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Project Title: Cost Reduction in the Installation for Soil Waste and Vent Pipes
Systems the Case Study of Sindhorn Village Project (AP-W)

By : Mr. Rattanachai jaturontakul
Advisor : Dr. Chanchai Wiroonritichai
Degree : Bachelor of Engineering
Major : Mechanical Engineering
Faculty ¢ Engineering

Semester / Academic Year : 3/2017

Abstract

This project aimed to present applications of software packages to compare
and reduce the costs related to soil waste and vent pipes in Sindhorn Village project.
The sample was 2 room models and the steps of comparing and reducing materials
used in sewage, drainage, and air pipes were showed. Required materials were ASTM
A234 standard cast iron pipe and 8.5 grade PVC pipe. Presently, for installing sewage,
drainage, and air pipes, the problems found were the design of size and joints with
failure to reduce the amount of materials required, and failure to solve the problems
correctly. To solve the problems, the author has seen the importance of reducing costs
in sewage, drainage, and air piping systems by using a software package for drawing
and removing materials of the Premier 2 and Junior Suite 2 rooms in order to compare
costs and to reduce costs. Manual-based material removal took a long time and led to
higher errors, compared to the software package application that facilitates the task.
The results showed as follows before the improvement: 1. the reduction in total cost of
installing Premier 2 room was 17,327 baht / room. The whole project contains 35
rooms; 2. the reduction in total cost of installing Junior Suite 2 was 15.667 baht /
room. The whole project contains 29 rooms. By considering the two room models,
total cost reduction was 1,060,778 baht / project. After improvement. the reduction in
total cost of installing Premier 2 room was 16,027 baht / room and Junior Suite 2 room
was 13,850 baht / room. By considering two room models after improvement, total
cost reduction was 962,595 baht/project, accounting for 9.3 percent in cost reduction
of The Premier 2 and Junior Suite 2 room.

Keywords : Cost Reduction , Installation , Soil Waste, Vent pipes
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an . . A d‘d d‘ A
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=
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2.1.1.6 VMAUAZANAVRING [1]
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NPS (i) DN (331.) @urugudnaliniouen ()
1/8 - 10.3
1/4 6 13.7
3/8 10 17.1
12 15 21.34
3/4 20 26.67

1 25 334
1-1/4 32 42.16
1-1/2 40 48.26

2 50 60.32
2-1/2 65 73.02

3 80 88.9
3-1/2 90 101.6

4 100 114.3

5 125 141.3

6 150 168.3

8 200 219.1

10 250 273

12 300 323.9

14 350 355.6

16 400 406.4

18 450 457.2




15

NPS (i) DN (33).) durugudnaliniouen ()
20 500 508
22 550 558.8
24 600 609.6
26 650 660.4
28 700 711.2
30 750 762
32 800 812.8
34 850 863.6
36 900 914.4
40 1,000 1,016
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A1399 2.2 TIUIUGUHUNFIgAVDI Building Drain

17

VUIAND ANAALDEN
. 1:200 1:100 1:50 1:25
50 - - 21 26
65 - - 24 31
80 - 20 27 36
100 - 180 216 250
125 - 390 480 575
150 - 700 840 1,000
200 1,400 1,600 1,920 2,300
250 2,500 2,900 3,500 4,200
300 3,900 4,600 5,600 6,700
375 7,000 8,300 10,000 12,000
A15197 2.3 ii’maumiaﬂ’g;fﬂlﬁmcﬁqqqmmﬁmwﬂuazﬁaﬁq
YUIAND nouen NCERIRR R TGITE T
Uil HUITEAL EIES Y . —
AaOAND AR FU
30 1 7 2 1
40 3 4 8 2
50 6 10 24 6
65 12 20 42 9
80 20 30 60 19
100 160 240 500 90
125 360 540 1,100 200
150 620 960 1,900 350
200 1,400 2,200 3,600 600
250 2,500 3,800 5,600 1,000
300 3,900 6,000 8,400 1,500
375 7,000 - - -
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An1201111 Stall Rype 15 15 50 40
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An1291111 Gang Rype 15 15 80 40
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WA 10 - 25-40 25
Y3
Ao 10 . 25-40 25
Tatlaaizmne AV 15 - 50 40
Tetlaanzane F.V 20-25 - 50-80 40
Y
19873 Flush Tank 15 L 100 50
9
19d7% Flush V 25 - 100 50
. y 12
¥93I52 V1NN - - 50 40
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VUIAND VUIANODINIA (WN.)

seneth FU 30 40 50 65 80 100 125 150 | 200
. ANVIIGIGAVDINDDINIA (IUAT)
30 2 9 - - - - - - - -
40 8 15 45 - - - - - - -
40 10 9 30 - - - - - - -
50 12 9 23 60 - - - - - -
50 20 8 15 45 - - - - - -
65 42 - 9 30 90 5 - - - -
80 10 - 9 30 60 180 - - - -
80 30 4 - 18 60 150 - - - -
80 60 : : 15 24 120 - - - -
100 100 : - 10 30 80 300 - - -
100 200 - : 9 27 76 270 - - -
100 500 - : 6 21 55 210 - - -
125 200 - - = 10 24 107 300 - -
125 500 g : = 9 21 90 270 - -
125 1,100 S . - 6 15 60 210 - -
150 350 - : - 8 15 60 120 | 390 -
150 620 - . e 5 9 38 90 330 -
150 960 - - 4 4 7 30 76 300 -
150 1,900 - - - - 6 21 60 210 -
200 600 - - - - - 15 45 250 | 390
200 1,400 - - - - - 8 30 120 | 360
200 2,200 - - - - - - 24 107 | 330
200 3,600 - - - - - - 18 76 | 240
250 1,000 - - - - - - 23 38 | 300
250 2,500 - - - - - - 15 30 | 150
250 3,800 - - . . . . 9 24 | 107
250 5,600 - - . . . . 8 18 76
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FINNONOUY 6 LUAT (LN )

‘T;El‘llu”lﬂ Unit price is 6 meter (Baht) UIUNO/IA
Nominal SIZE Pieces/Bundle
mm.(in) ﬂ‘?uﬂmmw 5 ﬂ'?uﬂmmw 8.5 ﬂ‘?uﬂmmw 13.5

18 (1/2") - 42 53 25
20 (3/24") - 53 64 25
25(1") - 70 101 20
35(1 1/4") 66 87 132 10
40 (1 1/2") 80 114 170 10
55(2") 120 180 260 10
65 (2 1/2") 195 285 430 -
80 (3") 265 395 600 -
100 (4") 425 640 965 -
125 (5") 650 965 1,455 -
150 (6™) 905 1,355 2,050 -
200 (8") 1,355 2,180 3,485 -
250 (10") 1,950 3,155 5,245 -
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AT NN 2.7 as1fSeuneusinvens A €] UBIND NICY

Fovua 069 90 07N 07D 45 097N NoUYA 3 N4
Nominal FIMAONUIY (UIN) | IUIUAYNEY | SIAAONUIY (LIN) | 1IUIUAY/NABI FIMAOHUIY (UIN) IUIUAYNABY
Unit Price ( Baht) Pieces/Bundle Unit Price ( Baht ) Pieces/Bundle Unit Price ( Baht ) Pieces/Bundle
18 (1/2") 3.50 180 4.30 180 4.80 100
20 (3/4") 4.70 125 6.80 120 6.60 70
25 (1") 8.50 60 10.40 65 12.50 35
35 (1 1/4") 14.60 35 - - 17.80 20
40 (1 1/2") 18.30 50 26.60 60 25.70 15
55(2") 27.70 30 40 35 40.10 20
65 (2 1/2") 58.50 6 71 8 87.80 10
80 (3") 82 5 112 6 157 10
100 (4") 160 5 232 6 340 4
125 (5") 510 - - - 720 )
150 (6") 1,400 - - - 2,300 )
200 (8") 8,504 - - - 11,511 )
250 (10") 11,360 - - - 16,792 )
300 (12") 22,138 - - - 24,000 )
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A = 1 Aasa 9
AT NN 4.1 Gﬂi%‘lllﬁﬁmmﬂﬂﬂﬂﬁﬂﬂ NI ATIVN

VUA FIMNONOUEI 6 10aT (VIN)
SIZE mm.(in) %’uﬂmmw 5 Gf;”uﬂmmw 8.5 Gf;"uﬂmmw 13.5 Fwautie/d
18 (1/2") 7 42 53 25
20 (3/24") 3 53 64 25
25(1") b 70 101 20
35 (1 1/4") 66 87 132 10
40 (1 1/2") 80 114 170 10
55 (2") 120 180 260 10
65 (2 1/2") 195 285 430 -
80 (3") 265 395 600 -
100 (4") 425 640 965 -
125 (5") 650 965 1,455 -
150 (6") 905 1,355 2,050 -
200 (8") 1,355 2,180 3,485 -
250 (10") 1,950 3,155 5,245 -




~ = 9 v 1 3 A A
ATT NN 4.2 as1fSeuneusinvens A €] UBIN® WIY

Fovua Fod0 90 09PN To70 45 09N NOUUN 3 N4
Nominal 31PN UIY (1N) UIUAYNADY F1MA0HUIY (V1N) UIUAYNADI FIMAHUIY (UIN) UIUAYNADY
Unit Price ( Baht) Pieces/Bundle Unit Price ( Baht ) Pieces/Bundle Unit Price ( Baht ) Pieces/Bundle
18 (1/2") 3.50 180 4.30 180 4.80 100
20 (3/4") 4.70 125 6.80 120 6.60 70
25 (1") 8.50 60 10.40 65 12.50 35
35(11/4") 14.60 35 - - 17.80 20
40 (1 1/2") 18.30 50 26.60 60 25.70 15
55 (2") 27.70 30 40 35 40.10 20
65(21/2" 58.50 6 71 8 87.80 10
80 (3") 82 5 112 6 157 10
100 (4") 160 5 232 6 340 4
125 (5") 510 - = - 720 }
150 (6") 1,400 - - - 2,300 -
200 (8") 8,504 - - - 11,511 -
250 (10™) 11,360 - - - 16,792 -
300 (12") 22,138 - - - 24,000 -

LY
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AIUYI 3 LUANT

T18UN1T
2" 3" 4" 6" 8"
NoaNYao 744 1,193 1.491 2,382 5311
aonsandouena 142 155 185 290 734




A = J ] < 1T AaAaa
AT NN 4.4 L‘].EEJUW]EJU?W?‘I"IQﬂﬂim@IN ] YBDINBDIUANNAD NBN

51873 2" 3" 4" 6" 8" 3x2" 4x2" 4x3" 6x2" 6x3" 6x4" 8x2" 8x3" 8x4" 8x6"
V999 90 DI 71 126 201 390 1,153 g g - - - - - - - -
T 14 90 037N 206 - 490 - - - . 2 . - - - - - -
V999 45 DI 58 95 151 299 1,019 L - > 2 - - - - - -
{99901 - - - 4 - 4 321 - . - - - - - -
AN Y 99 215 328 744 1,903 169 209 258 528 630 538 1,597 | 1617 | 1,229 | 1486
M TY 71 104 201 286 538 1,869 160 238 265 507 594 456 1962 | 1,339 | 1313 | 1387
AN TY 8712 112 278 428 965 2,620 196 259 385 554 717 622 2,405 | 2374 | 2253 | 2,059
Amay 170 - 497 1,105 S 290 326 511 - . 695 - - 2,047 -
AMITY q 162 312 426 1,030 - 305 390 - - ! 736 - - - -
AN TY 81 232 513 779 1,775 L 354 726 847 5 870 1,038 - - 2,883 | 2,756
thaseu 19 36 66 140 178 - - - - - - - - - -
foan - - - - : 96 127 126 194 201 198 - - 639 704
AONIU 219 438 605 - - - - - - - - - - - -
aufines 152 198 237 492 § - . - - - - - - - -
auplimesuen 145 252 280 403 - - g - - - - - - - -
‘Vi’f)a?u’uﬁﬂizﬂ - 843 978 1,741 | 3,722 - - - - - - - - - -
AAUIBIN 235 354 441 781 1,746 - - - - - - - - - -
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4.1.1 MIMUIUIAN 193 WILNYT 2 nauﬂiuﬂga

F2"V(GW)(A/C) Ty
. D2'"GW(DN) &
D11AV(GW),{UP) TYP.
@ 3"GW(BIF)
FD{B1)
@4"S(BIF)

FD(A1)

@2V(GW)(AIC)

\— @3'GW(BIF)

@AV(S)(AIC)
@3'FD W/P-TRAP

@2"FD WIP-TRAP

= ) N A @
319 4.1 pVYRI WILEs 2 AeulVllg

A3 N0
Usznnszuu YUIA (WY.) 819 (¥W.) 1940 90 89 | V090 45 99 | NOUHN 3 N4
Gw 55 917 8 6 -
Gw 80 1,232 1 1 8
S 100 665 3 1 2
V(Gw) 55 2,323 7 3 2
V(S) 100 625 5 - -

o ' 9y 1 1 9y 9 3 Y aa
AU ANNEINBLATBADA1N 9 Ae lisunsuduiazllasmsaiiauunein 2 4a

I Aaa o ] 1 4 o
Tadlulugduuy 3 48 wazrhmsoeatSunameas q memdasin lumsaSeuiionu
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4.1.1.1 MUINUIINING Gw (55 13.)
funasIneLadoren1s 9 veare Gw amviaveauea 1l Idanvuauas
o
NOWMANNED 2"(3 1WAT) TIAT = 744 VN
NoWMANMAD 2"(1 1WAT) 511 = 248 VN

9
ANNYNIMNNUAVIIND Gw (55 WU.) =917 K.

v
2 ' ' <} '
anwenauaveaio GW X siamemanwae 2" (1 was)

100

1 < 1
FIANBIUANUAD 2"(917 BU.) =

917 x 248
100
=2274 UM

T899 90 DIF1 2" ﬁzwm =38 GTfyu
7999 90 DIA 2" (1 GT;Iu) 3101 = 71 U
5101 9999 90 9IAN 2"(8 GT;Iu) =(91M Y9499 90 DI 2" (1 GT?u) X 9999 90 97N
2" $948 90 B3N TaNWA )
=71 X8

=568 UM

61?@\‘1’0 45 93¢ 2" ‘ﬁ\‘lﬁﬂJﬂ =6 ‘T;}‘H
GITEN’E] 45 93F1 2" (1 “T;}u) 31711 =58 YN
GITENE] 4593971 2"( 6 ‘T;}Ll) =(31M "lgl)ﬂ\‘lﬂ 45 9371 2" (1 "f;u) X "ISJ)foJ 45 99
o ‘ﬁx‘l‘l’iﬂJﬂ )
=58 X6

=348 UM
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4.1.1.2 MUIUIINNG Gw (80 331.)
funasneradoren1s 9 veare Gw amviaveuiga 1y Idanvuauay
o
NOWANMED 3" (3 [WAT) 391 = 1,193 VN
NoWaNHa 3" (1 1UAT) 1A = 398 VN

9
ANV UAVDING Gw (80 NU.) = 1,232 K.

v
2 ' ' <} '
anuennanuavesie GW X simmemianide 3" (1 was)

100

FINoManNTan 3" (1,232 ¥y.) =
1,193 x 398
100
= 4,903 UM

) n 2
VDO 90 BNFA1 3 MNHUA =1 YU

T9499 90 93A1 3" (1 FU) 51A1 = 126 VN

126 YN

9 g’; A
V099 45 9971 3" NINVUA =1 FU

9
0490 45 09F1 3" (1 ¥U) 311 = 95 VN

95 UM

Y 9
NOUIN3NI 3" NINUA = 8 FU
9
NOUIN3NI 3" (1 FU) 51A1 =215 VN
Y 9
IR NOUEA3NI 3" (8 FU) = ( TIA1 NOUEA3NI 3" (1 FU) X NOUINZNIL 3

Y
%

MHUA )
=215 X8

=1,720 UM
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4.1.1.3 MUIUTIAMD S (100 1.

MulusIAmelazdonoa 1l q voene S mwvavewuungs lildanvinauaz ag

1 3 1

NoIManyan 4 (3 1WAT) 31A1 = 1,491 VN
1 I 1

Noanyan 4" (1 1WAT) 31A1 = 497 1N

9
ANNYNINNUAVDIND S (100 WY.) = 665 H.

v
2 ' ' <} '
AnueInauavesie S X simvemaniae 4" (1 was)

100

FINNOMANTAD 4" (665 W) =
| 665 x 497
100
=3,305 U

P n & 3
UDID 90 DIA 4 NINUA =3 YU
Y

T9499 90 DA 4" (1 FU) 51A1 = 201 VN

D) n, £ D) " 2 v
1A UDID 90 B9A14 (3 BU) = (1A VDI 90 DIA1 4 (1 HU) X UDID 90 DIA

B A
4" 9990 90 DA NIMUA )
=201X3

=603 UM

P n 2 2
V099 45 997N 4" NINVA =1 FU

P 2

V099 45 9971 4" (1 ¥U) 5191 = 151 VN

=151 UM

Wouen3na 4" WA = 2 ¥
Wouen3na 4" (1 $1) 1191 = 328 1N
510 Heuen3ma 4”2 1) = (3191 ouen3ma 4" (1 ¥) x Nousn3nig 4"
wanua )
—328 X2

=656 UMN
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4.1.1.4 MUIUIINING V(Gw) Class 8.5 (55 11.)
MUIUTIMNBUATTOADA ) VBIND V(Gw) mMuvIaveauunds lildanvina

uazian

1 A A

Mo #13% 2" (6 1A3) 5191 = 180 VN

1 A A

Mo 713 2" (1 was) 5191 =30 VM

Y
ANUYINININUAVDING V(Gw) (55 UU.) =2,323 %,

Asa

amuanuavesie V(GW) x & 2" (1 wns)

100

51PN WIF 2" (2,323 WY.) =
2,323 30
100
=697 UM

P n & 3
UDIO 90 B9F1 2 NHUA =7 BU
Y

T9499 90 9971 2" (1 BW) 5191 = 28 VN

D) n, £ D) n 2 v
1A UDID 90 B9A1 2 (7 BU) = (11 UDID 90 DIA1 2 (1 HU) X UDID 90 DIA

B A
2" Y990 90 DA NaMNA )
=28X7

=196 UM

P n 2 2
V099 45 9971 2" NINVA = 3 FU
P Ey
V099 45 9971 2" (1 ¥U) 31A1 = 40 LN
9 " 2 ) n 2 9
V099 45 9971 2" (3 ¥U) = (1A VOID 45 91 2 (1 BU) X UDID 45 DIAN
n g
2" Waniua )
=40 X3
=120 VN
' n 2 2
NOUIN3NI 2" NINUA =2 FU
Y
NOUIN3NIG 2" (1 FU) 5191 = 40 VN
Y Y
3101 NOUEN3NI 2" (2 FU) = (311 NOUEA3NIN 2" (1 FU) X NOUINZINIT 2"
Y
NINUA )
=40 X 2

=80 UMM
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4.1.1.5 MUIUFIAMD V(S) Class 8.5 (100 1.
MuIMTIMNBLazYoAen1d 9 veane V(S) muviavesuuyuidl lilaanvinauas
1 === n
DNIT 4 (6 LUAT) 511 = 640 VN
1 A A n
No WIT 4 (111AT) 51A1= 107 VN

ANVYINIHUAVDING V(S) (100 UN.) = 625 HL.

amuanuavesie V(S) x i35 4" (1 was)

100

510 W% 4" (625 W) =
625 x 107
~ 100
— 685 1M

) n 2 =y
V099 90 DI 4" NINUA = 5 FU
B =
Y099 90 D7 4" (1 ¥U) 5IAT = 160 UM
D) n £ P} n 2 9
3101 U990 90 0IA1 4 (5 ¥U) = (311 V0ID 90 BIF 4 (1 FU) X TFOID 90 DIA
P &
4" 49399 90 9IA1 NIVIVA )
=160 X 5

=800 UM
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° [ v < v ] QA 4 A A d v (Y]
4.1.1.6 MUIUINITQUBINVHANTAdUASND WIY YIIUVY 193 WILNT 2 nauﬂs‘uﬂga

] v
A 9J 1 1 Y =

o 1 <3 1 v o o
1INV NOUANUAD NO WIY LLASUVDADA N ) mmmw“lﬁ’muammuﬁ’amm

Y A A

v 4 o g’/ 4
ﬁ’JﬂJﬂulﬁ@qﬁ}ﬁ"lﬂ"nﬁﬂ‘V]\‘l“l’iiJﬂ"Ui’J\‘lLL‘U‘U NOd WIINYT 2

2 v

@ A A J ' [ 1 n 9
FIANFTAMNINUAVDILUY 101 WILNYT 2 = [(NOIHanras 2 (917 ¥u.)] + [UDID 90

q

v Y
2971 2" (8 ¥U)] + [V090 45 0381 2" (6 FU)] + [MomanHan 3' (1,232 %1.)] + [1999 90 997

v v Y
3" (4 FU)] + [T090 45 99N 3" (1 FU)] + [MoueN3N1I3" (8 FU)] + [MorMannao 4" (665 H1.)]
v Y Y
+ [T090 90 BN 4 (3 ¥U)] + [T090 45 DI 4 (1 ¥U)] + [MOULNZNIL 4" (2 BU)] + [WIF
v Y
2"(2,323 11)] + [¥999 90 9371 2" (8 U] + [T09D 45 0971 2" (3 FU)] + [MoLEA3NI 2" (1

U] + [19F 4" (625 ¥31.)] + [T090 90 DA 4" (5 FU)]

TN TAANINUAUDIDY Ko WiHOF 2 = 2,274+568+348+4,903+126+95+1,720+
3,305+603+151+656+697+196+120+80+685+800

=17,327 UM
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o [y 4 N d v L]
4.1.2 MIMuIdag #ed Yiesgn 2 neuiuilsa

~

\/7 @2"V(GW)(AIC)

-

@2"GW(DN) &
@11£4"V(GW)'(U P) TYP.

D2"FD W/P- TRAP\

D2"GW(BIF)

B4"S(BIF)

@ 3"GW(B/F) J:

D3"GW(BIF)
FD(B1)

D 4"S(B/F)
@2"(UP) W/P-TRAP

D2"V(S).(AIC) P (FOR LINEAR FLOOR DRAIN)
@2"FD W/P-TRAP @3"FD W/P-TRAP
FD(A1)

317 4.2 unwtes i]l,uﬁli’dﬂ 2 Apulliulge

A1 19N
szanszu YUIA (W) 817 (HBU.) 090 90 04FN | U040 45 IFN | NBULN 3 NI
Gw 55 911 8 7 -
Gw 80 1,048 - 4 10
S 100 497 1 5 3
V(Gw) 55 1,933 7 3 2
V(S) 100 89 - 1 -

o ' 9y 1 1 Y 9 Y aa
AU ANNEINBLATBADA1N 9 Ade lisunsuduTazllasmsaiiauunoin 2 4a

I Aaa o 1 1 4 o
Tatlulugduuy 3 48 vazrhnsoeatSunameas o memdnasin lumsaSeudion

MIAAVIIALAZAATOADA o)
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4.1.2.1 MUINUIINING Gw (55 13.)
funasInImenazTedan1 4 veae Gw amvavewuuidlildanyuiauaz
o
Nowanyae 2" (3 AT) 31A1 = 744 VN
Nowanyae 2" (1 AT) 31A1 = 248 VN

9
ANNINITNINUAVDIND Gw (55 WU.) =911 5.

v
o ' ' 1<} '
anwenauaveaie GW x simmemanwde 2" (1 was)

100

Finomannan 2" (911 4. =
911 x 248

" 100
— 2,260 1N

P n & 3
UDIO 90 B9F1 2 NHUA = 8 B
Y

T9499 90 9371 2" (1 W) 53191 = 71 VN

D) n, £ D) n 2 v
1A UDID 90 B9A1 2 (8 BU) = (1A UDID 90 DIA1 2 (1 HU) X UDID 90 DIA

Y
2" H999 90 AN NINVA )
=71 X8

=568 UM

P n 2 2
V099 45 9971 2" NINVA =7 FU
P Ey
V099 45 9971 2" (1 ¥U) 31A1 = 58 LN
D) " 2 P} n 2 9
V099 45 9971 2" (7 ¥U) = ( TINNVDID 45 0971 2 (1 FU) X 1DID 45 DIAN
n g
2" Wanua )
=58 X 7

=406 UMM
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4.1.2.2 MUIUIINING Gw (80 UL,
funasInIenazTeRad1s 4 Yeaie Gw amvuaveuuAdd i ldanvunauaz
o
Nowianyao 3" (3 WAT) 31A1 = 1,193 1N
Nowanya 3" (1 A3) 3191 = 398 VN

9
ANNINITNNNAVIIND Gw (80 WN.) = 1,048 K.

v
2 ' ' < '
anuenanuavesie GW x simmeomiannae 3" (1 was)

100

FINomannan 3" (1,048 w1, =
| 1,048 x 398
100
— 4,171 UM

P n 2 3
VDN 45 99F1 3 TNHUA = 4 FU
Y
9490 45 9971 3" (1 FU) 5I1A1 =95 1N
D) " = D) 2 v
UDID 45 93IA1 3 (4 ¥U) = ( I1AUDID 45 OIA1 37 (1 HU) X UDID 45 B3IA
n ¥
3 NHUUA)
=95 X4

=380 UM

Wouen3ma 3" Wava = 10 3u
Wouen3n1a 3" (1 1) 1191 = 215 1M
31 Veuon3Na 3" (10 ¥1) = (311 euon3n1a 3" (1 3u) x Heusn3ma 3"
Wanua )
=215 X 10

=2,150 UM



60

4.1.2.3 MUIUTIAMD S (100 1.

MuIusIAeLAzYoADA1N q Yaerie S mmvuavewuundl lildanvunauaz ag

1 3 1

NoIManyan 4" (3 1WAT) 31A1 = 1,491 1N
1 I 1

NoManyan 4" (1 1WAT) 31A1 = 497 1N

9
ANNINIVNINUAVDIND S (100 WY.) =497 5.

v
o ' ' < '
AnueInanuavesie S X simvemaniae 4" (1 was)

100

FINNOMANTAD 4" (497 3. =
497 x 497

" 100
= 2,470 UM

P n & 3
UDID 90 BIA1 4 MINUA = 1 FU
Y

T9499 90 DA 4" (1 FUW) 51A1 = 201 VN

D) n, £ D) n 2 v
1A UDID 90 B9A1 4 (1 BU) =(F1A1UDID 90 DIA1 4 (1 HU) X UDID 90 DIA

B A
4" Y090 90 DA NIMUA )
=201 X1

=201 UM

P n 2 2
V099 45 DIFN 4" NINVUA =5 FU
9
090 45 09FN 4" (1 FU) 1A =151 VM
9 n £ ) n 2 9
IR U990 45 09A1 4 (5 ¥U) = ( 51N V090 90 DA 4" (1 ¥U) X 430 90
Y
PN 4 NINUA )
=151 X 5

=755 UM

Wouen3ng 4" Wavua = 3 ¥
Wouen3na 4"(1 ¥1) 1191 = 328 110
510 Heuen3ma 4" 1) = (3191 ouen3ma 4" (1 ¥) x Nousn3nig 4"
wanua )
=328 X 3

=984 UM
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4.1.2.4 MUIUIINING V(Gw) Class 8.5 (55 13L.)
MUINTINNBUATTDADAN  ¥BIND V(Gw) muviiaveayuindslildanvuia

uazian

1 A A

Mo #13% 2" (6 1A3) 5191 = 180 VN

1 A A

Mo 713 2" (1 was) 57191 =30 VM

9
ANNINITINNAVIIND V(Gw) (55 UN.) = 1,933 Y.

amuanuavesie V(GW) x i3& 2" (1 wns)

100

51PN WIF 2 (1,933 WY, =
1,933x 30
100
=580 UM

P n & 2
UYONO 90 B9FA1 2 NHUA = 8 HU
) 2
Y040 90 09FN 2" (1 ¥U) 311 = 28 VN
D) n, £ D) n 2 v
1A UDID 90 B9A1 2 (8 BU) = (11 UDID 90 DIA1 2 (1 HU) X UDID 90 DIA
n v e
2 UDND 90 BIA NINUA )
=28 X8

=2241UM

P n 2 2
V099 45 97N 2" NINVA = 3 FU
P 2
V099 45 9971 2" (1 ¥U) 31A1 = 40 LN
D) " 2 P} n 2 9
V099 45 9971 2" (3 ¥U) = (3101 V090 45 8971 2" (1 BU) X UDID 45 DIAN
n &
2" Wanua )
=40 X 3

=120 UMM

Wouen3na 2" Wavua = 2 ¥
Wouen3n1a 2" (1 ¥1) 3191 = 40 1M
510 Heuen3ma 2" (2 1) = (3191 euen3ma 2" (1 ¥) x Housn3nig 2"
wanua )
=40 %2

=80 UM
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4.1.2.5 MUINFIAND V(S) Class 8.5 (100 1.
MUIUTINNBLALYBADAI 9 VBIND V(S) muvinaveauuunda luldanvuiauay
1 === n
D NIT 4 (6 1UAT) 511 = 640 VN
1 A A n
No WIT 4 (111AT) 51A1= 107 VN

ANVYINIHUAVDING V(S) (100 UH.) = 89 Y.

amuanuavesie V(S) x i35 4" (1 was)

100

510 WIa 4" (89 @) =
89 x 107

" 100

— 96 1M

9 g’; a
V099 45 0971 4" NINUA =1 FU

Y
T099 45 99A1 4" (1 FU) 51A1 = 232 VN
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N d v

4.1.2.6 MU ITQVRINBIHANHABIAZ D NIT VBV Hiod YHasgn 2 neul3uisa

Y

] ]
A 9J 1 1 v =

o 1 <3 1 1 o ]
1TV NOLVIANTIAD 1D WIY LLASVDADAN € Vlﬂﬁllﬂﬂhlﬁ}ﬂTH'Jmllulg'JHTNT

v A Y o g’/ Y A
5:]11ﬂL!LW?J]‘lﬂﬁ"lﬂ”lfJﬁﬂ‘lﬂx‘lﬁiJﬂﬂJ@\‘lLLUU No3 JPUYIFN 2

U

2 v

TIAagNInuAYeLUD Wod Jilogn 2 = [Metanude 2" (911 au.)] + [Toge
90 pash 2"(8 FU)] + T090 45 04r 2" (7 FU)] + [HomEnvde 3"(1.048 wu)] + [To90 45
03 3"(4 31)] + [Mouen3n1a 3" (10 3u)] + [MewmEnnde 4" (497 w11.)] + [T090 90 DN
4" (1 %)) + [T040 45 04 4" (5 3] + [Mousn3n1a 4" (2 310)] + [735 2"(1.933 @531.)] + [To
49 90 0471 2"(8 31)] + [T090 45 8rN 2"(3 F1)] + [Wousn3ng 2" (1 3u)] + [3F 4" (89

v
¥3.)] + [V090 45 03971 4 (1 BU)]

imﬁ’ﬁ@ﬁwmmmuuuﬁ'@q glﬁﬂﬁ(q‘ﬂ 2= 2,260+568+406+4,171+380+2,150
+2,470+210+755+984+580+224+120+80+96+232

=15,677 U
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° Y ' ' Y A A d t4 a d
4.2 MsminunIMIaguadanelalasnuaznos IMaAvestios WIS 2 nazties yHesgn 2
naa5uilsa

13 v 4 A A d (v (Y]
4.2.1 MIMUIUIAG 193 WILNYT 2 ‘I"iﬂx‘lﬂi’ﬂﬂ?ﬂ

/— @11/4"V(GW)

D2"V(GW) ~ ~

/— @2"V(GW)

'I
e

@2"V(S)

FD(B2)
\ Q}QHGW
@3"GW —
517 4.3 nuues wiles 2 vawulFuilse
A1519ND
szanszu YUIA (W) 817 (¥.) 090 90 0IFN | DIV 45 DIA1 | NOUIN 3 NN

Gw 55 933 7 5 3
Gw 80 1,144 1 1 6
S 100 670 2 1 1
V(Gw) 55 2,257 12 2 2
V(S) 100 592 4 - 3

3 ' 9y 1 1 9 9 s Y an
ATUIN ANUITINBDUASUDADA N ) ﬂ'JfJT“LIiLlﬂﬁllﬁ“ﬁﬂgﬂjﬂﬂfﬂﬁﬁi%ﬂlﬂcﬂﬁﬂﬂ 2 4R

Tiulugiuuy 3 53 nazshnmsoeatSnamens q emnduiasanlumsnSoudioulu

MIAAVIALAZAATOADA
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4.2.1.1 MUINUIINING Gw (55 13.)
funasIneLadoren1s 9 veare Gw amviaveauea 1l Idanvuauas
o
Nowanyae 2" (3 AT) 311 = 744 VN
Nowanyae 2" (1 A3) 311 = 248 VN

9
ANNINITNNUAVDIND Gw (55 WU.) =933 HU.

v
2 ' ' 1<} '
anwenauaveaie GW x simmemanwde 2" (1 was)

100

FINomanan 2" (933 @) =
 933x 248
100
=2,313 1M

P n & 3
UDIO 90 B9F1 2 NHUA =T BU
Y

T9499 90 93A1 2" (1 FU) 51A1 =71 1N

D) n, £ D) n 2 v
1A UDID 90 B9A1 2 (7 BU) = (11 UDID 90 DIA1 2 (1 HU) X UDID 90 DIA

Y
2" H999 90 097N NIVNA)
=71 X7

=497 UM

P n 2 2
V099 45 9971 2" NINVA = 5 FU
P Ey
V099 45 9971 2" (1 ¥U) 31A1 = 58 LN
D) T 2 D) n 2 9
V099 45 9971 2" (5 ¥U) = (1A V09D 45 991 2 (1 BU) X UDID 45 DIAN
n g
2" Waniua )
=58 X5

=290 UMM

Wouen3ng 2" Wavua = 3 ¥
Wouen3n1a 2" (1 ¥u) 311 = 99 1M
510 Heuen3ma 2" 1) = (3191 euen3ma 3" (1 ¥) X Housn3nig 3"
wanua )
=99 X 3

=297 UM
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4.2.1.2 MUINUIINNG Gw (80 131.)
funasneradoren1s 9 veare Gw amviaveuiga 1y Idanvuauay
o
Nowianyao 3" (3 WAT) 3191 = 1,193 1N
Nowanyae 3" (1 A3) 3191 = 398 VN

9
ANNINITNNNAVIIND Gw (80 WN.) = 1,144 K.

v
2 ' ' 1<} '
anuenanuavesie GW x simmeomianuae 3" (1 was)

1 < v n
FINBIUANYA® 3 (1,144 HU.) =

100
1,144 x 398
100
= 4,462 UM
P n & 3
V090 90 DIFN 3" NINUA = 1 FU
Y
T9499 90 931 3" (1 FU) 51A1 = 126 VN
= 126 1M

) n 2
VBN 45 AT 3 VINUUA =1 BU

9
090 45 09FN 3" (1 ¥U) 31A1 = 95 VN

= 95UM

Y Y
NOUIN3NI 3" NINUA = 6 FU
9
NOUIN3NIN3" (1 FU) 5191 =215 VN
Y 9
IR NOUEA3NI3 (6 FU) = (1A NOUIN3NIE 3 (1 FU) X NOUSAZNIW 3

Y
%

MINUA )
=215X6

= 1,290 UM
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4.2.1.3 MUIUTIAMD S (100 1.

MulusIAmelazdonoa 1l q voene S mwvavewuungs lildanvinauaz ag

1 3 1

NoIManNMan 4 (3 1WAT) 31A1 = 1,491 1N
1 I 1

NoManyan 4" (1 1WAT) 31A1 = 497 1N

9
ANNYNINNNAVDIND S (100 WY.) = 670 HA.

v
2 ' ' <} '
AnueInauavesie S X simvemaniae 4" (1 was)

100

FINNOMANTAD 4" (670 HH.) =
670 x 497

" 100
=3,330 U

P n & 3
UDIO 90 B9F1 4 TNHUA =2 BU
Y
T9499 90 DA 4" (1 FUW) 51A1 = 201 VN
D) n, £ D) n 2 v
1A UDID 90 B9A1 4 (2 BU) = (11 UDID 90 DA 4 (1 HU) X UDID 90 DIA

n oy &
4 U9ID 90 DA NINUA )

=201 X2
— 402 1M

7040 45 93 4" anuA = 1 U
7090 45 9381 4" (1 51) 397 = 151 VN
— 151 1M

Y 9
NOUIN3NI 4 NINUA = 1 FU
9
NOUIN3NINA (1 FU) 511 = 328 VN

9
3101 NOUEN3NIIA (1 FU) = 328 VN
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4.2.1.4 MUIUIINING V(Gw) Class 8.5 (55 1L.)
MUIUTIMNBUATTOADA ) VBIND V(Gw) mMuvIaveauunds lildanvina

uazian

1 A A

Mo 713 2" (6 1A3) 5191 = 180 VN

1 A A

Mo 73 2" (1 was) 5191 =30 VM

Y
ANUYNININUAVDIND V(Gw) (55 UU.) =2,257 K.

Asa

amunanuavesie V(GW) x #33 2" (1 wns)

100

5900 1% 2" (2,257 wu.) =
2,257 x 30
" 100
=677 1M

P n & 2
UDND 90 B9F1 2 YNHUA = 12 HU
Y

T9499 90 99A1 2" (1 FU) 51A1 = 28 1N

D) 1] 2 D) n 2 v
1A UDID 90 B9A1 2 (12 F¥U) = ( F1ATUDID 90 DI 2 (1 HU) X UDID 90 DIA

B A
2" Y990 90 DA NaMNA )
=28 X 12

=336 UM

P n 2 2
V099 45 9971 2" NINVA = 2 FU
P Ey
V099 45 9971 2" (1 ¥U) 31A1 = 40 LN
D) " 2 D) n 2 9
V099 45 9971 2" (2 ¥U) = (3101 VOI0 45 991 2 (1 FU) X UDID 45 DIAN
n g
2" Wanua )
=40 X 2

=80 UM

Wouen3na 2" Wavua = 2 ¥
Wouen3n1a2" (1 ¥1) 3191 = 40 1M
510 Meuen3mMa2" (2 ¥u) = (51A1 Houen3ma 2" (1 1) X Heusn3ma 2"
wanua )
=40 %2

=80 UM
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4.2.1.5 MUINUFIANB V(S) Class 8.5 (100 N31.)

MuIMTIMNBLazYoAen1d 9 veane V(S) muviavesuuyuidl lilaanvinauas

1 A A

Mo 713 4" (6 1AT) 5191 = 640 VN

1 A A

Mo 73 4" (1 1wA3) 57191 = 107 VN

ANUENINIHUAVDIND V(S) (100 W) =592 %Y.

amuanuavesie V(S) x i35 4" (1 was)

100

510 WIF 4" (592 w.) =
592 x 107
~ 100
= 633 1M

) n 2 =y
V099 90 DA 4" NINUA = 4 FU
B =
Y099 90 D7 4" (1 ¥U) 5IAT = 160 UM
D) n £ P} n 2 9
3101 U990 90 0IA1 4 (4 ¥U) = (311 V0ID 90 BIF 4 (1 FU) X VOID 90 DIA
Y
4" 4999 90 0971 NIKUA )
=160 x 4

=640 UMM
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° (Y] v < v v A £ A A d [ v
4.2.1.6 MUIWUIIANIAAVDINBLHIANKIABLUASTIO WIY VBIMVD 103 WILNYT 2 Ti%N‘IJi‘lJ‘IJEQ

] ]
A 9J 1 1 v =

o 1 <3 1 1 o ]
HUITINIVON NOLVIANTIAD 1D WIY LLASVDADAN € VI\‘I‘I’TIJ@VI“&?’ITH?QJNTLL%’JHTNT

[ A 9 [ g’/ Y == -4
5:]11ﬂL!LW?J]lﬂﬁ"lﬂ”lfJﬁﬂ‘V]\‘lﬁiJﬂﬂJ@\‘lLLUU N3 WILNYT 2

]
4 Y A A

v ' [ '
FIANTANMINUAVDULUD 1103 ‘Wililfl% 2 =[NoiMantae 2"(933 Wy, + [ﬂj}ﬂﬂﬂ 90

q

v Y v
a A 1 A 1 < 1
931 2" (7 W) + [V 45 931 2" (5 ¥U)] + [Nouen3nia 2" (3 ¥U)] + [Nomanvas

v Y
3"(2,078 %1.)] + [1999 90 0971 3" (1 FU)] + [T090 45 9971 3 (1 FU)] + [NoOUEN3NN3" (6
v Y Y
BU)] + [NOIHANTaD 4 (670 31.)] + [V099 90 9371 4" (2 FU)] + [Vo90 45 03¢ 4" (1 FU)] +
Y Y
[NOUN3N1a 4" (1 Fu)] + [WIF 2" (2,257 0.)] + [9990 90 0371 2 (12 FU)] + [T090 45 DI

2" (2 Fw)] + [Mouen3na 2" (2 Fu)] + [WIF 4" (592 %1.)] + [T090 90 DFN 4" (4 FU)]

I TAANINUAUDIDY WO WHHOF 2 = 2,312+497+290+297+4,462+126+95
+1,290+3,330+402+151+328+667+336+80+80+633+640

=16,027 1N
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o [y Y N d (v (Y]
4.2.2 mimuadag viee e sgn 2 nalsuys

@112"V(GW) ‘\
@11/2"V(GW) (A
..ﬂ_; ‘MHHM.M
e \&_

@2"GW

D2V(GW) ZCW

4 \— @2"V(GWW)

PIGW ———. w A
o, :.-"'-w_
-
4 @2"GW(UP)
=N — FD(C2)

@ 2"FD wiP-TRAP

kS Z2"GW
@3 "GW

@23

@4"s
FD{A2)
@3"FD W/P-TRAP
@2"FD w/P-TRAP
51t 4.4 nuuries giflesgn 2 ndafurse
A3 1IND
Usznnszuu YUIA (WY.) 819 (¥W.) 7940 90 09N | V099 45 DA NOLYN 3 N
Gw 55 956 5 4 -
Gw 80 832 1 6 7
S 100 470 1 5 3
V(Gw) 40 614 3 2 -
V(Gw) 55 1,308 5 1 2
V(S) 55 89 - 1 -

o ' 9y 1 1 Y 9 3 Y an
AU ANNEINBLATEADA1N 9 AellsunsudusaglTasnmsasiauuyein 2 d

I an o ] 1 4 o
Tadlulugiunn 3 58 vazhimsneaif5inamienis q mexdnasa lumsuSeuioy lu

MIAAVIALAZAATOADA
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4.2.2.1 MUINUIINNG Gw (55 13.)
funasIneLadoren1s 9 veare Gw amviaveauea 1l Idanvuauas
o
Nowanyae 2" (3 AT) 311 = 744 VN
Nowanyae 2" (1 AT) 31A1 = 248 VN

9
ANNINITNINUAVDIND Gw (55 WU.) =956 HU.

v
o ' ' 1<} '
anwenauaveaie GW x simmemanwde 2" (1 was)

100

FINomantan 2" (956 wu.) =
| 956x 248
100
= 2,370 11N

P n & 3
UDIO 90 BIFA1 2 TNHUA = 5 BU
Y

T9499 90 9371 2" (1 W) 53191 = 71 VM

D) n, £ D) " 2 v
FIA UDID 90 B9A1 2 (5 BU) = (1A UDID 90 DI 2 (1 HU) X UDID 90 DIA

Y
2" $999 90 097N NIVNA)
=71 X5

=355UM

P n 2 2
V099 45 9971 2" NINVA = 4 FU
P Ey
V099 45 9971 2" (1 ¥U) 31A1 = 58 LN
D) " 2 P} n 2 9
V099 45 9971 2" (4 ¥U) = ( TINVDID 45 09A1 2 (1 FU) X 1DID 45 DIAN
n
2" Wanua )
=58 %4

=232UM
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4.2.2.2 MUIUTININD Gw (80 1.
funasneradoren1s 9 veare Gw amviaveuiga 1y Idanvuauay
s
Nowianyao 3" (3 WAT) 3191 = 1,193 1N
Nowanya 3" (1 A3) 3191 = 398 VN

9
ANNINITINUAVDIND Gw (80 WN.) = 832 U,

v
2 ' ' 1<} '
anuenanuavesie GW x simmeomiannae 3" (1 was)

100

FINoManran 3" (832 wu.) =
| 832x398
100
=3311 UM

P n & 3
Y0490 90 0IFN 3" NINUA = 1 FU
Y
T9499 90 8371 3" (1 FU) 31A1 = 126 1N

=126 YN

P n 2 2
V090 45 D71 3" NINVA = 6 FU
B 2
V099 45 9971 3" (1 ¥U) 31A1 =95 1N
D) " 2 P} n X 9
V099 45 9971 3" (6 ¥U) = ( TIANVDID 45 09A1 3 (1 FU) X UDID 45 DI
n 2
3" NInua )
=95 X 6

=570 UMM

Wouen3na 3" N = 7 ¥
Wouen3na 3" (1 ¥1) 1191 = 215 110
510 Heuen3Ma 3" (7 31) = (5191 Houen3ma 3" (1 1) X Heusn3na 3"
wanua )
=215 X 7

=1,505 UM
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4.2.2.3 MUIUTIAMD S (100 1.

MulusIAmelazdonoa 1l q voene S mwvavewuungs lildanvinauaz ag

1 3 1

NoIManNMan 4 (3 1WAT) 31A1 = 1,491 1N
1 I 1

NoManyan 4" (1 1WAT) 31A1 = 497 1N

9
ANNINIVNNNAVDIND S (100 WY.) =470 5.

v
o ' ' < '
AnueInanuavesie S X simvemaniae 4" (1 was)

100

FINNOMANTAD 4" (470 H1.) =
470 x 497

" 100
=2,335 UM

P n & 3
V090 90 DIFN 4 NINUA = 1 FU

D) 2

Y0490 90 DIFN 4" (1 FW) 5191 =201 VN

=201 1N

P n 2 2
V099 45 DA 4" NINVUA =5 FU
9
0490 45 09F 4" (1 FU) IA1 =151 VN
P n X P} n = P
3101 V990 45 0914 (5 FU) =(31A1 U9 90 I 4 (1 ¥U) X T090 90
Y
PIFN 4 NANUA)
=151 X 5

=755 UM

Wouen3ng 4" WA = 3 ¥
Wouen3n1a 4" (1 $1) 1191 = 328 1N
510 Heuen3ma 4" 1) = (3191 ouen3ma 4" (1 ¥) x Nousn3nig 4"
wanua )
~328 X 3

=984 UM
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4.2.2.4 MUIUIINING V(Gw) Class 8.5 (40 131.)
MUIUTIMNBUATTOADA ) VBIND V(Gw) mMuvIaveauunds lildanvina
uazian

1 A A

No #I% 1172 (6 uA3) 5191 = 114 VM

1 A A

o 93 112" (1 @) 39191=19 VM

ANUENINIHUAVDIND V(Gw) (40 W) =614 %Y.

amuranuaveste V(GW)x 351 1/2"(1 was)
100

51010 W 1 12" (614 3.) =
614 x 19

- 100
— 116 1M

7090 90 83 1 12" Haviua = 3 3
9490 90 041 1 12" (1 F1) 531 = 18 1M
51 9090 90 03 1 12”3 1) = (511 1999 90 B3N 1 12" (1 F11) X 1999 90
pern 1 12" Wanua )
=18 X 3

=54 UM

To10 45 0arn 1 12" Waviva =2 Hu
To10 45 03rn 1 12" (1 ¥1) 391 = 26 1™
51 €099 45 031 1 12" (2 ¥1) = (511 7090 45 83m 1 12" (1 F1) X T040 45
aern 1 12" Wanua )
=26 X2

=52UMN
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4.2.2.5 MUIUIINING V(Gw) Class 8.5 (55 11.)
MUIUTIMNBUATTOADA ) VBIND V(Gw) mMuvIaveauunds lildanvina

uazian

1 A A

Mo 713 2" (6 1A3) 5191 = 180 VN

1 A A

Mo 73 2" (1 was) 5191 =30 VM

Y
ANUYNININUAVDING V(Gw) (55 UU.) = 1308 K.

Asa

amuanuavesie V(GW) x & 2" (1 wns)

100

51PN WIF 2" (1,308 Y. =
1,308 30
100
= 3951M

P n & 3
UDIO 90 B9F1 2 NHUA = 5 BU
Y

T9499 90 9971 2" (1 BW) 5191 = 28 VN

D) n, £ D) n 2 v
1A UDID 90 B9A1 2 (5 BU) = (1A UDID 90 DIA1 2 (1 HU) X UDID 90 DIA

B A
2" Y990 90 DA NaMNA )
=28X5

=140 UM

P n 2 2
V099 45 9971 2" NINVA = 1 FU

P Ey

V099 45 9971 2" (1 ¥U) 31A1 = 40 LN

=40 U

Wouen3na 2" Wavua = 2 ¥
Wouen3n1e 2" (1 ¥1) 3191 = 40 1M
51 Heuen3ma 2" (2 1) = (3191 ouen3ma 2" (1 ¥1) x Nousn3nig 2"
wanua )
=40 %2

=80 UM
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4.2.2.6 MUINUINNB V(S) Class 8.5 (55 H.)

MuIMTIMNBLazYoAen1d 9 veane V(S) muviavesuuyuidl lilaanvinauas

wﬁ @J

1 A A

Mo #13% 2" (6 1A3) 5191 = 180 VN

1 A A

Mo 719 2" (1 wa3) 3191 =30 VN

9
ANVINMINUAVDING V(Gw) (55 UN.) = 89 u.
amuanuavesie V(S) x i35 2" (1 was)

100

510 WIa 2" (89 @) =
89 x 30

100
=27 1M

P n & 3
UDID 45 DA 2 MINUA =1 YU

) n 2y

UDID 45 99A12 (1 FU) 31A1 =40 VN

=40 U
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2" (1,308 cm)] + 9999 90 037N 2" (5 WW)] + [VoI0 45 971 2" (1 FU)] + [MoueA3N1 2" (2

¥U)] + [W% 2" (98 cm)] + [Vo30 45 9aa1 2" (1 FU)]
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V(S) 4 NONIY 4 89 96 - - 89 96
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Unit H31899 11128
Price (Bath) #31894 5121 (V1N)
Reduce Cost HN18DI aARUNY
Total Reduce Cost Price HU18D4 imaﬂﬁmﬁ’unu

= 1 %

S (Soil Pipe) e N lalasn

. y 2
Gw (Waste Pipe) H318949 1105511811914

V(Vent Pipe) N894 001 1el

o ¥
V(S) (Vent Soil Pipe) 111899 Noa1mAvesnei1 lalasn
1 1 9(; tg}
V(Gw) (Vent Waste Pipe) YWD NODINIAVDINDTLUNGUIN
=2 3 2 Ak
FD (Floor Drain) B804 ¥993 VYU ININWU
= 1 9 1
CO (Cleanout) ¥119D9 FOIAWND
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= 1 %
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v
1 L a

P-TRAP 111904 ioannal

Y
=1

UP H111894 Y1
DN #1804 a9
A/C (Above Celing) ¥11894 AU LY
B/F (Bolow Floor) Mg aune luiuiais
TYP (Typical) NOD FHAVDWU VT AN DUAY
1:100 H318D2 10813 100 AT Uaneniesza1nides

adlndune 1 1wasEendn 1 6o 100
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E2"FD W/P-TRAP
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E2"FD W/P-TRAP

—
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2" GW
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Mew Schedule

Filter list: | <show all> ~ |
Category: Mame:
------- Murse Call Devices | Pipe Schedule 2
------- Parking
------- Parts (@) Schedule building components
------- Pipe Accessories () Schedule keys
------- Fipe Fittings
------- Pipe Insulations REy mames
------- i laceholders
h o= S phase:
....... Plarting Mew Construction o
------- Plumbing Fixtures
- Railings
....... Ramps
+-- Roofs
------- Rooms
------- RWT Links

— [

| QK I |— Cancel _j | Help

NA Pipes eilanii Schedule Properties

Schedule Properties

Fields Filter  Sorting/Grouping Formatting Appearance

Select available fields from:

iz N\ =

Available fields:

Section

Segment Description
Size

System Abbreviation
System Classification

ST —

Type Comments
Type IfcGUID
Type Image
Type Mark

URL

Velocty

7

[Jindude elements in links

@ Scheduled fields (in order):

Ll

740 1=

Cancel

Help

AR System Type taznansnw1 11114589 Schedule Fields (in order)
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Schedule Properties >

Fields  Filter ~ Sorting/Grouping Formatting Appearance

Select available fields from:

Pipes v
Available fields: Scheduled fields (in order):
Inside Diameter A stem Type

Insulation Thidness

Insulation Type E

Invert Elevation

%dﬂrer

Mark

Material
Madel fj
Cutside Diameter
Overall Size i
Phase Created
Phase Demalished 4
Pressure Drop |T|—=|

s Z B tE4E

[Jindude elements in links

R -

Cancel | | Help

AR Length taznaunsmain 11/1ueq Schedule Fields (in order)

Schedule Properties

Fields  Filter  Sorting/Grouping Formatting Appearance

Select available fields from:

Pipes A D - V_|

Available fields: Scheduled fields (in order):
Phase Demalished ~ @ System Type
Pressure Drop T —
Relative Roughness E
Reynolds Mumber
Roughness
Schedule/Type
Section
ent Description
%Qm Abbreviation *I_bl

System Classification

System Name fe

Type

Type Comments |;+

Type IfcGUID e =

i & B 1E4E

[indude elements in links

Cancel Help

na Size taznaunsniin 111150 Schedule Fields (in order)




Schedule Properties

Fields  Filter Sorting/Grouping Formatting  Appearance

Select available fields from:

Pipes ~
Available fields: Scheduled fields {in order):
Phase Demolished ~ System Type

Pressure Drop
Relative Roughness
Reynolds Number
Roughness
Schedule/Type
Section

Segment Description

Leniih

LI

System Classification ?‘j
System Name
Type

Type Comments fx
Type IfcGUID ]
Type Imaqe E

Z B o LHEdE

-
x|
) A\

AR OK LWBLaen System Type, Length, Size

[J1ndude elements in links

95



=<Pipe Schedule 2=
A B C
System Type Length Size
S(BIF) 148 100 mme
S(BIF) 241 100 mme
S(B/F) 4092 100 mme
S(BIF) 223 100 mme
S(BIF) 61 100 mme
GW(B/F) 142 20 mma
GW(B/F) 3TN 20 mma
GW(B/F) 175 20 mma
GW(B/F) 301 20 mma
GW(B/F) 515 20 mma
GW(B/F) G604 20 mma
GW(B/F) 72 80 mma
GW(B/F) 282 &0 mms
GW(B/F) 785 50 mma
GW(B/F) 243 50 mma
GW(B/F) 196 50 mms
GW(B/F) 162 50 mma
GW(B/F) T4 50 mma
GW(B/F) 1510 &0 mma
GW(BIF) 11 80 mma
GW(B/F) 101 &0 mma
GW(B/F) 1061 50 mma
GW(B/F) &6 50 mme
GW(B/F) 620 50 mma
GW(B/F) 254 &0 mma
GW(B/F) 267 50 mma
GW(B/F) 132 20 mma
GW(B/F) 621 20 mma
GW(B/F) 180 &0 mma
GW(B/F) 267 50 mma
GW(B/F) 659 50 mma
GW(B/F) 927 50 mma

9 1 a 1 v W = [ 9
ﬂ%hlﬂﬂﬁNGluﬂﬁﬂ’é)ﬂﬂQ’iiﬂm memmmwummmafmmzmﬂu"lugﬂﬂm
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Properties x
=<Pipe Schedule 2=
A B C
E SEE M System Type Length Size
Schedule: Pipe Sched ~ P Edit Type EE:;E; ;:f 133 o
|dentity Data & |siEm 4082 100 mme
View Template <Mones> S(BIF) 223 100 mma
View Name Pipe Schedule 2 S(BIF) 61 100 mma
Dependency Independent GWBIF) 142 80 mma
i & |GW(BIF) 3711 20 mme
Phase Filter Show All BW(BIF) 175 &0 mma
Phase Mew Construction: gﬁgg;g 2215 zg z::
Other I [T 604 20 mme
Fields Edit... GW(B/F) 72 30 mme
Filter - Edit. GW(BIF) 282 80 mma
Su:urting_a‘GrDuping:__ Edit... :) GW(BIF) 765 S0 mme
Formatting GWIBIF) 243 50 mme
Appearance Edit. GWIBIF) 195 50 mme
----- GW(BIF) 162 50 mme
GWIBIF) 74 50 mme
GW(BIF) 1810 &0 mme
GWIBIF) 11 B0 mme
GWIBIF) 101 B0 mma
GWIBIF) 1061 50 mme
GWIBIF) 26 50 mme
GWIBIF) 529 50 mme
GWIBIF) 254 20 mme
GWIBIF) 267 50 mme
GWIBIF) 132 &0 mme
GWIBIF) 521 &0 mme
GWIBIF) 180 20 mme
GWIBIF) 287 50 mme
GWIBIF) 56D 50 mme
GWIBIF) 937 50 mme
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Schedule Properties x
Fields Filter ~ Sorting/Grouping Formatting Appearance
Sort by: System Type ~ | (®) Ascending () Descending
[IHeader - [slankline
e
Then by: Size } %) Ascending Descending
Header Footer: ~ Blank line
Then by: (none) ~ Ascending Descending
Header Footer: e Blank line
Then by (none) ~ Ascending Descending
Header Footer: ~ Blank line
[J@rand totals: v
Custom grand total title:
Grand total
Itemize every instance
e
el || e
A . 4 A s/ul ' <1 Y A
1890 Sorting/Grouping LWBLLN [V Sort by 1¥LadN System Type
Schedule Properties d
Fields Filter ~ Sorting/Grouping  Formatting Appearance
Sort by: System Type w i (®) Ascending () Descending
[JHeader [JFooter: [JBlank line
Then by: (none) e Ascending Descending
(none) \
Header System Type Blank line
th
Then be: Ascending Descending
Header Footer: Blank line
Then by: (none) o Ascending Descending
Header Footer: Blank line
[JGrand totals: v
Cuskom grand kotal title:
Grand total
Itemize every instance
Cancel Help

1A 1 Then by 1¥{1a0n Size
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Schedule Properties

Fields Filter ~ Sorting/Grouping Formatting Appearance

Sort by: System Type “ | (@) Ascending (C) Descending
[]Header []Footer: [1elank line
Then by: Size « | (@) Ascending () Descending
[Header []Footer: [1Blank line
Then by: (none) ~ Ascending Descending
Header {nane) Blank line
Then by: Ascending Descending
Header Footer: Blank line
[JGrand totals:

Custani grand kotal title:

Grand total

Itemize every instance

W
T

1A 1 Then by Taen Length

Schedule Properties
Fields Filter ~ Sorting/Grouping Formatting Appearance

Sort by: System Type | (@ Ascending (") Descending

[]Header Footer: Eﬂe, count, and totals ~| []Blank line
Then by: [Sze + | (@) Ascending () Descending
[IHeader Footer: | Title, count, and totals - 1|—| [ Blank line

Then by: |Length VJ (@) Ascending () Descending
[Header [JFooter: - []Blankline
Then by: (none) e - :; Ascending Descending
Header Footer: Blank line
Title, count, and totals w

Custom grand total title:

Grand total |

Ttemize every instance

Cancel Help

1800 Footer t1ag Grand totals 17 IALAAIAININ

99



100

Schedule Properties X

Figlds  Filter SortinngroupinAppearance

Fields:

Heading:

| System Type

Heading orientation:

Horizontal ~
Alignment:

Left LY
Field formatting: Field Format...

[JHidden field Conditional Format...
Show conditional format on sheets

Mo caloulation

| Ok | TEar?ceJ_ J L Help

1AONYB4 Formatting

Schedule Properties ped

Fields Filter  Sorting/Grouping Formating  Appearance

Fields:
d% Heacing.
| Length

Heading orientation;

| Horizontal w

Figment), WA o/ LAl o .«

||_E‘Ft L3
Field formatting: Field Format. ..

[ Hidden field Conditional Format...

Show conditional format on sheets

Mo calculation e
ﬁum

Calculate maximum

Calculate minimum and maximum

Concel | | i

[

AAN Length az 11i8on Calculate totals ttazna OK a2 laasalunisoeatSinandaseidioundd



101

. 50 mma: H 971 S(BIF) 43 100 mma
<Pipe Schedule 2= —— S(BIF} & 180 mme
GIW(BIF) 11 &0 mma S(BIF) B3 100 mma
— AT - Bth ; GIW(BIF) 72 20 mme S(BIF) 130 100 mma
vetem Type Eng ize S(BIF) 132 100 mme
GW(BIF) ) 60 mmg E(BIF) 148 100 mme
GVW(BIF) 74 50 mme GW(BIF) 21 20 mma S(BIF) 373 100 mma
GVW(BIF) 26 50 mme S(BIF) 241 100 mma
GW(BIF) 162 50 mma G"JI:E"IF.I' 101 &0 mma S(BIF) 242 100 mma
GWI(BIF) 182 50 mmg GWIBIF) 1M 80 mma S(BIF} 540 100 mme
GW(BIF) 162 50 mma Gpllll E:‘IF 1.14 Bl[l mma S(B"IFE' 710 100 mma
GVW(BIF) 195 50 mme : (8F) S(BIF) 4092 100 mma
GIN(BIF) 243 =0 mm GIW(BIF) 120 80 mma ;3;;1}":‘212 o
i Y ] 1a .
g:jg:;? i; E ::: GBI 132 80 mma V(GW)AIC) T2 =0 mmo
ot > GW(BIF) 142 80 mma VIGW)(A(C) 24 50 mma
GVW(BIF) 267 50 mme g 28 £
1R C wh ! 2 mma
GW(BIF) 342 50 mme GW(BIF) 173 80 mma T S5i g
GW(BIF) 342 50 mma GW(BIF) 180 20 mma V(GW)(ALC) 237 50 mma
GW(BIF) 478 50 mme V{GWIAIL) 644 50 mma
'Il
GW(BIF) 478 50 mmo GINTEIF) 200 80 mma V(GIW)AIC) 709 £ mma
GW(BIF) 629 50 mma GW(BIF) 254 20 mma V{GW)AIL) 305 50 mma
GWI(BIF) 689 50 mma MGW)LAIC) 918 50 mma
i) s Ly GIW(BIF) 282 80 mma VEWAIC) 357 50 mme
GW(BIF) 785 20 mma GW(BIF) 3 80 mma V(GW)(AIC) 2473 50 mme
W 3 c
GW(BIF) 937 50 mme GW(BIF) 400 20 mma V(G“"‘{W C{ 2473 :E' mma
/ VIGW)AIC 2770 0
BETEY = (GW)(AIC) 50 mma
W(BIF) 927 50 mme ;
GW(BIF) gig 20 mme V{GW)AIC) 3013 50 mma
GW(BIF) 1067 50 mme N GiEI) SE5 Zi
X 1 ) 2
50 mma: 21 9171 GW(BIF) 621 80 mma VGWIAIE) inee e
GWIBIF) 11 80 mma G"'.rl:El } 694 'E[l mma 50 mma: 16 23770
GWIBIF) 72 80 mma VBW)(AIC): 16 23229
GW(BIT) 77 0 mma GW(BIF) 137 80 mma V(S){AIC) 14 100 mma
GWI(BIF) 81 80 mma GW(BIF) 1279 80 mma VSHAIC) 54 100 mma
GVW(BIF) 101 80 mma V(SHAIC) 149 100 mma
GVW(BIF) 101 30 mma GI(ERF) 1610 £ mma V(SHAIC) 1705 100 mma
GW(BIF) 114 B0 mme GIW(BIF) a1 80 mma V(SHAIC) 4330 100 mma
S 100 mma: 5 6251
GWI(BIF) 120 80 mma 20 mma: 24 173189 ey _
GW(BIF) 132 80 mma : S L Y 5
GBI i Py GIW(BIF): 45 21439 Grand total: 78 57618
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