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60059308 : Major (Computer-aided Architectural Design)
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MISS Lapasrada SAE-TAE : Plugin for Preliminary Design of Drainage System in
Housing Project Thesis advisor : Associate Professor Dr. PRECHAYA MAHATTANATAWE
The preparation of preliminary design of drainage system in housing project,
to be used as data for estimating construction costs for the project owners, is a time-
consuming process. Currently, the process of determining the quantities of pipes and
manholes involves manual estimation, which is time-consuming and prone to errors
due to the large number of pipes and manholes. Therefore, the objective of this
research is to develop a program that aids in creating a preliminary design of drainage
system in housing project and in determining the quantities of pipes and manholes.
This will enable faster work processes and reduce errors in determining the quantities

of pipes and manholes.

The development of the program utilizes the Ruby programming language
to create a set of control commands for SketchUp software. The program employs
Ray Tracing techniques to determine the area of land plots where rainwater drainage
is required. Additionally, it utilizes Monte Carlo ‘principles to calculate and collect
data on the area and pipe sizes. The result of this development is a SketchUp plugin
that can generate a draft of the drainage system for housing projects, as well as
estimate the quantities of pipes and manholes for each size, storing the data in CSV

file format.

The study results revealed that the quantities of pipes and manholes for
each size obtained using the program were similar to those obtained from the
traditional method without the use of the add-on program. Furthermore, the plugin
enabled faster data delivery to the estimating department. Previously, the process of
determining pipe and manhole using the traditional method took 44.20 hours,

whereas the add-on program method only took 1.35 hours.
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2.3 dun15NIEuN1SATUI I UN1SEDNLUUYIB TS UL
N L, = Aa H
AUASUNUTS (Manning’s formula) Wuaunsiflenldlunisesnuuusyuussuiein
waztduaun1snldaude Tnean n Tuaun1sianinualivingu 0.013 (15199 3) FeeAIil
LMUIZAUNITINIDLAUNINUA bazyaNtinu1IeiRIseU FaenrdenulasaIn1sTiu

INATINVLADILNITINITLUUNDITZ UL ULATINS LALINUA

AN5197 3 ANUDY N dmSunsuIanlualiIvie

Surface Best Good Fair Bad
Uncoated cast iron pipe 0.012 0.013 0.014 | 0.015
Coated cast iron pipe 0.011 0.012 0.013
Commercial wrought iron pipe, black 0.012 0.013 | 0.014 | 0.015

Commercial wrought iron pipe, galvanized 0.013 0.014 | 0.015 | 0.017

Smooth brass and ¢lass pipe 0.009 0.010 0.011 | 0.013
Concrete-line channels 0.012 0.014 0.016 | 0.018
Cement-rubble surface 0.017 0.020 0.025 | 0.030
Dry-rubble surface 0.025 0.030 0.033 | 0.035
Dressed-ashlar surface 0.013 0.014 | 0.015 | 0.017
Concrete pipe 0.012 0.013 0.015 | 0.016

fan - (5a8e Wiimai’aﬁ, 2554: 141)

aumsusuds (Manning’s formula) T¥8nwagnsinaveshdeussltue Toe
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9 %ammsﬂ%qml,muﬁaLﬁaﬁmmwé’ﬂwmzmﬂ‘mamaaﬁw \efnunvaLazAUTLT
snzatveviess et esdUstnauiidifaludunsvewauil Aervesdudsyans

o

BNNTANNITUUUT (Manning’s formula) azATsdemIuaIndurevio etn1s
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2.3.1  adnustnivaluviaszuiein (V)
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V= ;Rs Sz sguuesn (5978 WISeuaddn, 2554: 140)
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29 neSaivarnans vunene Nunntndavainisiva amsureninisivafiuvie (sede

Wssedatan, 2554: 140)
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D 4
of ¥ . 0312 .8/ 1
Usunawuluduie (Qp) = TD /35712
We Qp = smsnshmavesiluduo wihedu au.u./Aund
n = AALUTEANEANUYTITEVRIE WY Ada.
1 v oa o‘al' ¥ 1 A
R = ASAdvaransnnlaanen P
A = Nunnthdavavaszuistn ey ms1uung
P = AugIELTUen el g
S = ANUANATURILUN

WamuinUsunaneuluiduia Tnen1suseunuuunaduyioNasdan i gluni195095u
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YUIAVDIUBNN VL ABIFUNUS N UIUIANDNILLIUEIN NANABOTIUYIDABUNIA

U 4
v = =3 [ 1 (v 1

YuIkan Uannildazdvunaanainlusie nanas WauenAITLIWAIMeLEaNeI
v I @ o | = A A Yo | = I v aa v
AosnsUannaluiuieAeuATAvIIAbA [T mheasdentveiniivunmngaule
2.4.2  USSLANVDIUINNABUNIA

Usznnvasvenneaunsaiiviatanuy duduluainfiemisueaiann Ao Aemiaues
YaaUn9nanUsnuNiiesUen [WueatadmsuauenaunIad1nuUaRnAsuUNs Lo
rnnavparaalauann J9enu 5 LUU Ao (Wawnaennae, 1.4.4.)
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AT 5 UBNWA 1 9119
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- venin 2 nanss (euda 2 gesari) TluuSnadiunarsvesnmsssuied (1w 6)

AN 6 UDWN 2 N4AT

- Uetin 2 mean (Wesla 2 390 eerm) Tdluuinmudiugsvesnsseuiet dulineg

UILIUNUDIATT UIDUNNUN (AW 7)

)
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A 7 Uoiin 2 n19aan. (@eulla 2.3 90 aeen)
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8)

AN 8 Yein 3 3. (Fesidna 3 3)

' !
a [y

- vein 4 v @Weula 4 3 IluuSnmudiunilviewesiu 4 firmne (A md 9)

AW 9 Uarin 4 e (Feula 4 3)
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2.4.3  uuldauvesuann
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9q 9 v Y
A7 40 LWURLUAT

- SEAUANINAIABLIYRWID TE U YLnALE U uAUgNaNs 40 lwuRiluns fedlisi

171 1:500 wazvesinszutstindamalngydoelaiiunia 1:1000

IINTDANUNBDNLUY Ka¥ANYUENITTBUIUUgUYY Y30lATINTUIUTAATS

NUI szuussuethasdunuusiy (combined system) HuAe dhnulazidsasseuie

£
o

sagluvieliediu (ruuseuIstdnsy = seuussuIvtdy + ssuussuIeuldy)
- duusgavsmsinavenaie vIedudseanauiade (O dmsudnvasyuruliu
o d’l

InaT5 ez brlgaAne It

1399 4 ArduUseavanisluavesdmsuguyut uIness

ANUZDIATS FuUszavistnade (C)

1. ymliendywnliainnan 30 m5.91 0.70 - 0.80
2. YMUEERsaUINLARYUIR 30 - 50 #1591 0.65 — 0.80
3. UTULNATWIANINATT 50 715.27 0.60 — 0.70
4. Srudeafiudng 0.60

5. 91A15W8YY Aoulatillen awsLUn 0.70 - 0.80
6. lauaniln 0.70 - 0.80
7. AaULeNd aluas 0.40 - 0.70
8. DUURAIADUNTA AIUIDATOABUNIA 0.85 - 0.95

e AteeniaanirualuderinuafeIfuN1SInasINRY w.A. 2535 fa C = 0.60

DU (VBMAUANYINUNITINATTNAY, 2535: 19-33)
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2.6 Madanvuavieuaziavinilélulassnstudngss
NIFstunua 303501318u (Rational Method) wagaunsuauils (Manning’s
formula) Uszneufiuderimuamungmnefinariandradiu ssdnsigisevinusedsléinam
Uszgndldlunmssunmumanaviessuiethuedlassmsthuinass uazdaindunmadeld

AMSUNITRBNRUUTLUUSE U8 A AINGIUU (AN5199 5)

v

a 1 S Al LY o | 4 (% f-igl’ a
FH1TNN 5 A1 slope LLﬁ%WUWWISﬂUﬂ’ﬁ"ﬂﬂW’]LLUU'ﬁ’NIﬂiQﬂWi‘UWU*’\]@ﬁii‘\ﬂﬂ‘wum

YUAYID A1 slope Ui (m?)
Mavua @ 0.40 u. 500 0 - 2,600
NUUIA @ 0.60 U. 1000 >2,600 - 7,000
NOVUIN @ 0.80 4. 1000 >7,000 - 16,000
NoVUIA @ 1.00 1. 1000 >16,000 - 30,000
NOVUIA @ 1.20 4. 1000 >30,000 - 48,000
V8vuIn @ 1.50 4l. 1000 >48,000 - 90,000

M1: NMTIATIENVRIEIRY
- A29819NNSUIVUIATIBLINDTBIS UL TN UNTLIR 2,600 m?

NAUNSNNENV A UAUSAMIVUIAND d19i5UTRISUUSL iUl unud Tae

. 0312 8/ .1/ a e iy ¥
MU Ngns Qr = CIA wey Qp = ——D /38 /2 fiswariBunsiolui
e n

AduUsyansnisinaues (O 06 - @M 4)
AMILTLEY (1) 4 80 131/,

= 80/1000 u./v.
ey szunetieen (A) = 2,600 A5.4.
Wonlduuinvie Ada. (D) = 0.40 .

A1 n (surface: Concrete pipe) 0.13 (3ne519ii 3)

ANANAINTURIUN (S) = 1:500 [@orvumienfun1ssnassiau 2535)
Qg = C(CIA
80
= 06x— x2,600
1000

= 120.80 m3/hr
—  120.80 /3600 m3/s



0.0335 m3/s
QP — 0.112D8/351/2
1
— 0.312 X 0.48/3 X L /2
0.013 500

= 0.093m3/s

Wi Qp wnnin Qg

(% Ty
LYY

f9tU vI99UIA 0.40 m. @111505895UUSUNULNHUAN LA 2,600 »5.90. 16

RINMANUAUTUSSENIsNUNTuv I avieNldSut e MeaeANIVDNT

[

v

Tafuvanfazug (115199 6) A9il

ANS199 6 NSLARNLIYUINUINNIINVUINYIE

. YUIAUBNN (IINVBUUBNETIWBUUDN)
AN =

N9 (1) 813 (31.) ga ()

VpuuIn @ 0.40 4, 0.80 0.80 0.90
V9UUIn @ 0.60 u. 1.00 1.00 1.10
MaUUIN @ 0.80 . 1.30 1.30 1.45
MUUIA O 1.00 4. 1.50 1.50 1.70
VDUUIN @ 1.20 1. 1.80 1.80 2.00
VDUUIN @ 1.50 W. 2.20 2.20 2.40

P1: NMTIATIENVRIITY

2.7 NMSAATIUUVUINTZUUTZUIEUATINTUILINETS

N19RANLLLIFNTEULTZUNeRN TATa N9 UaRd 27 A28 T 20N 90 AutoCAD a8

18

et RN PR R Lo L R P RV Tab e T R A oV R T e R AT R b

ANANTNTALTURAY (N9 10) TALILAALIUAALNANNIALNTEIRY AITUIINNTELIWNNG

laAunnuRnazdsualidunausaliinll e Ingdunauni1saenuuU LT UNELN

Y o

Tasanstiudnass agu lasadl



SuralasINsINANan1Unens sy

A 4

HoanuuusruusEUthdawieulnaieldlunmsideuuy

l

4613 polyline 1ulUsUNTU AutoCAD 1AL

duviaszuretuulnatlasansimseuly

'

MIUBNNAULLLAUNIN ALY

1Ads polyline Tulusinsu AutoCAD 1MARNLUIRIUSLIA

= & Ao ' i
LNBUNVDULYATENININUNNUYUIANBAIUL AN 5

A 4

PVUIAUDNN L AADAARDINUIUIAYIDANL HN5197 6

y

dqwuulyifiy estimate naAUSUULAZUSEUNIUSIAN

AN 10 LARSTURDUNIINITODNLUUIEUU SEUIUUNATINITUIUIRATI LAY
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1. Suralasenisanndiuaantnenssy

 frafeame i 220 2 e

Srendemrn o 250 L Tenos
R RS

~ Snaufmarn s 230 3L enoy
ente

~ brandimuen #2290 u Twncu
pu-‘

— deesal ¢ (DfRaEmrama
s
Aoapets L Sombmirrn go 230 % enew
P

] o =
AN 11 Nﬂiﬂﬁﬂﬂqﬁﬂqﬂﬂﬂﬁﬂqﬂmﬂﬂsﬁm

2. fAnuusesEuUssvwhIasealdifieldlunmsesnuuunazilisuwuy lny

JansveyalviiRsuAldULANBUIATIAUYEIlATINIT DU Wagiuiulasiny

&
NIUU
e ! i )

—T {
{ "_ }'~-_ f
| f ]

Gz /
) —
J [ —
{ J | R
J .
[
| SR
[ [~ |
{ o &

| Sy
| | -',"--_f nL
RN ey, TR | f
£ ~—l 71 |
— ) 43

A 12 IANIRmSL e lElUNNSIAYILUUII95EUUSE UL
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|l

3. 1gds polyline Tulusunsy AutoCAD @31auunidurioszuadiuulnads
-.‘-"%;’5'-:5:‘__-{‘ 3
unnduviaseunei

TAssnsweuly
— o /F’/—l?ﬁ?\??s‘:-::".‘\[‘
T
“‘.."%\\__\
. EE—— - '}I
i

a v 5
AN 13 WUILEUNDITUIEUN

[ v @

4. MIUINAANULLWEUTBTAIALY (A INA 14) I8N AUIU NN AFUNUS UL

19071 (A 11) Insdandnenssunald

ANLVUSLBNN

AN 14 NIFINEALALIUBNNANLBUIVIDSEUNLN
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1%
[y

184 polyline Tulusunsy AutoCAD 2MAAULUIRIUSALADMINUNT U

o

5. 14

lﬂl o ¥ 1 1 1 lﬁ'
PN IIIUIATD L ULARE YIS AUATSIA 5

Edit View Insert  Format Tools  Draw  Di

Insert  Annotate  Parametric View Manage Outp|
2dify | Layers | Annotation | Block | Properties » | Groups | Utilit

H@@%@\XDEE"«Q\Q‘@'\@%@’ME
dClassic v & Eillza 990 £O0

Polyline v H

Color B Magenta R

=

%Uﬂﬂﬁuﬁ 2,374.876 m?

Layer 0 I 7
Linetype Bylayer
Linetype scale 1.000
Plot style ByColor - 1
Li Bylayer
Transparency Bylayer o
Hyperlink
Thickness 0.000 o
lGeomey -
Current Vertex 1 o
Vertex X 7004.350
Vertex Y 8947.713 - — — # iy JUE S
Start segment width 0.000
End segment width 0.000
Global width 0000 e e ———

oo S
Area 2374876 |
g, 200020

1"

Closed No
| Linetype i |Disabled

A 15 nsldidu polyline LWeUMITWNAYID MIURI5199 5 (1)

—  YUNATUT 3,032.336 m?

Escrange  Featured Apps

-
Pt sope [ByCotor
Linewegnt hyLaper |
Transparency Dytayer b
Hyperiok |
Treciknen 0000
30Viswszation - ‘
Materal Bytayer
Currens Vertew |1
Vertex X |7007.739
Vertes ¥ 5 125
Start segment wd.. 0.000
Endd segment width 10.000 -
Glotal wom 0000
| Area 13032338
CELra
Closec \No
Linetype gemerati.  Dwablec

A# 16 sl polyline WM UWIAYie MINAIS1T 5 (2)
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ANAMA 15 iU UATATvWIA 2,374.876 95.4. WagUAUAISI9N 5 Wad
2zlgviavwIn 0.40 4. (AN 17)

yie na.n. @ 0.40 4, S 1:500

AN 17 Uevie 0.40 3. WeNgunNuNnaNnaIs1ean 5

ANANA 16 FgpiuIfiunnialidaunn 3,032:336 #35.4. WogufunsIen 5 wad
2zlgviavuIn 0.60 4. (AW 18)

Yaaae 904w 5LS0

—yawen 00N SUN0

)

AN 18 IUAYID 0.60 . LDAgUNUNINNATTIN 5
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6. MVUAUBNNLAADNAABINUIUIAVDAIUAITIN 6 et lunanUSunm

AOO®u §1e

raan

YA RsA G0N § V00

‘NI ! v v 1% U 1 ‘:‘I
AN 19 WUInUeNnlgenAR 0IuIUIATIENIUATSIN 6

2.8 msAnelUsunsy SketchUp waznu  Ruby
2.8.1 AUENIVRIlUsUNSY SketchUp

TWsunsu SketchUp ilulusunsudildsupnufisnagnaniieuns Tnelusunsy
SketchUp ulusunsuildmsasnsitudiaes 3 13 Aldnuine shilgldannsoaiouas
wAlaluma 2D way 3D 67835 "push and pull’ (5137 Siflesi1sens, 2555) Fadesenisld
anlUsunsa SketchUp Wilusunsufimnzdmdunsesniuussugu weldluns
3Lﬂswzﬁ6ﬁauﬂaﬁaw’1’u FalumadenssuaunsaiiluneadSun wasUssanasauuunse

wisldlunisieunuunisneadisle shegramihasnsiianuvesusunsy SketchUp Lans

Tunmd 20

B LA EXY-T O BN WS LAY R el N
S H 4SO P ER SIS SR BT AAKN [ B e
r

L4

b
f EEN
' (]

(I ]

AWM 20 F08191tN9n13Y9UYelUSUATY SketchUp
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1.4.4.)

1. 1y (edge) Fognansyaiiiionlewiotuawindudu Ingldndnnisyausnveadu

a

(point1) Tidugn start uazaafiaesweudu (point2) Wiliuam end (i 21)

9

2. U (face) Ao nsasnadudos QLﬁ'uﬂzUii%UﬁUﬁ!ﬂau?jﬂ M
Z

THARNUAL AN ‘Z @/’

AN 22 NuUR7 (face)
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3. group Wunsvmduduiud 2 Futull sauluguidenduiiededenisiiluldenu

YIDALAINADNITHALUAIBNAI AIUATNT 23

A9 24 @579 component

AUSUTOUANANNTEWNINE component  Wag group Ae AdlnsuAlvtuIY
A v a o =y & Ao °
component fIHNslTULUUREITURAIY) FuuLRuNiureslusunsy SketchUp 9svi

nMsuAluiesT LAY Tudus vunuiiviniauseslusinsu SketchUp agudlaaulume us



1 (%
Y %

winuAladunuidu group Funuaruilulamzduiuivintgu nmiSeudisunisuile

¥ group WAy component MIUNINT 25

f 4 4

Al 25 1WSeUsunsuAlusewing eroup way component
26) dlfail

5. 081989 Iu‘l‘,ﬂﬂl{hjﬂ,ﬁjSke&th ﬁmjﬁ'ﬁ/(mjﬂﬁ/z)é

intersection (A

AN 26 IAD19D

- on edge ABFLRUIVULEUVDU
= o 1 d’l a
- on face ARFRUVUSUUNURD

- intersection fiRYAfinvBAAUAUNLNY (A), InRnveduUiuEY (B)

27



28

6. attribute Ao MuUsNIIAAUAT (value) M9q Wy Adaae Adiiduiionys
(text) AIDY9MIUATSIN 7 (Thitaree Sawettatat, 2561)

A15197 7 Me8e attribute WuAT (value) AN

AauUs (attribute ) WiuA (value)
drain_id drLlyo3MqY
area_flow 643.08089
area_total 3455.86240

[y

7: MTIATINVRIEITY

dmumsadanuusans 3 15138031 Model %30 model class Hablusunsy

SketchUp Usznauluge Class wosiin aziduni1 “entity” @1 entity flugiufiansdissd
(5151 9 UUYIA159N1S, 2555)

1. point3D class

2. edge class

3. face class

4. entity class

5. entities class

BeQ VNV SOOI BRSPS~ T R
|.'/- U A ULCHE LS BRI SN ORR G TSN vy B 99
v

Face Edge Vertex
AT 27 entity Suaﬁm%fuiﬂmﬂm SketchUp
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Snarufitmuddyveuusian entity fo surface duinlilunssassiuiinves
fluiilasen1s n1381934 face Tulusunsa SketchUp azdfossvydeindugnunii (front
face) Ms9AIUNAY (back face) LNTI¥ADIMITIUAT material name %39 tag name Y84 face
(lu SketchUp 2020 fimsasuteien layer 1u tag) Fsdnuudesszyinduianvos

ANUNTNMTDANUNAIVDY face NSANTIlUTN15A1UA material @ unsadunalafs A1untn

9849 face AANVULEVI @IUNUNAY face LUFNIDU AHINNT 28
I

front face

back face

AN 28 anwade front way back face ¥99UUINGDY

Tusunsu SketchUp fgausiuiiinaula 1iesanlusunsy SketchUp 1ulusinsud

o
U %4

hedenisldruuasiisinilia Seduifunegimnsnanemngsenuiuaanenssy
warsnudmnssy SalUsunsu SketchUp uldsunsufifvundndeiilinnsuseuanarilé
og19757 Lidfesonduaaviila Sfigennimiloulsinsumduy Waillusunsy SketchUp &4
Julusunsufisessunsdion script seaw Ruby Feaslunisiaundneaimlunisld
TWsunsuluguuwuuves plug-in/add-on 8neag
PnaNaunsafildnanudsiusandfiduin wmanstaunlusunsuasuie
Fuindrelumsinrhuuusessuussuieivedasimstudngss Wy msmumarioszune
dwssifuiivinmsingg msaeaUSinamarUszanasie dulusunsy SketchUp Tuguuuy

a a & ° = o & & A
ﬂ@ﬂﬂqiLTUUﬁﬂiﬂmLW@ﬂjU@llﬂ']ﬁ/l'N']u‘?J@QI‘UiLLﬂilIG\NUULﬂucl/]']\‘iLa@ﬂ%u’]aﬁ[ﬁ]
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2.8.2 A1 Ruby

Ruby a¥lngaa Yukiniro Matsumoto #ausd a.a. 1993 Tulssmadiuiaglésy
Mawmsunsgassrlul A, 1995 Srqusrasdliunwideing dlurneduniaden
TsunsudeingSadudodmiog uasianiw Ruby Lesiiuduniwissiny Interpreted

language Paulanafiazussvin (ALY an1ynTULES, 1.U.U)

Hlafdunilevasluswnsu SketchUp e Ruby Console fifilidmiunissuniw Ruby
Thaumudfisdens wu aadunss adananay &l extrude dalwais
dimension &sluansauen) &liudniiina warteumdsls SketchUp viludsd
TWsunsuladldfimmuannsannlusinsusedi Tufonisifia mnuansnsavediusunsy
SketchUp lnen1silguarsulun1smiuaunsvineueedlusinsy “SketchUp” meniw
“Ruby” fiuwanaawiede b m3e rbs 59U “SketchUp API” titevinsenuay

TUsuATN“SketchUp” (57571 3T896193019, 2555)

W

AN 29 HANLUTEN T notepad++ @MUY Ruby Script

Aldnursetniaulusunsuaiunsaildeuansudmensasilonsaganiuas dmsu
PTun1slsuaasus 1wu Notepad++ (AWH 29) d1msUN13nTI9d0UTRANAIAVBIEATUS

wialdlunsmunlusunsuasululusunsy “SketchUp” 38n5339@0UANYNABIYDN
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TUsinIunIULAIeeile “Ruby Console” Tulusunsu “SketchUp” Liloa1n “debugger” du

'
[

Aldlunsmmaseuenaliiinsiamdsiiausheninaoufiunes Ruby
a8 “Ruby SketchUp API” ﬁagiuiﬂil,miu “SketchUp Ruby Console” Ju

wsasllalulusunsy “SketchUp” agluwiy Window > Ruby Console lddmiudoudds

6

wazileidunes “Ruby Script API” Tag “Ruby Console” avsasfunisiousdmioansusd

avuTsiin Tunsaifiarsudieududouniedsuiumarsussin msldisnsadsansusli

ogflusuuuuresing andulaenldelnddina1iain “Ruby Console” faards “load”
1. dlodalusunsy SketchUp uda Tlufi Window -> Ruby Console anun1wii 30

LATANT 31

S Untitled - Sketchp Pro 2016
@mom«a Oraw Tooks Window Edensions Hep

Q4% g onem™ PSSO E? B RBEBRD @

/G @ e B G PH OB G 2P

Maodk| nfo
Preferences

"4
@
|
a 3D Warehouse
i |
o
A
=

Dmenson Warehcuse

W

Component Options
Component Attnbutes

¢

AWl 30 ‘?jy’umaumil,ﬂﬂ Ruby Console Tulusunsu SketchUp

NG/ T 0 RSO LB b ) e Gri Q) e mm
% e -

Tossd "2 \myie'omme pigs . et
E

[Tt =0 mphan e _p i

AN 31 anwalgntng Ruby Console



32

2. WUNI1 LOAD waenuseiagdmAulnalusunsuiasy auding1s nne 32

U
¥ Entity infa

B | Fuby Console =

load "C:\\myproject=s)\wanida’\Drain Fipe3.rbh®
true -

load "Ci\imyprojectsihwanida\\Drain_ Pipe3.rb®
Erue

edges_fillet

Error: #<NoMethodErrcr: undefined method "line' for
nil:NilClasss

C: /myprojects/wanida/Drain_Fipe3.rb:208:in
‘edges_intersect'

CriayprojectsSwanidasDrain Pipel.rhz233:4n
‘edges fillet' B

<main»:in “«<main>»’

Sketchlp:l:in “eval®

=T

load "C:\\myis\\count pipe.:bﬂ

AN 32 AnniE1e Ruby Console

2.8.3 msAnwIRgAAUINE csv
csv §91197N comima separated value Wulwddomniilidmiuiiudoyaly
sUuuums Tasesmneqania vioasuai () lumsudausaznedusl lneUnfistannsa
Juinlvdann Microsoft Excel oonundulng csv I8lnense (lofizadalus, 2561)
dmuldauinly singzldlusinsy Microsoft Excel Tunsida tieliuansualy
sULUUM1 (1l 33) uazvinlviguazeuoonlsiine LAZAYAININNTY WENTNTLS s
annsaldlusunsudue Dalwd csv 1§8ne 1wWu Notepad (il 34) s?hmsémsﬁaagama

[

g1uen lneanizlianddeyadiuinuing lnegaaures csv g fie seeiunisldanudiu

Y

Wawnsugudeyasie Inddumnaan wagsessunisaliddmelusunsy text editor
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Clipboard Font Alignment
H -
Al - fe | size_pipe
A B C D
1 |size_pipe |length mh_size  number_mh
2 0.4 1618.31 0.8 324
3 0.6 245.92 1 25
4 0.8 156.22 1.3 16
5 1 26.32 1.5 3
b
7

AW 33 A csv Mtlalaelolusensy Microsoft Excel

| pipe_size_all1.csv - Notepad - [m] X

File Edit Format View Help

size_pipe,length,mh_size,number_mh
0.4,1618.31,0.8,324
0.6,245.92000000000002,1.0,25
0.8,156.22,1.3,16

1,26.32,1.5,3

Ln 1. Col 1 100%  Windows (CRLF) UTF-8

i 34 W8 csv Malaeldlsunsy Notepad

2.9 mMsiuudauaNLazFuA el s INIYas

MnmsAnyuaznumuteyafiisitos Jnhnsdunsaiifieeniuussuuszsuist
Tasamsthudeass welimmuisdymvesmahauluteydu wegaumanisdonis
WannlUsunsuasuiiel9vaslunisesnuuussuussueilassnstudnass Tneduniwal
yiudl 1 dwmisimihnussuulassmstudngss uasdunmaiviiud 2 dumiaddams
Tassms/AmnsnumeAmnsiasedis/AmnssrunetiwagdmnsUszanasian Tnonis
Funwalgldiaudaneda enfuniseenuuussuussuieih wasfunsdunvaliase

meliinnstaneuiin WewfsleyafidiAgdmsun1soanuuusEuUTEUIgUIlATINTg
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PnduhveyalUinsendymiiaveuassalunisesnwuussuussuie wieinlbuly

Usznaulunmswaunluswnsuwasy

(9

IINNTADUNUEBONUUUTZUUTTUIEUN U516l

1. Jgymvesmsvinulutagdu

(% (%
(9 [

JUADUNNTINVBLUUIT I TEUUTEUI8UNLATINISUI LN TTHTUN DUNAN 8 TURDY T9LY

[y

srezmaeuttanlumsinuuuhausastuney uasnnduneudauduiusiu lidae
Hutumeumsmauaviessuiethaniui nmsvaunteinanauave winditunelealy
nMseenuuULRnteRana1aTy azsiilinsTuaums U TuseluAndeianannayly
e demansznusenIsUszana mfionaiatefanaln Janeliinaudemeneiiives

1AsaNg

UYBNINNTUNDUNITINYIRUUT NS EZNIAABUT NN wazlan1a@NanindaRaNae
TunsIAvRuUTesEUUsTUIBEIASIN SUINENETT Lagnswasuulalayavesy

a0 NTIUTIAINANTENUABDNSLSUAUNITIAVILUUI NS U8 IMUDNASY A N1sUSU

(%
Y

Halpsen1s NI IwueInIsyTulUaeudeyaremsaniUne nssudinnudunnyinlidsa

| [y ~ o 1

NTENUADTLELIAUNITIAVU U IIMLNTING LD U dIwUU AN U g UsE U I51AN

2. ANUAIAWIIFONITNAIUN LU THNTULETY

[y

WAL N1WIFBINTS RN SNRLN LUSBNSUNEIL TNV UNANBLAZ UBWNAMSULASING

Y

U8 WS RUTIANNS009AUSINAVIaLa Y UBNNLAAZIUALAE OR LU A LA
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unii 3
wuAR UM SN TUSHASULAZN 509N WUUTUSHNTULETY
Tuuniaznaniis Mmynamninuazveuwalunst A A LEINsavelUsLATY
i Puludstumeumawdsndoyauarnoazdemaduaunausiaraudmiunsiaun
TUSUNTULESH WU NsAwMmvIaYie mamusinaviswasuenusazvun Wudu sauly

= a v a
951982198A8ILUSLATNANAITHALN TUSILASHLESY

3.1 WUAAA IUNSARAIUIUSWASY

wnAalunsaulusensuasuRatuandymnlavinisfineluuni 2 9113

1%
Ly v o ' Y

fun19alINIRUUTINTEUUTE UL LN URNN SEUIUN TeRNRUUTIR BT un B UL Y

[

anetuneu FennneanIUngnssuiinisuiudaguieneinu eEInviiuusesEuY
SEU18UN FHBIIAVINLUUTINAINY LA UL AILAAL FILAASTUADUL ANUFUNUSIY 110N
LARUDRANANA LU UM DULAT UMD UG 9897 TAN1STAYINLUUII9TEUUTE U8 UNLATINSUIU

JnassiievaRanatnle InedeRnnainitinduaivdmasrasulszanalunisnaasng

mﬂLLmﬁmé’fqﬂa'n%"Qﬁﬂmajﬂwﬂ’muﬂUsLmimLa'%mLﬁaﬂhaamwmaﬂumﬁmﬁw
WUU wazkiialin1sussnaUBinaviasazdenusazvunaiialndifestuAineadneass
maiavldidendnmlusunsa SketchUp  titthansmunTlusunsalumsudladgminaiy
Jlosnlusunsy SketchUp LﬁuIUiLmimﬁdwEJGiamﬂ%quLazﬁsmwhiqa Jedufiteusdng
wnsaneiuenus s dnenssuuasdudmnsse Wawnsu SketchUp {ulusunsy
fisos¥unsideu script §en1w Ruby wasll SketchUp API figaelitiniannTusunsy

anunsadisulusunsuasulu SketchUp lumsafiunnusesnisvesieanwuule
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3.2 YBULUA TUNITHAIUIAMUAIN 5aVDI LU SUNTULEIY

a o

YDUIANTHAILIUSNSULES UL B8 TUN150aNLUUTE UL TASINISTIUINESS TAIT

3.2.1

3.2.2

3.2.3

3.24

@11150@579 surface ¥a9UsALUaIULA
annsaauIviessuetweslassnstusnassia
annsafaYUaveLazUSINAvieusar e dl s uUsIna s unely
1ASINSTUIAATTLA
anunsafwaUSinaUeinusar e AlduUsInadunelulasins

UUINATI IAFDAAAINUTUIAYIDSE U LA

[

1989URDUNTHAILN U SWASULES AL 85U LARRE flow chart MUA WA 35 sail
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v 9

wivnUayadAeURINIUsIa Tulwa DWG dwsududlusunsy SketchUp

Y

A

import Hautaailnd DWG 1glusunsu SketchUp

A15@5179 surface VBINUNALUAITIU

'

A158579 surface VBINUNDUU

A

4

as1akuviaszueinnglulasinig

A

N9LAUMAD edge VBIIBTEUNBUNTINILAY

A

ASAUUARANIINIS I

Ya9nnegluneszungt

15374 connector NUTLIUAAAYDMIBTEUIEN

'

ANSATUIUMIVUIAVIDTE UYL

v

nsuanidayavesviolulusunsu SketchUp

A

N1500AUSUIUVDIVI DAL UDNNLARLIUIA

¢
L »

ANA 35 TUMDUNITNAILILU THNTULEATY

$i799 3.3.2.1

%799 3.3.2.2

9298 3.3.2.3

9298 3.3.2.4

%298 3.3.2.5

%799 3.3.2.6

%799 3.3.3

799 3.3.4

%799 3.3.5
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3.3 manssadeyauazMeasideavadlusunsuudazdrudimiunmsiaunlusunsaasy
v a ¥ IS a ¥ ! v ! [~
nMsiawlUsunsuEsadeaiinsnssuteyaiounsldnulusunsuwieenitu 2

[

d7u lnelis1easidennail

3.3.1 manssudeyauanlusunsy SketchUp

3.3.1.1 nswsenlid DWG vesdalassnsthudnassiléandeaninenssy dmsuilng
Al anululusunsy SketchUp Taglndfiaztidlusunsu SketchUp WADIINNITVYA
TWivdeus edge vamvauwmauULazvoUwAtULUasuwhduielU9elulusunsu

@3y (Nl 36)

A7 36 nsTmas el DWG LWe import 1TUSILASH SketchUp

3.3.1.2 nmswReuteyailtlunismauiaviedmsulasinistnuinass
nswissudeyadniunmsmunavieSuihdudmiulasimsiiuinassdesiveya
d‘ v a o U ¥ I g
NNe5199 5 wldlunsitannlusunsu TnensiSesddudeyaannvwiavie auaiadu

(slope) wagruaiuANsosu (Jun1smuinaniite 2.6) munnia 37
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P
& 0
LTI AT

2 I 0 - 2600 3 .

Yieuumw @ 1.20 1. 1000

vavu & 1.50 1. 1000

1 2 3

am_drain_pipe = [[ L[0.6, .

LIo.5,

r

2 600 — 7.00 |
7,000 - 16,00
16,000 0.0

30,000 — 48 000

« 0L, OO0 — S0,
LI.5, . 1

1L, v LI, '

AT 37 Foyan1smUINYeTEUIEE NV AN SULHY

3.3.1.3 munsenteyanldlunismvuiaveind wiulasinsiiudnass

nswissndeyad iU IMvIAUeRnd S uriBuHukaz Y UIAveLlATINTUIY

Joass azldtoyannansned 8 (Uuwuwaveindmsueusazawaildnuneluuiem)

Talun1saendsunuusnnUaIvianAaZIUIN

PINT 8 VAUBNNATEMITUMBIEUNBUIV WAL

. VRYaRn (I1AVBUUBNNIYBULEN)
YUIAND 4

N394 (1) 81 (31.) ga ()

NOVUIN @ 0.40 4. 0.80 0.80 0.90
M2UUIN @ 0.60 . 1.00 1.00 1.10
9UUIA @ 0.80 U, 1.30 1.30 1.45
V9UUIn @ 1.00 w. 1.50 1.50 1.70
VPUUIA @ 1.20 u. 1.80 1.80 2.00
NOVUIN @ 1.50 4. 2.20 2.20 2.40

3.3.1.4 mMamsey Component @usuUlElutunDUNITANRIVUINYD

1. @519 Component 8 “connector” (nw# 38) d@wsuldlutunaunisauian

PUIAYIDTZUIBUT N3850 connector THANE Make Component @3 connector HauaLdu

HuAUgNans 3 lnskazdanugs 2 1wWns
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V| 3Am. I
r'\ """"" '}\
1 1
i i
ol i
2mi
1
DA =

A7 38 Component &8 “connector”

2. @313 Component aneste “flow _dir” (0wt 39) dwsuldlutumeunis
Mvuananen1sinavesnsluieseutetn myasreignesldmds Make

Component

gl 39 Component % “flow_dir”

3.3.2  msanssudeyalulusunsy SketchUp

nswissudeyalulsunsy SketchUp & 6 Tumaudall

1. msa%s surface vosiuiindasdiu

2. msed surface F8sRUROUY

3. msadunvieszuisinnanelulasinig

4. msiBeuse edee vowlasvUIB N EILTY

5. nstvuafiamenisivavesinnneluiessuieti

6. NIFINALAUIVBY connector U%nma;mﬁmawiaﬁxmaﬁw

[

1n851898LL8nTI4 6 TURBU LAY

3.3.2.1 1158579 surface VBINUNLUAIUIY
JUABUNITINUVDIUTLNTUNTESNE surface VBINUNLUAIUNU (AW 40) wWisly
Tun15AUUMNUALUAITIN (WUNFWE2891W MUNIWA 41) BUAUIUSHNTUILINNNTEU

edge voudUsOUNUTLUAIUUNLS import 1131 T DWG antulusunsuagyinnisasia
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surface UShauLUasiuisuauazydu group Tne surface aosiuuUastinuisvun

%aﬁﬂu layer (tag) #o subdiv

91U edge NRIVTIAT import 11270

Ind AutoCAD

@519 surface VDINUNLUAIUIUNILA

Tu layer (tag) %o subdiv

A 4

33U (group) surface

VDINUNWUBITIUNINUA

[~

AN 40 VUReUNITASN surface vpsUALUaIUNUY

(L)
L L
p,'l”" - Auappge=

L gy

AW 41 115859 surface Vo unLUaIUU
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1

3.3.2.2 @519 surface V9INUNOUU
@519 surface Y2aNUNOUY FEWW8UTY) MUAINT 42 Wit b as19wLIiasEUne

11 Tudupeuilfldnulusunsuseadauwuiduseuglvosauumes taanuinaiduauud

pPfeaNsaiuI NN NsWeulsunsulmihauduilaednlul@veilaen

Il 7] -
[] ’. |
il By

iy
Iy
i Sy

AN 42 MSASI surface UBINUTAUY

3.3.2.3 asaunvieszuieinnielulasanis

I
Y

JURBUNITINUTBLUTHNSUIUNITES I LIS TUN8WIAelulASING (AN 43)

Susud iU sunsufeufieny surface vosiunauy Inglusunsuazyinnisiden edge ¥4
NUNOUUTIMNA $8A1EY select edge of road anUUlEAIES offset @513uwvio (edge) UL
X 4 A - Y | 1%

Nunauuly layer (tag) ¥ drain_cl2 TRBLEUYIRNTLYEWINITINLEUVOUO U 1.20 LUAT

lﬂl 1 o i |tﬂl = 1 = 1 U Q’.’I
\Wesnnueinilvgifigniianin 2.20 wns (svea1NUauUewauUs) AuszyEaInge

= R A ~ | a ::4' v
AinavesUannisreulonae 1.10 WAT LaziNeIzegi1saInvouauudn 0.10 was ald

masandulupuning 44
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BONNUNYDInUY

A 4

180N edge YINUATDINUTDUY

A 4

Ta@Ad9 offset @3571911D

()

ANA 43 TUNDUNITAS I UINB T U8

MNA 44 MFASLUIVIBTLUIYUIYD9LATINNG

3.3.2.4 NMSLABUAD edge UDIWIDTEUNBUNTIAIBAU

Jupaunsinuesiusunsulunsiiiouss edge vasviaszu1siUImEAU (NINT

'
o o

45) Ingldyadda fillet MinuTy Susugldlusunsuazienden edge vouduria 2 (duil

9

Aoansiauna LUSLNTULMINARTUYEY edge M3 2 LU tngld SketchUp Ruby API @8

“Geom.intersect” wargefwLY point U84 edge N3 2 LU Yosauaglndiugn
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[

intersect 117199 intersect (Nl 46) wafildarnnsldmadsil Wulumunini 47 (Fees

'
| I

UINUNELAY) Mstousavadduria 2 duasliaunsodeuduriendyuesmmeiuld

[ Susy ]
v

2 Y Yy v A !
Laan edge VDIAUND 2 LAUNADINTLVDUHD

A

WAANTUYDY edge 119 2 LU

'

e point ¥ee edge Moglnaruan

intersect ‘mﬁﬁ;ﬂ intersect

v )

AN 45 TURDUNISITOUAS edee VBIVIBTEUIYUNINNIBAU

0 intersect N intersect

move

T===0
1

1

1

1

3 move

N A ! Y Yy v v )
AINN 46 AMTLADUAND edge VDUFAUND 2 L AU INIYNU
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ABUNNSLYDUABLUIYID wSIMsideusouLve

NG 47 ANADULALNEINITVOUADWUINDIZUNYUIVDILATING

3325 mstnuafimmanislnavesninisluiesyuien
FuneumainuresiUsunsudfiemuniiemenisivavesiiluduvie wanduniwi
48) lnefimnamislvavesihludusienniduagsadaluganssuietiansisuy (amil 49 qa
fhsdun) TnemsiaulusunsaluyeAdsde add flow arrow leEusulsunsuazyinnig
w190 start wag end 184 edge TiUmduvionNidy ieldanasuansiiava Taewagnesay
LUy end vas edge wavagitgnnanatsveadurianndu (fagnesdu component fiads
1) ndsntugldnugemnadeuiammssiluduieigniomiel dwieduled
firmeslruilalaemsnduiirmeuesiagnas Ingfds flow reverse (Ml 50 U3t

=
WALA)
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W90 start uaz end 93 edge MJuduvio

A 4

ldgnaslaedluiisu end ves edge vadLduve

AldlUsunsuRsIvEOU Ligndas

1g@nda reverse L@V

PANI9NNT BV I ULE UYID

2 £2
; =
ST L
aiizlens t\\\“‘\“
TR
AT
T L 2

—
—_—
=
—
—]
|~

d' A o [ 1 v
QNN 49 "Q@V]ﬂ’]ﬂﬂﬂLﬂUU@Wﬂﬁ']ﬁ'ﬁiU%
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Ei

TR S
=gIRIEiR B

Seomnany g\l
RN

ANA 50 NIsERsiAnIeNsiravaatnluvie

3.3.2.6 N30 connector MU3MAAAFAEIE T LY
Fupountsviinureslusinitn1sg connector fivdnagadavaioszuneth
(wanslun il 51) Tagnswannlusins luyards add connector Buanmsmaaiiiy
#u end w83 edge dwiasru1e (39 A) uagana connector Tnelvifusmisgafanansil

a v a a a - a
NINUUUYBI connector NIYR-A (2NN 52 UILIUNISELAY)
[ BV ]

wgamdusu end w99 edge Muvioszuisii

v

719 connector 19U end 284 edge

A\ 4

L~

AN 51 TuRaunn5uYelUTLNTINITIN connector MUTLINAARAYBIYIBTEUILIN




start - ‘wuavigszuiedd o end -

edge L 30A

AN 52 N5 connector MU end 183 edge

3.3.3  NSATUIMWIYUINTIaSEUNYLN

ANSAUI NV AYIDTE U UV BILASINISTININETS 3 7 TUNDUAIT

[V

1. M3AsTe edge VOIVDILUNEUA

2. N1SPTBYBS connector

[y

3. ATV connector NIagAnNU edge VBMIBILUIBUNNIEDIAY

U
4. MISINUNYBILYAIUNUNYIDTZUBUN 1 bau tNu
5. N1SUAN factor MuuaLe kAN unSULHUlaanndasnuNLNlATINTg
6. MISEINUNSULIN ULBL VLAY D

[

1985188z LgAN 6 JUADY LRI

3.3.3.1 N1569%0 edge UDIWIDTLUNYUN
TUABUNNTTINUVBILUTUATUAITAITE edge VBWIDTEUIEU (RanslunIng 53)
Susulusunsuazas1svoues edge uray edge Muteaniy lnefuualideionys 2 i

| « 9 1% v v Y a a Y o A e .
LS “dr” PUAIEFEITNEILALAILAYNLANINANT random hazdanudeiilu attribute



I Lava v A | ¥y
284 edge M¥® “drain_id waqmﬂuﬂmﬂmayja%a edge VBWIBTTUIWUTIMNATUY text

Tdde drain_id.txt (Wil 54)

#579%0 edge vowiosrUNeh M IuTeIRNy

y

JouAvtelu attribute ve9 edge %0 “drain_id”

A4

\Auteyade edge Tulwdde drain_id.txt

\4

[~

¥
v A

AN 53 JURDUNITAIYE edee VBIVIBIEUIYUN

dnweshwFo

dr 166N TEX

7| draPXY ok

drwaWmnbDs

drisCiMOAxS

drySXKe2Kn

Al 54 doyalulwdde drain_ idtxt



2.3.3.2 N1999Y8UD9 connector

v
1Y

TUABUNITTNINUVDILUTLNTUATAITOVDS connector (LLﬂfﬂ\ﬂuﬂWWﬁ 55) \SuAY

50

TUSWASUALTUIIUILVDY connector FIAINAINT 56 A2LTUINTU connector L@anuwau 42

1y ANUUUSENTUALAITD connector 1SeamunuNgaUWINIILIunTUls wasdaiu

1u attribute ¥849 connector #%o “drain_id”

YUINUIY connector

A 4

(%
Y

$9%0 connector WAALSULSEIRIUNUELAVWINIWIUATULS

) 4

JauAvdislu attribute ¥89 connector 71%® “drain_id”

N

AW 55 JUNDUNISAIYBVBY connector

# ' Ruty Corsole

t<Sketchup:
$<sketchups
f<sketchup:
#<sketchup:

iCompanentInstance : 0x000187fa7£2470>
;ComponentInstance: 0x000187fa7£2420>
iConponsntInstance: 0x000167£a7£2cd0>
iCeaponentInstance: 0x000187fa7£2cB0>
:Conp Inst 02000187 £a7£2be0>

#<sketchup:
#<sketchup:
#<Sketchup:

iComponentInstance; 0x000167£a7£2b50>
sComponentInstance; Sx000187£a7£2b40>
iComponentInstance: 0x000167£a7f2ac8>
L Instance:0x000167£a7£2908>

¥<Sk=tchup:
V<Sketchup:
#<Sketchup:
| | #<Sketchup:

:ComponentInstance: (x000167£a7£20e0>
iComponentInstance:0x000167£a7£2896>
:ComponentInstance: 0x000167£a7£2820>
:ComponentInstance: 0x000187£a7£27d0>
:ComponentInstance: 0x000187£a7£26a0>
:Comp Instance;:0x000187£a7£2640>

| STIRN o
7 HiHE
Gl )
W20 tsian

AN 56 NSUUIIUIU connector kagdivvad connector

'
=

v

il
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[y

3.3.3.3 N3P0 connector NvgAniu edge VeviBsYUIEUMNIABIAY

TUABUNITNUVDILUITLNTUAITI connector NIBEAANU edge VDWIDIZUIBUNS

Y

doiu (Wandlunmdl 57) Busulusunsuaenge start ¥e9 edge wagldrds raytest vas

SketchUp APl TagBsannga start llunwuny -2 (awdt 58) Tnedisunataziae

I 1

v v 9 Y] o a a P & P
connector 719l waglvim¥eves connector Meg#gnd start Inedeyatiazegly

Y 9

v v '
o w A

attribute ¥4 connector MYe “drain_id” wagynTuRIUTGIAUNYA end VBIDILUIBUN

9

dusieniu lnega start Mvualmnduiiy in waggn end muualmdusiu out vesvie

szu1et (nmd 59) Tiduseutinuasunndurie nasniuliiutayadouss connector

v

PO in BAY out VBIVIBTLUIYUNNIMUALY text 1WATa connectorl txt (ANA 60) @ud

AuAiiveyadsll edge v@iDTEUWNTD drytsNMyCH & connector AU in To “3”
s » Ao
Wagd connector AU out ¥® “8
v o I | y v = [
wanINULANTLIAAR “show _pipe name” ol ldlusunsuauisaidenladn

A TAlUSUNTULANITDYMNAVOY edge VOIDITZUNUMAE connector Wigaliuansie Tny

14
U &

nsidenmditio “show. pipe name” aauluuily Fenadnsnaslamdtiilulumuninig 61

[ SUAY ]

\4

M3 start kag end VBs edge VaIBTTUIYLN

\ 4

1 raytest 9109 start waz end Tluwwiwny -2

\4

W38Y89 connector NAANASTITANE raytest

A 4

\iudayadauad connector iGN in WAz out YBIBTZ UL

Tulndde connectort txt

A
AT 57 TURDUNITNTBVDS connector NIDURNNU edge UBIVIDTTUIBUIVINADIATY

Y




BUIYIBTEUNBUN

LY

A7 58 nslaAds raytest Wiew connector NatRnnU edge VoIDTEUIYUN

Y

31 > drDe1MWClr 27
out in

A7 59 connector ARIU in kag out Ued edge VipTEUNEUN

!mﬂdurlm-mmﬂ - O S
File Edt Format View Helg
in| 10cust] 1jdreJjgPFDn|

inj-jout| 10jdrébLr k)
inFoutpd drZuEeez)|

in-outl5ldp9ZeczX|
inMjoutZidrRicL OC G| in|3|out|8|drytsNMy CH|

A1 1otk racshwEan|
in|=jout] 11 |dr 1 GEdN TEX]
inj-jout|T jdrdPEY ciMib|
in| Gt} 3dmeap® mnbDs|
inf-kaut| 3 pdris QMDA 0]
in[ 30 out| T dry e E2Kn|

[rizcuanstanch

A7 60 %’aga’tulﬂé%'a connectorl.txt

52
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text WEMIYD connector

text WaAIYD edge VBIVIBTTUNYUN

Al 61 N394 text Toyate edge Wag connector lulusunsy SketchUp

3.3.3.4 mMymiuiivesdastiiviessugdh 1 Euru
Sumoumsrhauzeddsuisumantiuiivesudasiuiiviessuie 1 s wans
Tun il 62) Fusulusinsuazlddnda raytest iiomiuiianiuileglndtuduriossue
1h TngagBadunnasss 1 wesnuwrie Tnegniidsasaggaiulyansedusioszu ety
wnpaluszer 2 was wazilszozsidulindenniunyiessuien 3 was uasds ray 1%

AnasusnuaIienuiiunUasy arfiwdasthueglnauinadiu (nni 63) nasainle

[ ]
A a

surface vosuTinlasiurimuaudlrsmemziuinUachuilisiiy wasvhnssuid
yesuasthuiimun mn edee dullaldruiiuiivlaciiu edee Tuazsawituiiidu 0 asa.
waziloriusauituiii edge SRS %’auﬂaﬁuﬁ%imaﬂu attribute % area_flow U4
edge vowiszUIBthndy wasfivly text WS 3o “drain_areal.txt” Tglulvdas

Usznauluimgtayatio edge warituii edge I (A7 64)



TUSUNTUDTU edge unazlay

A 4

raytest TUgsNuLUastnuilduionu

y

FIUTIWNWUNN 1 edge WU

y

siusmdeyaiiun 1iulin attribute

‘ﬂl ! 96’
¥D area_flow U89 edge v1DITUGUN

A

ITINtoyanunves edge lu

text lud %o “drain_areal.txt”

[ ]

= b & A ¥ A 5 v
AINA 62 VUADUNITHINUNVDILUAIUIUNNOTEUIEUT 1 LEURNY
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File Edit Foomet Veew Hep
dreqlrzSh0alEd3 060651 0067354| &

drfSLAMGHF |1 60250251 B483 162
drBRTDSFIRGI9 3016562002723

draTWnSpER42. 120025684556 75|
ArZ IO TR A6 5263214920107 7

ik YZNEDE] 1252, TAD44 2610522
diPuS 1 pREE

drgond THZCi234 AGT 006407 06|
droimjJFoq (347 AEA4AI6IA21 204
drpnAg g 211507981 9E058498)

Jor2uExre )| 436, TE27 THRAEE19F I

Al 64 Foyalulwdde drain_areal.txt

55
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Y o

INNINN 64 USLIUNINELLAS ﬁ'lll']’if]ﬁ]%‘u’]EJG{]’E]J;IJE}LﬁEJ’Jfg]JUﬂ’l'ﬁ’i’JU'S'JiJWMV]SUGQ edge1 fatl

edge ¥ dr2ukxzvz) St 7 edge {1 436.7627789869193 »3.4. WAy NNl
65 azufiuiiuiifignidenaglulusunsy SketchUp aediitui
TUshnIu

G]'i\iﬂUNanLﬂﬁ]’mﬂ’]'ﬁW’N'lWUEN

EE

B sy

; * EntudNnfo [
&
L] 2 Facos
II 2 : = Layer: sub_div
| . : Aran: | #36.7428 ma
e
Ak ... Togghes: | L
- L]
S—— i
a
—— 1

AT 65 MsasavEURUilulUSWATY SketchUp

3335 n1591A1 factor WollERuTTUTNH uATURAIATINS

W91 NSAN IR LS U umeTUsknsuEsy 1uiide 3.3.3.6) azmunnanie
NUT 1}

4

=

wUaauU welun1553UN8Ne LS IR IS UUS U TN U NAURn UUAIE Aetuielile
YnsSud

PIHUTIUATUNIIATINTFAIFB99MAN factor tietnlUupanuNuwlaat Ui la i an
NNl UTNIUA 6,000 AF.8. NUNOUL 3,000 5.4, LATNUNLATINITIINYINAU 9,000
M5.4. A1 factor ALRAWINAU 1.5 I EANNNUNTATINTTINMNTAENUNBUAIT 1 UNINAUA

(9,000/6,000) Ineidlethen factor lgauiuiufintasufiaslsnammyiuiuilasinsg
e (6,000 x 1.5 = 9,000)

Sumpunuvelusunsalunisme factor Wislildfuiisutiuasuialasanis

(WEAAININT 66) TUBLSNVINNUNBUAITIUTIAUA WALHINUNAUY INUUINUNVDILATINTG
FIUVNUA kAazHIAN factor
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M9g19N1IMIAT factor ¥B4LATINTT MuTayanlannlusunsd (nwit 67) el

57

fufuUasuisn (A) = 19,671.989  m3.4.
Mufiouy (B) = 10,975.399 f9.4.
ﬁuﬁnmaﬂmami (@) = 19,671.989 + 10,975.399  @a5.4l.

= 30,647.388 9.,
Fati @ factor F = C/A
= 30,647.388/ 19671.989

= 1.558

MNUNLUAIUIUTIVUR (A)

A 4

INuauy (B)

A 4

PINUNTINVDIATINTNIVUA (A+B)

1111 factor (F= C/A)

l
L~ ]

ANA 66 TUNDUNITUIAN factor LB IALANUNS VLN UATUNILASINNG
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AW 67 Fayavuiaiuiulasinuiivuaiasunouy

3336 mamiuisuidusazmuwaie
Funeumainureddsunsunsmiuiiyuidutasmuave anduami 68)
Busudhonisihdoyaann attribute 4o area flow 984 edge viasruneth aniildudnns
Monte Carlo lunisyamuiisutruesdurionay dafudonalifl attribute 3o area total
99 edge vioszuemnidu (Ml 69 - nwil 72) Tnefesvinnismaaey connector
ymheuazUFuAiufi Ut in wag out 183 connector Wilenfiivintu snthutidoya
71 attribute T area_total wgafuen factor ldmniiadod 3.3.36 neliAudoyasuna
AN

| [ a Y. 1 a Y] % A e
N2 AINUYNIVDILFUND WUWMSUUWNU%@QLﬁUM@W@mﬂU factor LLa? Lagsava "L"ﬂublwa‘lf@

“pipes_area_size.txt” (AN 73)
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2IUTIYAT attribute 9 area flow V09 edge WOITUIBN

AN UNSULNAY in WA out Y89 connector

s

udayaiiunsuihves edge vioszuigih sl

Y

A

Tu attribute T8 area_total

'

ATIVFDUNUNAIY in AU out

YD connector

fAatayadnn attribute ¥ area_total AuUAT factor 7

AulAlu text Tnd o “pipes_area_size.txt”

]

ANT 68 TUNDUNIFINTUYDILUTLNTUNTINNUASUUHULAL N IUIAYD

A15391899 Monte Carlo Wuwmaliansadiaeansnaianisanadnsndululsves

o’t:ll 1 1 a w::daglj a € v I o
winnsalnliuduey Wsinsumeuiumesliisilumsinsgideya Wuluuiiasinin
wzdunaunsasuesdusznovresauliudueunsonisgulunmsaanisalld wazidield
wUUIaaImNtazidulunisIanma Fednuiuasilunisinasmazlauinninsiuiu
11128 connector NTULR NNTUILIATITNAANS IaeTHAT 9 adlann9@d AL UN1SANUIN
A0S LU ARAY ALTERUUNINTEIY wasAILUS LINBWTNAaNS (AWS Batch,

1.4.4.)
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1%
o o

91NNGN1391889 Monte Carlo fanangsuazihulglunssIusINiunu

[

WALLEBNVUINYI® @UNsaaSutenannIsYinule eadl

B:10m? E:200 m?

A: 100 m?

MH2 MH1 éout

. 2 F: 100 m?
D:50 m MH3

C:200 m?
AN 69 FIDYILAAITANIINITIIUITIUNUTALLYT connector

Qll < Y 1 a X 4 v

NN 69 L TUNINFAIBE WUANITIANIINITIIUTINA WAL connector TnBnIs

91999 Monte Carlo SuAUUTUNTNALVININTFUTIUTINNUNIINUBNANNAY JUATUNN
v X A . T ‘:4' v =

connector {7 in WAz out ¥a3 connector LifimsiUasuwatndalusunsuiaenen
97U WEINTUIHNSUNUIIMNUA in wag out Y89 connector iglaliwinAulusunsuae
SUYINTENNASS

MNF88193 connector 31U 3 vy teedsdaidu MH1, MH2 wag MH3 sty

(%
(%

158 connector MUWINALABIVINAUNTONINATT 3 ATA G13T]

- 3du connector el 1 91n3UN 70 aziiudilusunsudueunuii MHL lnei

1% '
A a YV

MH1 agfiiuiidunaniiui E wag F daugnasaugigves MH1 A1ud wiiiu 0 1ie93n

1% '
a1

aneAsiutdeves MH1 §elifinmsAunniiuil sauiiud in 1 300 A4, wagiuiivie out o

7 300 M4,



A: 100 m?

D: 50 m?

B:10m?

MH2

MH3

C:200 m?

in 0 m?

E:200 m?

MH1

F: 100 m?

out 300 m?
out
in 300 m?

AN 70 N3d) connector vidgh 1

989A1391889 Monte Carlo weslUsinTy
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- M3du connector el 2 91n3UN 71 auiudilusunsudueunuiin MH2 lnei

v

MH2 9¢dWumdnanniiui A uay B diugnaseuansves MH2 daniiui wiiu 0 1iesain

ANATAIUANVDY MH2 §aliiin1sAuINEn s in Wy 110 9590, wag

& A 1o
WUV out BYN

Y

110 a5.. Foibaien in 91 MH1 dawindu 110 as.a. fie FaesluauagAiunsduasan 1

NUASIN 2 NUNTIWITY 410 ..



A: 100 m?

B:10m?

MH2

C:200 m?

out 110 m?

in 110 m?

E:200 m?

MHA1

F: 100 m?

out 410 m?
out

in 410 m?

WA 71 A58 connector e 2

YOINIITI808 Monte Carlo ¥@3lUshAsy
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- 13dY connector WhERl 3 INAMT 72 HWINUSLNSUGUIUNUAN MH3 1neT

1% '

MH3 agdifun

[N1NAUA C wag D S2uAud in 10U 250 n5.40. wasiud out el 250 015

u. Favilsien in 9 MH2 Wagwdu 360 A3, Taagliwiiua in vesnsduniiei 2 Al

Wiee 110 #5.4. Wsunsudsianinnisgudnasagailva in wag out ¥99 MH2 Tunsdunss

1 3 WU 360 A9.4. WAZA in kay out ¥aa MH1 Tun15du connector Mied 3 Wiy

660 M5.4.
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B:10 m? E:200 m?
A: 100 m? MH2 out 360 m? MHA1 out 660 m?
% é out
in 360 m? in 660 m*

in 250 m?2 out 250 m?

F: 100 m?

D: 50 m? MH3

C:200 m?

AN 727158 connector nihagin 3

YBIN1591889 Monte Carlo volUsunsy

Mndunounsduirwiuunisdusosdtu 1 toop Welusunsuduauasuuda §1d
vawnlavewnuisdan in was out laliviviulusunsuasidumsdalal sunsedtarituiis
234 in Uay out YBMNUENNATIIULEY TUskasufssngavinuLazuanimadusave
i connector dumusiliifleuiumed 6 luundl 2 fheghau sauduil 2,578

75.3. AzLaanlaviovunn 0.40 4.

Fipa_srwa_tinede - Fionepud
o eew Hep

0.4.75.73,1608 38 drZrSinmd

0.4, 75.07,17 749 24 depW g RglF
0.4, TE72, 1 64 82 dev DT pOki g
0.4 TETE, 1THG A2 il BDw AT
049790040 LFeG0Y
16,13, 23,4807 35 drll BwiE T
L0 0.0087 35 cnaioctary b 0.6,20.16,4697 .35, drwibdMF Oy
06,524,358 7 562 drink fado:

Al 73 ﬁﬁayja%m edge Tu text lvla o “pipes_area_size.txt
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INANT 73 USUNeELA anusneSuieteyainednu edge Ia el edge %o

1

drwfbdMFOy Huviewuna 0.60 1AS §AMUE13 20.16 AT WariuASUawwiniu

4,697.35 a3.4.

3.3.4 msuansdayavawialulusunsu SketchUp

b4
Y

TJunauMsvinuredlusunsunsianoyavesialulusunsy SketchUp (wansly

I
0

A9 74) FusulusunIue1uteayan text LW Yo “pipes area_sizetxt” NUUAoYA

¥

N text Induuandeya Anvie mNueIveRduie Nunfilduviasessu uastevie Yuly

'
v 1

LUsunsu SketchUp uazn1nmsianideyaruinvie Auevedduvie iuiiiduviasosiu

[ Sudiu J
!

91UATBYAN text LA Yo “pipes_area_size.txt”

LATTOYVI® MNUNNTA 75

A 4

wanstayaveviolulusunsu SketchUp

)

N 74 - Fumeumsuanitayavislulusinsy SketchUp

1%
o o

AWM 75 uanadeyarunavie ANLeIveNdWie ISl wWulidwissesiulaziere
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3.3.5 M5a0aUSUNIURNYiaLasUBNNUAAZIUIA
dlomauaveldudavihunnenu3una fetuneunisinmnuedusunsulunisaen

USunameusazuunn wanslunnd 76) Sudulusunsuazeruuuaviowaziiusiuiuousas

3119 TnetunaunsyeuesdusunsuarasaU3unumuevewloudazauniig1vamun

MNAUAT PMNUUILLNAINULNIVIDLAALVUIANIANLIUMIUSUIUUDNN AUAITINA 9 FImn519T

1%
[

avihduldiulasanstudeassiifindinde 5.7 wes uagthdeyasonundulnd csv 3o

“pipe_size_all.csv” (Wil 77)

P = a @ '
159N 9 5zazm°lﬁiﬁumiaamﬂimmuawmmamum

YUAYD syaiildmuan (a1.)
VDUUIR O 0.40 4. 5.0
M2UUIN @ 0.60 u. 10.0
N93UIn @ 0.80 U. 10.0
NUUIN @ 1.00 w. 10.0
NBUUA @ 1.20 w. 10.0
N9VUIR @ 1,50 U, 10.0

dnsusseziivhalisunmuninueindudsoandu 2 @ dwdl 1 szes
50 w3 Wesnmihndwesthuiihunesnuuuedi 5.7 wns (iesandesiivein
dmsutnunnnas) dlden 5.0 wes thumndsinalennd miuriovuna ©0.40 w3
(Hosrnuinaiuiisuihduslusesdesvemeszuisthlulassmemthutiudeassliifu
2,600 A5.41) @wfi 2 srgzmungvuie luwite 243 desdivsinvieiussesliiiuy 12.0

WA AT 10.0 AT WuIYSUIUBRNE S UTIBTUNIA ©0.60 wwins Fuld
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81U edge Wiavidunilvoyavunvie

A 4

ANUIUSUIUAINNEIVIDLAAZVUIR

|

PITIUIUUDNNVDINDLHATUYUIA

(AUYIVID/TLYLUNIVBIUDNN)

A 4

Lﬁuﬁffa:yjaﬁlu text Lid¥e “pipe_size.txt

\ 4

[~

AN 76 TUNDUNITODAUSUNUVDIVIDWALUDNNLARLIUA

- ¥ | dada H =
“ veme s e Al - fx | size_pipe
T * This PC * SYSTEM (T} * myis
_ A B C D
# Quick access ) 1 |size_pipe llength mh_size number_mh
B Deskiop Data 2 0.4 1557.38 0.8 312
‘ Hewnioads —h‘ "Dnjtlz_-bta;i:riez.dwg = 06 126.99 1 13
Google Drive b 1S chwg 4 0.8 338.47 1.3 34
& Documents 15 _nrvimn Tsunaafy > ! 17.4 1.5 2
= Pictures fa) IJ";JE_Sl'Ef_ﬂII(SI.' g 1.2 26.32 1.8 3
@MASTER DEGREL & ] 15_n v Tusunsuady .

A9 77 YoyauSunaumieuazannusazvualulig csv

[ %
[ Y

U 77 ansaeniiegeeSuneteyald fsil vievua 0.60 1. dANETINGEY
126.99 wing lduaindmsuviovuna 0.60 4. (Uanwwin 1.00 WIAS AINAITNN 7) §1149U
13 U (126/10 =12.6 Uo Uatwilu 13 Us) IngmsiauansuSunavislazuannuuineig

ANUANTIN 10
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ATNA 10 A1T19LENUTUIUVBLAZUBNNVUIAAIE

. AMUYIINID | VUIAUBNN USuasuann
IUIAND .
(ums) (tums) (va)
M9uuIn @ 0.40 u. 1,557.38 0.80 312
M9UUIA @ 0.60 u. 126.99 1.00 13
Vi9uuIn @ 0.80 u. 338.47 1.30 34
M9UUA @ 1.00 . 17.4 1.50 2
NOVUIN @ 1.20 u. 26.32 1.80 3
V9uuIn @ 1.50 u. 0.00 2.20 0

3.4 $18a2198AV0LUSHATNANNA SN TUSUN SULETN

3.4.1 %619 tool bar YBIlUSHATULETY

12 [
Ly (Y

WsknsuaSuiiaunduliiansn 17 Wy a1unmi 78 neusaziuyuiaoendy

[

o u a a dy
YPAEN UINYaLLRYRN AU

o

[ YARFIATIUIVID ] [ YAAE4319 connector ] [ YAAFILANIVUIAYIBUAY BOQ ]

R g ) A G I — I

o w o 1

[ YARFINUNUATRANIINTTEUIEIN ][sqmmmmmmmsumw ]

1A 78 dhiulseneuvemitisedlusinsuaSukasdunsinenu
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3.4.2  gandunynd1deinlaannisialusunsuEsy

oW lusunsuasundasiiuinau sawusyamaslavianan 5 ya 6adl

'
= o o [

3.4.2.1 YamdasawuIvie 3 4 Ads el

1y Create surface \uiyiildasne surface fiuiindasinu

select edge of road Huwyfildiden edge sounuu

S offset pipe Wumyfldlunsairsuumiessuisihnngliulasenis

£l fillet pipe Wuwyiildlunsifeusie edge vosviaszurethideiy

3.4.2.2 YAMAIMUATIANIINITIEUIEYY 13 Fda giail

o> edge flow Wuwynldlunisingnasiansiieminisine
oy < ~
(£) remove arrow LWuyildlunsaugnas

> flow reverse Wuayildlunisnduiie edge

o o o

3.4.2.3 YAMIE1I14 connector 3 2 AdY Al

add connector Wuwmuiilglun1s19 connector

@ remove connector Lﬂumym‘iﬂumsau connector

3.4.2.4 YPMAFIWINNIAIIATe Ingyadrnaweavie {6 A1
Wesanlutumeunsiaunlusunsuseniunanegamauiieldlunisnsisaeunis

nuwealusunsy Fagamdsdansaimundiuiusiuiudumdasaiule

[

Uazidun Al
wng drain id \Wuyiildlunisdstie edge vesiosyuiei

s count connector Lflul,uymﬁﬂumiﬁﬂ%a%ﬂ connector

CoUNT

o ' ' '
)% connector with edge Lflul,mwisﬂuﬂ'ﬁm%amm connector ﬁaq

i b W

ARNU edge UBIVIDILUNYUIIABIAU
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show pipe name \Juaylduansfonunves edge veavioszuly

W

11 1lag connector
area pipe \Hunyildlunsmnuing edge

=] ; , y
820 area all lumyiildlunsmuuneviessuien
=

(%

3.4.2.5 YAMANAAITUIATiawar BOQ i 2 Ads sall

size pipe \Huyilduanideyavasmiolulusunsy SketchUp

BOQ uyildaoadsunaveniowazuoinusazuue
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ixumzmaﬂﬂmqmsﬁwu%’maismummgfmmiaammu WarNI30AUIUINVBIVIBLAZ UD

NALABLVUIA

4.1 n1SANAIUSLNSULESY

4.1.1  lwd rb Nn1sWeu code Wawaluswnsuasulugldn C\Users\<@a

AoNTIMES>\AppData\Roaming\SketchUp\SketchUp version i

T9\SketchUp\Plugins fa981911u

C:\Users\RWS\AppData\Roaming\SketchUp\SketchUp2018\SketchUp\Plugins

AUNINA 79 wiialvasitaulushnsuiasy e lWaluswnsuiasufafkrianedung

«— v 1 CA\Users\RWS\AppData\Roaming\SketchUp\SketchUp 2018\SketchUp\Plugins

3t Quick access
I Desktop
¥ Downloads

»
»
Google Drive A
5| Documents »

»

= Pictures

nnnnnn

MName

ae_Attributelnspectar
su_advancedcamera...
su_dynamiccompon..
su_sandbox

su_trimble connect

Date

10/26/2019 9:53 AM

4/20/2019 9:27 AM

4/20/2019 9:27 AM
/2072019 9:27 AM
/20/2019 9:27 AM

Type

File folder
File folder
File folder
File folder

File folder

% rain33.rb

/1/2023 1:24 PM

REB File

[ am mmm s

il 79 dwnusneglumeinalidlusunsuaSuiioldau

Size
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4.1.2  Tool bar veslUsunsuaiuazUsInngeguumiisiswedlusunsu SketchUp (il

o et B - RO SROREE B 02 9 R RS PR DSSS
= [ LA BN A LER R EIEE B NELIIIE I I-1 0 L0

AN 80 tool bar WplUsWASILESUNNAILNTY

4.2  msldulusunsuLEsy
421  @wy13 icon lUsUNIH SketchUp
dnunizinogne icon TWsunsa SketchUp 7ild maunmil 81 Tusunsuadui

WannTuanunsaldléfy SketchUp 2018 uly

ATl 81 &nwaie icon veslusunsy SketchUp

422  wihdadedalusunsy SketchUp
Seielusunsy SketchUp agaumniingng MUNINT 82 2Nt ﬂm‘ﬁq:u “start using

SketchUp” wilaBuduldulusunsu



It locks like you might be offline

(o swad and start moderg. Lud ShetVip werks Detir wih o el

Al 82 wihshalusunsu SketchUp

naINNAYi “start using SketchUp” Uaa TUsunsu SketchUp asuanaviigg

AMTUNTIBNU ANUATNA 83

Layv title bar f
WU menu NUNI9U

T
[r——— = Lapea

(Al L XL X1 F

Al 83 wihenalusunsu SketchUp

4.23 13 import TWé DWG lusunsu SketchUp

72

SuAUMEN1S import #aushann Tild DWG MdawSeudeyal’ (nuviide 3.3.1.1)

Whglusunsa SketchUp lagidionuau menu tden File -> Import (A1 84) 3ntiuiden
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s DWG 7ifiaen1s wagidandnds import witetdayaiinglusunsy SketchUp (Amd 85)
wazdle import HeUsmann twa DWG Seuiesudiaziduluauning 86

1 g o - a
m;_:_ P00 RS BELD A0 9l CERE PSS S

= i b P EFA G ISR R A O R R BB ERS F 4SO

iy

T

n::lr.liu-uuuull ‘

andl 84 Fumeu ns import Twd (1)

T Ak WD R R
GaEFi mmiraEELA EicemaIERERE

Al 85 Fumew N3 import Mg (2)
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*

——TTEy
A i
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e

T B Sy s S et o g e o

Al 86 mamam‘ummw |mport 91nlWd DWG

'\‘
91

424 58579 surface ‘U’ENW‘I,J“I/ILLIJ@QUTN

mummwumw*miﬂigmiu DWG f\]ui’JiJﬂuLﬁLl component Tivinisiden

component uuLLa’J cUck U mnuumanmm explode Lwamﬂ’l‘ﬁmﬂ component uu

/

(il 87) mummwm expLodeLLa’Ji]‘“ﬁJ edge VlLL‘EJﬂﬂu (mwm 88)

W s - Swnray Ao X0 - a
Teoreres i} cuem cOOIROOPY BRE RIS cREEPBOHO®
NG/ E S CH P IBGIPLEOS

Toe

AT 87 TUABUNITLAN component sBAET explode
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W - — -

3 I TR PERA R R A WA RN Y L
D R Ay e L T L R R R LYY 00°O£
Al

RN L

Al 88 #a3nnslErIds explode

PntUliviNIsIden edge YOINIUSLIIIINA LazlaanAE create surface (AN
89) \ieais surface vosiiunbUaeu (A7 90) Ine surface vosituLUastuiiaisae

agflu layer (tag) %0 sub div uaz surface ianunazsmiudu sroup

7404

B iten Sty e B9 - B
P A e Comy Thow T W s

e owtares 15 I RV VOeSD BPLEAYISHC e vReE FPRLMNS

NJ /T A4 P IAGTPHOBRROATE B EBNBE +STFIM™ &
A

T

]§1-t create_suface

create_suface_home

A7 89 MslEAds create surface
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Ll Lt ) - o x
Yo ordewets - VIRV BRUAPISIC OB PREE FRSROS
NG/ T RS2 PiIBAPI)P)HOVHRROR "B EBERS 000'&"! °

AN 90 HAANFIINNISIIAEY create surface

v S A
4.2.5 n1358@5 surface YSHIUNUNOUY
& - o a A : Y  aa &
Juppuiliduniasng surface UTRANUNNUWMETS manual Ineggldlusunsuiden
Mdsuulauasasilores SketchUp #itedn “Lines” wazannidulunugussvesouu lng

surface veswnuuianuaazeyly layer (fcag) #ite road (MW 91)

File Edit 'JTEI\" Camers Draw Tools Window Extersiors  Hel ’ ), 2 g ‘

Type: <undefinad: V|ﬁ F = /’ \ ‘

Y || G S W~ & o !
S Lines :

ki arrove 1o Swibch B bocds.

Fare

oL/ : Arga:| 109753775 ma
: H Togges: @ DB [

NN 91 N13a519 surface voINUNOUU
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4.2.6 013 offset edge

\don surface vosnuy MnUUlREDNAE select edge of road (il 92) TUsIAT

Jrihmsiden edge Muuafidudusouuvesnuu (1w 93)

B bt 5 o Wiy o S0

i
i

-
L4
Y
’
>
]

AT 93 waansURINSIUAEY select edge of road

PnuliFends offset pipe (nw#l 94) ieasuuwivieszuie lay edge Mgn

#5971 NNAIINVOUYBS road tag 80NN 1.20 AT (AN 95)
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© Maien 5.2 30t wow s - Sescnes e 00
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-
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AT 95 wadwsveIn1sIiAe offset pipe

427  mseune edge VBWIDTEUNBUNT ML

MAAINYTINNTT offset WUWBTTUIBUINAT a11150aU edge MEldaulusunsuly

roanslelalutunauil feog1an1Tau edge NFlENUlUIUNTUABIAY MIUNINT 96
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AT 96 LU edge NiRpsaUDDN

a oy ) & A gy
JNNINN 96 aqLWﬂV]C‘]@QaU edge AI3UU LUDIAIN edge nuwLaY 1 NLﬁ‘Lﬂ:ULLuj
d o v = ) = ' = = ooy
FTUNUMYINUY 2 LU LUENR]’]ﬂI‘IJiLLﬂiaﬂlla’m’]im?lawm edge WaqﬁluLLu’JLﬂmﬂulﬂ ey
a dy 1o & 14 a ~ 1 PR ] %7’ a v
edge NULAY 2 UﬁL?mubLiJﬁnLﬂumaﬂﬂﬂ']iL%@N@]aLu@ﬂﬁnﬂwaiguqfJu’]:]'NLW‘ENa@ﬂﬂ']u‘U@Q

auuwniy wonanilfanuisaldmds Lines Tulusuass SketchUp 1ausuninviold us

FouUdeu edge Fo tag ﬁuq Ty “drain’_cl2 tag”

NN 96 eI kueudezdubilafonnesiniu Tauazldrds fillet pipe
WolaunaYio 2 L§UIIRIuiL ISUALLERN edge MIFDINTSIABLLTIRMILAUIIWIU 2 edge LAy

Fendd fillet pipe (nwit 97) BaadwdidulUmunini 98

tosandvet @ cum - POG0O0S0 BRQ
NG/ H S OH LB LR OB

] fillet_pipe
fillet_drain_pipe
edge 2 edge

=1 =
nantaan

aii 97 nnsldidnda fillet pipe
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edge 2 edge

WaNABNY

AT 98 HacnsveInsiads fillet pipe

428 nsmvuaiienisnsivevesiineluiesyuiedl
dlowouseviassundnauasunyakas dalvazidunsiuuaiianinisinavesii
AeluriessuieinNwouns lUIszuuszuIBNaN5138Y Tafoan 1 MunAA L iLsYD SUBWN

: ',/',/,‘

#1590y ARFLNNIAIELAS (AN 99)

D 52200 woeng - S e 04
T 4% Wew Tewes Drps ek Wewws Deteee Sod

mambrwes e PO DVISD BREH AT ONC B sREE 2RO
NG /TR S P OH P IAG PN OB LR OR IR B EBRBRD ST

o[]e - o6 5 OD=0e o)

=
R

= T .
§lmn||=n| g

S gaWe
I

AN 99 FLLUUIVDIUBNNANTITEUY



PnUUliFeNAAs add flow arrow (W 100) UTINYUTANANAINT 101

Tinady “OK” aglanagwsnunini 102

Vo W Ve s T T W f—

s A - (OO0 BPEAHISHCON T REE ERYS
WG/ TR SOGCH LB G TP HOBAR O TS B EBRRS +S T

<l

i pi=
=il =

NIiE et

Sinnnn g
o iR

e

il

© 20

Ei) Add_Flow_Arrow I
Add_Flow_Arrow

AN 100 Nskdaned add flow arrow

o EECH == D)o

Sketchlp X

A Selected entities: #<5SketchupsSelection:0x0002 cobBd 3648 >

[

ANA 101 wadnsnsdendurianielusknsy



AT 102 waawsnsladAds add flow arrow

a @ Ioa ' Y A 1% LY a & A a
1NNINN 102 %mmmmmamﬂmwmm (VlLLﬁﬂ\‘iﬂ’J‘c’J‘VI’JQﬂﬂi) SUYRNINLASHA

Inefirvasignesfeisdimiieinalsisay Megrutu Wanasuneiay 1 fienisgnies
duignasinelay 2 ianiein ngduneulildnulusunsunewmsiaaeuiianiameiiies
wazilenuyanfiameiiag ldnulusunsudewinnsusuiianalvgnaes laens click lien

Yy 1 Ay v A o o =~ S q v o o
Wuvtefidesnisuily udadendde flow reverse (nMndl 103) antuliidondds remove

arrow (M7l 104) uagidenads add flow arrow tieasisiagnasaudilausundlalm
(N1 105)

fre for Vea Caved Duow Took Weiow Entesvs Hep

necnamn I8 s P BOV0OPOO BREAIVIR NS FB S
NG/ T B SNLCH I B G IPHOEHBR ORI B B B

hg s 0 o =E 0P DR @RI

ANA 103 nshUAEs flow reverse
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B B Verw e [viee Tooh Wesim Edodasi Hog

Tpransvas i e P PO VEED BERO4BI @ 9t ey m 2R Ee B
v F AT E RSO P A G I LPE R R R TR B ERERS

*@-ﬁ'ﬂ '

Remove Arrow

m'vm 104 ﬂ'}{(ﬁzjmml,l,a wﬁawaammﬂmmé’a remove arrow

mwm 105 Naawwmmﬂmﬂsﬁmm flow reverse
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4.2.9 133 connector UTIUYAFAVDWIBTHUILIN

[

Junauiliun153198uniswes connector TU3nugaRnvaiasyutethidl 2 1du

YUl tneldneds add connector (nwil 106) azUsinguEnasmunmi 107 linady

9

“OK” Hadnsannsiemds add connector \WulumunInig 108 waznindodnisau

connector T YANEa remove connector (N7 109) TnaA@stiazay connector 9UUn

Tudslasenns
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NN 106 N15hUANES add connector
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NN 107 NEENNYIINGUAIATINLEONANAS add connector

NG 108 HAAWSVDINTEIANE add connector
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AN 109 M3l9Ad remove connector

4.2.10 miﬁﬂmmﬁ'uﬁﬁLé’uviaszmﬂﬁ%wiaaﬁw\im
ASATUIUNUNTLEUNDIEUNY TN ARZLEUN Y TTUNDUAIL
1. \@enmda drain id (a1 110) lWsunsuazymsastieleinu edee Mdudune
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2. @8nANEY count connector (NW¥ 111)

eintemes B com PO GOPRY BRUAHILH T OB TR TR
NG/l SRS CH LB P I P,PHOBUROR TS BEBEDD +&O

uli]e 0 @I s [0 (=)o 2 (R) (=)

Te— .
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count connector

count connector

AWA 111 A751EAES count connector

: ',/',/,‘

3. Aonfds connector with edge ‘(ijﬁ 112)
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4. \FenAda show pipe name (0l 113) nsalfldaulusunsusiosnisuansde

NINUAYDY edge VOWIDTTUIBUN Wag connector W liuansdie lnan1sidonmdsde
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ANA 113 MIMANES drain to connector

5. \donends area pipe (nmil 114) azUsinguihwng (it 115) Winady “Ok”
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1. vaenAdd area all (AN 116)
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2. \Foneds show size pipe (Ml 117)

W 5.2 _acd_wvow sk - Soetchlp Pro 2016
Fir Gt Vew Daewa Oree Tock Windie Batesces svg
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show_size_pipe

show_size_pipe

awil 117 nslaada show size pipe
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A 9 VYo o ) ’ 79;’ 1Y) '/’,’ /n// - | X ddo ¥
dialdrds show size pipe wiaglatioyarinavio mLEvioLayIUATULEY

(A il 118) (S| (=

A 118 waansn1sleAds show size pipe
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4.2.12 NM509AUSUIUVIOLATUBNNLARS YU
WalAuunananunkalazldangs BOQ 1ienanUSunauviokasuannwaasuuns

(0 119) uazazlavSunamisusazvualugduuulne .csv (1wt 120)

OF
BOQ_pipe_mh

BOQ
BOQ_pipe_mh

e / ' 4 y /" ),
) N R
" Data ““ al v (= £ | size_pipe
) Data_back_up 2 . B c o | I
B mylS - test-freez.dwg 1 [size_pipe llength  mh_size  number_mh
"2 | 0.4 1557.38 0.8 312
A mylS.dwg 3 0.6 126.99 1 13
0 IS s Tusunsnasy 4 08 33847 1.3 .
———— 5 1 17.4 15 2
|% pipe_size_all.csv 6 12 2632 18 3
2] 1S_nnevisun Tusunssasy %

A 120 Wd pipe_size_all.csv Nuanstoyariouazuaiinuaazyuin
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NN 120 ﬁ'lﬂJ’]’iﬂﬁ')Ui’JiﬂJ@;Jﬂﬁiﬂﬁ]’]ﬂJ(m‘i’]\‘ﬂ/l 11 a9y

P1599 11 AT NTINUTUIUYBLaZUaWNUUIAMIE

. ANNE1D | AuIAUENn USunauuanin
IUAND .
(tums) (tuns) (U9)
MaUUIA O 0.40 . 1,557.38 0.80 312
VpUUIA @ 0.60 u. 126.99 1.00 13
V9uuIn @ 0.80 u. 338.47 1.30 34
M2UUIA @ 1.00 u. 17.4 1.50 2
NOVUIN @ 1.20 u. 26.32 1.80 3
N9IuUIn @ 1.50 u. 0.00 2.20 0

[

& ° a v v ° v & d'
f\]"lﬂSU‘UG]QUﬂ']iwqﬂqumﬂa"lﬁuqﬁﬂ'\QWUﬁqﬂJqiﬂa?uﬂ’]i‘V]'N']u lﬂﬂﬂu (m195199 12)

M599 12 a5UTunaun v LYl snsaESuLaEnaNN1SYInaIY

U
(Y

a6 IUNDU WANNIIYIN9UY
1. | mse¥s surface Fpafiuiinlastnu automatic
2. A13@319 surface U%nmﬁuﬁauu manual
3. nsadsuuio sy UIEih (offset edge) automatic
a. nMsaEdsuri T (fillet edge) semi manual
5. mimaaaauﬁﬂmmWﬂMaﬁuaaﬁ'} semi manual
6. miﬁ%fwaqmammﬁ%ﬁa (3139@ connector) automatic
7. | sfunaiiuiid 1 edge {1U automatic
8. mMsfuaiuiitasmutavie automatic
9. | nsneaUsuIuBlasUBNALARZYUIA automatic

P
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NIMAsaUAINgNABIYaLTULNTY
nsnaaauANgnABsadlUsunsulumM s USunuvieuazvenveslasanisinu
I9AT MIPENITUTIUMBURNANUITNISLANTLY @9 2 35 Ao 1) N1USEUNUYIawATUBNN

[

PINNUN haz 2) NM5UTEUIUUIUIUYIOWAEUINNINNNITVINLUUIY tnelisieasiden fail
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431  MSUSEUIUNBLATUBNNAINNUT

a | W ! 2, a & = =
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[

=1
UAIU

2ee

1. MNUNSINVDINILASINIG (A9 121)

= &4
AW 121 MIINUNTINIBILASINTG

2. MAMNENMIBUIYIE main (NInA 122)

ALETIILUINBLUUTIN 600 .

AT 122 ANUETILUIYIDNEN

NN 121 THulAsINg 30,517.485 as.u. ldvisvunlvagiani 1.00 . (70
M319 6 Tuunil 2) wazainami 122 szldanuenivesiesgnuseuia 600 . wagldue

Wndmsunavun 1.00 4. 391U 60 Us Fevinlvusunamiawazuannlalndlfesiuainudu

a = [ a 1% =] |
939 Femnuduaswailulassnisasiivunaienangauin
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N1500AUSUIUYIBLATUBNNLABEIUIN NTUNBUNISYIRUUSIARITD 2.7.1 T4

Usunamawazuawniduluaiuning 123

S HILARIMA NG LB ARG, RTRET IB=STUTLTINR “gwgareunuyuimsams £ 000
ryfiren A RTTHET L0 (GRS | fruann (ta)
&= faAnladudwieRsA Fo FIREUTURS L
) Bvih i Ao uustacdadey .
el deasrapaumninie 1
""" Ppomnes auiesewathuasRmnmslis
""E‘ """ dumiateiniFeunnaies-uiet
s Feseinmh ARA TR 0.40 RS 133242 .
""D‘ """ #aELHIn AAR BLA 06D 3R 128395 T
D ¥R51MA AR MR 18D WAS B.12 a7
""D """ 'I‘i‘ﬂTL'LﬂtI'I.:r'l AR TR 120 LHRY 400 3

Al 123 agudSinaisiazuainisiayawInilaaInIsn1svikuusg
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= = a 1 1 o gj aa
WU UUIUIUN DAL UBNAVBIVN 3 1T

NANTSLUSUEUTENINNIS00AUSUUTIBLATUBNNYDINT 3 35 WandbumIsIen 13

AN5197 13 NSLUTIUTEUNISAILIIAIEIT AN NUNIT LU A Ak

A28 (LUAS) YSuruuann (Ua)
YU
, (1) (2) (3) - (1) (2) (3)
Av1 | 59a9 | TUswnsu Ay | 53 | WUsunsy
% g ; - (taqs) & . -
INNUA | LUV GEHY NNUN | LUUSI9 GEHY
719910 @ 0.40 4. 0.00 1332.82 | 1,532.94 0.80 0 267 307
799U @ 0.60 . 0.00 224.95 302.24 1.00 0 27 31
7199119 @ 0.80 . 0.00 316.12 361.15 1.30 0 37 37
7199110 @ 1.00 4. 600.00 0.00 12.36 1.50 60 0 2
7199110 @ 1.20 4. 0.00 44.00 65.12 1.80 0 3 7
1199119 @ 1.50 4. 0.00 0.00 0.00 2.20 0 0 0
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P399 13 nutSunavienasvenniimwinldanTusunsuasuiiusunad
TndiAsafunaiildannmsyiuuuig uiawsivnassuazveindldanTusunsuiaigs
AIEMshuuuTaiieinmsinruuuses Taaue Yo v UUeRNA sUaRn WA
TUsunsuiaiuazinmueiviennisnanstenisianansedin Jafiuianmsadeyadls
nmswannTluswnsuasulriuneheUssanas aniiondssulszanal unisneadnee

WIvadlasINIseald

4.4 namaUieuiisusseznaniildlunisasauSunaniswazuanngae3inafiuuasisns
Twaa

nswisuifisussernafildlunisosnuuussuussuieilassnstiudngss @aens
WAL Msdevhuuusazar st UsunsestlunasTavhuusEuUsTUNEth
$1nu 1 Tasens Tnensdmsituusiessuusyunetng 7 dumeu Aensadne Surface Wudi
wasthuuaiiuiouu msadaiuieszuieth matmuafimmamslvasesih msasiege
SIUTWNEY MIMULINYe MsTRUoIN warnsTRenasIanUSINM e LAz BN

a

LAATUUIN TINANITHUSHUABY N9 39

[

5 Tl (M19799 14)

AN N 14 nsUSeuieusEesanitlun1snenYsuIMYiakasuannYaana 3 35

(1) (2 (3)
TUADUNITDBNUUY Wi MUV | TUsunsuLesy
(W) (W) (W)

NSHS8N DWG d1nsudninuuy 20 20 20
N158519 surface USLINUNU 0 0 5
N158319 surface USLIUAUU 0 0 15
nsadrauuaviessueth (offset edge) 240 480 5
nMsadauuiosT Uit (fillet edge) 0 0 20
nsasvEeURirnanslnavei 0 0 15
N1FILNUIUBNAN 0 720 0
M9a$199A IS (17999 connector) 0 0 5
MsfuaitufiLazmvnevie 30 480 5
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(1) (2) (3
FUABUANTOBNUUY Wi Muuuse | ldsunsuasy
(W) (W) (W)
N1709AUSHIUVIDLAs UBNNLARZYUA 15 960 5
SUIAWNURB ATINT (W) 305 2,660 95
sunaheuselasins @lua) 5.05 44.20 1.35
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INMINAdevaINnsaalilFeufisussezan tasell

1. Funeumsaieuuavieszunetn aasilulsunsuasuduneutisdutuney
semni manual watunoululUsun suiEsuiRaunsnansEeziaInIsyiney 990 260 und (@
$lu9) way 480 Wit (8 $alae) wideLaLfiEs 20 UAT

2. YunpumInsIvgeuismanisivavasin feiinlulusunsuasutuneuiiovdy

JunaU semi manual keadunaululuswnsutasuildszesnanlunisasiaaauianianisiva

YBIUNNYI 15 W
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o LY

3. dumeumansiumistewn ludumeudiiniuuieieseiunsarini
Tasemsddldina 720 unit (12 49la9) F41AS7 1 waz 5591 3 ladlsnesumisteinuaiiu
N5USELNNISIINANLEVIBSEUIETN

4. tunsumIsdisanTvsasiide (21990 connector) Tutumeuiliusunsuada
Hutuneu automatic dm3UIRR 3 Feumeuildinaniivs 5 wi

5. YupsuMIAUIAUAivazYuasie Tutuneuilusunsuasududuneu
automatic 39ilEMsFUIARUTLAZIIUIAYD A11N5AARSEELIATNNTINAILRIN 30 WIT
way 480 Wl (8 Falue) widenandies 5 undi

6. TumaumMsnanUSinavisuazuawnusazaunn Tudunoudlusunsuasudutuney
automatic JNTAENIS0AUSUIYIDLALUBNNLARLTIUIA @IUITOAATLELLIAINITYINIUIIN
15 Wit way 960 Wit (16 93lu9) Wwdenawfies 5 und

namaiUSeuifieuszernaiomeildvemndunou weldldUiinamessuigthuas

aa

YaNNYBILASINISUIUIAESS 311U 1 JASINIT WU A7 1 AISWINNIUIANUA 5.05 Fla4
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