE INEACHAHOUR  fhqochsavaisovefoselrsel  100%
Factor® 4 3 2 1.5]113 1.0

a. For ventilation system run time values between those given, the factors are permitted to be determined by
uIT;.'rpu[:iHut:.
b. Extrapolation bevond the table is prohibited.
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EX. F NO.1 50 Lis o o= P
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403.3.2.2 Outdoor air for other spaces. P 153 - -
Corridors and other common areas within the SEC403.3.2 * ‘\JS.U\SJA]‘ 4. ‘9.6_]-“
L] - - - o

conditioned space shall be provided with outdoorair  §gc 501CC
at a rate of not less than 0.3 liters per second per

4Bkl 454 @

square meter of floor area. 43yl aalie * &3] 0.3 = 43l 4y gllaall 4y 4¢3l

The required ventilation rate for enclosed public.

parking garages Is 3.8 liters per second per P 154
square meter of floor area; however, the rate at SEC404.2
which the system operates is permitted to be gBC 501 CC

JE-IB T

reduced to not less than 0.25 liters per second S 28 A3 B80S0 Jais @
per square meter when the deteclion systems - o = e s
described in Section 404.1 indicate that there O da A8/ 2% ) H0.25 0SSl (K @

are no occupants or vehicles operating in the Y 4ol ja L35 4 San Y ol gsSaa e 8 J;.ji

garage, or the CO and NO« concentration levels

are within design limits. The exhaust system :_,mli 2l CO / Nox J) 4asas 4o
ggéjsn?‘z — GAY 4 saaly ) e elsedl pusiedel LSy Y @
'SBC 1102 CR o adlall dg skl s gy Lo dalaadl Slalaa

1507.2 Recirculation of air. Exhaust air from
bathrooms and toilet rooms shall not be

P 155 recirculated within a residence or to another
SEC406.1 dwelling unit and shall be exhausted directly to

- the outdoors. Exhaust air from bathrooms and
SBC 501 CC

toilet rooms shall not discharge into an attic,
crawl space or other areas inside the building.

( %60 Jl g5 Y
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P156
TABLE401.5

SBC 501 CC

P623
SEC 1503 .4
SBC 1102 CR

4SSl 4y 543l

Jae 6.25 wiSu pall 520125 J 22 6.25 Sl 8 ladlayl jaueill Clas o
225

FABLES AND FIGURES OF CHAPTER 4

TARNLE $i].5
THPENING STEOES IN LOMTVEHRS, GHILLES AND SOHEENS PROTECTING AIR INTARKE
_OPENINGS 2
BATSINLIN AND MANIMUM OPFENING
5 L & SIFES IN LOUVERS, GRILLES AN
OILTT I W O ENTRCG TYPE SECREENS MEASLURED N ANY

| | DHRLEC TION
[ Iniakn opemings in tesidunizl socpancies | Mot = 6,25 mm snd nod = |25 mm
Itk openings i other thien resbidenniol e .38 praiy el s > 2% mn
[ e Ughiicees —— BRI e L = o LV AP
1503.4 eup air required. Exhaust hood

systems‘@apable of exhausting in excess of 0.2 4uaS lgia iy Fulladll Cilllis @
11]st7 spEII .hc mcchamcnllj_u' or naturally 1€ e 020 JG Y o) s
provided® with makeup air at a rate » 'y o %
approximately equal to the exhaust air rate. &3¢ )} Jans 54500
u&.ﬂ 1,1_,1]:&1! r-!_n.h JJ.-..-
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1411.3 Condensate disposal. Condensate from
P68 cooling coils and evaporators shall be conveyed . Sl ul cizgdl Gyl o e Jua
SEC 1411.3 from the drain pan outlet to an approved place 0.01 =100 :1
SBC 1102 CR of disposal. Such piping shall maintain a

minimum horizontal slope in the direction of
P618 L!iS.l..‘hill'gE‘ .ul' not less than 1/8-unit 1'¢_l'lin:;ll in12
SEC 1411.3 unit’s J1rr1'i.'f__ﬁnt;11 ( I—_pen:-:m slope). Condensate
SBC 1102 CR shall not dlsn_:hurg-: Into a street, alley or other

areas where it would cause a nuisance.

SO 5 F ol el Ba L el o gies O

{EI.I:-_:ﬂ cnd dilaie gl

P618 ‘
SEC 1411.3 e i el om (B L ol

- = J,_rHJ'_}i-ll"—-lJ—nllj_’.:._n"I'u_iJ_nll
SBC 1102 CR samGeTSay i

. River

Rock

Excavated
Trough

Pr.!rl'nralu;:l Drain Tile
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P116 —
F|G12-4 Bl == 2 DR S TRAP e g SR Sl o
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PBOB 1305.1.1 Fumaces and air handlers. Fﬂtﬂt:h ) )

SBC1305 and nir handlers within comparifients or - el 5 cblaadl (S 5
alcoves shall have a mummom '.\'ur}d__ug Space . R | T | e el s e

SBC1‘[02 CR clearance of 80 mm along the :‘ia.lr:,l;._m:uml e "PS ""'JJ.J 4 i 33 . i (ot B
top with o total width of the enclosing Space adall 5ouS Al g 20 80
being not less than 300 mm wider the

fumace or air handler. Fumoces having a
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SEC 1411.3.2 ae 20 o S 0585 G Gany S (e 48K sliall i s s ) gasla
SBC 1102 Drain piping shall be not less than 20-mm

| nominal pipe size. One of the following
P 619 J e Sl B s e 5 (50 ()

PVC /CPVC /ABS / Polyethelene Cast Iron/ Glvanized steel/copper
SEC 1411 -3-2- 1411.3.2 Droin pipe mulerinls il
siges. Components of the condensate disposal

SBC 11[)2 _‘-}';ill:';n shill be ABS. cast iron, copper, cross-

linked polyethvlene, CPVC, galvanized steel,
PEET. polyethylene, polypropylene or PVC
pipe or twbing. Components shall be selected
for the pressure and temperature rating of the
installotion. Joints and connections=shall be

P 619 i 24 24 0.6 LeSans (8 aiiaa SIS 1Yy 20 38 e sl e S Y () e (i eall e ) Jiadl el

SEC 1411.3 | dimensions in width and length and shall be 1.8 058 i e ST Gilse gage
constructed of corrosion-resistant material.

SBC 1102 Gahamz-:-:l sheet steel pans shall have a

mll]l'ﬂl.ll‘n thickness of not less than 0.6 mm

(No. 24 Gage). Nonmetallic pans shall have

a mik@'num thickness of not less than 1.5

mm. N
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3005.2.4 Changes of direction. Where a = u‘)'.Al\

horizontal drinage pipe. a building drain or a . > . L : ekt . '
building sewer has a change of horizontal | P837 45 e J"S' 1 "'J-}"'a'l'" n_)_,uLn S T -H"'"“ UE 12 e

direction greater than 45 degrees, a cleanout SEC 3005.2.4 44 9h t"ﬂ g o Ao 33
shall be installed at the change of direction. SBC 1102 CR 2 e

T08.1.1 Horlzontal drains and building drains.

Horizontal drainage pipes in buildings shall have

cleanouts located at intervals of not more than 30 l,“ 143 L8 W L - ';S 4 .
m. Building drains shall have cleanouts located at | P454 e e l.._:'l_jl_,.a_l | L}!J:UHI -
wtervals of not more than 30 m except where | SEC 708.1.1

manholes are used instead of cleanouts, the SBC 501 CC

manholes shall be located at intervals of not more

than 122 m. The interval length shall be measured

T08.1.2 Bullding sewers. Building sewers smaller 'l"—"_}"a'“ _HJ.J.'I]_,A.‘ L“—lh‘,ll_,ﬂ-ll' 3 u‘l&'.!:ﬂ! "'—'._Jij 4iliia *h—_ﬂ ..

than 200 mm shall have cleanouts loeated at

intervals of not more than 30 m. Building sewers l‘?""dgl ‘JL'.' _ﬁ‘ 30 'J'*'.’ lvlrlc "8 = f‘“ 200 LJ-“ LEY!

200 pun and larger shall have a manhole located not
more than &0 m from the junction of the building
drain and building sewer and at infervals of not P454
more than 120 m. The inferval length shall be SEC 708.1.2
measuwed from the cleanout or manhole opening, s
. SBC 501 CC

equipment (cables or jetter hoses) to negotiate  (2ia3 sk m ey 12 3 B s =
the tums. The length of 12 m is based on the  p4s et g ) e 4d e pun g Juady

o h of 12 m is bas P454 .
ability of the drain-cleaning equipment to > _)_.}:IS.'I'I JSLaall
negotiate all of the tums ﬁlhnut significant SEC 708.1.2
problems:. SBC 501 CC
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TABLE 30-5 -2 gl
SBC 1102 CR | - < pal

DRAINAGE FINTURE UNIT (d.fu) VALUES FOR VARIOUS PLUMBING FIXTURES

DRAINAGE FIXTURE

UNTT VALUE (£ JAl iy (g3l yala yall
b 3l 2 16 e
D.FU3

TYPE OF FINTURE OR GROUFP OF FINTURES

Bur sink

Baihtub {with or without o shower head or whirlpool attschments)
Bidet

Clothes washer standpipe

Bad || Bt | o | it |

Dhishwasher
b

Floor drain
Kitchen sink
Lavatory

Laumdry tub
Bhower stall

Water closet (6 lters per flushy

|l | | |k | =

Water closet (greater than 6 liters per flush)

Full-bath group with bathtub {with 1.6 gallon per flush water closet, and with or without
shower head and or whirlpool attachment on the bathtub or shower stallj

Full-bath group with bathtub (water closet gresi 1 i<, and with or withoud
shower head and'or whirl pool atischment on 2585 3 b -

]

Half-bath group (6 liters per flush water closali
Half-bath group {water closet greater thoan 6 |5l

-

[

Kitchen group idishwasher and sink with or
Laundry group {clothes washer stundpipe an
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BRATNAGE FINTURE UNITS POR FINTURES AND GROUPS
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INIT VALUE AN
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Mapinatie 2lothes wasbers, conmsercesla.g 3 S0
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TABLE 30-7/30-8

SBC 1102 CR
Table 30-7
MANIMI™M FIXTURE UNITS ALLOWED TO BE CONNECTED TO BRANCHES AND
STACKS
NOMINAL PIPE SIZE imm) | ANY HORIZONTAL FIXTURE | ANY ONE VERTICAL STACK
BRANCH (R DRAIN
i
40 3 4
" f 10
" 12 I
1] Rl 45
100 160 M0

1. 3emm pige sire limied 1o 5 single-fivsure deain or tmap e See Table 32-1.

B Wi water chmmgls

MAXIMUM NUMBER OF FIXTURE UNITS ALLOWED TO BE CONNECTED TO THE

Talile 3-8

BUILIMNG DRADY, BUTLDING DRADN BRANCHES OR THE RUTLDING SEWER

DIAMETER OF FIPE {mm )} SLOPE FER METER
B E TR 0.5 i 13 finimi
A = | Nale o Nole n
' - | (2] ]
" | ™ K
7 T 164
100 | ] N

8. d8am ppe wire limited 1o 3 akding drin
wervieg o puerged Sscharpe fivtury of (sl weste
I N waler cleseis

e fatarss, or w0l move fhen ore wasic fhee o

-:L_'ﬂ‘)...a]\

o ygule o (€ 558 ja Glaa g 2 aidl
FUG » 4as2

n_;_,.ml.agjc- S 5 i e Slaa g e aaidl
D.F.U240 s 4= d o)

uJﬂh&ﬁlﬂjdﬁ&thmu‘qﬁl
164 5 e[ 13 et 4a 0 3 ki
D.F.U

pianl a8y Jita



P481

SBC 501CC

TABLETH0.1(1)

BUILDING DRAINS AND SEWERS

Maxinsum Number Of Drsinage Fisture Units Connected To Amy Partion Of The
DIAMETEROF |  Building Drain Or The Buiding Sewer, Inclading Branches Of The Bullding Draina
PIPE (i) Slope mm per meler

Smm 11 om | Hum
40 . ] I ]
il z . 1 |
b - - 4 | 1
s - | I 4 | i
10 'ﬁl b M
1A - fif: 480 578
150 - {' ﬂl 1 o[ 1
m 1M 2 W 0 | 1
%) ue -,--1& doam [ am
m W S A Jd s [ aw
i 000 '_'[_ ol T e [

. The minimuny s of ay b 'L.llll"uﬁ.lllﬁﬁ.lwif@ﬂ shll t&i"ﬂ]ﬂl

e

a4 e SV pulgall il i pa @
"3 5 4p 7 saua gl jall ld BB 1
DFU 180 dasS %1 Usa ke "4 J oyl 2
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TABLE 30-1/ 30-2
SBC1102 CR

Falle 30-1
ARODVE-GROUND DRAINAGE AND VENT PIPE

AL STANDARID
Acrylonitrile butadiene stvrene ( AHS) plastic u i IPs ASTM D2661; ASTM F62i; ASTM Fl454;
dinmerers, inchiding schedule 40, DR 12 (PS5 2 Mn-i DR 24 |—cs misl.l

(PSS 140 with 8 salid, cellular core or ¢n||||m5n-. wall

C'msi-iron pipe ASTM AT CISPI 301 ; ASTM ASSH

ASTM B42: ASTM B4 ASTM BHI02

ASTM B75;: ASTM BEE; ASTM B251: ASTM
ASTM AS3

CSA HIBL3

ASTM D266%; ASTM F591; CSA BISI2:
Aml F]-?‘{B

Copper or copper-alloy pipe
Copper o copper-alloy mibing {Type EL L. M or DWW
Cialvinized stes] pipe

Polvolafin pipe

I’ullg. visyl chilaride (PVC) plastic pipe in IPS diameters.
(TS Iw]m sehedule 40, DR 22 (PS5 2000 pod DR 24 (PS5 1400,
with a s

d, cellular core or ':nmpn: ite ||.I=I

Pobrvimyl chlonde (PVE ) pl::l:.tu: pipe with o 825 mm O.D. and
n solid, cellular cone or camposite wall

r\S-T.h‘l' D"'?—I? .r’hST'i-‘[ 1'I-1-EIB
ASME Al12.3.1

Stminless steel drainnge systems, Ty s 304 A 3161

Table 30-2
ENGRRAINAGE AND VENT PIPE

UNDERGROLT

L_i‘).ua]\

dardbiuall i _)...n]'l g J..a
BRASS/ :=a ¥ 348
GALVANIZED STEEL /
ABS SCHED40

PIPE

4 STANDARD
661; ASTM F628; ASTM F1488; CSA

Actylanitrile Butadiens styrene (ABS)
dinmeters, including schedule 40, DR 22
(PS5 140); with a solid, cellulor core or co

Cast-1ron pipe 74: CISPL 301; ASTM ASSS
Copper or copper alloy mbing (Tyvpe K. 5, ASTM BES; ASTM B251; ASTM
Polyolefin pipe 412; CSA BIS13

Polyvirvl ehloride (PVC) plastic pipe in P5
including schedule 40, DR 22 (PS 2040) ax
with a solid, cellular core or ml:umlhc will

665 ASTM FE91; ASTM FI488; CS5A)

I"'nl ~vinyl ehleride (PVO) plastic pipe with a 82
a solid, cellular core l:IIrJ l:urup!'lsiil: wall 2949; ASTM F1488

Suuulﬂss steel deninage systems, Tvpe 1[81L ~ ASME A112.3.]

CAST IRON :pa ¥ &asd

/ICOPPER ALLOY/ PVC

SCHED 40
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TABLE 30-4
SBC 1102 CR

PIPE MATERIAL

i {._'n)...a.“

ol i ga (b Lgllasial 7 sasdll cDLa M £ 1551 @

TTING STANDARD

Acrvlonitrile butadiene styrene (ABS)
IPS diameters

I: ASTM DI311; ASTM Fo28; C5a
B181.1

Cast-iron

sewet and drain dinmeters

Acnlmutn]:hmm:u:mm:fﬁﬂsrp-lqmg ml . I'l,j}s

L ASME Bl6.12: ASTM AT4: ASTM
ARBBS; CISPL 301

ASTM D2751

Pal 1 chloride (PVC) pla
Polyiay lloride (PVC) s i gl uiiing Code  Astwp o

ASME Bl6.15; ASME Bl6.15; ASME Bla.22;

Cogpper of copjer allay ASME B16,23; ASME Bl6.26: ASME B16,29
Cirny tron and duetile iron AWWAC 1I0/A2]. 10
Polyolefin ASTM F1412; C5A BlEL3
Polyvinyl chloride (PVC) plastic in [PS diameters ASTM D2665; ASTM D3311; ASTM F1866
F;ag'-my! cliloride (FVC) plastic pipe with o 30 nun ASTM D949
PV fabricated firtings ASTM FL566

i : pes 3
?ltin}ilm steel drainage svstems, Tvpes 304 nnd ASME Al12.3.1
Vitrified clay ASTM CT00
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TABLE 29-6
SBC 1102 CR
Tabe 204
WATER-SUPPLY FIXTURE-UNIT VALUES FOR VARIOUS PLUMBING FIXTURES
AND FIXTURE GROUPS
WATER-SUPILY FIXTURE-UNIT
TYPEOF FINTURES OR GROUP OF FIXTURES VALUE iwsfu)
okl Combined
Bttty (with withious overhiesd shower bead) i3 13 il
Clothes washer i3 13 53
Dislwasher 33 i3
Full-bath gronp with hathtab (withwithom shower head) of 37 0z 134
Hadf-bath group (water closet mid lvsony) 19 9.5 93
Hisse bl isill ek - 9.5 9.5
Kachen group ( disharsher and sk with or wathont food-wastq 7.1 18 2.5
Katchen smk i 15 i3
Latmidry groep (clothes washer standpipe nnid lmndry tub) 6.5 68 9%
Laundry b 15 18 53
Lavatary 19 T) 14
Shower stall 15 15 53
Water closet (muk type) — 83 i3

1. The fixmre wt value 2.5 assumes a flow
| spemkler device 1f a hose: bibad
foxmmre-mnit vabse moy be obmined fo

19,5 litres per mumite (Ipin), such s for m ndividi
kil Beeynired 1o Fumish a grenter fow, the equivalen
it 237,

- duizil)

. Lo

SlaS fde jana (e (ST slaallde jane @
o allmi g ¢ A Al Gl 3 AS el ASLd)
slae &3 ja g (Al £ gl (e aal g ala sa
h‘JJJﬁ"‘“JFL""hiLﬁP _,3.&.1.'-_,
F.U 13.6 O 0558
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TABLE E 103.3(3)
SBC 701 CC

TABLE E103.3(3)
TABLE FOR ESTIMATING DEMAND

Supply Sysiems Predominanily for Flush Tanks

Supply Systems Predominantly for Flushometer Y alves

Load Demand Load Demand
(Water supply (Liter per | (Cublc meter per {Water supply (Liter per (Cublc meter per
finture units) _milnule) second ) Muture units) milnute) second )
| 11.4 0.000188 — — —
2 1859 0.000315 = — —
3 24 86 0.000410 — — —
4 30.3 | 0.000505 — = —
s 356 | 0000593 : 56.8 0.000946
b 405 |  0.000675 3 85.9 0.001098
T 44 7 0.000744 7 749 0.001249
8 434 0.000807 B 840 0.001400
bl 51.8 0.000864 9 a3 0.001552
1] 55.3 0.000921 0 102.2 0.001703
I 58.3 0.000971 i1 1052 0.001754
|12 60.6 0.001009 12 1083 0.001504
S G2.5 ____DoD1041 I K] 11113 ____DOoD1855
|4 643 | 0.001072 |4 114.3 0.001205
15 662 0.001104 15 117.3 0.001956

- 4gadll
c dgallall Glilua

4G/ 71636 zliai 13.6FU i sleall 4c sana



14 4.3 0,001805
15 66 2 0.001956
T &8 1 0002006
17 68,6 0002057
] T1.2 0002907
19 i 0002157
M 742 0.002208
25 814 0002357
3l EEF] 0002650
15 2 0002776
T [ 0002802
i5 1048 0003028 |
il 110.1 0.003154
il 12411 0.003407
70 132.5 0.003638
[T 1438 0,003861
™ 1562 0,004056
100 164 6 0004258 |
120 1817 {1.004605
140 198.7 0004857
160 2187 0.005110
|0 2308 0005354
200 2460 0.005678
335 2650 0, 006024
250 2838 0.006371
78 3028 0.006552
300 3T 0006513
400 3074 ! 0008012
500} 468 3 ) 0009621
TE0 B435 0010724 TE0 BED§ 0.011166
1,001 71873 0013121 1,060 7673 0013121
1,250 8046 0015077 1,250 B804 6 0015077
1,500 10182 [T 1,50 10182 0016560
1,750 1124.1 0.018736 1,750 1124.1 0018736
2,001 1230.1 0,020502 200K 1230.1 0,020502
2200 1438 3 0023972 2,400 1438 3 0023472
3, jEE] [TERE 3,001 ] DELERE
4,001 1987 1 0033118 4, (KK 19871 0.033118
] 2244 5 0.037408 3,0 2244 5 0.037408




TABLE 604.5
MINIMUM SIZES OF FIXNTURE WATER SUPPLY PIPES
FIXTURE MINIMUM PIPE SIZE (num)
Bathiubs®{ 1.5 m = 0.8 m) and smaller 15
Bathtubs* {larger than 1.5 m * 0.8 m) 15
Bidat 1n
Combination sink and tray 15
Dishwasher, domestic’ 15
Drinking fountain 10
Hose hibhs 15
Kitchen sink” 15
Laundry, 1, 2 or 3 compartments® 15
Lavatory 10
Shower, single head® 15
Sinks, flushing rim 20
Sinks, service 15
Urinal, flush tank ]
Urinal, flushometer valve 20
Wall hydrant 15
Water closet. flush 10
Water closet. flushot 10
Water closet, flushometSE valve 25
Water closet, one piéd 15

Where the developed length of the distriby
kPa or greater, the minimum size of an
parallel water distribution system shall be

I T o

line

and the avmilable pressure at the meter is 240
e from a manifold and msmlled as part of a

than the sizes indicated,

- dadaill

= -

- | Sl
pagy | ek

TABLE 604.5
SBC 701 CC

FulLbhﬂﬁﬂJJﬂLﬁLﬁi [ ]
22 10 & ol
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TABLE 29-13
- dgallal)l Sl

SBC 1102 CR
KPA 104.8 = 2 hiall gli jis 10.5 sball Jaa 53l Gsllaall glas V1 oIS 1)

Table 29-13
ELEVATION LOSS (PL,)

ELEVATION (m) PRESSURE LOSS (kPa)
1.5 15.2
3 30.3
4.5 448
f 60
7.6 75.2
0 89.6
10.5 104.8
12 120
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approved means. Where pumps are installed in  ggcgo235.1 - d‘-‘_. ‘

basements, such pumps shall be mounted on a block SBC701CC eadall Sl
or shelf not less than 500 mm above the basement gl ) e aasi gl a4zl @
floor. Well pits shall be prohibited. wa ¥l e e 0.5
603.1 Size of water service pipe. The water p282 -
SEC 603.1

service pipe shall be sized to supply water to the sgc701cc
structure in the quantities and at the pressures 20 ge Ju ¥ 438 jusl ga o

required in this code. The water service pipe shall okl aa
be not less than 20 mm in diameter.
ﬁ}x%mm P=(0.0%1 xh Gl Ll il o

e & elall juae (e gl Y
- % P = Pressure created by a head of waler bars o slhaall <)
on G A abbreyiated as bar') s
i SBC 701 CC - ,

— WH: h = Elevabion diference (meters. SBG 701 CC



P 284
gfcﬁ'?;kc - 4_1_'3.‘1_1]' 3 ‘
inhabitants. Much experience and testing daallal) Gl
involving the sizing of various water pipes have ST ’
resulted in a “general engineering practice” of ] 524 el gbpdae yu el o
limiting the maximum velocity in water service

pipes to not greater than 2.4 m/s. However,

P 285
SEC 603.1

SBC 701 CC

Equivalent length of pipe = actual length of pipe ;L 38| i)l (ams jual sl Jsb e Jpaallai )l @
+ [actual length of pipe x (0.50)] (0.5* aill Johll) + Jail) Jylll = iyl

Equivalent length of pipe = 21 + (21 x 0.50)
Equivalent length of pipe = 31.50 m



The fixtures listed in the TABLE 6044 are

those targeted to be requiated so that water
consumption can be controlled. Because the

fiow rate from a faucet or shower head is
dependent upon pressure, pressures are

indicated. However, the indicated pressures are
rutnl:etnterpretada:amammm 2ssures for
each fixture. The maxin Nressure allowed in

awaterdrsti:uhsymmsﬁwhi’a{m
Section 604.8 ).

e of fixture supply. The minimum size
supply pipe shall be as shown in TABLE
fixture supply pipe shall terminate not
800 mm from the point of connection to

-mgre |
L‘lﬂ% lﬁ'&g A reduced size flexible water connector
l]l‘ng ween the supply pipe and the fixture
f an approved type. The supply pipe shall
extend to the floor or wall adjacent to the fixture,
The minimum size of mdividual distribution lines

utilized in gridded or parallel water distribution
systems shall be as shown in TABLE 604.5.
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P296
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PSI79.77= J45.5 s b el
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Table 29-11
WATER SERVICE PRESSURE LOSS (PL,,. ™"

20-mm WATER SERVICE | 25-mm WATERSERVICE | ot WalER
o PRESSURE LOSS (kPa PRESSURE LOSS (kPa) LOKS (Ea
[ » 5
"G [Femuthsmter sacca pipe )| T T [
'-:::r 12000 23 | 23,0 10 30 i:‘ t ‘If_:' FARTEE 5'3:.'“ LT o 45 13,:: ‘11'_,‘“’ H;:" ’“;‘5“
0.5 35.16 60 814 120 103 | 172 | 234 352 41 | 6.9 F] 13.1
. | 531 1 203 | 1227311181350 ) 263 | 359 EEN Y S5 1 96 | 138 | 20
0,75 74,45 1269 | 171 ™F P21 | 37.2 | 50.3 7.5 B3 | 13.6 |15.65 | 27.6
0.59 903 162 NP NP Psl | a9 6.2 0E.6 11 |1E6% | 24.8 | 372
1.0 126.9 MNP et NP B7.2 | 62.7 853 126.2 & 23.4 32.4 |47.65
1.13 158 bl NP MNP H6.2 | 7RG 1062 156.5 17.2 | 29.6 40 0.3
126 191.7 NP NP NP BSE | 951 129 1903 | 21.4 | 359 | 483 | 71.7
1.39 NP MNP NP NP 69 (1138 153.8 NP 255 | 427 ] B5.5
L.51 NP NP NP NP _[78.6 |133.1 | 1806 NP 20.6 | 50.1 | 68.2 | 100.7
1.6 NP NP NT NP |91 1544 | wNF NP 3.4 | 585.6 | 785.6 | 1165
.76 e b o NP NP oo (1772 ~P NP 303 | 669 3.3 | 1338
1.89 NP b NP MNP 1585 NP bl bud 44.8 | 758 [I02.7 [ 151.7
2.02 NP N NP d i1 NP NP 0.3 | BSS5 [1158 ) 17
214 MNP MNP NP NP NP 6.5 | 958 [1296 | NP
— 237 | NP | NP | NF o NP NP 62.7 | 106.1 | 143.1 > |
P = Mot peritied. Presaure loss exceeds - e R s e
a. YWalues are applicable for underground din
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27133 Bathtub  and whirlpoel bathtub
valves. Hot water supplied to bathtubs and
whirlpool bathtubs shall be limited 10 a
temperature of not greater than S0°C by a water
temperature limiting device that conforms 1o
ASSE 1070 or CSA BI125.3, except where such
protection  is  otherwise provided by a
combination tub/shower valve in accordance
with Section 27T08.4.

HOT Sk y

- Al

- Slawd)

42 % 50 058 plaaind s )l ja da 3 el @

WAXINUM DISCHARGE
PLUMENG FXTURE TEMPERATURE

1. Bidel <4¥'C |
2. Public hand-washing facities > 20°C and <43°C e

3. Indwidual shower valves <40'C e

4. Multiple (gang) showers S40°C

5. Bathiubwhinpool bathiubs <45°C

FIGURE 424.4(1)
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mm/mm/c 0.00006 s» HDPE sl sall (5 )l jall 2ol

RATE OF THERMAL
EXPANSION
PIFING MATERIAL mmdmmyc
Brass-red . . | 7 ; .. . 20000162
Coppar e . o . .. 0.000018
Castiron .. .. PR AR RSO 1 ¥ 1 5 o J 3,11
Carhon - Sbes] - .oes s e ey e 0,00000%
Cuctile iron. . : : + -« - 0,00001208
Stainless stesd . _ . .. ... ... ... ...00000207
Borosilicate (glass) . '3 eies....0.00000324
ABS | e e, PP 1 111+ i 1"
CPVC - " e .+ - 0.000063
|y | B P R ek i PO s = B BN IL" 1 |
PE . S AT s ias s s eee s < DLOO0TAS
PEX ... B — . ..0.001674
o ara e ST R .. .0.000117
PvC . e e ens s+ 0,000072
PVDF ari 3 ; . . .D.0001728

Source: Facity Piping Sysfemns Handboak, 2nd Edition
Frankel, McGraw Hill, 2002.
5
FIGURE 3052

THERMAL EXFANSION RATES FOH PIFING MATERIALS



($3 sl 3 ST Lk danifinall pul sall HUadl 5 81 53l

S sl 3 S Slilia] ks 4 5llaall 4Ll
OlSall di ool culslall o 58




‘ - 4l

312.3  Drainage and vent air test. Plastic piping | P97 D gl gall i s
shall not be tested using air. An air test shall be SEC312.2

made by forcing air into the system until there is a S8C701 CL D pall judlge Gl e
uniform gauge pressure of 34.5 kPa or sufficient to 4y 15 oo Ji Y i) JSul (1€ 34 5 bia e aun

balance a 250 mm column of mercury. This |
pressure shall be held for a test period of not less po7
Mhan 15 minutes. Any adjustments to the test SEC312.2

3125 Water supply system fest. Upon gpe 701 cC A s dasl e
P A parlipe I

completion of a section of or the entire water supply . _ |
system, the system, or portion completed, shall be a2 15 oo Ju ¥ JSub 518 344 e paa

tested and proved tight under a water pressure not
less than the working pressure of the system; or, for
piping systems other than plastic, by an air test of
not less than 344 kPa. This pressure shall be held
for not less than 15 minutes. The water utilized for
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SEC 305.2 K 2 i ‘

SBC 701 CC D lel Ay
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= [1.5 x (E/S) x Dy x G] /2
where:

E = Modulus of elasticity at pipe temperature
(MPa)

S = Maximum allowable stress for the pipe
material at the highest iNn-service pipe
temperature (MPa)

D,= Outside diameter of pipe (mm)

G = Change in length of piping due to
temperature change (mm). Thermal expansion
rate of the pipe material from Commentary
FIGURE 305.2 (x) Change in temperature of

L T - e e e

e . — - WD il e B o Bl e e -
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OFFSET PIPING MUST BE SUPPCRTED WITH HANGERS, SLIDE PLATES

OR SPRING HANGERS

FIGIUTRE 305.2(1)
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- aadaill
-0 il ge Cilaca
1.2 3 Sililes o8 3 JS1 41 1.25° )4 5eCPVC plsdiglyl @
@l e 3 4l A e

Talsle 26-1
PIFING SUPPORT
MANIMUM
PIPTNG MATERLAL HORIZONTAL [ MARTHIUM S FRTTCAL
SPACTNG {ni)
AHS pipe [ i ] _‘I:r
kst naie pule s .1 A0
Cmsi-lran pipe 1.5% a5
Copper or coppeer alloy puipe b 3
Copgeer of cuppeet allay ik § 30 mom b divneter oo sealiesy ] 1.5
Cupper or copper allay mubdng (40 mom ki dismeter onsd lorger 049 3
Crumc-linked golyethylens (FEX) pige. 2% g sasalles [T I
O] inked palyothylens (PEX) pige, 30 mem aned lnrger 1.2 piab
Crvass-linksd peebyethy lene/abmmimon’ cross-linked polyeibylens LAl | :l-
N A e e B — ik = . - .
CI'WEL pipe or mabing (23 mm in dinmecer and smuller) ne .ot
LCPYE pipe or tubing § M mm in dismeter onad fnrper) (=] EL
Tl prape Laml s | =1
Pl pipe or tubing (K] 12
Polyethylens of rmdsed temmpermire (PE-RT i, L] b
Polyethylens of raised tempersmere (FE-RT) 12 3t
Pulbypropylens { PP pipe or fubing (25 mm angh LR b
Poly propylens (PP) pipe or tubaig (30 i i 2 b
PV priges — 3 b
Stninbesa wheel drvimage svsicrms 9 ]h
Hieel pipe a5

a. The maximwm honirontal spacing of cosi-i B
b, For sigen S0 mam ol smaller, o guide shall be matalied
prEvent piges movensent ne drecton perpendiciularn o the

2 m where F-m lengihs of pipe are installed
irecd vertical suppaorts. Such yuiades sholl
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36-1-2.2 Types of system earthing = 1- TT System

arrangements
2- IT system
sie Jolad| edodi oo gi dhsgl | sudes Jo¥I Byl 1 3- TN-S system
e el 4- TN-C system
0233 doge 155 Al ol I yuti T Gy 5- TN-C-S system
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1-TT system 41-1.5.1 sbc 401
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2- IT system

IT System
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. Installation
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3- TN-S system
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TN-C system
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TN-C-S system
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NOTE  sdidviiomal sarthing of the PEN m the distribation ansd of the PE m the mstallation

may e oy paled
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36-3-2.4 Main earthing termi

36-3-2.4.1 In every installati
protective equipotential bon
used, a main earthing terminal
provided, and the following
connected to it

= protective bonding conductors:

——
= protective conductors; Sl e
= functional earthing condu&aistiliBuil

= earthing conductors;

L] At 1) il sl

gl A ) 3
B REW

relevant. ‘
L F=11a1
& protective Circwuit
bonding Pprotactive
conductors conductors
O theaer
LI T L

conductivae-part

Gas I
Iinstallation Dipe

Vwater service pipe

PA@mirm
ocarthing
tarmminal

Earthing
corvciuctor

MMoans of
oonrthing



Protective bonding conductors

$

36-3-4 Protective bonding conductors

36-3-4.] Protective bonding
conductors for connection to the main
earthing terminal

Protective  bonding  conductors  for
connection to the main earthing terminal
shall have a cross-sectional area not less
than half the cross-sectional area of the
largest protective earthing conductor
within the installation and not less than:

= 6 mm*® copper: or
* |6 mm* aluminum; or

. A
= 50 mm- steel.

II [ ]
oW | RED RCD
. l ILILILILY l LILILNL]
oFF
==
hl M protncive bonding
k]
Senice m:r.uru
cnmd i
V4R
w -

| [ | Gas installation pipe



Earthing conductors

36-3-3; Earthing conductors

_3643-2.8.1 Farthing conductors shall
comply with 36-3-3.1.1 or 36-3-3.1.2.

ilﬂ'lhﬂoss-srctional area shall be not
less than 6 mm?® for copper or 50 mm®
for steel. Where a bare earthing
conductor is buried in the soil, its
dimensions and characteristics shall also
be in accordance with Table 36-3-1.

¥

Aluminum conductors shall not be used
as carthing conductors.

NOTE where a lightning protection system is
connected to the carth electrode, the
cross-sectional area of the ecarthing
conductor should be at least 16 mm® for
copper (Cu) or 50 mm* for iron (Fe) (see
IEC 62305 series).




Protective conductors

-3-3.1 Minimum cross-sectional

areas

The cross-sectional area of
tective conductor shall satisfy
nditions for  automatic
tion of supply required in 41-
. hapter 41 in SBC 401 and be

cap!hl f withstanding mechanical and
stresses  caused by the

4

Ti:e cross-sectional area of a prul:ctn:
conductor shall either be calculated in
accordance with 36-3-3.1.2 or selected
in accordance with Table 36-3-2. In
either case, the requirements of 36-3-
3.1.3 shall be taken into account.

Table 36-3-2 Minimum cross-sectional area of protective conductors
(where not calculated in accordance with 36-3-3,1.2)

Minlmum cross-sectional area of the corresponding protective
Cross=sectianal ares of conductor mm= Cu
e conductor, S M | 1 the protective conductor Is of | If the pratective conductor Is ot
Cu the same material as the line of the same material as the line
cirfd g e comdactor
l:
5z 1d 5 'R «5
ky
lb=5=35 TL I._..m
5 L §
§»35 5 2 ar
36-3-3.1.3  The cross-sectional area of

every protective conductor which does
not form part of a cable or which is not
in a common enclosure with the line
conductor shall be not less than

. 7?5

protection

Cu or
against

-
mm=

16 mm- Al if

mechanical

damage is provided,

4 mm-* Cu or 16 mm* Al if protection
against mechanical damage is not
provided.
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Earthing electrodes

Earth electrodes

1 The type, materials and
of earth electrodes shall be
to withstand corrosion and to
quate mechanical strength for
ed lifetime.

r corrosion, the following parameters
nsidered: the soil pH at the site, soil
. soil moisture, stray and leakage ac

'Lﬂus

“ ment, chemical contamination, and
1ty of dissimilar materials.

For materials commonly used for earth

electrodes, the minimum sizes, from the

point of view of corrosion and
mechanical strength, when embedded n
the soil or in concrete, shall be as
specified in Table 36-3-1.

NOTE 2 the mimmum thickness of
protective coating is greater for vertical carth
electrodes than for horizontal earth electrodes
because of their grealer exposure to mechanical
stresses while being embedded.

If a lightning protection system 1is
required, IEC 62303-3 apply.

Table 36-3-1 Minimum size of commonly used earth electrodes, embedded in soil
or concrete used to prevent corrosion and provide mechanical strength

Cruwg Wlght of Thickmess of
et sectiemal | Thicks enating
Material smid amrisce Sk i ares | comting l:hurhhull
mm fiiid Em g mT jm
Sicel cmbedded in Hound wius 1]
voncrets {hanc., hot
pabvanized or Salid tape or sirip 3 3
whainkess
Sirp” e whaped
wirpplate  Solsd 1] ¥ 00 ml
leie | amsce plaie
LA v Nepliloeg I8 10 41
vertvcally
Sacel het-dp Round wire maksllod -
T 550 4%
palvaniend® hisriromially
|Pipe 334 ¥ EL] 44
Sargnded (embgdded 0
11 cuksTeig i
i roan pamiile amskalled e 3
v ertncal by =
Round rod matalled =
Sacel coppet-sheathod it 2 s
2

Steel with elecho-
depinited cappes
Loaking

stainlcss wicel”

i

verigally

Round wite maslled
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Fipe \I

Copper

Sarw

Round wirg i
aricvilrb Buil
Ralid rarid fod e L
Eﬂllni seriically e
LT for
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Earthing electrod and earthing conductor
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D.36-3-3.1 Constituent parts
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D.36-3-3  Earth electrodes buried

in the soil

Earth electrodes may consist o ed

elements of

steel, hot-dip galvanized,
steel copper-sheathed,

steel with electro-deposited copper

coating, —_—

Sagaud! sl
Saudi Buildi

stainless steel,
bare copper.



How to calculate the earth electrod resistance?

a) Horizontally buried conductor

The earth electrode resistance (R)
realized with a horizontally buried
conductor (see 36-3-2.2.3 and Table 36-
3-1). may be approximated from the
formula:

R=2E
L

ere p is the resistivity of the soil (in
) L is the length of the trench
cupied by the conductors (in m).

b) Buried plates

To maintain good contact of the two

surfaces with the soil. full plates should
preferably be arranged vertically.

Plates should be buried in such a way
that their top edge 15 situated at

approximately | m depth.

The resistance (R) of a buried plate earth
electrode at a sufficient depth is
approximately equal to:

R =082
L

c¢) Vertically buried electrodes

The resistance (R) of a vertically buried
earth electrode (see 36-3-2.2.3 and Table
36-3-1) may be approximated from the
formula:

=
L
where p is the resistivity of th
€m) and L 15 the length of th
pipe (in m).

Where risk of frost or dryness e
length of rods should be increa
mor 2 m.

D.36-3-4 Metallic pillar as earth
eclectrodes

Metallic pallars interconnected by a
metallic structure and buried at o certain
depth in the ground. may be used as
earth electrode.

The resistance (R) of a buried metalhc

pillar may be approximately calculated
with the formula:

R = 0.366 "‘I’ fog, . %

where

' is the buried length of the pillar {in
| H

the diameter of the cvlinder

—circumsiribed to the pillar (in m):
| 3

the ground resistivity (in £2m).



Soil resistivity

D.36-3-2  Soil resistivity

Table D.36-3-1 gives information on
resistivity values for certain types of
soil. Table D.36-3-2 indicates that
resistivity may vary in large proportion,
for the same type of soil.

Table D.36-3-2 Variation of the resistivity for
different tvpes of sail

Table D.36-3-1 Resistivity for types

of soil

Average value of

Nature of soil resistivity
L2m
Slimy arable soil, damp 50
compact embankment
Poor arable ground, 500
gravel, rough
cmbankment

Bare stony ground, dry

Nature of ground

Resistivity
{im

From some
units to 30
20 to 100
10 10 150
Sto 100

50
100 to 200
30 to 40

50 1o 500
200 to 3 000
| 500 to 3
000
300 1o 500

Soft limestone
Compaclt limestone
Cracked limestone
Schist

Mica-schist

100 to 300
| D00 to §
000
500 to | 000
50 10 300
800

sand, impermeable rocks 3000

Granite and sandstone
according to weathering
Granite and very altered
sandstone

| 500 t0 10
000
100 to 600
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SECTION 3901—39-1
OUTLETS

39-1.1 Scope

This section specifies the rules and
requirements for the installay
socket-outlets, and all the
accessories.

SOCKET-

It covers fixed socket-outlet
only, earthing contact with
voltage up to 400 V inten
residential, public buildings, i
and similar purposes for in
outdoor.

39-1.3 Power supply

The power supply for the electrical
installation  of  socket-outlets  in
residential, buildings shall comply with
SASO 1899 [3-phase 230/400, 60 Hz
(127/220 system is available in existing
constructions, but it will be taken out on
2035 G)].

NOTE 230 V (single phase) supply is
recommended for socket-outlets intended to be
used for residential buildings and similar uses.



39-1.4 Protection for safety 39-1.4.1.3 Protection against indirect
contact
::;:.;"l Protection against clectric a) This protection can be achieved by:

’ . . using class 11 appliance with a
f;;t:fu“:t::ilfmcff.h: o i 14 plug according to SASO 2203 but
requirements mentioned in statement :;::::mlhe carthing pin to be
41-1.7.5 of chapter 41 in SBC 401. y:

‘::;::t"" SEURECHOR AR Otk eek *  using socket-outlets, each one is
_ supplied by an isolating
Socket-outlets shall be so installed that transformer.
when they are mounted and wired as
sible, even after removal of a distance less than 600 mm
~  part$ which can be removed without measured horizontally from any tap
the &se of a tool. sink, basin in any kitchen, etc.
) t-outlets shall be equipped .'
hutters. ‘
i 00 ) 5
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39-1.4.3 Protection nst
overcurrent
h

a) Protective devices shall be

to break any overcurrent flowing in mp iy P8 }ﬂ!uimjglclﬂljnijd o i f o
the circuit conductors of sock et

outlets. g-’w! e

b) Every circuit shall have, at it oniaR uild
on the phase, a pmtectionsgewce

against overcurrent. bl g 5 0 e S P 8203 o
: - iy ol il Sk (s o ) il s s Al § ol 05 g
¢) Overcurrent protective  devices (43-3 SBC 401).{43-4.5.1 SBC 401) oot il ity (43-2.1 SBC 401)

(circuit breaker or fuse) shall be
according to 43-2.1 of chapter 43 in
SBC 401 and shall satisfy the
requirements of 43-3 and 43-4.5.1.
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39-1.5.1.2  Operational conditions

a) Ratings
. Unless otherwise specified in this
Electrical Requirements, ratings 51-4.2 shc 401

of socket-outlets for household g v a€% N 1L dalad) o) oY) cold
0 (gl 951 -y * ML‘LH ) | Ol
and similar general use shall be s .'"" _ = . “ e
230 V/13 A, GuJ) gl Jisll (2 el k) 1
‘ Jhual g padl 4d gl au all Ja ga -2
i 491 el Aualal 500l Juaga -3
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a) Enclosures of socket-outlets shall
provide protection against access to
dous parts. harmful effects due
ress of solid foreign objects
rmful effects due to ingress of
in accordance with the IP
ation of the socket-outlets.

e-type socket-outlets having
code higher than IP20 shall be
ing 1o their IP classificanion
fitted with conduits or with
hed cables.

g m::e-t}'pc socket-outlets having
degrees of protection IPX4 and IPXS5
shall have provision for opening a
drain hole.

d) Surface-type socket-outlets shall be
so constructed that the conduit or
sheath of the cable can enter at least
| mm into the enclosure.

e) Socket-outlets installed in the floor
shall have a degree of protection at
least 1P24 and 1KO08.

f) Socket-outlets to be located outside
the buildings shall be protected
against water splashing (IP24) and
shall be (IP25) in locations likely to
be sprayed with water jet.
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39-1.5.2 Wiring systems for socket

The wiring system shall saliéf}' the
following conditions:

a) The wiring for each circuit for
socket-outlets shall carry two
conductors (phase and neutral or two
phases) and a protective conductor
for residential installations.

b) Each wiring shall be provided with a
protective conductor, even if it is
intended to supply
appliances. This

are later replaced by class
outlet.

¢) All conductors shall have t
cross-sectional area.

d) A neutral conductor shall not

common to different circuits. f el

e) All circuits are indi dum
protected against overcurre ild

f) All circuits are part from the same
main circuit breaker.

&&m{dﬂﬁmﬁ}dﬁﬂfﬁﬁﬂwu} .
il ol i s S U )l e S
(1) el il g i i
B )y a8 e S ) ad Sl g Y
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39-1.5.2.3 Final mounted position of
socket-outlets

In the socket-outlets, the earth contacts
shall be effectively connected to the
earth continuity conductor and the
phase and neutral shall be connected to
the correct socket’s terminals.

a) Socket-outlets shall be mounted such
as when viewed from the front in its

final mounted position, earthing
hole shall be at the top and the two
phase holes shall be below.




39-1.5.2.4 Cross-sectional areas
conductors

of

a) Only copper conductors for socket-

outlets circuits shall be used.
b) Unless otherwise specified.

the

number of socket-outlets per circuit
shall not exceed 8, and cross-
sectional area of copper conductors

shall be not less than 2.5 (mm?).

39-1.5.3.3  Mounting heights
socket-outlets

a) Except where otherwise specified.
all socket-outlets shall be mounted at
a height not less than 300 mm above
the finished floor or any working
surface for indoor installation.

For Arabic majles, socket-outlets
shall be mounted at a height to be
agreed between the owner and the
installer but not less than 700 mm.,

b) Socket-outlets located outside the

buildings shall be installed at a
height of 1 meter above the ground.

¢) Socket-outlets in the kitchen shall be
mounted 300 mm above worktop
{(workbench) level as a mimimum
height.

of
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V3901.0 Bathroom. Al least one wall receptacle
outlet shall be installed in bathrooms and such
outlet shall be located within 914 mm of the
outside edge of coch lavatory basin. The

recepiacie outlet shall be located on a wall or
partition that is adjacent to the lavatory basin
location, located on the countertop, or installed
on the side or face of the basin cabinet. The
receptacle shall be located not more than 305 mm
below the top of the basin.



39-1.5.3.2 Special requireme

b)

c)

d)

Socket-outlets shall not
integral part of lamp holder

e s e G e o i) Y

et e ochon SR 910 03 A 00 S b
circuit shall be used. no - fa‘*"."Jj*erWW
circumstances will socke 1s

installed in the kitchen be permitted
to be connected to circuftes—

comprising socket-outlets uﬁw*

rooms. B —
_ : SEl“Il Buil

Socket-outlets in the kitchen shall be

of shuttered type and shall be
connected to their individual circuit

from the distribution board using 4 0 ey i 30 0 il V91 A (1) e il s )

mm? copper conductors cable for all

live and earth conductor. = -{ﬁ" t]}ﬁ‘jﬁﬁﬁwﬁhyfm
In every dining room, sitting room, juid e il gl s Y Syny ecidaaly bl ol Al il g pllaad g ok i gl o 5
bedroom and similar rooms with _{ﬂ};ﬁﬁ]h

general access, excluding kitchens,
bathrooms, toilets and showers,
socket-outlets shall be installed so
that no point along the floor line of
any wall 1s more than 2 m
horizontally from a socket-outlet.
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Installation requirements for some of the electrical appliances in common
use
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INTERIOR AND EXTERIOR LIGHTING

INSTALLATIONS
SECTION 4005—40-5  WIRING
SYSTEMS FOR LIGHTING — l
INSTALLATIONS
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SECTION 4007—40-7

COM SATION CAPACITORS
A i slie aa e gl (31l g S5a v, 0) (e 3S) R Gl iy pal SIS aad

SECTION 4008—40-8 PROTECTION

AGAINST ELECTRIC SHOCK FOR
DISPLAY STANDS FOR
LUMINAIRES
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SECTION £009—40-10 LUMINAIRES
IN SPECIFIC LOCATIONS

40-10.1 Luminaires instolled in
wel locations shall be imstalled so tha
water cannot enter or sccumulate in
wiring compartments, lamp holders, or
other electrical parts. All luminaires
installed tn wet locations shall have at
least (IPX4) unless otherwise specified
i other parts of this Electncal
Requirements.

40-10.2 Luminaires installed in
corrosive locations shall be of o type
suitable for such locations.

B i & g (1) 5 o e S s b sl D5l LD U Sy} 0,0 gl o8 5
fooing ook "vhee 3] (IPXA) 5 0 s T o A8 oy s ATl gl
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ail, or cooking v L";‘“'FJL'J %“I (55-9.10.4 SBC 401) i i dud byl st byl a1 A skl 65 sl il i 4 sy

compartment. Diffusers shall be
resistant to thermal shock.

= Parts of the luminoire exposed
within the hood shall be corrosion
resistant  or protected  BEminst
corrosion, and the surface shall be
smooth so as not to collect deposits

« Wiring methods and materials
supplying the luminaire(s) shall not
be exposed within the cooking hood.

40-10.4 The requirements of ground
recessed luminaires as given in Table
Al of I1EC 60598-2-13  shall be
fulfilled by the selection and erection

of ground recessed luminaires.
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Cross-section of
conductors

-section of conductors shall be
for both normal operating
and for fault conditions
A

admissible maximum

¥ erature,

hﬁ ItE-i‘ admissible vohage-drop;

"..ﬂ ﬂﬁciccm}m:chunicul stresses
likely to occur due to short-
circuits;

d) other mechanical stresses 1o
which the conductors can be
exposed:

¢) the maximum impedance with
respect to the functioning of the
protection against fault currents:

fi the method of installation.

I-s-‘- L el ,_'JI| ___IEH-' Bl = 5\.;_.;.'; Jq.aﬁtjl i) S |

short circuit
e s ads ) (Sas ASalSie L jaa Jasd 4

Fault current
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Tahle £2-2 Minimum cross-sectional area of conductors

Conducinr
Type of wiring system Use of the ciremfit = t"“_“::;_.‘ s
Copper 1.5
l:‘;hll: T;d Power and lighting circuits To align wilh cable standard
etimmlale . . -
condeslar |l i IEC AO2IR LH_I me
Fined {see NOTE 1)
Installations Signaling amil conirel circuiis Copper 0.5 jsee NOTE 2)
: E Copper £}
Bars Power cincmits
A l=mrnam I6
comdeclor
Signaling snd contral circuils Coppes 4
Fur a specific appliance s ‘F"‘?Iﬁifd‘::“";’:r;ﬂ“'“"
Comncctions with Mexible - = T
insmlatled comduciors aad cahles Fue any ather application Copper il
Extra-low velwge circuits for 0oe
special applications e

NOTE | connecctors used to termmmate aluminum conductors should be tested and approved for this
specific use.

NOTE 2 in signaling and control circ tronic equipment a minimum cross-scctional
arca of 0.1 mm® is permitted.

NOTE 3 for special requirements for
NOTE 4 1.0 mm*® cable 1s allowed for

NOTE § 1.0 mm® copper cable 1s ons ulithzing cables and msulated
conductors for power and hghting o

. In mulis.core flevible cables contaimimg 7




Special locations and installations
3
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43-2.1 Deseription of fone 0

ZLone 0 1s the imerior of the bath twb or
shower basin, see Figure 43-1.

For showers without basin, the height of
zone 0 15 10 em and its surface extent
has the same horizontal extent as zone 1,
see Figure 43-2.

=1.3 Description of zone 1

ne I=g hmited

finished floor level and the
ontal plane corresponding 1o
ighest fixed shower head or
outlet or the horizontal plane
225 ¢m above the finished
level. whichever 1s higher,

rtical surface:;

scrbing the bath wh or shower
Illﬂ m {see Figure 43-1},

= a3 distance of 120 cm from the centre
point of the fixed water cutlet on the
wall or ceiling for showers without
basin (see Figure 43-2).

Zone | does not include zone 0.

The space under the bath tub or shower
is considered 1o be zone 1.

43-2.4 Description of zone 2
Zone 2 15 limited

a) by the finished Moor level and the
horizontal plane comesponding to
the highest fixed shower head or
water outlet or the horizontal plane
lyving 225 ¢cm above the fimshed
floor level. whichever is higher.

b} by the wvertical surface at the
boundary of zone | and the parallel
vertical surface at a distance of
6l em from the rone | border (see
Figure 43-1)
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Annex A.42
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Examples of zones
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IEVTE the measured risng dimenssema gre hmiigd by walln und fived partitions

Figure A.42-1 Fone dimenslons for
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swimming peals and paddling posls (side view )
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Ampere rating

V3702.2 Branch-clrcult  ampere  rating.
Branch circuits shall be rated in accordance with
the maximum allowable ampere rating or setting
of the overcurrent protection device. The rating
for other than individual branch circuits shall be
16, 20, 32, 40 and 50 amperes. Where conductors
of higher ampacily are used. the ampere rating or
setting of the specified over-current device shall
determine the circuit rating.

VA702.3 Sixteen- and 20-ampere branch
circults. A 16 or 20-ampere branch circuit shall
be permitted to supply lighting units, or other
utilization equipment, or a combination of both.
The rating of any one cord-and-plug-connected
utilization equipment not fastened in place shall
not exceed 80 percent of the branch-circuit
ampere rating. The total rating of utilization
equipment fastened in place. ot
luminaires, shall not exceed 50 perc
branch-circuit ampere rating where
units,  cord-and-plug-connected
equipment not fastened in place. or bo
supplied.

V37024 Thirty-two-ampere branch Its.
A 32-ampere branch circuit shall be pe to
supply fixed utilization equipment. A raling of
any one cord-and-plug-connected utilization
equipment shall not exceed 80 percent of ME™
branch-circuit ampere rating. é‘.} }:_.J

V3702.5 Branch circults serving 1
loads or outlets, General-purpose  Dranc
circuits shall supply lighting outlets, appliances,
equipment or receptacle  outlets, and
combinations of such. Multioutlet branch circuits
serving lighting or receptacles shall be limited to
a maximum branch-circuit rating of 20 amperes.



V3IT02.9 Branch-circult  load for ranges and
cooking appliances. [t shall be permissible to
calculate the branch-circuit load for one range in
accordance with Table V37-3. The branch-circuit
load for one wall-mounted oven or one counter-
mounted cooking unit shall be the nameplate
rating of the appliance. The branch-circuit load
for a counter-mounted cooking unit and not more
than two wall-mounted ovens all supplied from a
branch circuit and located in the same
shall be calculated by adding the nameplate
rs of individual appliances and treating
uivalent to one range.

imum branch circuit for ranges.
mating of £.75 kVA or more shall be
ranch circuit having a minimum rating

ch clrcults serving heating loads.
ating and waler-heating appliances

| shalldbd idered 1o be continuous loads. Branch
Ti ying two or more outlets for lixed
i heating equipment shall be rated 16,

20, 25 or 32 amperes.

VAT 11 Branch clrcults for alr-conditlonlng and
heat pump equipment. The ampacity of the
conductors supplying multimotor and combination
load equipment shall be not less than the minimum
circuil ampacity marked on the eguipment. The
branch-circuit overcurrent device rating shall be the
size and type marked on the appliance.

VIT02.12 Branch circults serving room  alr
conditioners. A room air conditioner shall be
considered as a single motor unit in determining its
branch-circuit requiremenis where all the following
conditions are mel:

1. It is cord- and attachment plug-connected.

2. The rating is not more than 40 amperes and 250
volis; single phase.

3.2 The maximum lengith of the branch-

circuil wiring from the

overcurrent device 1o the first
not exceed 152 m for
conductors and 21.3 m for
conductors.

SECTION v3702—BRANCH CIRCUIT
RATINGS

VATHZ.1 Branch-clreult voltuge llmilatlons. The
volinge matings of bronch circwits that  supply
luminaires or receplacles for cold-and-plug-
connecied loads of up 1o 1.400 voli-amperes or of less
than 0.25 horsepower (0.18 kW) shall be limited toa
maximum ratmg of 240 volts (for the old system 120
volts). nominal, between conductors.



SECTION V3703 —REQUIRED BRANCH
CIRCUITS

VATEA ) Branch clreuits for bBeating. Central
heating equipment other than fixed <lectric space
hoating shall be supplicd by an individual branch
circuit. Pormanently connccied air-conditioning
equipment,. amd ouxilinry coquipment  directly
associated with the central heating equipment such as
PUMpE, mioriaed valves, humadificrs e
electrostatic nir cleaners. shall not be prohibited from
connecting to the same branch circuit as the contral
hoating cquipmont.
AATOIT Kitchen and dining ares receptaches. A
minimum of twe J0.ampere-rated branch circuiis
shall be provided to serve all wall and oor receplacle
nul:lﬂu located in ithe kiichen, paniry, breakfast area.
pipe arca or similar arca of a dwelling. The kitchen
; . m:ﬂ-plm_las shall be served by o minimum
ppere-rated branch circuits, either or both

in ithe same kiichen, paniry.
iming arca including receptacle outlets
appliances.

The recopiac e outlet for refrigeration

all be permitted o be supplied from
I branch circuit rated 16 amperos or

| shred b Lalndry cireuit. A minimum of one 20-
‘branch circuit shall be provided for

L] ated in the laundry arca and shall serve

only receptacie owtlets locnted in the laundry arca.

AVATDI.4 Bathrosm hranch clrowiis. A manomarm of
wne Jl.ampere branch circuit shall be provided 1o
supply bathroom recepiacle outletis), Such circuiis
shall have no olher outleis,

Exceptiont Where the 20-ampore circuit supplics
a single bathroom, ouilets for other equipmenit
within the same bathroom shall be permilted o be
suipplicd in accordance with SECTION YVAToX.

VATOA A Nunibier of hinach clrculta. The miniimwim
number of banch circuits shall be determined from
the total calculnted load and the sire or mung of the
circuits used. The number of circuits shall be
sulTicion 1o supply the load served. In no case shall



Table V37-7
OVERCURRENT-PROTECTION RATING

COFPER ALLUSMINLM OR COPPER-CLAD ALLMINUM
Sirw Slanimum avercurrent- predes tisn-dey icv rating” Sirw Slavimmm sy erourremi- rull
- nmpu) [AWG) ]
i4 in 12 [
2 1] 10 23
[ ] 5 £ ]

applaxatn of the correcton snd sdyuserment fscwoms =

(Table 220.12. 220.14. Table 224
TION

a The maximem ovcroumeni-protod ton-tes oo rating shall st cxcced the conductor allowable ampacny dotormaned by the
with Sections VITEE Y and VITHE S

1, 220.52, 220.53, 220.54, 220.55, and

LOAID CALCL

APPLIED DEMANID
FACTOR

Lighting amd n:u:q'lllclv:a A unit load of ot le:

general use recepiacle load. | 3500 VA shall b
serving recepiaches in the kitchen, dining room

100 pereent of Frst 3 000

VA or less and 38 percent
of tha in cxcess of 3,000

WA

Apphances and mobors: The namcplale mting load of all
than dryers, mmges, ar-conditomng and space- heatmg ©

(o

100 percent of load for
three or less apphances.
75 percent of load for four
or rmore apslinnces.

WL,

Fized motors: Full-load curremt of motors NM of the |

Flus

Electnie clothes drver The drver load whall be 5,000 W A for cach dryer cimcuit or the nameplate reting lood of cach drver,

wihichever is greater.
— Plus
Coolong applimnces: The nameplate rating of ranges. wall-mounted ovens. counter-mocaned
ocooking units and cther cooking applinnccs rated in cxeocss of 1.73% bV A shal| be summed. Demand faciors shall be as
allowed by
Tahie VIT-5

Plus the la of either the hea Bizaid

Largest of the Following two scloctions:

1. 100 percent of the nomeplete ratngi =) of the o condinonmg and cooling., melading hest pump compressors.

2. 100 percent of the hixed electne space heatimg.




Table V36-1
MINIMUM SERVICE LOAD CALCULATION

LOADS AND PROCEDURE

32.3 volt-amperes per square meter of floor area for general lighting and general use receptacle outlets,

Plus

1.500 volt-amperes multiplied by total number of 20-ampere-rated small appliance and laundry circuits. |

Plus

The nameplate volt-ampere rating of all fastened-in-place, permanently connected or dedicated circuit-supplie
appliances such as ranges, ovens, cooking units, clothes dryers not connected to the laundry branch circuit an
water heaters.

Apply the following demand factors to the above subtotal:

The minimum subtotal for the loads above shall be 100 percent of the first 10,000 volt-amperes of the sum of |
above loads plus 40 percent of any portion of the sum that is in excess of 10,000 volt- amperes.

Plus the largest of the following:

One-hundred percent of the nameplate rating(s) of the air-conditioning and cooling equipment.

One hundred percent of the nameplate 2at pump where a heat pump is used without any |
heating.

One-hundred percent of the nameplate ra
usual load is expected to be continuous at
be figure

- mal storage and other heating systems where
ins qualifying under this selection shal
is table.

One-hundred percent of nameplate rating
electric heating load for central electric

rand sixty-five percent of the supplemel
jeat pump compressor is prevented frol
3 load does not need to be added to the

supplementary heat [I€ space- heating load.

Sixty-five percent of nameplate ratmg{s] u its i leﬂs than four SEPHIHIEW controlled ut







