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Abstract

This cooperative presents work experience on the reproduction and estimation of sanitary
systems, which were studied at Alpha Electric Engineering Company Limited, during the
cooperative education program of Siam University. The methods and procedures of the
reproduction, estimating the required material usied for sanitary system installation from the
engineering drawings. Then, the calculation of costs of material, labour and overhead could lead to
the bill of quantity document for tender were presented. From the information of the reproduction
of the sanitary systems in all 5 work categories: cold water system, strome drain system, soil waste
and vent system, wastewater treatment system, and electrical for sanitary system, found that there
were total costs about 19,326,843.60 Baht of the project. All of these were described in details of

the thesis.

Keywords: Reproduction / Estimation / Sanitary Systems
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2.6.11 mﬂ‘vmuqums"lm (Flow switch)
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7
45201 1IAIURY (Wastewater Treatment System) 100 | BN 6,631,443.60 194,973.00 7,026,416.60
5 im‘lwmﬁwfquﬁma 100 | 1N 1,936,203.00 174,371.00 2,110,664.00
TIANTI NUTZVUFVIHVIA (Sanitary System) 15,146,093.60 4,180,750.00 19,326,843.60

317 3.12 1lEAMTIEAUDIIA BOQ
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1. U Design

2. Symbol

3. Single Line Diagram
4. Riser Diagram

5. LUV IBALIDEA
4.1.1 41UV Design Drawing

LA AV Y o Y9 Y o = Y o
VY Design AotuungnaiwnlFldhmsdszmnanmaezdsznonlidednbus

YDINDIA ) TLILUDING HIDATINLUINDAI
4.1.2 Symbol

I v W C4 a { 4 o
L“JJ‘L! 3] ﬂ‘HiLl\ﬂH‘i%‘U'IJqul'lﬂU'laﬁﬂ'l\‘lWzl’ﬂfﬂ'NﬂTViu@’IWt%ﬁ]E]E]ﬂ!ﬂJ’UG]'liJlIW]iilu

s SOIL OR WASTE PIPE
KW | KITCHEN WASTE PIPE
BRM | VENT LNE
B ._ RAIN LEADER
Hy HOT WATER

317 4.1 Symbol szUVFIAA
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COLD WATER

laie

2

| RECLAIMED WATER

i
|

| DRINKING WATER

=

— | FIRE WATER UNE

1=

T | FLOOR DRAIN, ISOMETRIC

| SHOWER DRAIN, ISOMETRIC

@ | CLEANOUT PLUG, PLAN.

OD———— | FLOOR DRAIN, PLAN

317 4.2 Symbol szVVFVIALG
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.§-

2 B

3
©o00 ge

| FLOOR CLEANOUT, PLAN
| FLoOR cLEANOUT WITH P-TRAP

WATER CLOSET, m TANK
WATER CLOSET, FLUSH VALVE
BIDET

URINAL

LAVATORY

CBATH TUB
SHOWER HEAD
| wose o9

METER
 SCUPPER DRAIN

[
=1

317 4.3 Symbol szUVFWIAA
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[Iw | MANMOLE W/RC COVER
K MANHOLE W/STEEL mm COVER

S e  CONNECTION, TOP

Gi- - | ELBOW, TURNED DOWN

A

| m’ﬁmgm AR VENT W/ BALL VALVE

PRESSURE SWITCH

Bole
B
‘

5117 4.4 Symbol szVVFVIADIA



WATER PUMP
- UNION

BACK FLOW PREVENTER VALVE

TYPE OR ON-OFF VALVE
; PRESSURE REDUCING VALVE OR PUMP

BALL VALVE
' W‘fﬁhﬁ
mmmm«mmv CLOSE

| VENT THROUGH FLOOR

| AUTOMATIC AR VENT OR AR RELEASE VALVE

mﬁx’!’m&sm ABC 10 Ibs 6A:20BC

]
=1

317 4.5 Symbol szUVFIAIA

MODULATING FLOAT VALVE, PILOT OPERATED

32
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o m Exmlm mgio ibs
= Pm?mmxmn :
mrm&n

4 0s. a: % emx w\ms

- wm Fz.m SWITCH

B T mp—

| Acam wne i waTeR woron s
:ij{ :mm VALVE
g | An meATaENT wur

51/ 4.6 Symbol EEAT I ARENIRLS
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AC ABOVE CEILING

BT BATH TUB

BF BELOW FLOOR

coO CLEANOUT

CwW COLD WATER

HW HOT WATER

FCO FLOOR CLEANOUT

FD ' FLOOR DRAIN

HB . HOSE BIB

LAV LAVATORY

RD ROOF DRAIN

SD SHOWER DRAIN

SH SHOWER

SS SERVICE SINK

UR URINAL

VS SOIL VENT

VW WASTE VENT

VKW KITCHEN WASTE VENT
AAY AUTOMATIC AIR VENT

519 4.7 de szuvgIALIA



T.O0.P

B.OP

8
N.C

N.C

VENT THROUGH ROOF
VENT THROUGH WALL
WATER CLOSET
KITCHEN SINK

RAIN LEADER

CAST IRON PIPE
REINFORCE CONCRETE PIPE
SOFTWATER PIPE
FINISHED FLOOR LEVEL
TOP OF PIPE

BOTTOM OF PIPE

INVERTED ELEVATION
INVERTED LEVEL
NORMALLY OPEN

NORMALLY CLOSE

517 4.8 de sTUVFNIALIA
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FHC

UG
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FIRE PUMP

JOCKEY PUMP

FIRE HOSE CABINET

FIRE DEPARTMENT CONNECTION
TRANSFER PUMP |
SIPHONIC ROOF DRAIN
SIPHONIC FLOOR DRAIN -:
SIPHONIC RAIN LEADER

SIPHONIC DRAIN PIPE

UNDER GROUND

317 4.9 Mde szuVgUIALIG



4.1.3 Riser Diagram
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RL-1 RL-2 RL-3 RL-4 RL-5 RL-10

(TYPE 3) S4"SR0 (TYPE 1) 4"SRD (TYPE 1) #4"SRD (TYPE 1) #4"SRD (TYPE 1) "SRD (TYPE 1)
— T Y e & 5

whduduosss | : 5 . et o W e Sl
RL-6 RL=~7 RL-8 RL-9
—_ s8Rl — 98" 10RL . s
E1T TRYCS S R S 8 =i 3 B Y
s fur vozs | U
whidizon ] T ] T
u'nuhj sone Widmasimiti-  oen Widwamimivhi ooR Wtmaimdan o, \ibwintnioh
Leiminy Tt 10 wws Taau 10 wme aih 10 oo i 10 wee
i 10 o

Il ' g . v
31191 4.14 Riser Diagram 58 UUN032U8UIAY duf |



RL=11 RL-12 RL=13 RL-14 RL-15

#4°SRD (TYPE 1) (PE 3) (TYPE 3)
P v N TR

whbiduoesrs | it

p—e8'RL 4L b—94"-6"RL

withumin +463 RISy s - B R

{ 1 30' 1 {
317 4.15 Riser Diagram 520105218 HY duh 2
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RL-18 RL-19

#47SRD (TYPE 1) ! { #4°SRD (TYPE 1)

Lt g 8'RL
[cm idesnieimivh [-m Tdwaminduiy
T 10 wim B 10 ware
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WATER CLOSET (FLUSH TANK)

7 = Ay 9 a ¥
FUNUNA 5'33J]1']JﬂQU@ﬂ‘Uu’lﬂ‘ﬂﬁfNi%iuﬂ’li@]ﬂ@N

| WATER CLOSET (FLUSH VALVE , S-TRAP)

LAVATORY (ROOM)

HOSE BIBB

URINAL (FLUSH VALVE)

MOTORIZED VALVE

e
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4.1.5 Comment
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4.1.6 1UU Shop Drawing
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seuu1lsa (Cold Water System)

4 [ ?,} . .
Nugnsainanszuuilszi (Main Equipment)

Piping

GSP#M

- f 4" 388.00 | 1UAT
Mo PP-R

- f 12" 1,703.00 | tUAT
- f 3/4" 2,008.00 | AT
-f1 2,763.00 | UAT
-f 11/4" 198.00 | tUAT
-f 112" 329.00 | NS
-t 2" 245.00 | 1UN9
-f 212" 245.00 | LUNT
-f 3" 240.00 | 14UQ9
- f 4" 65.00 | 1UAT
1o HDPE

-f 212" 336.00 | UAT
-f 4" 50.00 LUAT
Gate Valve

-f 12" 11.00 AR
- £ 3/4" 32.00 AR
-f 1" 5.00 AR
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-f 11/4" 14.00 AN
-f 112" 8.00 §12)
- f 3" 1.00 AN
Ball Valve

-f 2" 36.00 §12)
-f 212" 24.00 AN
- f 3" 6.00 512
Motorized Ball Valve

-f 112" 4.00 §19)
-f 2" 12.00 %A
-f 212" 3.00 %A
Hose Bip

- f 12" 75.00 %A
PEAIN IR zmaﬁwlu (Strome Drain System)

PVC #13.5

- f 4" 334.00 | AT
-f 6" 206.00 | WA
- f 8" 152.00 | A3
PVC #8.5

-f 2" 808.00 | AT
- f 3" 1,182.00 | A9
- f 4" 727.00 | AT
- f 8" 379.00 | AT
- Flex Connector f 8" 11.00 e
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- Flex Connector f 6" 3.00 § 2
Soil, Waste& Vent System

PVC#13.5

- f 3" 56.00 | AT
- f 4" 278.00 | LUAT
-f 6" 206.00 | QT
-f 8" 152.00 | A7
PVC #8.5

- f 2" 808.00 | AT
-f 212" 692.00 | LUAT
- f 3" 490.00 | AT
- f 4" 727.00 | AT
- f 8" 245.00 | QT
- f 10" 134.00 | 1RQ17
PE

- f 4" 213.00 | U7
-f 6" 57.00 LUAT
- Floor Drain f 2" 3.00 AA
- Floor Drain f 3" 1.00 >a
- Floor Drain f 4" 10.00 Aa
- Clean Out f 4" 8.00 >a
- Clean Out f 6" 2.00 § 12
- Floor Clean Out f 2" 5.00 § 12
- Floor Clean Out f 3" 1.00 >a
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- Floor Clean Out f 4" 17.00 AA
52UV ﬂ’@ﬁjuaﬂ (Wastewater Treatment System)

Jeguiiide 1

SP-S1-01,02,03;Sewage Pump 18 Q/Hr. H=12m. 3.00 >A
ATU-01 ; Air Treatment Unit (450 CFM@]1.2

IN.WG. ; UV-C Lamp and Carbon Filter cw/ Air 1.00 §12)
Blower )

- Gate Valve f 2 1/2" 3.00 519
- Check Valve f 2 1/2" 3.00 § 2
- #h1o Y119 0.8 mx 0.8 m. 200 %
- #11ie YA 0.6 m x 0.6 m. 10.00 | %A
nudaaie e

PVC #8.5

-f 212" 16.00 | AT
- f 3" 4.00 | AT
-f 6" 12.00 | AT
PVC#13.5

- f 4" 20.00 | AT
-f 8" 4.00 UAT
- Flex Connector f 3" Pressure 1.00 >a
- Flex Connector f 4" non- Pressure 1.00 Aa
- Flex Connector f 6" non- Pressure 1.00 %A
- Flex Connector f 8" non- Pressure 2.00 § 12
- Support Fitting & Accessory 1.00 >a
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' ¥ o
VD FUUUTY 2

SP-S2-01,02,03;Sewage Pump 18 Q/Hr. H=12m. 3.00 >A
ATU-02 ; Air Treatment Unit (450 CFM@]1.2

IN.WG. ; UV-C Lamp and Carbon Filter cw/ Air 1.00 §12)
Blower )

- Gate Valve f 2 1/2" 3.00 § 2
- Check Valve f 2 1/2" 3.00 § 2
- #ho Y119 0.8 mx 0.8 m. 200 %
- #l11je V1A 0.6 m x 0.6 m. 10.00 | %A
nudaame e

PVC #8.5

-f 212" 16.00 | AT
- f 3" 4.00 | AT
-f 6" 12.00 | AT
PVC#13.5

-f 4" 20.00 | AT
- f 8" 4.00 | 1UAT
- Flex Connector f 3" Pressure 1.00 § o)
- Flex Connector f 4" non- Pressure 1.00 AA
- Flex Connector f 6" non- Pressure 1.00 >a
- Flex Connector f 8" non- Pressure 2.00 § 12
- Support Fitting & Accessory 1.00 | ®uN
Yormiminde

SP-01,02,03; Fill Pump 50 Q/hr. H=7.5m. 3.00 YA
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DC-01,02,03; Decanter 26 Q/hr. H=7.0m. 3.00 § 2
SP-04,05; Sludge Pump 6 Q/hr. H=7.0m. 2.00 §12)
SP-06,07,08; Effluent Pump 60 Q/hr. H=10.0m. 3.00 %A
MX-01; Equalization Mixer 1.00 §12)
AB-AT-01,02; Air Blower 254Q. Air/hr,4,000 mm. 2.00 §12)
AB-SL-01,02; Air Blower 225Q/hr,4,000 mm. 2.00 Aa
ATU-03 ; Air Treatment Unit ( 450 CFM@1.2

IN.WG. ; UV-C Lamp and Carbon Filter cw/ Air 1.00 §19)
Blower ) @Carpark Roof

- WIN3£91891MA( Air Bubble ) f 9" 100.00 | %@
- Gate Valve f 2" 8.00 § 2
- Gate Valve f 3" 4.00 §19)
- Check Valve f 2" 6.00 §19)
- Check Valve f 3" 6.00 § o)
- #11i® Y119 0.8 m x 0.8 m. 7.00 | %@
- #l11ie Y1A 0.6 m x 0.6 m. 23.00| %A
nuAasielule

PVC #8.5

-f 6" 6.00 UAT
-f 8" 44.00 | UAT
PVC #13.5

-f 2" 62.00 | 1WAT
- f 3" 144.00 | AT
- f 4" 24.00 | UAT
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- f 8" 13.00 | AT
Stainless Steel Pipe f 4" 62.00 | LUAT
Closed Cell Insulation f 4" thk.1"+ AL.Jacket 20.00 | AT
- Pressure Relief Valve f 2 1/2" 4.00 §12)
- Ball Valve f 2 12" 4.00 §12)
- Check Valve f 2 1/2" 4.00 § 2
- Flex Connector f 4" Pressure (SS) 4.00 AR
- Flex Connector f 4" Pressure 5.00 § 2
- Flex Connector f 4" non- Pressure 1.00 >a
- Flex Connector f 6" non- Pressure 4.00 § 2

: 2 Ly X Ayt

R S SR (S

——— " = M;_E_j;’b'-‘l_t\‘.,ﬂ?\IAa' 3
N et __ pa—ty 3 \ )
e Sm— = __’ \ \\ N
A e = N

) \ \
M‘

A Ay v
g‘]J‘I/] 4.19 Wﬁ“l/lvlﬂ%Wﬂﬂﬁﬂf]ﬂll‘UU
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ﬂ"lﬁ@]ﬁ')fﬂﬁ@‘ﬂi']ﬂWQﬂﬂiﬂ!jﬂﬂﬁ'ﬁ'}ﬂ‘mﬂ Catalog ﬂl@ﬂﬂﬁﬂﬂﬂ%ﬂgﬁ}@ﬁﬁq Lﬁamm

a Y A A wa A o Ay 2 AY Ay
Llﬁﬂﬂlﬂﬂﬂllajl‘lmuﬁ']ﬂ']ﬂgﬂﬂq@i!agﬁﬁ\iﬁ'lllﬂmﬁilﬂﬂﬂﬁﬂaﬂymgﬂﬁ@\iﬂ1ﬁ ﬁjﬂﬂ\jﬂﬁ@ﬂﬁj

v 9 o 2
Nadmuali

s1mnalszil PVC s7A1na149 §1A1NAN4AD
FIAMNAIVIORNT WinrTumnuLsus | MnsenNgaaIINg TN

aly =l 1 o
341’) NEUTIAITEUAINNLLITLR

Jo/muna Famua 59A112PVC 59AINAPVC 51ATNAPVC

@) mm. | @)inch | 4u5pvcs | du85PVCa.s | U 135pPVC13.s [

18 /e E 42.00 53.00

20 %" = 53.00 64.00

25 14 - 70.00 101.00
35 11/4" 66.00 87.00 132.00
40 4/2" 80.00 114.00 170.00
55 2 120.00 180.00 260.00
65 2 172 195.00 285.00 430.00
80 ek 265.00 395.00 600.00
100 4" 420.00 640.00 965.00
125 5 650.00 965.00 1455.00
150 6" 905.00 1355.00 2050.00

wmsgune 4 wee | Bfunmefussndufudrgunininasgiuanng ain sen 17-2532

317 4.20 feodeT AN PVC
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o a o [ oA Y 9 [ [ Y
DINIAYTIUAI Gluﬁz‘llﬂqelnﬂu']aiﬂfJﬂ']ﬁﬂ']u'Jfl!ﬁ']ﬂ'l'lﬁﬁlfgﬂﬂﬁﬂ!ﬂ%gﬂﬂqﬁlcﬁiflmﬂ‘Uiqﬂ’]ﬂ“lﬁqUlﬂ

P 2L o A
ﬂlay‘aﬁmmﬁumu

- szuviinlszah Jan 19918 4,299,471.00 VM

Y =S 1
- szuuszunenidy a1 14991e 3,179,460.00 VM

- szuvinde Ia 14918 2,710,832.00 VN

E =) =S 1 1
- szuuhiariude e 4918 7,026,416.60 VM

- awlihdmsuguina Tai1991e 2,110,664.00 1M

yemslszinammmneaig lassmsnaahummsivinglavas
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