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Plumbing Drainage Waste and Soil < sl £ sl

» Soil Waste Pipe Water

Such as water closet WC, Urinal or bidet (no recycling, direct convey for sewage
network).

(plosl (gul,S) poloyall Jie dusall 8342 B pall Oiladsee (o Blall Ja) pulge pllas g0
Goall G pall 3Saad 8 alie Lgie paliall ey &l

Water Closet and Urinal (Soil)
STrapor PTrap?

PTrap STrap

The term Ptrap The term Strap

indicates that the indicates that the
outlet [waste] pipe outlet waste] pipe

— goes through the goes through the
wall l floor:

NOTE: Your choice of S or P trap will depend on
availability of access through the floor or walL

— s vENT

> Waste Water

WASTE. The discharge from any fixture, appliance, area or
appurtenance that does not contain fecal matter.

'WASTE PIPE. A pipe that conveys only waste.

Ol s s Slomidg Jesliall Jto dumeal] 55021 (3o L yadll Bls Jasxd Lo 0ygusle
JI dSi oolaadas o sy (-»Ubj 3 eolisuiwly iz las salel US.Q.: 19 Drain Receptors
Urinal JI'sl WC wlelesl (o41,SJ Flushing  Jea) lis ol Seo (&l9 Gray Water
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Bathtub and Shower Tray (waste)
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Abutment where tub
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Retaining nut -
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Wasteoutlet/  Trap Hol-warersupp!ypr’pe

Wash Basin and Janitor Sink (waste)

r Rubbe/plastic wosher
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Bottle trop
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P-Trap
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TRAP WEIR

WASTE PIPE / DRAIN

Waste and Soil Definition YouTube Video sl g sddl g8 3aaLal

https://youtu.be/022ZuznUYno
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Drainage Trap (Sl Jalall

In plumbing, a trap is a shaped portion of pipe designed to trap liquid or gas
to prevent unwanted flow, most notably sewer gases from entering buildings
while allowing waste materials to pass through.

eladell puss @1 &5kl Cbly dSludl Jlas (§ plsviun mllasas (4l £9S) 3Ll sl
Gl o€ Ble 589 canlIl doglain croud 1y, (ASgiunll sladl Caspal (3 Tases) A4Sl
sl po dusS Ao 9 slgiIVI 1dd ol o gl ). 9T U of S AVl gyl Ko S gike
okl Z9y3 Jas e B alasdllg dgo,SJ) 719l oliladl 1)) pier Sl = PRGN L?aia

TRAP. A fitting or device that provides a liquid seal to
prevent the emussion of sewer gases without materially
affecting the flow of sewage or wastewater through the trap.

TRAP SEAL. The vertical distance between the weir and the
top of the dip of the trap.

International Plumbing Code IPC Trap Definition

Joasiw! ‘_fd.aa Lo JABJUJAA" l.g.i.ilg c(tl.\..h’b |.'>! }’!) PN K 8) s 9W|}>.u:u"" Y Wlbaoll oda
£97) e e Jadlowi) By, (uaomsall Sl o5 13]) Bipms dneS o Losls Jadlond g3y
cpanpallg ¢ Junliall ) Joiid (319 dusesall ilngzadl O .45 gSiuadl SWYIN Jo-1s 25l g 4!

W $975 ¢(1rner L pall At Ao gayall Sl syl Slonidg — plosiwsdl yolglg
OSWl QULE Logarg s CIS A5 9T 1o Byguas ol ciliaall o glgil usT Lo
(ad 8 (10) 25 (I bl BupsacS Jo (b daheie
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€ \LET  QUTLET mem

TRAP ARM = [

%= TRAP ADAPTER (

\

= TRAP DIP

e weR=" dfSh |

\WATER BARRIER
= TRAP

TRAP SEAL DEPTH =l A

MAXIMUM 4" = PTRAP

CLEANOUT

Trap Details with trap seal depth and location

Plumbing Drainage Trap Website Article (#3ASN Uad ga o Allial) 3¢) il

https://tinyurl.com/2p8hw9sv
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Drainage Receptor <Lliall

Receptor receives wastes to the sanitary drain system (any liquid with non-fecal matter)

WASTE RECEPTOR. A floor sink, standpipe, hub drain or
floor drain that receives the discharge of one or more indirect
waste pipes.

IPC WASTE RECEPTOR DEFINTION
il Ol gl Jio pluseiadl G Lge ol Calizdy Bleadl L pat) (s maidl ile glb) ol
239all 43545001 3blall wle glbg Roof Drain geudl wleglby Floor Drainclus)y!
Jio (355l CanSHI lig) oSl boglas L pat) prlaul ile gllg Area Drain Jio plal
3 plusad! Gbolng £1691 e xiSJls Funnel Drain

> Floor Drain

9 Juoliadl (0 B pall Blas paanit) Jg3-all 8odaie £l3l Lo dz g Ol (il olowid
i ey pind i pall ol ol Lol & oS dilaia gl OGN Ly el (il gl Ly e
. douall 85829 e waste JI Sl ez 093 Jakd Sl dddaies lusyY! e

Floor Drain

Ni-BRONZE STRAINER [~

| b
CAST IRON COLLE

less Steel Floor Drain Cover

Floor drain multi-inlet with trap — and single inlet without trap
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> Sower Drain and Area Drain

9 Bathtub 55U 3529 pde Al> § plasiwl Bls Cisnaid (§ Shower Drain gl oy
Shower Tray
Laslgopen shaft aqxaid 9 ‘ala.ll c."e}dl.a &ég.&&d\ Gblalb f\d.éa.‘;)’\ 425l Area Drain

aeYl 8l (B a0 Al 9l Suall L pall At Lgkayy @iy lodsdl Loy Lgaldsinl S
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Shower Drain and Area Drain

> Channel Drain and Funnel Drain

o paill cdbal (&) 0819 wledsdl 9l iyg)l (3blies Channel Drain J) ﬁ‘.kéd.wi" Bl
Olarlyzd) 9l ol a8 el 5Uasdl Blus i at) dolisein] Ll (a9 88 lasSs Bl

IRESN/ u::ﬁa.xﬂ O Bl u:sﬁaj.l (&0.5." S L>l.c.) Funnel Drain ﬁ‘.kéd.wi" &‘:L:u
8L (delguall) bl Cas el WY ey aawdl (35S 5ell oSl

'Channel Drain and Funnel Drain
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Receptor Trap as per application <bliall, il jaladf cus J als o

1- Case 1if receptor collect waste water such as floor drain and (connect with
drainage network), trap shall be installed with drain receptor

2- Case 2 if receptor collect rain water such as roof drain (connect with storm
network or free discharge by down spot nozzle), trap is not required

Finally, trap is required to install with any fixture or receptor which is direct
connection with sewage network

St o Jas)l Jl> § Drain Receptor il olowia) Glall ool oSy b b
Storm Network ;UasY! 8l (80 dSis ao Jas )l dl> 3 Lol Drainage Network 3ol
ALl 3ol cuSyS @b Y Roof Drain ghaudl Cispal ©loud Wleldsunl Jie

S oo sl Jlailg dgo, S lgls ol Jlass! e g L;Loﬂ}:.-bd\ D929 (po LByl
Alally Glolazd! J-1o JI 8 all

Roof Drain, Floor Drain, Channel Drain and Area Drain (PHOTO FROM SITE)

Waste and Soil, Trap and Receptor YouTube Video qusigalls g sl gaad daaliial

https://youtu.be/022ZuznUYno
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One Pipe and Two Pipe Drainage System ,S4ill g caa¥) di pal) sl

One pipe drainage system collects both waste and soil from inside building
with one main drainage pipe line.

Two pipe drainage system separate collection using two piping one for waste
water collection and other for soil from inside building

Two pipe system use for application of recycling and sustainability (collecting
waste water then recycle to use for irrigation or water closet flush tank).

Two pipe system is Preferred, not mandatory for housing project for system
more protection and to prevents entry of bugs and insects from sewer line to
waste water pipes (case of trap vaporization)

o0 B9 S § Soil JI B po9 Waste (o oo Y anecd &b iy 3N B pall allas
Ayl (Gl By2) 9l Japliadl (59 (paall S5-I

One-pipe system Two-pipe system
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» One Pipe System

vent

iMCPAcadem);"
Mechanical Construction Projects
stack

One Pipe System

lavaury dais

¢

Cold woter wpply

» Tow Pipe System

| fubs, showers, clothes washers and laundry tays,

Two Pipe System

GRAYWATER. Waste discarged fom lvatore, btk |5y g 22

One Pipe and Two Pipe, Gully Trap YouTube Video wssisdl g s&ll g8 33aLdial

https://youtu.be/WdI3-8ul2CQ
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Gully Trap <! AJdx!

Gully Trap is provided outside the building before connecting to external sewerage
line. It also collects waste water from the kitchen sink, wash basins, baths and wash
area, it also prevents entry of bugs and insects from sewer line to waste water pipes.
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Gully Trap Location of installation within Drainage System
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Clean Out ¢l 4k

CLEANOUT. An access opening in the drainage system
utilized for the removal of obstructions. Types of cleanouts
include a removable plug or cap. and a removable fixture or

fixture trap.

IPC — INTERNATIONAL PLUMBING CODE (CLEAN OUT DEFINITION)
Install at sewage piping for cleaning and maintain
Clean out type as per location of installation

e Floor clean out

e Wall clean out

e Above ceiling clean out
e Clean out inside shaft

) Bl (o330 L3 pall 8t LS5 oo oot (a Clean Out i)l &b
el O s S 3,9 Lge o3l Caliseg (Lo glasdl

> Floor Clean Out, FCO

Cast Iron Floor Cleanout and Installation Detail

00, GeT I
SECURED ¢ ,;‘\\ i | ":"f’ﬁll
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\ MCPAcademy
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& W2 14 \\\ | ,""% O 0

sl |-
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FLOOR CLEANOLT OETAL
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> Wall Clean Out

Wall Clean Out
i T&\ 1 FINISHED WALL ke
‘ | dMcPAcademy
| SECURING ANCHOR Mechanical Construction Projects

| ¢ INLd
— ‘;‘
y “' (/8
5 1 ‘
I\ |
y
% e {
\;;'\.Hg COVER .
SLEANOUT PLUG
|
ol
v

WALL CLEANOUT DETAIL

Cast Iron Wall Clean out

Stainless Steel Wall Clean Out

" {MCPAcademy’

\ ’ Mechanical Construction Projects

Stainless Steel Wall Clean Out
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> Above Ceiling Cleanout

Above Ceiling and Exposed Cleanout

B, " > ; ™
S 5= | MCPAcademy
i : ) 3 X X Mechanical Construction Projects
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» International Plumbing Code Clean Out Requirement

708.1.4 Changes of direction. Where a horizontal drain-
age pipe. a building drain or a building sewer has a
change of horizontal direction greater than 45 degrees
(0.79 rad). a cleanout shall be installed at the change of
direction. Where more than one change of horizontal
direction greater than 45 degrees (0.79 rad) occurs within
40 feet (12 192 mm) of developed length of piping. the
cleanout installed for the first change of direction shall
serve as the cleanout for all changes in direction within
that 40 feet (12 192 mm) of developed length of piping.

1708:1.:5 Cleéanout Sizé. Cleanouts shall be the same size
as the piping served by the cleanout. except that cleanouts
for piping larger than 4 inches (102 mm) need not be

larger than 4 inches (102 mm).

708.1.11 Cleanout access. Required cleanouts shall not be
mstalled in concealed locations. For the purposes of this
section, concealed locations include, but are not limited to.
the inside of plenums. within walls, within floor/ceiling
assemblies, below grade and m crawl spaces where the

height from the crawl space floor to the nearest obstruc-

Clean Out CO Types and Installation YouTube Video g sally g sl 5238 3aaLial

https://youtu.be/kv _oAos XOM
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Drainage Piping Slope i sall il gal J gaall Glaa

Important for drainage piping slope

Too little or too much slope isn‘t good

liguid drains too
quickly (solids loft

G a8l g Cawslill B pall B sl gar Jgaall dead 0955 Ol Blelie e
il By palsal) 1 6350 wwgall Jgpadl 5303 O g 8l 31581 olllaze
0L Cgd> @iy Y U8 dgllaall ol (4 Jgaadl A8 Al> 39 solid JI slisg peslgall
Slaal) Uil

» International Plumbing Code Slope Calculation

SLOPE. The fall (pitch) of a line of pipe in reference to a
horizontal plane. In drainage, the slope 1s expressed as the fall
in units vertical per units horizontal (percent) for a length of

pipe.
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713.3.2 Slope of horizontal drainage piping. Horizontal
drainage piping shall be designed and installed at slopes
in accordance with Table 704.1.

SECTION 704
DRAINAGE PIPING INSTALLATION

T04.1 Slope of horizontal drainage piping. Horizontal
drainage piping shall be installed 1in uniform alignment at
uniform slopes. The slope of a horizontal drainage pipe shall
be not less than that indicated imn Table 704.1 except that
where the drainage piping is upstream of a grease intercep-—
tor. the slope of the piping shall be not less than '/, inch per
foot (Z-percent slope).

TABLE 7T04.1
SLOPE OF HORIZONTAL DRAINAGE FPIFPE

SIZE (inches) MIMINMUMNM SLOPE (inch per foot)
2, or less e
3 to 6 Lrg2
8 or larger Ve

For SI: 1 inch =25 4 mm_ 1 inch per foot = 83 .33 mnDyomn.
a. Slopes for piping draining o a grease mterceptor shall comply with
Section 704 1.

» Drainage Piping Slope Percent as per Saudi Building Code SBC 701 —
Plumbing

CHAPTER 7 SANITARY DRAINAGE

Horizontal drainage piping shall be imstalled i
uniform alignment at uniforim slopes. The slope
of a horizontal draimnmage pipe shall be not less
than that indicated i1 Table 704 _1.

TABLE 704.1 Slope of Horizontal
Drainage Pipe

SIZE MININMUDNMN ST . OPE
Cixaax) ( o)
65 or less =2
S0 to 150 1
200 or larcer O.5

Drainage Piping Slope YouTube Video qssissll ¢ &l gua8 saalial

https://youtu.be/3TIrFGp6GPs

Eng. Khaled Mohsen
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Sump Pit and Submersible Pump 4udalall cliiladl)

Sump Pit is a basin at the lowest part of the basement, placed deep enough to
allow the drainage pipe to fully evacuate all of the collected water.

Most of use at core elevator shaft, underground pump room water tank, sewage
collection for down floor from level of external utilities manhole.

Lrwrream sdopo on Discharge water as lar awny
Descharge Ppe romn House .-e.p-os«b'o\ \ .

Check valve ——gi

Basement floor

|_— Sump

Surp Pt Cover
Aw Rotol Mok
Float =

| __— Float

\ Pump

stand

plisid] o Siglly Colédat)

oleadl Ll Ul 39 dnegandl B pall OBl Sgiuny Qgunde Jl (el 1901 2929
Ol Olalyz 3929 V> § dols 83l ! Jghas Sl s Mol olall )
" el il

OB G ganin Jawl plall 28gall 035250 0555 (31 Bleall Ul3 ae lgaldsuind @iy L]
W3g>g Ul § WBpall WUl Cupal gl Dluall D> § Ol e Capal (oy3) 30l
drsaedl o @ aSy o aoylal pan 39 & dxegendl Bpall dSid O gude Jaw!
odb (e H19aN1 e ilo il (S Aol 935 U8 Blae (§1 i pal DU
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Basement BEathroom Plumbing

Because it is below the level
of thhe home’'s Mmain sewer drain.,
a basement bathroom requires
a sump pump o move
wastewater up to the
sewer line._

JO city sewer

@ dedldl @oyb o8 Ayl Al ) ol (S Y (@l Bpall Blae el @ 0 o
el Al ol (§ dinydlg die Jldl ) o g Dsgd Ly P81 Jrie (25>
4S5l g3l fuall Cildas @b o (sl

o) &unall oo gopaill Sl e Dlually ezl pue( Glolas) pulms S5
Sluall e Gllaall ods JI Jgos)l adgis (dsuasll 3kl las 8)gule

Obludl 339 plascid! Oldlaia) (b 48,301 slaly dsviaell daw 035 O o

0 Byl ] Bpall Blue (300 Cumms 8397909 Jgaog)) Algus Bl 0955 Ol oy
Aodldl g,k

Asaall Bl Ges J3009 o 8yaxl $8 055 O o

dilaie § dadgindl JlasYl pedd Cauling AU 6 sllasy 83950 Byamell 05 OF
sum pit Ji 82> &9g5 oz WS plasein!

BUILDING SUBDRAIN. That portion of a drainage system
that does not drain by gravity into the building sewer.
%
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”

Ground Leve!

-

— Shutoff valve
Power cable

One way/ check
—r ‘/v.llvv

Cl .

Satety chain or cable

Outlet pipe

pump

Submersible Pump Website Article &3S Uad ga o dNial) 351 il

https://tinyurl.com/ycx9pd95
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Dewatering System 48 sal) sliall 7 35 aldai

Dewatering is the removal of water from the work area. The purpose is to
prevent water from interfering with the work, and to prevent the discharge of
contaminants such as suspended sediment and concrete. Dewatering may
include damming, stream bypass, pumping, and/or draining the site.

o @ilob Bue g 0555 (&) (3leal) dolasciad a8ls b gl Blaal oy ksl gl 735 pllas
2 bl § dds Bl e Gy Aaiay (gaall 08 g (2)Y)

MCPAcademy’

Mechanical Construction Projects

Deep Well System

Submersible Pump and Dewatering YouTube Video sl g o4l 5208 Saaliial

https://youtu.be/NJMmfMyg21M
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Gravity and Smoke Test Ol g cu el & Lad

» Leakage Piping Gravity Test

312.6 Gravity sewer test. Gravity sewer tests shall consist
of plugging the end of the building sewer at the point of
connection with the public sewer, filling the building sewer
with water, testing with not less than a 10-foot (3048 mm)
head of water and maintaining such pressure for 15 minutes.

International Plumbing Code — IPC Edition 2021

B pall Wl 3480 Sldlate G B pall puwlgas ol Caas) Gravity Test ol
Gl ae o 3 Loyds #Las)b vertical water piping (&) 8y9+wbs) sloll (10 S9as Jany IPC
IS iy HLasYI Bde dasg End Cap Wyl slpall dScidl (§ bshsdl wblgy 7yl apex
by Mol Bleal) Copud Sl 3929 pe cpo JSUlY syl 8y guslally Blaadl g (10

3Sptdb S
Gravity Test
g SRR RV
Topend
Head Maximun
Head

MCPAcademy

Mechanical Construction Projects

Stoppered end
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» Smoke Test for Trap (Final Test)

completed drainage and vent systems

t. The final test of the
shall be visual and in

sufficient detail to determine compliance with the provisions
of this code. Where a smoke test is utilized. it shall be made
by filling all traps with water and then introducing into the

entire system a pungent, thick smoke produced by one or

more smoke machines. When the smoke appears at stack
openings on the roof, the srack openings shall be closed and

a pressure equivalent to a 1-inch water column (248.8 Pa)
shall be held for a test period of not less than 15 minutes.

International Plumbing Code — IPC Edition 2021

VI ( Drainage Trap ) Gl 32l Jos e JSWI (o550 G pall dSin @35 Ol whlas
Drainage Receptors < qaill Wixidg Plumbing Fixture dowall adaall S ok
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Chemical Waste (Abasll i pall

Chemical waste and vent systems are designed to convey chemical waste to a
dilution tank or neutralization basin so the waste may be treated prior to entering the
sanitary waste system. The acidity and corrosiveness of the chemicals in the waste
stream dictate the piping material.
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Check
Polypropylene or For Flanged,
Other Floor Drain Male Threaded

Or Other

Connections.

Neutralized|Diluted Waste From Tank

Flow

Flow

> Neutralization Tank 3LesSII O pall Jolad! gl duseidl 0135

Neutralization Tanks are used to alter the pH level of corrosive waste drainage by
dilution or chemical neutralization so the treated effluent can be safely discharged
into sanitary sewer systems in compliance with local regulations.
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Limestone Neutralization Tank
Diagram shows how a simple limestone ph adjustment tank

operates. These tanks can be installed above or below ground.
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Polypropylene (PP) Piping use for chemical waste

e [©

» References from International Plumbing Code IPC

702.6 Chemical waste system. A chemical waste system
shall be completely separated from the sanitary drainage
system. The chemical waste shall be treated in accordance
with Section 803.2 before discharging to the sanitary drain-
age system. Separate drainage systems tor chemical wastes
and vent plpes shall be of an @Pproved matetiall that is resis-
tant to corrosion and degradation for the concentrations of
chemicals involved.
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SECTION 803
SPECIAL WASTES

803.1 Neutralizing device required for corrosive wastes.
Corrosive liquids. spent acids or other harmful chemicals
that destroy or injure a drain. sewer, soil or waste pipe. or
create noxious or toxic fumes or interfere with sewage treat-
ment processes shall not be discharged into the plumbing
system without bemg thoroughly diluted. neutralized or
treated by passing through an approved dilution or neutraliz-
ing device. Such devices shall be automatically provided
with a sufficient supply of diluting water or neutralizing
medium so as to make the contents noninjurious before
discharge into the drainage system. The nature of the corro-
sive or harmful waste and the method of its treatment or
dilution shall be appiroved prior to installation.

803.2 System design. A chemical drainage and vent system
shall be designed and installed in accordance with this code.
h&) A1 y

<lilC Shaill e
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Chemical Waste, Neutralization Tank YouTube Video sisl z sl gua8 saaldial

https://youtu.be/-d30Z3v09xU

Neutralization Tank Website Article (g Usdga Jo d8al) 3¢

https://tinyurl.com/2p9htwvm
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Grease Interceptor a gl Juald

Grease Interceptor is located between kitchen drain lines and sanitary sewer
lines. Grease interceptors capture the FOG that enters sink drains from food service
activities such as food preparation, dishwashing and cleaning.
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Flow hits integral ramp
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HOW IT WORKS _

Grease Interceptor Website Article (#9ASY) Liad ga o Allial) 3¢ il

https://tinyurl.com/42fdrdy9
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> References from International Plumbing Code IPC

1003.3.1 Grease interceptors and automatic grease
removal devices required. A grease interceptor or auto-
matic grease removal device shall be required to receive

the drainage firom fixtures and equipment with grease-
laden waste located in food preparation areas. such as in
restaurants. hotel kitchens. hospitals. school kitchens.
[ bars. factory cafeternias and clubs. Fixtures and equipment
shall include pot sinks. prerinse sinks: soup kettles or
similar devices: wok stations: floor drains or sinks into
which kettles are drained: automatic hood wash units and
dishwashers without prerinse sinks. Grease interceptors
and automatic grease removal devices shall receive waste
only from fixtures and equipment that allow fats. oils or

srease to be discharged. Where lack of space or other
constraints prevent the installation or replacement of a
grease interceptor. one or more grease interceptors shall
be permitted to be installed on or above the floor and
upstream of an existing grease interceptor.

International Plumbing Code IPC — Edition 2021

Oil Interceptors < g i Juald

Oil Interceptors separate oily waste from interior drainage systems or
exterior run-off areas, preventing environmentally damaging and potentially
dangerous oil substances from entering septic fields
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Grease and Oil Interceptor YouTube Video «sisall 7 sl g1a8 saaliial

https://youtu.be/Yye Do0O-08s
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Inspection Chamber and Manhole (il i & 5 Jaaliall

Inspection Chambers, Manholes, are an important part of any drainage system.
These access points allow drainage professionals to inspect and survey
underground utilities infrastructure, and perform essential repairs and cleaning work.
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(Shallow manhole):dloeal! Jatad!
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Inspection Chamber and Manhole YouTube Video gl g o4l gaa saaliial

https://youtu.be/DoWsaNNrh3s
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Special Piping location of Installation ) gall 4ald cilus

Case of installation for drainage piping above ceiling at room our area which
required more protection from any of sewage piping leakage at this case you shall
use drip pan

Drip pans a container for catching any of leakage water that drips from above
Byally 3lolial) Bleall i § Lgas Lgslusuind o 81519 » Drip Pan Cupsadll jbg>
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Drip Pan photo from Construction Drawing
Drainage Test, Special Installation YouTube Video s sally g &l 5298 3aaLial

https://youtu.be/Y450TWfl-d4
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