Drainage System




Pipes used in Drainage

TABLE 7024
PIPE FITTINGS
TABLE 702.2 ——— ot
UNDERGROUND BUILDING DRAINAGE AND VENT PIPE Acrylomitrile ‘Iﬂ.illll“‘. . ASTM D 2661: ASTM F 25
siyreas (ABS) plastic pips | ~c 4 1813
MATERIAL STANDARD in IPS dismeters -
Acrylonitrile butadiene styrene Acrvlezomils bundiess
(ABS) plastic pipe in IPS mﬂ’z‘:ﬂs}l PLastic PipS | asTM D 2751

40.DR 22 (BS 200) and | s oT\ F 1488 CSA BI81.1

DR 24 (PS 140); with a solid, Asbestos camsat ASTM C 428
cellular core, or composite ASME B 164 ASME B 16.12;
wall Cast iren ASTM A 74 ASTM A 588;
CISPI301
Asbestos-cement pipe ASTM C 428
ASME B 16.15; ASME B 16.18:
d 3 Copper or copper alloy ASMEB 16 22:ASME B 16.23:
Cast-iron pxpe 21851;133174’ ASTM A 888 ASMEB 16.5';; ASMEB 16.29

Glass ASTM C 1053

Copper or copper-alloy tubing | ASTM B 75: ASTM B 88: Gray izon and ductile iron AWWAC 110

(Type K L. Mor DWV) ASTM B 251; ASTM B 306

Malleable iron ASME B 163
Polyolefin pi ASIMF 1412,
y pipe CAN/CSA B181.3 Polyolefin ASTM F 1412; CANICSA B1§1.3
_ ; Pelyviayl chleride (PVC) I
Polyvinyl chloride (PVC) tic in IPS diameters ASTM D 2665; ASTM F 1866
plastic pipe in IPS diameters. P]“_ > .
including schedule 40, DR 22 | ASTM D 2665; ASTM F 891; Pelyviayl chleride (F"-'Clld D 303%
(PS 200) and DR 24 (PS ASTM F 1488; CSA B181.2 PJI A55C FEpe = :“"“' A
140); with a solid, cellular
cofe, or composite wall Pelyviayl chlorids (PVC)
plastic pipe with a325- | ASTM D 2949
Polyvinyl chloride (PVC) mch GD
plastic pipe with a 3.25-inch Pelyviaylidene fluende ASTM F 1673;
a D. and a solid, cellular ASTM D 249, ASTMF 1488 (PVDF) plastic pipe CANICSAB1813
core, or composite wall Stainless stesl drainage
.T 304and |ASME A 11231
Polyvinylidene flucride ASTM F 1673; e e
o e R LS ASME B 16 9: ASME B 16.11;
Seeal ASME B 1628
Stainless steel drainage =

9
systems, Type 316L el Vitrified clay ASTM C T00




TABLE 7023
BUILDING SEWER PIPE

STANDARD

Acryleaimils butadicas styTene
(ABS) plastic pipe in IPS
schedule 40, DR 22 (PS
200} and DR 24 (PS 140);
with 2 selid, cellular core or
cozaposite wall

ASTM D 2661 ASTMF €28,
ASTM F 1488; CSA BISL.]

Acryloaimile butadiens styrene
(ABS) plastic pipe in sewer
and drain diameters,
inclading SDR 42 (PS 20),
PS 35, SDR 35 (PS 49), PS
50, PS 100, PS 140, SDR
23.5 (PS 150) and PS 200;
with 2 solid. cellular cors or
cezposite wall

ASTM F 1488; ASTM D 2751

Asbestoi-cemsnt pipe

ASTM C 428

ASTM A 74, ASTM A BBS:

Pelyvinyl chleride (PVC)
plastic pipe in sewer and
drain diameters, including
PS 25, SDR 41 (PS 28),

PS 35, SDR 35 (PS 46),

PS 50, PS 100, SDR 26 (PS
115), PS 140 and PS 200;
with 2 solid, cellular core or
composite wall

ASTM F 8S1; ASTM F 1488
ASTM D 3034 CSA BI82.2;
CSABlIS2.4

Pelyvinyl chlenide (PVC)
plastic pipe with a 3.25-inch
a D. and a solid, cellular
core or composite wall

ASTM D 2945 ASTM F 1488

i o CISPI301
ASTM Cl4; ASTM CT6;
Coacrets pipe CAN'CSA A257.1M;
CANCSA A257.2M
Copper or copper-alloy tabing | ASTM B 75: ASTM B 88;
(TypeKorl) ASTM B 291
Pelysthylens (PE) plastic pipe
(SDR-PR) ASTMF 714
Pelyviayl cileride (PVC)
plastic pipe in IPS
diameters. including

schedule 40, DR 22 (PS
200) and DR 24 (PS 140);
with 2 solid, cellular core or
cezaposite wall

ASTM D 26635. ASTMF 861,
ASTM F 1488

Pelyviaylidens flucride ASTMF 1673;

(PVDF) plastic pips CAN'CSA B181.3
Stammless steel drainaze

systems, Types 304 and ASME Al123.1

316L
Vitrified clay pipe ASTM C 4 ASTM C 700




TABLE 7021
ABOVE-GROUND DRAINAGE AND VENT PIPE

MATERIAL

STANDARD

(ABS) plastic pipe in IPS
diameters, including
Schedule 40, DR 22 (PS 200)
and DR 24 (PS 140); with a
solid, cellular core or

ASTM D 2661 ASTMF 628,
ASTMF 1488, CSA BI181.1

composite wall
| Brass pipe ASTMB 43
Cast-iron pipe gfs'l";\lisg 74 ASTM A 888;
1
Copper or copper-alloy pipe ASTM B 42; ASTM B 302
Copper or copper-alloy tubing |ASTM B 75; ASTM B 88;
(Type K. L. M or DWV) ASTM B 251;: ASTM B 306
Galvamzed steel pipe ASTM A 53
Glass pipe ASTM C 1053
Polyolefin pipe ASTMF 1412;

CAN/CSA B181.3

Polyvinyl chlonide (PVC)
plasnc pipe m IPS diameters,
wncluding schedule 40, DR 22
(PS 200), and DR 24 (PS
140) ; with a solid, cellular
core or composite wall

ASTM D 2665; ASTMF 891;
ASTMF 1488: CSA B181.2

Polyvinyl chlonide (PVCO)
plastic pipe with a 3.25-1nch
a.D. and a solid, cellular

ASTM D 2949 ASTMF 1488

core or composite wall
Polyvinylidene fluonide ASTM F 1673; CAN/CSA
| (PVDF) plastic pipe BisS13

Stainless steel drainage
systems, Types 304 and 316L

ASME AI123.1




TABLE 6-4
Materials for Building Supply and Water Distribution Piping and Fittings

Buildin Walor
Material Subpl P? . Distribution Referenced Referenced
ang';i‘:ﬁngs Pipe and Standard(s) Pipe Standard(s) Fittings
Fittings
Asbestos-Cement X' ASTM C296, AWWA C400
Brass X X ASTM B43, ASTM B135
Copper X X ASTM B42, ASTM B75, ASME B16.15, ASME
ASTM B88, ASTM B251, B16.18, ASME B16.22,
ASTM B302, ASTM B447 ASME B16.26
CPVC X X ASTM D2846, ASTM F441, ASTM D2846, ASTM F437,
ASTM F442 ASTM F438, ASTM F439,
ASTM F1970
Ductile-Iron X X AWWA C151 ASME B16.4, AWWA C110,
AWWA C153
Galvanized Steel X ASTM A53
Malleable Iron X X ASME B16.3
PE x! ASTM D2239, ASTM ASTM D2609, ASTM D2683,
D2737, ASTM D3035, ASTM D3261, ASTM F1055,
AWWA (901, CSA B137.1 CSA B137.1
PE-AL-PE X X ASTM F1282, CSA B137.9 ASTM F1282, ASTM F1974,
CSA B137.9
PEX X X ASTM F876 , ASTM F877, ASTM F877, ASTM F1807,
CSA B137.5 ASTM F1960, ASTM F1961,
ASTM F2080, ASTM F2159,
CSA B137.5
PEX-AL-PEX X X ASTM F1281, CSA B137.10, ASTM F1281, ASTM F1974,
ASTM F2262 ASTM F2434, CSA B137.10
PVC X! ASTM D1785, ASTM ASTM D2464, ASTM D2466,
D2241, AWWA Co00 ASTM D2467, ASTM F1970
Stainless Steel X X ASTM A269, ASTM A312

! For Building Supply or cold-water applications.




TABLE 7-1
Materials for Drain, Waste, Vent Pipe and Fittings

B O "E.‘:'::;':f . gy Building Referenced Referenced
Material . = i - Sewer Pipe Standard(s) Standard(s)
Vent Pipe and Vent Pipe and and Fittings Pipe Fittings
Fittings Fittings
ASTM D1527,
ABS (Schedule x x " ASTM D2661, ASTM D2661,
a0 ASTM D2680°, | ASTM D2680"
ASTM F628
Asbestos- - ASTN Ca28",
Coement | ASTM C14°
Brass i by ASTM B4a3
ASME B16.12,
ASTM A4, ASTM AT4,
Castolromn x % X ASTM ASSS, ST ARES
=SS0 CISPI 301
Co-Extruded
ASTM, D2661
ABS (Schedule X X x ASTM F1488 e
e ASTM D2680
Co-Extruded ASTR D2665,
PVC (Schedule x x x :ggﬁ E;?g ASTM Fro4!,
40) ASTM F1866
l ASTM B7S,
Copper (Type % % x ASTM B251, ASME B16.23,
DWW} ASTM B302, ASME B16.29
ASTM B306
Galvamzed i - . 1
Malleable Tron x - ASME B16.3
Lalartiees X ASTM A53
Steel
ASTM D1785, ASTM D2665,
:{1:;(: (Schedule 5 » w ASTM D2665, ASTM Fro4",
ASTM Fro4 | ASTM F1866
g’;‘;‘;“]“ﬁ Steel x ASME A112.3.1 | ASME A112.3.1
gf]"’;c]m Steel X x = ASME A112.3.1 | ASME A112.3.1
Vitrified Clay = ASTM C700 ASTM CF00

(Extra strength) |

! For Building Sewer applications,



Drainage System:

The purpose of the sanitary drainage system is to remove effluent discharged from
plumbing fixtures and other equipment to an approved point of disposal. A sanitary
drainage system generally consists of horizontal branches, vertical stacks, a building drain
inside the building, and a building sewer from the building wall to the point of disposal.
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FLOW IN STACKS:

Soil Stack. A stack is the main vertical pipe that carries away discharge from
water closets and urinals.

Waste Stack. A stack is the main vertical pipe that carries away other clear
water waste from equipment and non-sanitary fixtures.
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Soil Waste



One pipe system Two pipe system

Soil stack versus waste stack Vent terminology =
' 4
branch
vent =
= , S
basin basin Q— (= -
(VAN -
toilet |/~ vent
S | N stack
o " stack
E toilet Jﬁ vent _\m
= | f—2 =
Hon
= %‘_ slope 1/4" per ft.
vertical drain pipe that carries soil any other vertical drain | e BRI T["
waste from sanitary units (i.e. toilets) soil  waste-py  pipe (that doesn't carry
ofen also refered to s the mein stack q|Istack stack soil from a sanitary fixture) n—
inhd8) 2008-CarsehDunlpp.com (C) 2008 CarsonDunlop.com
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The discharge from the fixture drain may or may not fill the cross-section of the stack at the
level of entry. In any event, as soon as the water enters the stack, the force of gravity
rapidly accelerates it downward, and before it falls very far, it assumes the form of a sheet
around the wall of the stack, leaving the center of the pipe open for the flow of air
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VORTEX
TRADITIONAL GRAVITY
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Vortex draws

air into pipe. = = =
Water adheres to wall = = "S5 A Core
of pipe and spirals
downwards. q)
Pipe never

contains less
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Sheel Of Water
Ya 1o 4 Total Pipe Area

FIGURE 4-1
Cross-section of stack flowing at design capacity




Fitting used in drainage:

Fitting Folder

&
DRAINAGE 365

s




Connection between horizontal & vertical
Flow of Building Drain Steps



Hydraulic Jump

Drainage stack

Hydraulic jump in horizontal drain

[— -

Varies to approximately
10 times diameter of stack

704.3 Connections to offsets and bases of stacks. Horizon-
tal branches shall connect to the bases of stacks at a point
located not less than 10 times the diameter of the drainage
stack downstream from the srack. Horizontal branches shall
connect to horizontal srack offsets at a point located not less
than 10 times the diameter of the drainage srack downstream
from the upper szack.



Drainage Load and Drainage Fixture Unit (DFU):

The fixture unit values were designed for application in conjunction with the probability
of simultaneous use of fixtures to establish the maximum permissible drainage loads
expressed in fixture units rather than in gpm of drainage flow
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Steps of design

1- get the total DFU for each Branch
2- Size all Branches
3- Size all Stacks



— This pipe is called a —_ _ —_ —_
stack

[The distance
- 1between these 5 —_—— e ——
horizontal branch
pipes called a 4
branch interval

This pipe is called a
- — |porizontal branch [ —— — —— —

pipe "typical for all
floors™

The distance
between any two
horizontal branch
pipes called one

branch interval This pipe is called a
building drain pipe




TABLE 7-3 Inch mm
Drainage Fixture Unit Values (DFU) 1-153 28
; 2 51
Min. Size 3'1/2 gg
. i . Trap and_
Plumbing Appliance, Appurtenance, or Fixture Trap Arm Private Public Assembly?®
Bathtub or Combination Bath/Shower.......ccccoooooiiiiieiiiiiii. 1/2 2.0 2.0
55 e [~ ORISR E S ORISR ' 1.0
Bidet o s ar s s s 2.0
Clothes Washer, domestic, standpipe® .................. ; 3.0 3.0 3.0
Defital WUnit, Cuspid o convaanmsmmsmsianas 50 3 1.0 1.0
Dishwasher, domestic, with independent drain’ ... 2.0 2.0 2.0
Drinking Fountain or Water Cooler .........cccceeieiiiierieiciiiicinnnnnnen. " 0.5 0.5 1.0
Food-Waste-Grinder, commercial........cccovouiiiiiiiieieiieeiieeeeeeeeea. 3 3.0 3.0
Floor Drain, emergency .........cccccccvvvvieiiieiiiiienne, 0.0 0.0
Floor Drain (for additional sizes see Section 702)........ccoceeeeennnnnen. 2.0 2.0 2.0
Shower, single-head trap.........c..coocoiiiii g 2.0 . 2.0 2.0
Multi-head, each additional 2 1.0 1.0 1.0
Lavatory, SINGe «coannnamninnmnsnnpimnaaasimanisnanesing " 1.0 1.0 1.0
Lavatory, in sets of two or three...........ccccooiiiiiiiiiiii . 1/2" 2.0 2.0 2.0
Washfountain 2.0 2.0 :
Washfountain 3.0 3.0 Uniform
IMOBILE THORING SEEATD  svssvsspgamnisssnseississs s seowssn i oossiis Sososphse s oo s s N 12.0 Plumbing
Receptor, indirect waste'? s See footnote'?

Receptor, indirect waste™*

See footnote™? Code (U PC)

Receptor) ifidiTEt WaBHe  cowmwsmmansasmss o smvsisss s e it See footnote’
Sinks
Baloceses 1.0
BAF s " 2.0 2.0
Clinical " 6.0 6.0
Commercial with food Waste?..........cccccveiseeiesinneieeesasasasnnnssesssnsessanas o 3.0 3.0
Special Purpose® 2.0 3.0 3.0
SPECIAl PLPOSE s sunssrsssnssnmossanmnisnssssssssisounnsossnossssansiossnsssmas sotostomnbnnness : 3.0 4.0 4.0
SPECIAl PUTPOSE L seuvesnusrsusssms it s sy iy b S s o iav e S i e s 0 o 6.0 6.0
Kitchen, dOmEStiCT ... .oueeeeeieeeeeeeee e e e e e e e e nsnnaaeeens " 2.0 $ 2.0
(with or without food-waste grinder and/or dishwasher)
Latmdry” s me s i s T s S T s 1-1/2" 2.0 2.0 2.0
(with or without discharge from a clothes washer)
Service!or MOP Basiiwuwmnsvmsmmsiwiviamnivsismimmms " 3.0 3.0
Service or Mop Basin ... 3 3.0 3.0
Service, flushing rim ......ccccooiiinnnin. 6.0 6.0
Wash, each set of faucets ......c.ccccceeeeeeeee. 2.0 2.0
Urinal, integral trap 1.0 GPF.........coccccee... ' 2.0 2.0 5.0
Urinal, integral trap greater than 1.0 GPF " 2.0 2.0 6.0
Urinal, .exposed Erap? .. i oiim o dnimgs A 2.0 2.0 5.0
Water Closet, 1.6 GPF Gravity Tank® 2 3.0 4.0 6.0
Water Closet, 1.6 GPF Flushometer Tank® 3.0 4.0 6.0
Water Closet, 1.6 GPF Flushometer Valve®.........ccccocvvveeiieeeeeeeenn. 3" 3.0 4.0 6.0
Water Closet, greater than 1.6 GPF Gravity Tank® ..o, 3% 4.0 6.0 8.0
Water Closet, greater than 1.6 GPF Flushometer Valve® .............. 3" 4.0 6.0 8.0

1



TABLE 709.1

DRAINAGE FIXTURE UNITS FOR FIXTURES AND GROUPS

DRAINAGE FIXTURE UNIT

MINIMUM SIZE OF TRAP

FIXTURE TYPE VALUE AS LOAD FACTORS (inches)

Automatic clothes washers, commercial® 3 2
Automatic clothes washers, residential® 2 2
Bathroom group as defined in Section 202 5 .
(1.6 gpf water closet)'
Bathroom group as defined in Section 202 6 .
(water closet flushing greater than 1.6 gpf)'
Bathtub® (with or without overhead shower or whirpool attachments) 2 1'7,
Bidet I WYy
Combination sink and tray 2 151,
Dental lavatory 1 1,
Dental unit or cuspidor 1 1',
Dishwashing machine®, domestic 2 '/,
Drinking fountain ', 1',
Emergency floor drain 0 2
Floor drains" 2 2
Floor sinks Note h 2
Kitchen sink, domestic 2 1',
Kitchen sink, domestic with food waste grinder and/or dishwasher 2 A
Laundry tray (1 or 2 compartments) 2 1
Lavatory I 1',
Shower (based on the total flow rate through showerheads and body sprays)
Flow rate:

5.7 gpm or less 2 1'7,

Greater than 5.7 gpm to 12.3 gpm 3 2

Greater than 12.3 gpm to 25.8 gpm 5 3

Greater than 25.8 gpm to 55.6 gpm 6 4
Service sink 2 1
Sink 2 1
Urinal 4 Note d
Urinal, I gallon per flush or less 2 Note d
Urinal, nonwater supplied ‘/: Note d
Wash sink (circular or multiple) each set of faucets 2 1',
Water closet, flushometer tank, public or private 4 Note d
Water closet, private (1.6 gpf) < Note d
Water closet, private (flushing greater than 1.6 gpf) 4 Note d
Water closet, public (1.6 gpf) 4 Note d
Water closet, public (flushing greater than 1.6 gpf) 6° Note d

Tre Ol 1 luak — A8 4 caee 1 —omie A mas T . " -~ ae

International Plumbing Code (IPC

Minimum Drainage

Pipe Size for plumbing
fixtures:

WC =4" (100 mm)

LAV. = 2” (50 mm)

Sink = 2” (50 mm)

KITCHEN SINK =2” (50 mm)
Shower = 2” (50 mm)
Bathtub = 2” (50 mm)



Drainage Pipe Size (DFU):

TABLE 710.1(2)

HORIZONTAL FIXTURE BRANCHES AND STACKS®

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS (dfu)
Stacks®
DIAMETER OF PIPE Total discharge into one Total for stack of three Total for stack greater than
(inches) Total for horizontal branch branch interval branch Intervals or less three branch intervals
1, 3 2 4 8
2 6 6 10 4
2, 12 9 20 )
3 20 20 48 72
4 160 90 240 500
5 360 200 540 1.100
6 620 350 960 1.900
8 1.400 600 2.200 3.600
10 2,500 1.000 3.800 5,600
12 3.900 1.500 6.000 §.400
15 7000 Note ¢ Note ¢ Note ¢
ForSI. lmch=254 mm

a. Does not include branches of the bwlding drain. Refer to Table 710.1(1).
b. Stacks shall be sized based on the total accumulated connected load at each story or branch interval. As the total accumulated connected load decreases, stacks are

permitted to be reduced in size. Stack diameters shall not be reduced to less than one-half of the diameter of the laJgest stack size required.

¢ Sizing load based on design cniteria.




TABLE 704.1
SLOPE OF HORIZONTAL DRAINAGE PIPE

SIZE MINIMUM SLOPE
(inches) (inch per foot)
27501 less 1,
3to 6 I/g
8 or larger I/

For SI: 1 1ich =254 mm. 1 nch per foot =83.3 mmlIm.




TABLE 710.1 (1)

BUILDING DRAINS AND SEWERS

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS CONNECTED TO ANY PORTION OF THE BUILDING
DRAIN OR THE BUILDING SEWER, INCLUDING BRANCHES OF THE BUILDING DRAIN?

DIAMETEROFPIPE | 0.5 400 Aoo  Slopepertoot 9145, 4400
(inches) "1 inch /g inch Yainch Y2inch
1Y, = - 1 1
1, — - 3 3

2 - = 21 2
2, = = 24 3
3 = 36 42 50

4 — 180 216 250

5 s 390 430 575

6 - 700 840 1,000

8 1,400 1,600 1,920 2,300
10 2,500 2,900 3,500 4,200
12 3,900 4,600 5,600 6,700
15 7,000 8,300 10,000 12,000

For SI:  1inch=25.4 mm, | inch per foot = 83.3 mm/m.

a. The minimum size of any building drain serving a water closet shall be 3 inches.
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EXAMPLE OF SIZING DRAINAGE PIPING
(Refer to Figures 11.5.1-A and -B)

To size rhe drainage system, start at the top floor and work down to the building drain.

Draw a diagram of the system showing the various fixiures.

Assigr a drainage fixture unit (DFU) value to each fixture or fixture group using Table 11.4.1. Where a
specific fixture type is not listed, use the “Sink™ or “Trap Size” values.

Size the horizontal fixiure branches on each floor using the pipe sizes in Table 11.5. 1.8 for the number of
DFUs listed in the second column.

Size the stacks using the pipe size in Table 1.5 1.8 for the number of DFUs listed in columns 3.4, or 5,
depending on the number of branch intervals. Check the limits on DFUs in any one branch interval and
the fotal for the stack. Size the stack accordingly.

For Stack A in Figure 11.5.1-B, each horizontal branch drain has 90 DFU and is 4' size. The stack is
4" size from top to bortom.

For Stack B in Figure 11.5.1-B, the horizontal branch drains are all 4" size. Although the total number
of DFUs is the same as Stack A (450 DFU), the lowest branch interval has more than 90 DFU and must
be 5" size. The stack cannot be smaller than any of its branches and thus must be 5" size at the base.
The upper portions of the stack can be 4" size.

For Stack C in Figure 11.5.1-8B, although the rotal number of DFUs is less than Stack A and Stack B, the
top horizontal branch drain must be 3" size because it has 200 DFUs. The entire stack must 5" size,
even though 4" would have been adeguate for the total number of DFUs.

Stack D in Figure I1.5.1-B only has three branch intervals and can be sized wusing column 3 in Table
T1L5.1.B. Each of the 3" horizontal fixture branches is limited to four 1.6 GPF water closets per Section
1r.5.6.b. Each brarch interval of the 3" stack is limited to four 1.6 GPF water closets and the entire 3"
stack is fimited to twelve 1.6 GPF water closefs per Section 11.5.6.c. If the number of water closets on
any branch or the stack exceed the limits for 3" pipe, the branch and downstream stack must be in-
creased to 4" size.

I Figure I1.5.1-A, Stack A is 4" size with 450 DFUs. In Table 11.5.1.4, Branch A of the building drain
must be 37 size sloped 174" per foot. If I/A4™ slope cannor be maintained, the branch must be increased 1o
6" size sloped 178" per foor.

In Fignve 11.5.1-A, Stack B is 5" size with 450 DFUs. In Table 11.5.1.4, Branch B of the building drain
can remain 3" size if sloped 174" per fool. Otherwise, the size must be increased iff run at less slope.

In Figure I1.5.1-4, Section B-C of the building drain is 450 + 450 = 900 DFUs. in Table 11.5.1.4, ir
needs to be 8" sice, bur the slope can be reduced ro 178" per foor.

In Figure F1.5.1-A, Srack C is 5" size with 404 DFUs. In Table 11.5. 1.4, Branch C can remain 5" size,
but must be sloped ar 144" per foor. Otherwise, the sizce must be increased if run at less slope.

In Figuve I1.5.1-4, Section OC-IY of the building drain is 900 + 404 = 1304 DFUs. Section C-I} of the
building drain must be at least 8" size because Section B-C is 8" size. fn Table 11.5. 1.4, 8" size is
adegquate at 178" or 1716™ per foor slope. Section T1.3.1 reguires I/8™ slope for pipe 47 and larger.
However, Table K-1 indicates that the velocity in Section C-I when flowing I°2 full at 116" slope is mot
less than the 2 feet per second minimum and the reduced slope might be approved by the Awthority
Having Jurisdiction.

In Figure 11.5.1-4, Stack I} is 3" size with 48 DFUs. In Table 11.5.1.A4, branch I} of the building drain
could remain 3" if sleped 172" per foot. However, Section [1.5. 6a limits it to four I.6 GPF water closets.
Orherwise, it would have to be increased to 47 size.

In Figure I1.5.1-4, Section D-E of the building drain is 1304 + 48 = 1352 DFUs. Section D-E must be
at least 8" size because Section C-D is 8" size. In Table 11.5.1.4, 8 size is stifl adeguaite for 1352

DE LS.

In Figure 11.5.1-A, horizontal fixture branch E is & + | + 4 + [ = [0 DFUs. o Table 11.5.1.8, the
brawch needs to be 3" size. It has less than the allowable number of water closets in Section 11.5.6.b.

In Figure 1.5 1-A, the load on the last section of the building drain and the building sewer is 1352 + J0
= 1362 DFUs. The 8" size of Section D-E is still adegquate for the final section of the building drain and
Sor the building sewer.
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STACK A

T
STACK B '
T r\
I
STACKC | e
g N ~ ~
STACK D I L’: ~
T S~ ™~
I I~ ~ BUILDING DRAIN
< - e BRANCH A
™~ BUILDING DRAIN
BRANCH B
\ ™~
BUILDING DRAS
BRANCH C
P~

\— BUILDING DRAIN(B-C)

N BULDNG DRAIN(C-D)

BUILDING DRAIN
(D-E) _\
BUILDING
DRAIN \
\

\
N il Y
BUILDING SEWER

HORIZONTAL
—~—— FIXTURE BRANCH E

Figure 11.5.1 - A
SIZING BUILDING DRAINS AND SEWERS



STACK "“A"

4" - 5 DFL

—— 90 DFL - 47

4" -00 DFU

—=— 180 DFLY - 4"

4% 50 DL
—

270 DFLY - 4"

4% - G0 DFEU

—— 360 DF U - 4~

47 - S0 DFL
| ————

—— 450 DF L - 4"

TOTAL - 450 DiFELY

STACK "B

4" - 50 DEW

—=— 00 OFLI - 47

4" - 90 DF LY

—=— {80 O:FU - 47

4% - 85 DFEL

—— S DFL - 4"

4" - &5 DF L

—— 350 DF L - 4%

5% - 100 DF LY

—— 450 DFLU - 5

TOTAL - 450 DF L

STACH =C"

5% = 200 DEL

—=— 00 DFL - 57

2" - 00 CrFU

—m— 200 DFU - 57

3" - 18 DPU

—=— 08 DFL - 5*

2% - 6 DFL

—=— 314 DFLU - 5%

4" - 00 WFL

—a— 404 DFL - 57

TOTAL - 4ld DFLU

Figure 11.5.1 - B

SIZING DRAINAGE STACKS

—— 20 DFLI - 37

4" -2 DFLY

| =— 28 pFU - 3"

3" - 20 DFEL

—=— 48 DFL - 37

TOTAL - 48 FOUI



Sump Pit Design

1- calculate all Discharge Units in sump pit by DFU

2- Convert all DFU to GPM  as (2 DFU =1 GPM)

3- Calculate the time of evacuate the sump pit by the pump and that
is depends on the number of switching the pump on and off
Generally
The pump works 6 times/HR
So it’s works 5 minutes and stop for 5 minutes

4- according to previous step we need a pump with flow rate double the
discharge units flow

5- we need a sump pit with a volume equals the discharge units flow
multiplying the working time of the pump



Example

A sump pit receives a drainage of 200 DFU

Solution
2DFU=1GPM so 200 DFU =100 GPM
Assuming a pump works 6 times/HR
so the pump flow rate = 200 GPM
sump pit volume = discharge units flow * working time of the pump
=100 GPM * 5 minutes = 500 Gallon
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Sump pit types

pneumatic sump ejector Sewer sump pump
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1- Discharge pipe must have check valve and gate valve

2- minimum diameter of sump pitis 18 “ (50 cm)

3- minimum Depth of sump pitis 24 “ (61 cm)

4- sump pit must be vented

5- sump pit pump must be fixed in hard surface

6- sump pit should be connected with the building sewer

7- sump pit pipe can be connect to the building drain but with 10 FT from any stack

Notes

r/._,_.-’—
[Building Drain ]
|
F o S o Sy
Cre 39S N s 5l
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sSump pump building drain




Switch off and on for the sump pit locations

Notes Alarm system for sump pit
The total volume of the sump pit

-

0.25m

0.5m —/ §|
L owest drainage Pipe Bottom | evel v |
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2.1m —_ | §
|
_Switch Off level ¥ \ o
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Sump pit Video



Septic tank & Holding tank

: Septic tank & Holding tank .3
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Excess liquid
1 goes out to

the drain field

SOLID WASTE

How to Care for a Septic System



Difference between Septic and Holding tank
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SEPTIC TANK CALCULATION AND RECOMMENDATIONS:-

1. The retention time for sewage at septic tank must be between 24hr to 72hr.

2. The volume of septic tank shall be not less than 2m? and another one will be requested if
its volume exceed 36m°.

3. The depth of septic tank shall be not less than 1.2m and not exceed 1.85m with slope
towards inlet 1/10%.

4. It is better to construct septic tank with rectangular shape and with two compartments,
satisfying the following conditions:-

a. The capacity of the inlet compartment shall have a capacity not less than 1/3 the total
tank capacity

b. The ratio between its length and width shall be 2 or 3.

5. The distance between septic tank and distribution box of percolating pit shall be not less
than 1.5m.

6. The level of outlet pipe shall be less than inlet pipe by 5cm.



PERCOLATING PIT CALCULATION AND RECOMMENDATIONS:-

1. You have to identify the absorption rate of soil as it is vary according to its type (is it clay,
sand, porous, rock...etc?).

The diameter of percolating pit shall not be less than 1m.

The distance between pit and distribution box shall be not less than 1.5m.

The distance between two percolating pit shall be not less than 3 times its diameter.

The distance between percolating pit and any beneath building shall be not less than 6m.
The percolating pit shall be vented with pipe not less than 10¢cm.

The bottom level of percolating pit shall be above level underground water reservoir by
min. 2m.



Steps of Design

1- calculate the Total avg. drainage /day
Total avg. drainage /day = (0.8 — 0.9 % from water consumption )

2- Design the septic tank according to the total retention time
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TABLE 802.8
MINIMUM HORIZONTAL SEPARATION DISTANCES
FOR TREATMENT TANKS

ELEMENT DISTANCE (feet)
Building 5
Cistern 25
Foundation wall )
Lake, high water mark 25
Distance from Septic Lot line 2
and Holding tank Pond 25
Reservoir 25
Spring 50
Stream or watercourse 25
Swimming pool 15
Water service 5
Well 25

For 51: 1 foot = 304 .8 mm.




Septic tank videos and Egyptian code example



Clean outs

Main drain

Auger wire

ot B L SN 300 oo
cleanout

Main clean out
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Blockage




Removable cover

\

Flow

Ground surface

/

Drain pipe

Cloeanout

Building sewer

Avger wire




1- at the base of all stacks

2- at any changing in direction with angle more than 45

3- at the horizontal pipes if it’s length more than 75 - 100 FT
4- connection between building drain and building sewers

Locations

Clean Out Code Installation



Manholes



Gully Traps




Different between
Direct and Indirect
waste

2" INDIRECT wASTE -—
:Lﬂw CLEAN OUT

FLOOR DRAIN
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Lavatory drain

Vent pipe

‘ Cold water supply
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Food handling Equipment




Sterilizer
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Commercial and Domestic Dishwasher




Grease Interceptor

PDI Approved

Recessed Silicone IAPMO Listed
Quick Connect Seal

Air Intake Latching System - =

Flow Control Device (FCD)

Uses Standard
Mechanical Couplings

Patented Baffle
Design

Grease Interceptor Design






waste food grinder




Storm Drainage System

Gutters




Semicircular gutter and downspout

Flat roof dramage systems A

-~ leakage A areaat
common - . drain

\ at scupper

“. - parapet
f,_;, wall
imemal

drainage
system

scupper drains

~ qutter and
ownspout

low end of roof










TABLE D-1
Maximum Rates of Rainfall for Variocus Cities

The rainfall rates in this table are based on U.S. Weather Bureau
Technical Paper No. 40, Chart 14: 100-Year 60-Minute Rainfall (inches).

Storm Drainage
States and Cities 60-Minute Duration, 100-Year Return
inches/Hour GPN/Square Foot
ALABAMA
Birmingham 3.7 0.038
Hunisville 3.3 0.034
Mobile 4.5 0.047
Montgomery 38 0.039
ALASKA
Alsutian Islands 1.0 0.010
Anchorage 0.6 0.006
Bethel 0.8 0.008
Fairbanks 1.0 0.010
° Juneau 0.6 0.006
Rain Fall amizons
Flagstaft 23 0.024
~—12 Phoenix 22 0.023
Tucson 3.0 0.031
ARKANSAS
Eudora 3.8 0.039
FtL. Smith 3.9 0.041
Jonesboro 3.5 0.036
Littla Rock 3.7 0.038
CALIFORMNIA
Eureka 1.5 0.016
Lake Tahoe 13 0.014
Los Angeles 2.0 0.021
Luceme Valley 25 0.026
Naedles 1.5 0.016
Palmdale 3.0 0.031
Redding 1.5 0.016
San Diego 1.5 0.016
San Francisco 1.5 0.016
San Luis Obispo 15 0.016
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Size The Vertical pipes

TABLE11062 .
SIZE OF VERTICAL CONDUCTORS AND LEADERS

, HORIZONTALLY PROJECTED ROOF AREA (square feef)
DMMLEET:E?QF OF |/ Rainfall rate (inches per hou |

(inches)’ 1 2 3 - N 5 6 7 8 9 10 " 12 |
g 2,880 1,440 | 960 | 720 575 480 | 410 | 360 | 320 | 290 | 260 | 240
3 8,800 | 4,400 | 2930 | 2200 | 1,760 | 1,470 | ‘1,260 | 1,100 | 980 | 880 | 800. | 730
4 18,400 | 9,200 | 6,130 | 4,600 | 3,680 | 3,070 | 2,630 | 2,300 | 2,045 | 1,840 | 1,675 .1’530
5 34,660 17,300 | 11,530 | 8,650 | 6920 | 5765 | 4945 | 4325 | 3,845 | 3460 | 3,145 | 2,880
6 54,000 | 27,000 | 17,995 | 13,500 | 10,800 | 9,000 | 7,715 | 6,750 | 6,000 | 5400 | 4910 | 4,500 |
8 116,000 | 58,000 | 38,660 | 29,000 | 23,200 | 19,315 | 16,570 | 14,500 | 12,890 | 11,600 | 10,545 | 9,600

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 m?,
a. Sizes indicated are the diameter of circular piping. This table is applicable to piping of other shapes provided the cross-sectional shape fully encloses acircle of the

diameter indicated in this table.




TABLE 1106.3

SIZE OF HORIZONTAL STORM DRAINGE PIPING

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 m?.

SIZE OF HORIZONTALLY PROJECTED ROOF AREA (square feet)
HORIZONTAL
s Rainfall rate (inches per hour)
(inches) 1 2 3 4 5 6
!/5 unit vertical in 12 units horizontal (1-percent slope)
3 3,288 1,644 1,096 822 657 548
4 7,520 3,760 2,506 1,800 1,504 1,253
5 13,360 6,680 4,453 3,340 2,672 2,227
6 21,400 10,700 7,133 5,350 4,280 3,566
8 46,000 23,000 15,330 11,500 9,200 7,600
10 82,800 41,400 27,600 20,700 16,580 13,800
12 133,200 66,600 44,400 33,300 26,650 22,200
15 218,000 109,000 | 72,800 59,500 47,600 39,650
'/, unit vertical in 12 units horizontal (2-percent slope)
3 4,640 2,320 1,546 1,160 928 773
4 10,600 5,300 3,533 2,650 2,120 1,766
5 18,880 9,440 6,293 4,720 3,776 3,146
6 30,200 15,100 10,066 7,550 6,040 5,033
8 65,200 - 32,600 21,733 16,300 13,040 10,866
10 116,800 58,400 38,950 29,200 23,350 19,450
12 188,000 94,000 62,600 47,000 37,600 31,350
15 336,000 168,000 112,000 84,000 67,250 56,000
I/, unit vertical in 12 units horizontal (4-percent slope)
3 6,576 3,288 2,295 1,644 1,310 1,096
4 15,040 7,520 5,010 3,760 3,010 2,500
5 26,720 13,360 8,900 6,680 5,320 4,450
6 42,800 21,400 13,700 10,700 . 8,580 7,140
8 92,000 46,000 30,650 23,000 18,400 15,320
10 171,600 85,800 55,200 41,400 33,150 27,600
12 266,400 133,200 88,800 66,600 53,200 44 400
15 476,000 238,000 158,800 119,000 95,300 79,250




TABLE 1106.6
SIZE OF SEMICIRCULAR ROOF GUTTERS

HORIZONTALLY PROJECTED ROOF AREA (square feet)
DIA“ETE:S OF Rainfall rate (Inches per hour)
(inches) 1 { 2 K 3 4 3 | 6
!/, unit vertical in 12 units horizontal (0.5-percent slope)
3 680 340 226 170 136 113
4 1,440 720 480 360 288 240
5 2,500 1,250 834 625 500 416
6 3,840 1,920 1,280 960 768 640
7 5,520 2,760 1,840 1,380 1,100 918
8 7,960 3,980 2,655 1,990 1,590 1,325
10 14,400 7,200 4,800 3,600 2,880 2,400
!/ unit vertical 12 units horizontal (1-percent slope)
3 960 480 320 240 192 160
4 2,040 1,020 681 510 408 340
5 3,520 1,760 1,172 880 704 587
6 5,440 2,720 1,815 1,360 1,085 905
7 7,800 3,900 2,600 1,950 1,560 1,300
8 11,200 5,600 3,740 2,800 2,240 1,870
10 20,400 10,200 6,800 5,100 4,080 3,400
!/, unit vertical in 12 units horizontal (2-percent slope)
3 1,360 680 454 340 272 226
4 2,880 1,440 960 720 576 480
5 5,000 2,500 1,668 1,250 1,000 834
6 7,680 3,840 2,560 1,920 1,536 1,280
7 11,040 5,520 3,860 2,760 2,205 1,840
8 15,920 7,960 5310=:: ° 3,980 3,180 2,655
10 28,800 14,400 9,600 7,200 5,750 4,800
!/, unit vertical in 12 units horizontal (4-percent slope)
3 1,920 960 640 480 384 320
4 4,080 2,040 1,360 1,020 816 680
5 7,080 3,540 2,360 1,770 1,415 1,180
6 11,080 5,540 3,695 2,770 2,220 1,850
7 15,600 7,800 5,200 3,900 3,120 2,600
8 22,400 11,200 7,460 5,600 4,480 3,730
10 40,000 20,000 13,330 10,000 8,000 6.660

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 m?.

2006 INTERNATIONAL PLUMBING CODE®



Roof Ground Slope

The different elevation between Top
and Gutter is 15 cm



