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LOI CAM ON

Trong sudt thoi gian lam khoa luan tét nghiép, em da nhin dugc sy gitp dd, chi bao
tan tinh cia cac nhan vién tai Phong Kinh doanh va giai phap phan mém GIS, thudc
Cong ty C6 phan Ky Thuat Méi Truong Viét An va qui thay cb tai Bo mon Thong tin
Pia 1y va Ung dung - Trudng Pai hoc Nong Lam Tp. H6 Chi Minh, dé em c6 thé hoan
thanh tot nhiém vy ctia minh.

Qua déy, em xin gtri 10i cam on chan thanh dén:

— PGS.TS Nguyén Kim Loi, Truong bo mon Hé théng thong tin dia 1y (GIS)

truong Pai hoc Nong Lam Thanh phdé H6 Chi Minh. Nguoi truc tiép hudng dan

va gop ¥ cho em trong sudt qué trinh 1am khoa luan.

— Anh Nguyén Vin Pha, anh Nguyén Pinh Uyén va chi Ping Thi Ngoc Ly,
thudc phong Kinh doanh va giai phap phan mém GIS, cing véi cac anh chi
khac trong Cong ty Co phan K§ Thuat Mo6i Truong Viét An.

— Tap thé d6i ngii giang vién thuéc B6 moén Thong Tin Pia Ly Ung Dung -

Truong Pai Hoc Nong Lam Thanh phé H6 Chi Minh.



TOM TAT
Dé tai nghién ctu “Ung dung GIS xay dung co sé dit liéu phuc vu quan 1y tai
san va van hanh mang lw6i cAp nwéc tai Phwong 1, Thanh phé Pa Lat, Tinh Lam
Pong” duoc tién hanh tai phong Kinh doanh va giai phap phan mém GIS, thudc Cong
ty C6 phan K§ Thuat Mé6i Truong Viét An, thoi gian tir thang 3 dén thang 6 nam 2013.

Phuong phap tiép can cua dé tai 1a tich hop phan mém ArcGIS voi phan mém
ArcGIS Diagrammer va phan mém Bentley WaterGEMS V8i trong quan 1y, van hanh
mang ludi cap nuéc. Theo d6, phan mém ArcGIS Diagrammer c6 chirc ning xiy dung
cau tric dir liéu, 1am nén tang dé thiét 1ap co so dir liéu chuan cho mang luéi cap nuéc
tai Phuong 1, Thanh phd Pa Lat. Phan mém ArcGIS duoc sir dung dé quan 1y thong
tin thudc tinh cia cac doi tuong trong mang ludi, hd trg qua trinh quan 1y tai san va
van hanh mang ludi cap nuéc. Phan mém Bentley WaterGEMS V8i ¢6 chirc ning xay

dung mang ludi va tinh toan thong sé ap luc nude trong mang.

Két qua thu duoc tir khoa ludn 13 ciu tric dit lidu duoc xay dung bang phan mém
ArcGIS Diagrammer, bao gom day du thong tin vé cac ddi twong trong mang ludi cap
nuéc, thé hién rd moi quan hé gitra cac d6i tugng, dong thoi quy dinh rd mién gia tri
hop 18 cho ting truong thudc tinh xac dinh. Dwa vao cdu trac nay va phan mém
ArcGIS, xay dung duoc co so dit lieu chuan cho mang ludi cip nudc tai Phuong 1,
Thanh phé Da Lat. Thiét 1ap duoc Geometric Network cho mang luéi cip nudc, phuc
vu qua trinh quan 1y va van hanh mang ludi. Kha ning hd tro quan 1y tai san cua GIS,
duoc thé hién qua két qua qua trinh truy van thong tin qua lai giita cac ddi twong trong
mang ludi, dua trén mdi quan hé duoc thiét ké trong cau trac co s dir lidu. Két qua
tich hop gitra phan mém Bentley WaterGEMS V8i va phan mém ArcGIS khi giai
quyét van dé tinh toan ap luc nudc trong mang ludi, da ching minh duoc hiéu qua caa
co s6 dir liéu dugc xay dung theo mot cau trac chuan, sé tao diéu kién thuan lgi cho
viéc tich hop cac phan mém khac nhau trong quan 1y, van hanh mang luéi cip nudc,
nham tan dung hét cac thé manh cua ting phan mém vao mot muc dich chung, dem lai

hiéu qua kinh té cao va d& dang ap dung vao doi séng thuc té



DANH MUC HINH

Hinh 1.1: Vi trf dija Iy Phuong 1, Thanh phé Pa Lat, Tinh Lam Ddng.................. 2
Hinh 2.1: Vi trf dia Iy Phuong 1, Thanh phd Pa Lat, Tinh Lam Dong.................. 4
Hinh 2.2: Cac thanh phan Cla GlS .........c.oeveeeeeeeeeeeeeeeseee e 7
Hinh 2.3: Giao dién phan mém ArcGIS Diagrammer............cccovevverveereseenennnas 9
Hinh 2.4: Giao dién phan mém Bentley WaterGEMS V8 .........cccoovevevireeirnnnn. 12
Hinh 3.1: So d6 phuong phap Nghien ClU.........oveveeveevercireeeeeseseseeseeieeeseeenenes 21
Hinh 3.2: Ban d6 mang ludi duong 6ng Khu vige Phuong 1 .......coeveevveevcecneane, 28
Hinh 3.3 : Ban do bé chtra nudc Khu viee Phuong 1 ... 29
Hinh 3.4: Ban dd diém dau ndi Khu viee Phuong 1.......ooeeeeveeeeeeeeeeeee e, 30
Hinh 3.5: Ban d6 tram bom nu6c HO Xuan HUONG .......cvvvveeveereceeeeeeeesenieneee 31
Hinh 3.6: Ban dd hé thong van Khu vie Phuong 1 ........ooovveveeeeeeeeeeseeeesieeeae 32
Hinh 3.7: Ban d6 dong hd KNu vire PRuong 1.....oovecvvveveereeeeeeceeseessesienees 33
Hinh 4.1: C4u traic CSDL mang cip nudc dang cay phan nhanh............c..cc........ 36
Hinh 4.2: CSDL dia ly (Geodatabase) dang cay phan nhanh...............c..cceoeee. 37
Hinh 4.3.Ban d6 mang ludi cap nudc khu vae Phuong 1.......c.ceceeveeveevereienaes 38
Hinh 4.4: Ban dd Geometric NEtWOIK L........vieiereieeeeeeeeeeeeeeesee e eeeenns 39
Hinh 4.5: Chon dudng 6ng CRUYEN TAi .......cvvvveceieeeiceseeeeeeeese s, 40
Hinh 4.6: Céac Relationship ctia 16p “ ONg Chuyén tai”.......cc.ccovvvvvvvervnreresrnnnns 41
Hinh 4.7: Két ndi gitta dudng 6ng chuyén tai va bé Chita.........cocvvevervecveveevcennn, 41
Hinh 4.8: Két ndi giira duong 6ng chuyén tai va van hé thdng.........c..cccccvevneee, 42
Hinh 4.9: Két ndi gitra dudng dng chuyén tai va van didu Knién...........c..co........ 42
Hinh 4.10: Hudng dong chay trong mang Iudi ........cceveviiiiieiiiiencncee 43
Hinh 4.11: Ban d6 cac dbi twong bi CAt NUGC.......c.veeveeeeeeeeeeeeeese e 44
Hinh 4.12: Cac dudng ong phan phéi Di CAt NUOC.......cveveevevciceceeeee e 45
Hinh 4.13: Céc dudng ng dich Vi Bi Cat NUGC......c.vvveeveeeeeceeseesese e 45
Hinh 4.14: Cac h khach hang bi Cat NUGC.........cceveveereerceeeeeceeseeesee e 46

Hinh 4.15: M6 hinh mang luéi cip nudc trong phan mém Bentley WaterGEMS 47

Hinh 4.16: Ap lyc nudc tai cac niit trong mang ludi CAp NUGC.........evevvecercennnes 47



DANH MUC BANG

Bang 3.1: Cac Feature Class trong CSDL ........cccccoiiiiiiiiieiiiisiee e 22
Bang 3.2: CAC 1GP €O SUDLYPE ...cvvviiiiiiiiiiiiicice e 22
Bang 3.3: Danh sach cac Relationship trong CSDL ........ccccccevviiiiiicieic e 23

Bang 3.4: Danh sach Domain trong CSDL ..........ccooiiiiiiiininiiececee e 27



TRANG TUA .ottt ettt et b et et s e st ne e [
LOT CAM ON ...oooooiiieiieisee et ii
TOM TAT oo iii
DANH MUGC HINH .......coooooviiiiiieieeeceeeeees st tese st en s senes s enes s sssnensans iv
DANH MUC BANG ..ottt ettt v
CHUONG 1: MO DAU ...ttt sssneens 1
1.1. Tinh cAP thidt CUA A8 tAl......cveveeieeeeieeeeeee ettt 1
1.2 MUcC ti€U NEIIEN CTU ... 1
1.3 NOQ1 dung NEHIEN CTUU.....ceiiiiiiiiiiieiii e 2
1.4. D6i trong va pham Vi NZHIEN CUU .....vvveeeeveeececeeeeeeese st 2
1.4.1. DOi troNg NENIEN CHUL 1.vvivveveeceeseeeee ettt eneesnes 2
1.4.2. Pham Vi NZIIEN CUTU....oviiiiiiiiiiiieee st 2

1.5 Y nghia khoa hoc va thuC tidn Cla d& tai.........coeeeeeeeeeeeeeeeeeeeee e, 3
151Y NghTa Khoa hQC .....oooiiiii s 3
1.5.2 Y nghia thirC tiEN......vuivieeiceeceece et 3
CHUONG 2: TONG QUAN NGHIEN CUU.......cooiiiiiiieeeeeeeeeeeeeeeeee e 4
2.1. Dic diém ctia KNU VIEC NERIBN ClU........veeeeeeeeeeeeee s 4
R e 1T | OO 4
2.1.2 Hién trang cap nudce tai Phuong 1 Thanh phd Da Lat ......c.ocvveeveveverceeennn, 5

2.2. Tong quan tai 1idu NGHIBN CUU ......cvuvvecereieecseeeeee et 5
2.2.1 PRAN MEM TNG QUNG oot 5
2.2.1.1 Hé théng thong tin dia 1§ (GIS).......oveeveeeeeeeeeeeeeeeeeeseeeseeese e sssssne 5

2.2.1.1.1 LiCh SUT Phat trieN .......cvecvceceeceeesee et eeseesee s 6



2.2.1.1.2 CAC thANh PhAN c...oveeeeeeeeeeee et 6

2.2.1.1.3 TOPOIOGY .. veiitieiiieiiieitiee ettt ettt 9
2.2.1.1.4 GEOMELriC NEIWOIK ....ccveiiiiiisiieie s 9
2.2.1.1.5 Céc thanh phan c4u thanh CSDL...........cccoeiieeerieeeeeeeseeeeeeee e, 11
2.2.1.2 Phan mém ArcGIS Diagrammer ...........cccoeeevereeresvesessssisessesessessenessnens 11
2.2.1.3 Phan mém Bentley WaterGEMS..........covveeeeeeeeeeeeeeeeeeeeeeeeees s 12
2.2.2 Mang TUGT CAP IUGC .eoevvevevceeeeeeeesee et eestesee s 15
2.2.2.1 Pinh nghia cac d6i twong trong mang [udi CAP NUGC:.......cvevvvervreenenn. 15
2.2.2.2 Céc yéu t6 thity luc trong Mang CAP NUGC........c.vevvveveeeeieeeeeeseeeenesneas 17

2.3. Tinh hinh nghién ctu quan 1y va van hanh mang ludi CAp NUOC........c.cveeveenee. 18
2.3.1 Nghién ciru trén the GiGi.....cvvveeveevrereiseeiieeeseesse e esesss s 18
2.3.2 Nghi€n ClIU trONg NUEGCT ...oevviiiiiiiiie e 19
CHUONG 3: PHUONG PHAP NGHIEN CUU .....coooovinriinineincneeneneeneenn 21
3.1 Phuong ti€n NZhIEN CUU ......ccoviiiiiiiiiiiicie e 21
3.2 Luogc d6 phuong phap NhIEN CUU ......cv.veeveeecieeeeeeeese e 21
3.2 XAy dung CAU triC CSDL......c..cveeeceieeereeeeseeteseeseeseesee st essessesssssssessee s eensenens 22
3.3 Tao CSDL dia 1y (Geodatabase)...........cccvvuvriiieiiieiiieiie i 29
3.3.1 Thu thap, X 1Y dlt HEU ....c.eeviiiiiiie e 29
3.3.1.1 DI li8U AUONG GNPttt eseen s 29
3.3.1.2 Dt lidU DE ChTA NUGC ... 30
3.3.1.3 Dt lHEU GEM QAU NG ..ottt ettt 31

3.3. 1.4 DU lEU BOM ..o 32

.3 LE DT HEU VAN ...t 33
3.3.1.6 DI lIEU AONG NO ..evveveeeeeeeeeee et 34
3.3.2 TRIELIAP CSDL ..ottt 35
3.4 Quan Iy tai san va van hanh mang 1uGi CAP NUOC ......cvvveeveveeeeeeereree e, 35
3.5 Tinh toan ap 1rc nuwdC troNg Mang IHGT .....oovvvviiii i 35

CHUONG 4: KET QUA NGHIEN CUU .....ooitiooeeeeeeeeeeeeeeeeeeeeeee e 37



4.1 Céu trac CSDL mang IUGi CAP NUGC ...t 37

4.2 Co 56 dit 118U Mang TwGT CAP NUGC.........veveeereeieeeeeeeeeeees st 38
4.3 Quan 1y tai san va van hanh mang Iudi CAP NUOC ......c..cvecveeeereeerereeeeiee e, 40
4.3.1 HO trg QUAN 1Y 121 SAN ....vvveceeieeeeeee ettt 41
4.3.2 Quan Iy va van hanh mang IuGi .......ccooveiiiiiiiiiie e 44

4.4 Ap Tuc NUGC troNG MANG IUGH.......cveveeeeeeeeeeeeeseeee s 47
CHUONG 5: KET LUAN VA PE XUAT ...cc.ooiiiieieeieseeeeteeeeese s 50
B KEE TUAN .ottt 50
5.2 Han CNE CUA A& A1 1v.v.vreveeeeeeeeeeeee et et ee ettt e et en et eeeeee e e et eseseenenenne 50
ST 21 (UL | OO 51

TAILIEU THAM KHAO ..ottt en s 52



CHUONG 1
MO DPAU

1.1. Tinh cép thiét caa dé tai

Mang luéi cip nudc & nudce ta ndi chung va & Thanh phd Da Lat néi riéng, duoc
xay dung va phat trién qua nhiéu thoi ky, nhiéu hé thdng co6 tudi tho trén 50 nam van
dang ton tai song hanh véi nhitng hé thdng mai phét trién hodc cai tao. Nhin chung
viéc quan 1y ching 1a rat kho khan, vi hau hét dugc chon sau dudi mat dat, khong thé
tryc tiép nhin thdy bang mat thuong.

Dic biét trong giai doan hién nay dan s6 & Pa Lat ting nhanh di kém vé6i d6 1a cac
khu dan cu méi dugc hinh thanh, hé théng dudng giao thong dugc chinh trang va xay
dung thém, cac dy an cai tao sang hé théng duong ong méi,... dd 1am phat sinh mot
khdi luwong thong tin rat Ién c6 lién quan dén mang luéi cap nudc, chung can phai
duoc quan 1y va str dung sao cho c6 hi¢u qua.

Bén canh d6 Thanh phd Pa Lat con 13 noi du lich néi tiéng, thu hut mét lwong 16n
khach du lich hiang nam. Du khach dén véi Thanh phd thuong tap trung ¢ cac Phuong
trung tim nhu Phuong 1, Phuong 2, Phuong 3,...Tap trung dong nhét 1a & Phuong 1.

Viy lam thé nao dé quan 1y, van hanh, duy tu, bao dudng, co 1ap sira chita, khai thac
phat trién khach hang,... trén mang ludi cip nudc mot cach chinh xéac, khoa hoc va
hiéu qua, dang tré thanh mot van dé& quan trong. Str dung cac phuong phéap th cong,
truyén thong dé quan 1y khéi luong thong tin d6 s6 nay dang ngay cang trd nén bat
cap, boc 16 nhiéu diém yéu, lam cho hiéu suat cua toan hé théng cap nudc bi suy giam.

Xuat phat tir nhitng van dé néu trén, dé tai nghién ctu “ Ung dung GIS xay dung
CSDL phuc vu quén Iy tai sian va van hanh mang lwéi cap nwéc tai Phuong 1,
Thanh phd Pa Lat, Tinh Lam Pong » duoc thuc hién.

1.2 Muc tiéu nghién ciru

Nham hd trg qua trinh quan 1y tai san va van hanh hoat dong ciia nha may nudc Hb

Xuan Huong, dé tai hudng toi muc tiéu xay dung mot co s dir liéu (CSDL) chuan va

sa dung CSDL nay két hop voi phan mém ArcGIS 10 va phan mém Bentley



WaterGEMS V8i, giai quyét cac van dé phat sinh trong qua trinh van hanh mang lué6i
cap nudc.
Chi tiét cAc muc tiéu nhu sau:

— Ung dung ArcGIS Diagrammer va bo phan mém ArcGIS 10 xay dung CSDL
mang ludi cip nudc;

— Ung dung CSDL va phan mém Bentley WaterGEMS tinh toan 4p luc nudc trén
mang ludi cap nudc va lién két gitra qua trinh quan 1y tai san va diéu phéi thuy
lyc trén mang ludi, dya trén CSDL chuan.

1.3 N§i dung nghién ctru
— Thu thap thong tin vé mang ludi cap nudc tai phuong 1.
— Xay dung cau tric co s& dit liéu (CSDL) véi phan mém ArcGIS Diagrammer.
— Thiét 1ap va phén tich mang luéi trong phan mém bang bd cong cu Ultility
Network Analyst trong.
— Két hop phan mém ArcGIS 10, phan mém Bentley WaterGEMS, trong xdy dung
mang ludi cap nudc.
— Tinh toan va phan tich ap luc nuéc trong mang ludi bang phan mém Bentley
WaterGEMS.
1.4. Poi twong va pham vi nghién ciru
1.4.1. P6i twong nghién ciru:
Poi tuong nghién citu cua dé tai 1a hé thong mang ludi cap nudc tai Phuong 1,
Thanh phé Da Lat, Tinh Lam Dong.
1.4.2. Pham vi nghién ctru:
V& vi tri dia 1y: pham vi nghién ctru 1a Phuong 1, Thanh phd Pa Lat, Tinh Lam
pong.



Hinh 1.1: Vi tri dia ly Phuong 1, Thanh phé Pa Lat, Tinh Lam Dong
Vé cong nghé:
e Sur dung bo phan mém ArcGlIS 10.
e Sir dung phan mém ArcGIS Diagrammer.
e Sir dung phan mém Bentley WaterGEMS V8i.
1.5 Y nghia khoa hoc va thue tién ciia dé tai
1.5.1 Y nghia khoa hoc
Nghién ctru da chang minh viéc két hop hé thong thong tin dia 1y GIS véi hai phan
mém ArcGIS Diagrammer (phan mém chuyén vé thiét ké cau tric dir liéu) va Bentley
WaterGEMS (phan mém chuyén vé cip thoat nuéc), trong xdy dung va van hanh
mang ludi cip nude 1a phuong phéap c6 hiéu qua cao, thich hop ap dung vao thyc té.
1.5.2 Y nghia thye tién
Két qua nghién ctru cua dé tai c6 thé xem xét tng dung trong nghién ciru khoa hoc
va phuc vu kinh doanh nuéc sach. Két qua phan anh mot phan quy trinh quan 1y va
van hanh mang ludi cip nudce, nén cé thé gdp phan tich cuc vao hoan thién hé cong cu
hd tro cho cong tic quy hoach, quan 1y va sir dung hiéu qua nguén vat tu va ngudn
nuéc sach, theo nhu cau phat trién kinh té - xa hoi; bao vé mai truong theo hudng phat

trién bén viing.



CHUONG 2
TONG QUAN NGHIEN CUU

2.1. Pic diém ciia khu vue nghién ciu
2.1.1 Vi tri dia ly

Thanh phé ba Lat rong 393,29 km?, nam trén cao nguyén Lam Vién, noi c6 d§ cao
trén 1.500 mét so voi muc nudc bién. Véi toa do dia ly 11°48'36” dén 12°01'07" vi do
Béac va 108°19'23" dén 108°36'27" kinh d6 Poéng, Pa Lat nam tron trong Tinh Lam
Déng, phia bac giap huyén Lac Duong, phia dong va dong nam gidp huyén DPon
Duong, phia tay giap huyén Lam Ha, phia tay nam giap huyén Buc Trong.

Sau dot diéu chinh dia gidi hanh chinh gan ddy nhéat vao nim 2009, Pa Lat bao gom
12 Phuong ( dugc dinh danh bang sé thir ty tir 1 dén 12) va 4 xa (Xuan Tho, Xuén
Truong, Ta Nung, Tram Hanh). (Nién gidm thong ké Lam Pong nam 2010).

Phuong 1 nam ¢ trung tim Thanh phd Pa Lat. Dan cu phan bd tap trung ¢ khu virc
phia tay, tiép gidp v6i Phuong 6 va Phuong 2, phan dién tich con lai 1a HO Xuan

Huong va san golf nam trén khu ddi thap duoc goi 1a Doi Cu.

BA LAT

PHUONG 1

Hinh 2.1: Vi tri dia Iy Phwong 1, Thanh phé Pa Lat, Tinh LAm DPdng



2.1.2 Hién trang cip nuéc tai Phwong 1 Thanh phé Pa Lat

Hé thdng ngudn cung cap nudc cho Phuong 1 bao géom: nha may nuéc H6 Xuan
Huong, bé chira H6 Xuan Huong va bé chira Nguyén Vin Troi.

Cong suit nha may nudc HO6 Xuan Huong 13 4000 m3/nga‘1y dém, cung cip nuéc cho
11.677 nhan khau, véi nhu ciu ding nudc trung binh ciia mdi nhan khau 1a 4 m®/ngay
dém (Thong ké Nha mdy nuéc Pa Lat, 2009).

Do dic diém dia hinh d6i nti cao va phuc tap, nén vi¢c quan Iy van hanh hé théng
duong 6ng cip nuéc ¢ Phuong 1 Thanh phd Pa Lat ¢6 nhiéu dic thu so véi cac noi
khac, ap luc nude trong cac doan dng & dudi cac thung liing c6 khi 1én dén 20 Kg/ecm?,
cung lac trén dinh déc chi ¢6 0,5 Kg/em?,... Viéc chénh 1éch 4p suit do dia hinh cing
véi nhiéu yéu té khac da gay ra nhiéu su ¢b bé, v duong 6ng, 1am ro ri that thoat mot
luong 16n nuéc sach (co thoi diém that thoat hon 30 % san lwong nudc) cung cap vao

trong khu vuc.

2.2. Tong quan tai li¢u nghién ciru
2.2.1 Phan mém ung dung

2.2.1.1 H¢ thong thong tin dia ly (GIS)

Thuat ngit GIS dugc st dung trong nhiéu linh vuc khac nhau nhu: dia 1y, ky thuat
tin hoc, quan 1y moi trudng va tai nguyén, khoa hoc xir Iy vé dit liéu khong gian,...Su
da dang trong céc linh vuc tng dung dan dén c6 rat nhiéu dinh nghia vé GIS.

Theo Burrough (1986), GIS 1a mét hdp cong cu manh duoc dung dé luu trit va truy
van tily , bién doi va hién thi dir liéu khong gian tir thé giGi thuc cho nhitng muc tiéu
dac biét”.

Theo Smith (1987), GIS 14 hé théng CSDL ma cac dit liéu gan lién vai vi tri khong
gian, va qui trinh hoat dong cia né nham dap ung nhiing yéu cau cia déi twong khong
gian trong CSDL.

Theo Nguyén Kim Loi va ctv (2009), GIS 1a mét hé théng thong tin ma né st dung
dir liéu dau vao, cc thao tac phan tich, CSDL dau ra lién quan vé mat dia Iy khong
gian, nham tro gitp viéc thu nhan; luu trit; quan 1y; xir 1y; phéan tich va hién thi cac

thong tin khong gian tir thé gigi thuc, dé giai quyét cac van dé tong hop théng tin cho



cac muc dich cia con ngudi dit ra, nhu hd tro viéc ra quyét dinh cho vin dé quy

hoach; quan 1y; sir dung dat; tai nguyén thién nhién;...

2.2.1.1.1 Lich sit phat trién

GIS dugc phat trién tir 2 nén tang chinh 13 khoa hoc dia 1y va ban d6 hoc, cling Vi
sur thiic ddy manh mé cua cac tién bo cia nganh ky thuat, khoa hoc may tinh va toan
hoc.

Hé GIS dau tién ra doi vao nhitng nam dau cua thap ki 60 va ngay cang phat trién
manh mé trén nén tang cua cac tién bo cong nghiép may tinh, d6 hoa may tinh, phan
tich dir liéu khong gian va quan tri dir liéu. Hé GIS dau tién dugc dua vao (ng dung
trong cOng tac quan ly tai nguyén & Canada véi tén goi Canada Geographic
Information System, bao géom cac thong tin nong nghiép; 1am nghiép; sir dung dat va
dong vat hoang da.

Tir nhitng nam 80 trd lai ddy, cong nghé GIS da c6 mot su nhay vot vé chat, tro
thanh mot céng cu hitu hiéu trong cong tic quan 1y va trg gitp quyét dinh. Phan mém
GIS dang huéng toi dua cong nghé GIS thanh Heé tu dong thanh 1ap ban d6 va xtr 1y di
liéu Hypermedia (phuong tién cao cap), Hé chuyén gia, Hé tri tué nhdn tao va Hudng
d6i tuong. Phan cang cia GIS phat trién manh mé theo giai phap may tinh dé ban
(Desktop), nhat 1a trong nhitng nim gan day di ra doi cac bd vi xu 1y cuc manh; thiét
bi Iwu trix It liéu; hién thi va in 4n thong tin tién tién da 1am cho cong nghé GIS thay
d6i vé chat (Pang Van Buc, 2001).

Ngay nay cong nghé GIS dang phat trién manh theo hudng t6 hop va lién két mang.
Trong sudt qua trinh hinh thanh va phat trién, cong nghé GIS luén ty hoan thién tir
thip dén cao, tir don gian dén phuc tap dé phu hop Vvéi cac tién bd méi nhat cua khoa

hoc va k¥ thuat.

2.2.1.1.2 Cac thanh phan
GIS ¢6 nam thanh phan co ban sau: phan ctang, phan mém, sé liéu, chuyén vién,

chinh sach va quan 1y.
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Hinh 2.2: Céc thanh phan cia GIS
Phan ciing
— Thiét bi: may vi tinh (computer), may vé& (plotters), may in (printer), ban s6 hoa
(digitizer), thiét bi quét anh (scanners), dinh vi vé tinh GPS,...
— Céc phuong tién luu trix s6 liéu: USB, CDROM, bd nhé ngoai, ...
Phan mém
— Phan mém 1a tap hop céc cau 1énh, chi thi nham diéu khién phan ciing ctua may
tinh thuc hién mot nhiém vu xac dinh.
— Phan mém hé théng thong tin dia 1y c6 thé 1a mot hodc to hop cac phan mém
may tinh.

— Phan mém duoc sir dung trong k¥ thuat GIS phai bao gom cac tinh nang co ban

sau:
= Nhap va kiém tra dit liéu (Data input)
» Luu trlr va quan ly CSDL (Geographic database)
= Xuét di liéu (Display and reporting)
= Bién d6i dit liéu (Data transformation)
» Tuong tac voi ngudi dung (Query input)
S6 lieu

— S6 lidu duoc st dung trong GIS khong chi 1a s6 liéu dia 1y (geo-referenced-

data) riéng 1& ma con phai duoc thiét ké trong mot CSDL (database).



— Nhiing thong tin dia 1y 1a thong tin bao gém cac dit kién vé vj tri dia 1y, thudc
tinh (attributes) ctia thong tin, méi lién hé khong gian (spatial relationships) giira
cac thong tin.

— €6 2 dang sb ligu dugc str dung trong k§ thuat GIS 1a:

CSDL bdn do: 12 nhitng mé ta hinh anh ban do duoc sé hoa theo mot khuon
dang nhit dinh ma may tinh hiéu duoc. Hé thdng thong tin dia Iy dung CSDL nay
dé Xuét ra cac ban do trén man hinh hoic ra cac thiét bi ngoai vi khac nhu may in,
may Vve.

=S4 liéu Vector: duge trinh bay dudi dang diém, dudng va ving, mdi dang

c6 lién quan dén mot s6 liéu thude tinh dugc luu trit trong CSDL.

= S6 liéu Raster: dugc trinh bay dudi dang ludi 6 vudng hay 6 chit nhat déu

nhau, gia trj duoc 4n dinh cho mdi 6 s& chi dinh gia tri cua thudc tinh. S liéu

ctia anh vé tinh va so liéu ban d6 duoc quét (scanned map) 1a céc loai s6 liéu

Raster.

S6 liéu thuge tinh (Attribute): dugce trinh bay dudi dang cac ky tu hoic s6, hoac
ky hiéu dé mé ta cac thudc tinh ctia cac thong tin thudc vé dia 1y.
Chuyén vién

Chuyén vién 12 mét trong nhiing hop phan quan trong cia cong nghé GIS, doi hoi
nhitng chuyén vién huéng dan sir dung hé thdng dé thuc hién cac chirc ning phén tich
va xtr 1y céc sb lidu, doi hoi phai thong thao vé viéc lra chon cac cong cu GIS dé sir
dung, c6 kién thirc vé cac so lidu dang dugc sir dung va thong hiéu céc tién trinh dang
va s€ thuc hién.

Chinh sach va quan ly

Hé thong GIS can duoc diéu hanh bai mot bo phan quan 1y, bo phan nay phai dugc
bd nhiém dé t6 chtc hoat dong hé théng GIS mét cach ¢6 hiéu qua, phuc vu ngudi st
dung thong tin.

Pé hoat dong thanh cong, hé thdng GIS phai dugc dit trong mot khung té chic phu
hop va c6 nhitng huéng dan can thiét ¢é quan 1y, thu thap, luu trir va phén tich s6 liéu,
d6ng thoi c6 kha nang phat trién duoc hé thdng GIS theo nhu cau. Hé théng GIS can
dugc didu hanh boi mot bo phan quan 1y, bo phan nay phai duoc bd nhiém dé t6 chic
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hoat dong hé théng GIS mét cach c6 hiéu qua, nham phuc vu ngudi st dung thong tin
mot cach tdt nhat.
2.2.1.1.3 Topology

Topology 13 mot phwong phap toan hoc dung dé xac dinh cic quan hé khong gian.
Céu tric topology con dugc goi 1 cdu triic cung-nat (arc-node). Trong Cau tric nay,
phan tir co ban 13 cung. Mdi cung duoc mé ta nhu 1a mot chudi nhitng doan thang ndi
lién nhau, diém dau va cudi cung goi 1a nat (node), nhirng diém gitra cung goi 1a dinh
(vertex). Nt 1a diém giao nhau cua hai hay nhiéu cung, ddi vai nhitng cung doc lap,
nat 1a diém cudi cung cua cung, khong ndi lién véi bat ky cung nao khac.

Ving 13 mot chudi nhitng cung ndi lién nhau va khép kin, nhitng cung nay chinh 1a
nhitng bién cua ving. Mdi ving c6 thé gidi han bai hai dudng cong khép kin 16ng vao
nhau va khong cat nhau.

2.2.1.1.4 Geometric Network
Geometric network
— Geometric network (mang luéi hinh hoc) cung cap cho ngudi sir dung cach
thirc @& mo hinh hoa cac mang ludi va thong tin vé co s vat chat dugc st dung
trong thuc té.
Vi du: mang luéi dién, nuéc; mang ludi song, sudi...

— Geometric network trg gitip ngudi sir dung giai quyét nhiéu bai toan phan tich
mang trong thyc té nhu:

= Tim cac yéu té dang duoc két néi hodc bi ngat két néi trong mang.

= X4c dinh huéng dong chay trong cac duong 6ng (cac edges)
— Geometric network 1 tdp hop cua cac cach (edges) va cac nat két ndi
(junctions), ngudn dit liéu dé xdy dung Geometric network 13 Geodatabase. Céc
Feature Class trong Feature Dataset dugc s dung lam ngudn dit liéu cho viéc

thanh 1ap céc edges va cac junctions trong mang.

— Céac thanh phan cua Geometric network 1a: Edges va Junctions



= Edges (canh): 1a cic dbi twong line dong vai trd topology trong mang.
Chung duoc dung dé vach tuyén va phan tich ludng. Edges dugc phan thanh
hai loai la Simple Edges va Complex Edges
o Simple Edges: 13 cac canh don chi gdm mot diém dau va mot diém cubi.
o Complex Edges: 1a canh ngoai diém dau va diém cudi con chira cac
nhiéu nut mang khac.
= Junctions (nat): 1a cac diém dong vai trd két ndi cac canh trong mang.
Junctions dugc chia thanh hai loai la User-defined junctions va Orphan
junctions
o User-defined junctions: la 16p cac nut do nguoi su dung tao nén dua
trén dir liéu nguon.
o Orphan junctions: 1a 16p cac nut duoc tu dong tao ra khi mang ludi
thanh 1ap nham duy tri tinh toan ven cta mang ( cac nat duoC tao MOi
khong trung vi tri v6i cac nat da cé sin).
Logical network
— Mo&i mot Geometric network s& c6 mot Logical network (mang lugi logic)
tuong tng. Logical network 13 tap hop cia cac bang ghi lai méi quan hé két noi
giita cac dbi tuong trong mang.
— Mot edges hoac mot junctions trong Geometric network tuong ung véi mot

hozc nhiéu edges hoic junctions trong Logical network.

— Khi cac edges va junctions duoc stra ddi hay cap nhat trong Geometric network
thi trong Logical network ciing s& dugc ty dong sira doi hay cap nhat twong ung.
Enabled and disabled features

— Trong qua trinh phan tich mang ludi & c¢6 liic can dén viéc khoanh ving hoic
v6 hiéu hoa chira ning ctia mot hoic nhiéu dbi twong trong mang luéi. Thay vi x6a
hodc ngat két ndi cac doi twong khong can thiét, ta c6 thé vo hiéu hoa cac ddi
tuong nay trong qua trinh lam vigc.

— Trang thai kich hoat hay v6 hi¢u hoa céc doi tuong la thudc tinh dugc quy dinh

trong treong Enabled.
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— Khi tién hanh xdy dung Geometric Network tir cac 16p feature classes, truong
Enabled s& duoc ty dong hinh thanh trong cac 16p dau vao, ddng thoi Enabled
Domain s& duoc tao ra néu nhu chua duoc tao trude do.
— Truong Enabled sé c6 Domain voi hai gia tri 1a ding hodc sai tuéng tng voi
kich hoat hoac v6 hiéu hoa.
2.2.1.1.5 Céc thanh phin ciu thanh CSDL
— GeoDatabase 1a mot CSDL c6 chira mét hay nhiéu Feature Dataset.
— Feature Dataset 1a mot nhom céc loai ddi tuong c6 cung chung hé quy chiéu
va hé toa do. Mot Feature Dataset c¢6 thé chira mot hay nhiéu Feature Class.
— Feature Class 1a don vi chia cac dbi twong khong gian cia ban do tuong
duong voi mot 16p (layer) trong ArcMap. Mbi Feature Class chi chira mét dang
d6i twong (polygon - viing, Line - duwong, point hay multipoint- diém).
— Domain 12 mién gié tri hop 1 caa mét truong thudc tinh nao doé.
— Subtype 1a tén cua kiéu ddi tuong dia Iy co sé hoic tén cua kiéu dbi trong dia
1y dan xuat.

— Relationship 13 méi quan hé giira cac déi tugng trong CSDL.

2.2.1.2 Phan mém ArcGIS Diagrammer
Pham mém ArcGIS Diagrammer dugc phat trién bai hang phan mém ESRI. Phan

mém 13 mot phan caa bo san pham ArcGIS Desktop.

Vé co ban, phan mém ArcGIS Diagrammer duoc sir dung dé bién tap hinh anh cho

cac tap tin c6 dudi “ XML ”, duoc tao ra boi phan mém ArcCatalog.
Moi trudng thiét ké luoc do trong ArcGIS Diagrammer kha gidng véi Microsoft

Visual Studio 2005, tao diéu kién thuan loi cho ngudi sir dung khi 1am viéc.
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Hinh 2.3: Giao dién phan mém ArcGIS Diagrammer

2.2.1.3 Phan mém Bentley WaterGEMS

Phan mém Bentley WaterGEMS duoc phat trién boi hing Bentley.

Bentley WaterGEMS 13 phan mém tng dung mé hinh hoéa thuy luc, mé phong chat
lwgng nuéc trong hé thong phan phbi nudc véi kha nang tuong tac tién tién, xay dung
mo hinh khong gian dia 1y va tich hop cac cong cu quan ly. Bentley WaterGEMS cung
cAp Mot moi trudng lam viéc dé dang cho phép nguoi ding co thé phan tich, thiét ké,
t6i vu hoa hé thdng cip nudc. Bentley WaterGEMS c6 thé van hanh trén cac phan
mém nhu: MicroStation, AutoCAD, ché d6 doc lap Stand Alone va dic biét 1a
ArcGIS.

Nguoi dung c6 thé st dung Bentley WaterGEMS dé giai quyét nhirng van dé sau:

— Phan tich thuy luc theo thoi gian cua hé thdng phan phdi nuéc véi cac doi
tuong nhu Bom, Bé chaa, Buong dng, Ong ni, Van,...

— Thuc hién du bao mé phong thoi gian kéo dai dé phan tich kha ning phan tng
cua hé thong thity luc véi nhitng nhu cau cung cap va tiéu thu nuéc khac nhau.

— Phan tich luu luong chita chay trong diéu kién khic nghiét caa hé thong.

— Ung dung chtc ning quan 1y kich ban, so sanh cac tinh hudng khac nhau trong
hé thdng thay lyc.
— Hiéu chinh m6 hinh ty dong voi cong cu Darwin Calibrator thong qua thuat

toan di truyén.
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— Dic biét, chay trén tng dung cua cic phdn mém khac nhu MicroStation,
AutCAD va ArcGIS cho phép ung dung hé théng thong tin dia 1y giai quyét cac
van dé thuy luc mang luéi duong ong.
Phan mém Bentley WaterGEMS mai nhét hién nay 13 V8i SELECTseries 4 c6 céac
tinh ning ndi bat sau:
— Tich hop Microstation, AutoCAD, ArcGIS, Google Earth.
— Hb trg cho ProjectWise V8i: Quan 1y cic tap tin bing cach st dung
WaterGEMS ProjectWise.
— Tich hop day du véi tat ca cac phién ban hién hanh ctia MicroStation. Trong do,
MicroStation dugc sir dung nhu mdt cach chia sé mot nhiém vu chung dé cung cap
cac dy an tot hon. V&i mot bo phan mém tich hop dé s dung va kha ning linh
hoat, MicroStation giup cai thién thiét ké, mé hinh héa truc quan, quan 1y tai liéu,
va du 4n ban db cua tat ca cac hinh dang va kich ¢d.
— Tich hop day du véi tat ca cac phién ban hién hanh cua AutoCAD (Bentley
WaterGEMS V8i SELECTseries 4 da hd tro ¢én Autocad 2013).
— Tich hop day du véi tat ca cac phién ban hién hanh cua ESRI (Bentley
WaterGEMS V8i SELECTseries 4 d3 hd tro dén ArcGIS 10 SP5, ArcGIS 10.1
SP1).
— Két qua WaterGEMS va dit liéu dau vao c6 thé dé dang dugc xuét sang Google
Earth mot cach mién phi. Kha ning tao tap tin Google Earth (KML, KMZ) cho
viéc hién thi két qua.
Tap tin dit liéu nén
— Sir dung lép nén dé hién thi gibng nhu mot hinh anh nam phia sau mang luGi
nham truc quan hoa thong tin.
— Swr dung bt ky dinh dang dit liéu sau day:
= Stand Alone: bmp, jpg, jpeg, JPE, JFIF, gif, tif, tiff, png, hoac tap tin
sid...
»  AutoCAD: HJ tro tt ca dix liéu nén tir Autocad.

= MicroStation: HJ tro tat ca dir liéu nén tir Microstation va Bentley Map.
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= ArcGIS: H8 tro tat ca cac dinh dang dit liéu cua ESRI.
ArcGIS GeoTables
— GeoTables cho phép cho mét cai nhin nang dong trong viéc luu trir thong tin
GIS. Céac dir liéu duoc duy tri trong kich ban hién tai (Current Scenario) duogc
quan ly boi ArcMap. Bat ky cot dit liu nao dugc thém vao bang ddi tuong
GeoTable s€ duogc ty dong cap nhat vao nhirng thudc tinh cua bang ArcGIS va su
d6ng bo véi cac bang thudc tinh tao ra tinh twong thich manh mé. Cé nghia 14 cac

cot, dir liéu va dinh dang duoc chia sé 1an nhau.

— Vi GeoTables, chung ta c6 thé:
= S dung cac d6i twong duoc dinh nghia trong ArcMap, dé ban do hoa
cac yéu tb trén Bentley WaterGEMS.
= S dung ArcMap Select By Attributes, dé truy van cac yéu té ban d6
dua trén Bentley WaterGEMS.
» Tao cic bao cdo va dd thi.
= Sir dung céac chic ning truy van va phan tich khong gian dugc hd tro boi
ArcGIS.
= Ngoai ra, GeoTables don gian héa viéc nhap dir liéu, phan tich két qua

va chinh stra bén trong cua ArcGIS.

Tinh toan mo hinh va phat hién ro ri (giam that thoat nudc)

— Cong cu Darwin Calibrator dat hiéu qua cao trong viéc phat hién ro ri (Leak
Detection) trong hé thdng cip nudc: ngudi dung c6 thé sir dung cong cu trén bang
giai thuat di truyén qua dir liéu dong chay va ap luc.

— Dung trudng dit lieu SCADA hoic ngudn dit lidu khac dé hiéu chinh mé hinh
thay lyc. Tim céc gia tri tbi uu cho bat ky su két hop cua cac tham s6 mo hinh nhu
d6 nham 6ng, nhu cau ndi va lién két (duong 6ng va van) tinh trang hoat dong,
phti hop nhét véi tinh hinh thyc té trong hé thong thay luc. Hiéu chuan nudc ro ri
chi c6 sin trong WaterGEMS. Chirc ning nay 1a rat quan trong dé du béo chinh

xéc s6 lwong 1o ri dua trén truong dir liéu thuc té.
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Cong cu bao céo:
— Phan mém Bentley WaterGEMS cung cap mét loat cac bao cao tuy chon va
phuong phép luu trit. Cac cong cu béo cdo sin co duoc mau sic, kich thude hoa,
cht thich, 2D/3D cAu hinh dong, FlexTables, dd thi, contour va cac bao cao du an

(Kiém ké, tom tat,...).

— Tat ca cac cong cu bao cdo c6 thé dugc ma dong thoi va nhiéu bang, biéu d6 va

hd so ¢6 thé duoc hién thi cting mét lic.
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Hinh 2.4: Giao dién phan mém Bentley WaterGEMS V8i
2.2.2 Mang lwéi cip nurée

2.2.2.1 Pinh nghia cac ddi tweng trong mang lwéi cap nwéc:

Mang lu6i phan phdi nudc: dung dé van chuyén phin phdi nudc truc tiép dén cac
d6i tuong sir dung. Co6 ba loai mang ludi cdp nudc 1a mang cut, mang vong va mang
hon hop.

Mang ludi cut (mang nhanh)

— Puong 6ng bé tri thanh nhanh ciy, nuéc cip vao khu vue dung nude chi theo
mét chiéu duy nhat.
— Mang luéi cip nudc dang cut co tong chiéu dai duong ong nho, nhung cip

nuéc khong dam bao an toan lién tuc, néu co su ¢ can sira chita va phai ngiing
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cap nudc & mot doan éng nao d6 phia dau mang ludi, thi cac dbi twong dung nudc

phia sau s& bi mat nuéc.

— Mang luéi dang cut thudng sir dung trong diéu kién dbi trong dung nuéc nho,
muc do dau tu don gian hoic cac do thi loai vira tai cac qudc gia dang phat trién,
noi ma thu nhap cia ngudi tiéu dung thap, trinh d6 dan tri chua cao ciing nhu kha
nang va trinh d6 quan 1y chung con han ché.

Mang lu6i vong

— Nudc cép vao khu vuc dung nuéc theo hai hoac nhiéu hudng khac nhau. Giita
cac hudng nudc chay thuong duoc ngin cach bang mét van chan, néu van nay
dong diém cap nudc cudi cung cia hudng chinh 13 vi tri ctia van d6, néu van mo,
bién gidi cap nudc cua cac huéng sé bién dong tiy theo murc d6 tiéu thy trén mang
luoi.

— Mang luéi cip nudc dang vong cap nudc an toan, khi ¢é sy ¢b ¢ dudong ong
chinh ctia mot huéng nudc chay, nudc co thé duoc cap tir cac huéng khac dén

phuc vu cac déi twong dung nudc.

— Mang lué6i vong thudng duoc sir dung khi két hop chita chay véi cac nhu cau
dung nude khac. Loai hinh nay phi hop véi cac quéc gia c6 muc séng va trinh do
dan tri cao, hoac tai cac khu vuc ma y thic chap hanh phap luat cia nguoi dung
nuéc tt, khong co tinh trang dau ndi trai phép, hodc khi didu kién co so vat chat
gianh cho viéc quan 1y hé thdng cap nudc duoc wu tién, trinh d6 quan 1y ctia nha
cung cap nude duoc cai thién du cho viéc quan Iy mang ludi cip nudc mot cach
khoa hoc va chat cheé.

Mang luéi cip nuéc dang hdn hop c6 thé dung hai dang trén két hop dé cap nudéc

cho mét khu vye. D6i vai cac ving 16n hoic tai nhitng vi tri can cip nudc an toan hon

thi cip nudc dang vong, con nhitng khu vuc khéac stir dung dang mang cut cho kinh té

va phu hop Vvéi trinh d6 quan 1y mang ludi cap nuéc.

Tram bom cép hai dung dé bom nudc tir bé chira nude sach 1én dai hodc vao mang

phan phdi cung cap cho cac ddi twong st dung.

Pai nudc, Bé chira: nhin chung lam nhiém vu diéu hoa va du trit. Vao cac gio cao

diém, khi tiéu thu nuéc manh thi 4p suit nudc tai cac diém cudi mang ludi thudng bi
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suy giam, khi d6 nudc du trix tir trén dai chay xudng dé hd tro ting ap cho mang. Vao
gio thap diém, nudc tiéu thu it hon thi lvgng nudc du vai ap suét [on c6 thé 1én dai dé
du trit sin mot cot ap.

Puong dng chuyén tai: dung dé van chuyén nudc tir tram bom cap hai dén diém dau
tién cua mang ludi phan phdi nudc. Pudng 6ng chuyén tai cé thé co duong kinh rat
16N t6i 1000mm, 2000mm tiy theo quy md cua hé thong.

Puong 6ng phan phdi: ding dé van chuyén nudc tir dudng 6ng chuyén tai dén
duong 6ng nhanh. Cac dudng dng phan phdi di doc theo duong phd, ngd, xém va co
thé tiéu thu doc theo duong di. Trén duong dng phan phdi ¢ lap cac dai khoi thay cho
cac 6ng nho hon. Puong dng phan phdi thuong c6 duong kinh tir 80mm, 100mm va
[6n hon.

Puong 6ng dich vu (dudng dng nhanh): Puong éng c6 dudong kinh nhé hon 80mm
Cap nudc tryuc tiép toi cac ho tidu thu. Cubi dudng 6ng dich vu 1a cac ddng hod do nudc,
cac van va phy kién dau ndi véi duong éng cap nudce bén trong nha.

Van: 1a thiét bi van hanh bang tay (c6 thé bang dién, khi nén hodc cac dang tro luc
khac...) dung dé diéu khién dong nudc trong hé thong dng. Né co6 miéng ra, miéng vao
(bang ren, bang mat bich, bang han hoic cac phuong phap ndi khac) sao cho co thé
lip n6 vao duong 6ng.

Pdng hd do nudce: 1a dung cu dé do lwong nude khach hang st dung.

Thiét bi dau ndi dung dé lién két cac doan dng trén mang lai véi nhau.

2.2.2.2 Cac yéu td thiy lwe trong mang cip nuwéc

Luu lugng nudc: 1a thé tich nudc chay qua mot thiét dién ngang cia dong chay

trong mot don vi thoi gian (thuong dugc tinh bang gidy- ki hiéu 14 s)

Q=v.®m @
Trong do6 :

Q Luu luong dong chay (m%/s).
V  Van téc trung binh ctia dong chay (m/s).
(@ Mt cét u6t (m?).
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Ap luc: 1a luc tac dong trén mot don vi dién tich bé mit. Ap luc nuée tac dong ti 18

thuan véi d6 sau cua nudc. Cot nude cao 1 m twong duong vai 9,8 kPa.
Don vi ap luc nudc: kPa hoac m H,0 (mét cot nude).

Ap luc yéu cdu trén mang ludi cip nudc: 1a ap luc can thiét dé dua nudc t6i vi tri
bat loi nhat cua khu vuc dung nudc (xa nhat, cao nhat so véi vi tri tram bom), déng
thoi tai cac vi tri d6 can phai c6 mot ap luc ty do can thiét dé nudc chay dén duogc thiét
bi vé sinh & vi tri bét lgi nhat ciia ngdi nha khach hang.

Nudc duoc dua dén noi st dung bang ap luc do may bom hay dai nuéc tao ra. Tuy
theo murc do dich vu cip nudc ma dua ra nhitng yéu cau vé ap luc khac nhau déi véi
mang ludi cap nudc. Trong trudng hop két hop chita chay ap luc thap, 4p luc can thiét
tai hong chita chay & Vi tri bat loi nhat ctia mang lugi téi thiéu phai 1a 10m.

Ap lyc trén mang lu6i phu thudc vao ché 6 bom, chat luong caa tuyén ng truyén
dan va phuong phap quan 1y. Ap luc khong thé dat gia tri cao néu duong 6ng lap dat
khong dam bao yéu cau k¥ thuat, c6 qua nhiéu diém dau ndi doc tuyén. Ap luc ciing
khong thé cao néu may bom chi van hanh véi ap luc nho. Ap luc ciia mang ludi cang

dat gia trj 16n, mirc do dich vy cip nude cang cao.

2.3. Tinh hinh nghién ciru quan Iy va van hanh mang lwéi cip nwéc
2.3.1 Nghién ciru trén thé gi6i

Nhitng nim gan ddy, GIS dong vai tro quan trong trong linh vuc quan 1y mang lui
cung cap nudc sinh hoat. Cac nghién citu tng dung GIS trong quan 1y, van hanh mang
luGi cap nudc xoay quanh van dé phan phdi nudc dya trén dix liéu GIS, xay dung ng
dung méi dua trén dit liéu GIS dé quan 1y, van hanh mang lu6i cAp nudc, danh gia
mirc d6 6 nhiém nuée trong mang ludi, ...

Danh gia va quan 1y cac yéu t6 thiy lyc 1a mot khau vo cling quan trong trong van
hanh mang ludi cap nudc, tich hop giira dit liéu GIS va cac phan mém chuyén nganh
cap nudc dem lai hidu qua cao trong qua trinh quan 1y, diéu phéi nuéc trong mang
luai.

1. Adrian.M.D, Foster.J, 2002. Protecting water supply quality — decision support

using geographical information systems (GIS). School of Geography, University of

Leeds, Leeds, LS2 9JT, UK.
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2. Guth.N and Klingel.P, 2012. Demand Allocation in Water Distribution Network
Modelling — A GIS-Based Approach Using Voronoi Diagrams with Constraint.
Karlsruhe Institute of Technology (KIT), Institute for Water and River Basin

Management, Germany.

3. Mohan.S and Vairavamoorthy.K, 2004. Development of GIS based
contamination risk assessment in water distribution systems. Loughborough
University and at IIT Madras.

4. Tremblay A. Thomas, Paull, J. Gene, Rodgers, W. Robert, Wermund, E. G.,
1994. GIS Database for Water Management on the Rio Grande Delta Plain, USGS.

5. Walski, T. M.; Chase, D. V.; Savic, D. A.; Grayman, W.; Beckwith, S. &
Koelle, 2003. Advanced Water Distribution Modeling and Management. Haestad
Press, ISBN 0-9714141-2-2, Waterbury, USA.

2.3.2 Nghién ctru trong nwéc

Hién nay o Viét Nam, viéc sir dung GIS dé quan Iy tai san mang ludi cip nude chua
thuc sy pho bién. Qua trinh quan 1y, van hanh mang ludi cap nuéc cha yéu dya trén
cac phan mém chuyén nganh nhu Epanet, WaterCad,...Céac phan mém nay chi quan 1y
thong tin thudc tinh cua cac ddi tugng trong mang ludi, khong cé chirc nang quan ly
dir liéu khong gian, vi vay nguoi st dung rat kho khan trong viéc xac dinh cac doi
tugng trong thuc té.

Qua trinh quan 1y, van hanh mang lu6i cip co tng dung dit liéu GIS chi yéu thong
qua cic phan mém duoc viét dua trén cong nghé GIS cua ESRI hoic dua trén cac cong
cu tich hop véi phan mém ArcMap.

1. Lé Van Duc, 2008. Tich hop cong nghé thong tin dia Iy va mé hinh toan thuylyc

- hydgis dé qudn Iy mot Mang luwéi cap nwéc Thanh phé Ién. Trudng Pai Hoc Bach

Khoa, PHQG-HCM.

2. Nguyén Viét Hung, 2002. Nghién ciu 1vng dung cong nghé GIS cia Esri va mo

hinh dir liéu Dan-Vand trong linh viec Cdp miedc sach. Pai hoc Cong Nghé — Trudng

Dai hoc qudc gia Ha Noi.
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3. Tran Thanh Diing, 2005. Nghién cizu mé réng hé thong cap nuéc cua Thanh phod

Pa Ning dén nam 2040. Pai hoc Pa Nang.

Tém lai, cac nghién ciru vé tng dung GIS trong quan 1y, van hanh mang luGi cap
nude da duoc sir dung phd bién & cac nude trén thé gidi. Riéng ¢ Viét Nam, day la
phuong phap tiép cin con méi mé va chua duge nghién ctru nhiéu. Chinh vi vay, dé tai
nay huéng dén viéc tich hop GIS véi hai phan mém ArcGIS Diagrammer va Bentley

WaterGEMS, trong x4y dung va van hanh mang luGi cap nudc mot cach hiéu qua.
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CHUONG 3
PHUONG PHAP NGHIEN CUU

3.1 Phuong tién nghién ciru

— Dia diém vung nghién ctru: Phuong 1, Thanh phd Pa Lat, Tinh Lam Ddng.

— Trang thiét bi va phin mém: mdy vi tinh, phan mém ArcGIS 10, phian mém
ArcGIS Diagrammer, phan mém Bentley WaterGEMS V8i.

— Nguén dir liéu: dé tai sir dung cac dit liéu dugc cung cap boi Cong ty Cap Thoat
Nudc Lam Pong, nam 2009.
3.2 Lwoc dd phwong phap nghién ciru

Nghién ctru tich hop nhiéu cong cu bao gom GIS, ArcGIS Diagrammer va Bentley
WaterGEMS.

Phan mém ArcGIS Diagrammer c6 chic ning xay dung cau trac dit liéu. Tiép theo,
c4u tric nay dugc dua vao phan mém ArcCatalog dé tién hanh tao CSDL cho mang
luéi cap nudc.

CSDL nay duoc st dung 1am dix lidu dau vao dé xay dung hai Geometric Network,
dugc ding 1am co sé trong quan 1y tai san va van hanh mang ludi cap nudc.

Két hop Geometric Network thir nhat vira tao va cac cong cu phan tich mang ludi
ciia AcrMap, tién hanh dinh hudng dong chay trong mang ludi. Sau d6 tién hanh déng
mét van bat ky nham cit nudce tai mot khu vue trén mang. Két qua thu duoc 1a cac ddi
tuwong bi mat nudce trén mang ludi.

Tién hanh thiét l1ap Geometric Network thi hai véi phan mém Bentley
WaterGEMS. Sau d6 str dung cac cong cu trong phan mém tinh toan 4p luc nudc trén

mang ludi cip nude. Két qua thu duoc 1a ban d ap luc tai cac diém trén mang ludi.

21



Phuemng 1, Tp Ba Lat > Bu vao

L

Mang I cap nudc i trgmg nghién ciu
XAy dung
CAu triic CSDL
Buemg dng (1)

- By viio Van hé thong (5)

Ba chira (2)
Bau vao - csbL < Béu vao ( Van m[?; khienf )

Bom (3)

Biéng hé (4) DAufvao Diem dau ndi (7)

¥ r

(10203 Diu vao—e| Geometric Network 2 Gaometric Network 1 |a—Béu vao ”]":zgéﬂ_ﬁ:“ﬂ

v i *
Thist Ia;: r:::[lg 50 ky Quy dinh dang chay Quan Iy tai san
N r
Banh gia ap e Cat nude
Két qua
Két qua K&t qua

Bén d 4p lyc Cacﬁf;'mg'gg b D@ ligu théng ké

Hinh 3.1: So @6 phwong phap nghién citu

3.2 Xay dung ciu tricc CSDL
Thu thap thong tin tir viéc nghién ciru cac dbi twong trong mang cap nudc, loc ra
cac dbi twong déng vai tro quan trong, cac thong sd co ban quan trong cua ting doi
tuong va moi quan hé giira cac ddi teong tham gia trong mang ludi.
Dua trén nhiing thong tin nay tién hanh xay dung ciu tric CSDL cho mang luéi
Cép nu6c, Phuong 1.
Céu trac CSDL bao gom hai Feature Dataset va mudi ba Feature Class tuong ¢ng
Vé6i 13 d6i tuong.
Thiét lap hai Feature Dataset
=  MangCapNuoc: Chta cac d6i tuong thuéc mang cap nuéc.
= BaseMap: Chira cac ddi tuong nén nhu nha, duong, ...
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Thiét 1ap 13 Feature Class

Bang 3.1. Cac Feature Class trong CSDL

STT Tén Feature Class Mo ta
1 Bom Bom
2 DongHoTong Dong ho tong
3 DongHoApLuc Dong ho ap luc
4 DongHoDichVu DPong ho dich vu
5 OngChuyenTai Puong dng chuyén tai
6 OngPhanPhoi Puong dng phéan phoi
7 OngDichVu Puong 6ng dich vu
8 BeChua Bé chia
9 VanDieuKhien Van diéu khién
10 VanHeThong Van hé thong
11 DiemDauNoi Diém dau noi
12 DaLat_Nha Nha khach hang
13 DalLat_Duong DPuong phd

Thiét lap cac 16p c6 chira Subtype

Bang 3.2. Cac lop co6 subtype

STT Tén Feature Class Tén Subtype Mo ta

VanCong Van cong

1 VanHeThong
VanBuom Van budém
VanMotChieu Van mat chiéu
VanHaiChieu Van hai chiéu

2 VanDieuKhien
VanXaCan Van xa can
VanXaKhi Van xa khi
Co Co
Thap Thap
Te Té

3 DiemDauNoi i
MatBich Mat bich
Noi Noi
Tum Tam
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Dinh dang hinh hoc khéng gian cua cac 16p dbi twong:

e L6p nha: c6 dang 1a vung ( Polygon).

e L6p Buong: c6 dang duong (Polyline).

e Céc 16p duong bng: co dang la duong (Polyline).

e Céc 16p con lai : c6 dang 1a diém (Point).

Thiét 1ap cac mdi quan hé (Relationship) gitta cac déi twong trong mang ludi

Bang 3.3: Danh sach cac Relationship trong CSDL

STT Tén quan hé M0 ta Mai quan hé
1 Relate_OngCT_Bom Ong chuyén tai - Bom 1-1

2 Relate_ BeChua _OngCT Bé chira - Ong 1 — Nhiéu
3 Relate_OngCT_DiemDauNoi Ong chuyén tai - Piém dau ndi 1 - Nhiéu
4 Relate_OngCT_DongHoApLuc Ong chuyén tai - Bong ho 4p luc | 1 - Nhiéu
5 Relate_OngCT_DongHoTong Ong chuyeén tai - Dong ho tong 1-1

6 Relate_OngCT_VanDieuKhien Ong chuyén tai - Van diéu khién | 1 - Nhiéu
7 Relate_OngDV_DiemDauNoi Ong dich vu - Biém dau ndi 1 - Nhiéu
8 Relate_OngDV_DongHoDV Ong dich vu - Bong ho dich vu 1 - Nhiéu
9 Relate_OngDV_VanDieuKhien | Ong dich vu - Van diéu khién 1 - Nhiéu
10 Relate_OngDV_VanHeThong Ong dich vu - Van hé théng 1 - Nhiéu
11 Relate_OngPP_DiemDauNoi Ong phan phdi - Diém dau ndi 1 - Nhiéu
12 Relate_OngPP_DongHoApLuc Ong phan phdi - BPong hd ap luc | 1 - Nhiéu
13 Relate_OngPP_VanDieuKhien Ong phan phoi - Van diéu khien | 1 - Nhiéu
14 Relate_OngCT _ VanHeThong Ong chuyén tai - Van hé thong 1 - Nhiéu
15 Relate_ OngPP _ VanHeThong Ong phan phdi - Van hé théng 1 - Nhiéu
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Mo ta mdi quan hé
e Relate_ OngCT_Bom

Pay 1a mdi quan hé gitta hai thuc thé OngCT (6ng chuyén tai) va Bom
(Bom).

Mo ta: Mdi OngCT c6 thé két néi hodc khong két ndi vai mot Bom, nguoc lai mot
Bom c6 thé két ndi hoic khong két ndi véi mot dng OngCT. Méi quan hé giira hai
thue thé nay 1a mdi quan hé 1 - 1 (mot — mot). Hai thuc thé nay ton tai doc 1ap nhau.

e Relate_ BeChua _OngCT

Pay 1a mdi quan hé gira hai thuc thé OngCT (6ng chuyén tai) va BeChua
(Bé chua)

Mo ta: Mdi OngCT c6 thé két ndi hoic khong két ndi véi mot BeChua, nguoc lai
mot BeChua c6 thé két ndi hoac khong két ndi véi mot hoac nhiéu dng chuyén tai .
Mbi quan hé gitra hai thyc thé nay 1a méi quan hé 1 — Nhiéu. Hai thyc thé nay ton tai
doc lap nhau.

e Relate_OngCT_DiemDauNoi

Pay 1a mdi quan hé giita hai thuc thé OngCT (6ng chuyén tai) va DiemDauNoi
(Piém dau ndi)

M6 ta: Mdi DiemDauNoi c6 thé két ndi hoic khong két ndi vsi mot OngCT,
nguoc lai mot OngCT c6 thé két ndi hoic khong két ndi véi mot hoac nhiéu
DiemDauNoi. Méi quan hé giita hai thuc thé nay 1a mdi quan hé 1 — Nhiéu. Hai thuc
thé nay ton tai doc 1ap nhau.

e Relate_OngCT_DongHoApLuc

Pay 1a mdi quan hé giita hai thuc thé OngCT (dng chuyén tai) va DongHoApLuc
Bdng hd ap luc)

Mo ta: Mdi DongHoApLuc ¢6 thé két ndi hoic khong két ndi véi mot OngCT,
nguoc lai mot OngCT c6 thé két ndi hodc khong két ndi véi mot hoic nhiéu
DongHoApLuc. Mdi quan hé giita hai thuc thé nay 1a méi quan hé 1 — Nhiéu. Hai thuc

thé nay ton tai doc 1ap nhau.

e Relate_OngCT_DongHoTong
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Pay 1a mdi quan hé giira hai thuc thé OngCT (6ng chuyén tai) va DongHoTong
ddng ho tong).

Mo ta: Mdi OngCT c6 thé két ndi hoic khong két ndi voi mot DongHoTong, ngugc
lai mot DongHoTong c6 thé két ndi hodc khong két ndi vai mot dng OngCT. Méi quan
hé giira hai thyc thé nay 13 méi quan hé 1 - 1 (mot — mot). Hai thuc thé nay ton tai doc

lap nhau.

e Relate_ OngCT_VanDieuKhien
Pay 1a méi quan hé gitra hai thuc thé OngCT (6ng chuyén tai) va VanDieuKhien
(Van diéu khién )
Mo ta: Mdi VanDieuKhien c6 thé két néi hoic khong két ndi vai mot OngCT,
nguoc lai mot OngCT co thé két ndi hoic khong két ndi véi mot hoic nhiéu
VanDieuKhien. Méi quan hé giira hai thuc thé nay 1a mébi quan hé 1 — Nhiéu. Hai thuc

thé nay ton tai doc 1ap nhau.

e Relate_ OngCT _ VanHeThong

Pay 1a mbi quan hé gitra hai thuc thé OngCT (6ng chuyén tai) va VanHeThong
(Van hé théng)

Mo ta: Mdi VanHeThong c6 thé két ndi hoic khong két ndi vai mot OngCT, nguoc
lai mot OngCT co thé két ndi hodc khong két ndi vai mot hoac nhiéu VanHeThong.
Mbi quan hé gitra hai thuc thé nay 1a mbi quan hé 1 — Nhiéu. Hai thuc thé nay ton tai
doc lap nhau.

¢ Relate_OngPP_DiemDauNoi

Pay 1a mdi quan hé giita hai thuc thé OngPP (éng phan phdi) va DiemDauNoi
Piém dau ndi)

Mo ta: Mdi DiemDauNoi c6 thé két ndi hoac khong két ndi voi mot OngPP,
nguoc lai mot OngPP c6 thé két ndi hodc khong két ndi voi mot hoic nhiéu
DiemDauNoi. Méi quan hé giita hai thuc thé nay 1a mdi quan hé 1 — Nhiéu. Hai thuc
thé nay ton tai doc 1ap nhau.

e Relate_OngPP_DongHoApLuc

Pay 1a méi quan hé gitra hai thuc thé OngPP (6ng phan phdi) va DongHoApLuc

(Ddng hod ap luc)
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Mo ta: M&i DongHoApLuc c6 thé két ndi hodc khong két ndi véi mot OngPP,
nguoc lai mot OngPP co thé két ndi hodc khong két ndi véi mot hoic nhiéu
DongHoApLuc. Méi quan hé giita hai thuc thé nay 1a méi quan hé 1 — Nhiéu. Hai thuc
thé nay ton tai doc 1ap nhau.

e Relate_OngPP_VanDieuKhien

Pay 1a mdi quan hé gitra hai thuc thé OngPP (6ng phan phdi) va VanDieuKhien
(Van diéu khién )

M6 ta: Mdi VanDieuKhien c6 thé két ndi hodc khong két ndi vai mot OngPP,
nguoc lai mot OngPP c6 thé két ndi hoic khong két ndi véi mot hoic nhiéu
VanDieuKhien. Méi quan hé giira hai thyc thé nay 1a méi quan hé 1 — Nhiéu. Hai thyuc

thé nay ton tai doc 1ap nhau.

e Relate_ OngPP _ VanHeThong

Pay 1a mbi quan hé giira hai thuc thé OngPP (6ng phan phdi) va VanHeThong
(Van hé théng)

Mo ta: M&i VanHeThong co thé két noi hoac khong két ndi véi mot OngPP, nguoc
lai mot OngPP c6 thé két ndi hoic khong két ndi véi mot hodc nhidu VanHeThong.
Mbi quan hé gitra hai thyuc thé nay 1a méi quan hé 1 — Nhiéu. Hai thyc thé nay ton tai
doc lap nhau.

e Relate_OngDV_DiemDauNoi

Pay 1a méi quan hé giira hai thuc thé OngDV (ong dich vy) va DiemDauNoi
(Piém dau ndi)

Mo ta: Mdi DiemDauNoi c6 thé két ndi hoic khong két ndi véi mot OngDV, nguoc
lai mot OngDV c6 thé két ndi hoic khong két ndi voi mot hodc nhiéu DiemDauNoi.
Mbi quan hé gitra hai thuc thé nay 1a méi quan hé 1 — Nhiéu. Hai thyuc thé nay ton tai
doc lap nhau.

e Relate_OngDV_DongHoDV

Pay 1a mdi quan hé gitra hai thyc thé OngDV (6ng dich vu) va DongHoDV
Bddng hd dich vy)

Mo ta: M&i DongHoDV c¢6 thé két ndi hodc khong két ndi véi mot OngDV, nguoc

lai mot OngDV c6 thé két ndi hodc khong két ndi véi mot hodc nhiéu DongHoDV.
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MA4i quan hé gitra hai thuc thé nay 1a méi quan hé 1 — Nhiéu. Hai thuc thé nay ton tai
doc lap nhau.
e Relate_OngDV_VanDieuKhien

Piy 1a mdi quan hé giita hai thuc thé OngDV (6ng dich vu) va VanDieuKhien
(Van diéu khién )

Mo ta: Mdi VanDieuKhien c6 thé két néi hoic khong két ndi véi mot OngDV,
nguoc lai mot OngDV c¢6 thé két ndi hoic khong két ndi voi mot hoic nhiéu
VanDieuKhien. Méi quan hé giira hai thuc thé nay 1a mbi quan hé 1 — Nhiéu. Hai thuc
thé nay ton tai doc 1ap nhau.

e Relate_ OngDV _ VanHeThong

Pay 1a mdi quan hé giita hai thuc thé OngDV (6ng dich vu) va VanHeThong
(Van hé théng)

M6 ta: Mdi VanHeThong co thé két ndi hodc khong két ndi véi mot OngDV,
nguoc lai mot OngDV ¢ thé két ndi hodc khong két ndi voi mot hoic nhiéu
VanHeThong. Méi quan hé giita hai thuc thé nay 1a mdi quan hé 1 — Nhiéu. Hai thyc

thé nay ton tai doc 1ap nhau.

Thiét lap Domain cho cac 16p d6i tuong

Bang 3.3: Danh sach Domain trong CSDL

STT Tén Domain Mo ta
1 EnabledDomain Enabled
2 DomainNhanHieuOng Nhan hiéu ong
3 DomainNhanHieuDongHo Nhan hiéu dong ho
4 DomainNhanHieuBom Nhan hiéu bom
5 DomainNhanHieuVan Nhan hiéu van
6 DomainTinhTrang Tinh trang
7 DomainXuatXu Xuat xir
8 DomainVatLieu Vit liéu

Sau khi x4c dinh duoc cac d6i twong cung vé6i thudce tinh va cac yéu té di kém, tién

hanh xay dyng cau trac CSDL bang phan mém ArcGIS Diagrammer.
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Sau khi thiét 1ap xong mdi quan hé, xuit lwge do vira tao duoc ra tap tin
“MangCapNuoc.XML”.

Két qua thu duoc ciu trac CSDL mang ludi cap nudc voi diy du cac dbi twong, moi
quan hé giira cac ddi tuong, cing véi cc gia tri han dinh.
3.3 Tao CSDL dia ly (Geodatabase)

3.3.1 Thu thap, xir ly dir li€u

3.3.1.1 Dir liéu dwong dng

Puong dng trong mang ludi cip nudc tai Phuong 1 duoc chia thanh ba nhom dudng
ng 1 dudng 6ng chuyén tai, duong 6ng phan phéi va duong ong dich vu.

Puong 6ng chuyén tai ¢ duong kinh téi da 1a 300 mm, dng phan phdi c6 duong
kinh tir 250 mm - 150 mm, éng dich vu c6 dudng kinh tir 150 mm tré xudng.

Do yéu t6 dja hinh tai Phuong 1 twong ddi phic tap, tao nén mirc chénh 1éch ap luc
kha 16n trong mang luéi, nén cac dudng éng duoc st dung chu yéu 1a dng thép, gang
cho éng chuyén tai, 6ng sit, thép cho éng phan phdi va éng nhya PVC cho éng dich

vu.

BAN DO MANG LUGI DPUONG ONG CAPNU'GC
PHUGNG 1 - THANH PHO DA LAT - TINH LAM DONG

—_———Z

CHU THicH

Ong dich wu

Ong phéan phéi
1:6.000 .
o ——Filometers = Ong chuyén tai
00295 1 15 2

Hinh 3.2: Ban d6 mang luéi dwong 6ng khu vuc Phwong 1
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3.3.1.2 Dik liéu bé chira nwéc

Khu virc Phuong 1 c6 hai bé chira nude 12 bé H6 Xuan Huong va bé Nguyén Vin
Troi.

Ca hai bé chira c6 dung tich sir dung Ién, bé H5 Xuan Huong 1a 700 cm® va bé

Nguyén Vin Trdi la 500 em’.

...... BAN DO BE CHUA NUGC PHUONG 1 e
THANH PHO DA LAT - TINH LAM DONG
N
Van Tréi
B4 H4 Xuan Hwong
CHU THiCH
Bé chu
1:6.000 @ Béchia .
e ilometers = Ong chuyén tai
ao2®s 1 15 2

Hinh 3.3: Ban d6 bé chira nwéc khu vuc Phuong 1
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3.3.1.3 Dit liéu diém d4u ndi
Do dia hinh Phuong 1 twong ddi phuc tap, nén duong dng thuong c6 nhiéu chd gap

khuc kha gap, vi vay luong diém dau ndi trén mang luéi twong ddi 16n.

BAN PO PIEM PAU NOI KHU VUC PHUGNG 1
THANH PHO DA LAT - TINH LAM BONG S
N
nessso t A S
A
‘ HUSE4EN
N A
HUSEUEN ‘ A ‘
A A AA A A
‘A A
A
£ Aas A
S g 4, At 4y A
A Ak
. A Ay, 2 A A A
A A
ry A A A‘
A A -
T A fy A -
A
ah ’i
[ B A a 4 ik
i A
A —
M"EION A“ rFy N i A
P s
A : A
A
- “ A aat Aa a J—
S b
AhA A AA
4
A“ A A A
— A 1IN
CHU THICH
1:6.000 o
e KilOmeters A Diémdau ndi
I 0025 1 15 2 S

Hinh 3.4: Ban d6 diém d4u néi khu vuc Phuong 1
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3.3.1.4 Dir licu Bom

Phuong 1 c6 mot nha may xtr Iy nudc 1a nha may nuéc H6 Xuan Huong. Nha may
sir dung may bom truc ngang phan tang dé dua nuéc vao mang ludi.

Do d6 cao cia nha may ndm & vi tri trung gian SO Vo1 d§ cao cua toan khu vuc, nén
may bom dugc nha méy sir dung 1a may bom cong suét I6n, nham dwa nuéc 1én cac ho

khach hang nidm trén dinh d6i, c6 d6 cao chénh 1éch so véi nha may khoang 40 m.

BAN PO TRAM BOM HO XUAN HUONG

B PHUOGONG 1 - THANH PHO DA LAT - TINH LAM DONG | ...
N
H&8 Xuan Hwong

CHU THicH

1:6.000 Bom

e w Kilometers e Ong chuyén tai

I noz@s 1 15 2 P,

Hinh 3.5: Ban d6 tram bom nwéc H6 Xuin Huong

32



3.3.1.5 Dir liéu van
Dé diéu khién duogc mang ludi cap nudc thi dbi twong van déng vai tro vo cung
quan trong. D4i tuong van trong nghién ctiru dugc chia thanh hai nhém chinh 13 van hé

thdng va van diéu khién.

Van hé théng dugce dung dé dong va mé dudng éng trén mang ludi, van didu khién

dugc dung dé diéu chinh cac yéu t6 vat 1y bén trong mang ludi.

BAN DO VAN NUGC KHU VUC PHUGNG 1
s THANH PHO DA LAT - TINH LAM DONG
@
Ce
@
® e
. o I
HrEEEN 6 ®
o® @ &
&% © e
° ®
€ ° e e®e ® e essurn
P ) ° CC
e c e c®
. %8 o e e o
[+
o © on E @ [ ]
@ a® neEEIEN
nessssn @ °
e e
8 o) @ @
08 o © c,
@ @ e ® emsrn
HusmaeN & )
&
@ ¢ @ o ® g
e e @ o €
® ® e ©
e v e ° cQ &
o e oo © J—
e®¢ ce < & %
[ <
@g OQ3 ®
CHU THICH
1:6.000 @ Van diéu khién
e e Kilomelers ° & thd
00285 1 15 2 Van he thong

Hinh 3.6: Ban db h¢ thong van khu vuc Phuong 1
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3.3.1.6 Dir liéu dong hd
Lép dong ho trong nghién ciru dugc phan thanh ba loai dong hd chinh 1a ddng ho

tong, dong ho ap luc va doéng hod dich vu.

BAN DO DONG HO NUGC KHU VUC PHUONG 1
- THANH PHO DA LAT - TINH LAM DONG
L]
o
1583IFN [+] HUSE3FN
(o]
o]
CHU THICH
1B o E)éng hé d|ch Vu HUSEFN
1:6.000 = Pbéng ho ap lwc
e KilOmet A A tA N
wo | R —loMEters @ Dong ho tong

Hinh 3.6: Ban d6 dong hd khu vuc Phwong 1
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3.3.2 Thiét 1ap CSDL

Tao mot File Geodatabase 12 “MangCapNuoc.gdb” trong ArcCatalog, dé c6 khong
gian dua cdu traic CSDL d4 tao vao quan 1y.

Str dung cong cu chuyén cdu trac CSDL vira “MangCapNuoc.xml” vao
Geodatabase “MangCapNuoc.gdb”.

Lua chon lan luogt cac Feature Class va tién hanh dua dit liéu d chuan bi vao céac
treong tuong tng trong Feature Class bang cong cu Load Data.

Két qua, thu dugc CSDL mang ludi cip nudc va ban d6 mang ludi cip nuéc
Phuong 1, Thanh phé Da Lat, Tinh Lam Dang.

3.4 Quan Iy tai san va van hanh mang luéi cip nwéc

Thiét lap Geometric Network cho mang luéi cap nuéc tai Phuong 1, dya trén tat ca
cac 16p dir liéu trong CSDL.

Thuc hién quy trinh quan 1y tai san thong qua qua trinh truy van thong tin giita cac
d6i twong trong mang ludi, dua vao Relationship cua cac ddi twong. Pong thoi do dic
tinh duy tri tinh toan ven cua Geometric Network nén khi cap nhat, chinh sta bat ky
d6i twong nao, mang ludi s& tu dong diéu chinh sao cho phu hop.

Tién hanh dinh huéng dong chay trong mang ludi. Sau d6, dong nudc tai mot van
bat ky trén mang ludi, két qua thu duoc 1a cac déi twong bi mat nudc trong mang.
Thong qua d6 md phong kha ning quan 1y va van hanh mang luéi cap nudc bang
ArcGIS.

3.5 Tinh toan ap lirc nwédc trong mang luéi

Céc cong cu phan tich mang luéi trong phan mém ArcMap chi giai quyét dugc mot
s6 bai toan don gian trong van hanh va quan 1y mang ludi cap nudc. Dé van hanh
mang ludi mot cach hiéu qua, nguoi quan Iy can niam rd cac thong sb ky thuat trong
mang ludi nhu luu lugng nude, ap luc nudc tai cac diém nut, ...

Do d6 dé van hanh mang ludi mot cach hiéu qua, nghién ctu tién hanh tich hop
CSDL GIS caa mang luéi cip nudc va phan mém Bentley WaterGEMS (phan mém
chuyén vé cip thoat nudc).

Quy trinh thuc hién st dung cac 16p dit liéu: bé chira, bom, van hé thdng, 6ng
chuyén tai va ong phan phdi c6 dudng kinh 16n hon hoic bang 150 cm.
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Str dung cong cu ModelBuilder trong b cong cu ciia Bentley WaterGEMS tich hop
V6i ArcMap dé xay dung mo hinh mang luéi.

Thiét lap cac 16p dbi tuong trong mang ludi, ddng thoi anh xa cac trudng thudce tinh
vao cac trurong thudc tinh twong rng theo WaterGEMS.

Sau khi thiét lap xong cac thong s, tién hanh tao moé hinh mang ludi cip nude trén
nén phan mém ArcMap.

Pé tién hanh danh gid ap lyc nudc tai cac diém nat duoc dé& dang, xuit mé hinh
mang ludi duoc tao trong phan mém ArcMap sang phan mém WaterGEMS.

Cap nhat cac thong tin can thiét cho timg dbi tuong trong mang ludi.

Tién hanh chay mo hinh, ap lyuc tai cac diém nat trén mang ludi duoc thé hién bang
cac mau sac khac nhau twong (ing véi cac mic ap luc khac nhau. Ap luc trong mang
lu6i duge do bang don vi mH,0O (mét cot nudc). Két qua thu duoc 13 ban dd ap luc

nuoC tai cac nut trén mang.

36



CHUONG 4
KET QUA NGHIEN CUU

4.1 CAu tricc CSDL mang luéi cAp nuéc
Dua vao nghién ctru cac thong tin thuc t& va cac thong sb k§ thuat trong qué trinh
cap nudc. Tién hanh xay dung cau trac, két qua thu duoc 1a cau tric di liéu duoc thiét

ké trong ArcGIS Diagrammer:

—---lJ MangCapMuoc
=I-{0%) BaseMap
-] Dalat_Duong
-|El] DaLat_Mha -

=-{# MangCapNuoc oy Ralate_OngCT_Bom

----- 2 Relate_OngCT_BeChua

----- 2 Relate_OngCT_DiemDauoi
----- 2, Relate_OngCT_DongHoApLuc
----- 22, Relate_OngCT_DongHoTong
----- 2 Relate_OngCT_VanDieukhien
----- 2, Relate_OngCT_VanHeThong
----- 2 Relate_OngDV_DiemDauMoi
----- 2 Relate_OngDV_DongHoDV

----- 2%, Relate_OngDV_VanDieukhien

.......... 2, Relate_OngDV_VanHeThong
[%] DongHoApLuc
_____ ; -2, Relate_OngPP_DiemDauMoi
[=2] DengHeDichvu
.......... 2 Relate_OngPP_DongHoApLuc
[=] DongHoTong
T 2 Relate_OngPP_VanDieukhien
OngChuyerTai
T, 2, Relate_OngPP_VanHeThong
OngDichVu
--[2] OngPhanPhoi ~£3p DM_Duong
)-[] VanDieukhien @ DM_MhanHieuBom
2Z| VanGiamAp @ DM_MhanHieuDongHo
{22 VanMotChieu £ DM_NhanHieuOng
{g2] Van¥aCan ~{jp DM_NhanHieuVan
-{E8] VanXakhi @ DM_TinhTrang
=I-[3z] VanHeTheng - DM_Vatlieu
--[E8] VanBuom £y DM_XuatXu
-{EZ] vanCong ~-£p EnabledDomain

Hinh 4.1: Céu triic CSDL mang cip nwéc dang cdy phan nhanh
Thiét ké céu trac dit liéu trude khi xay dung CSDL, gitip ngudi quan 1y nim rd hon
vé dac diém cua ting d6i twong trong CSDL, tao diéu kién dé dang hon trong qua trinh
thay d6i cac trudng thude tinh hoic thiét 1ap Relationship va Domain.
Xay dung mot cdu tric chuan tao diéu kién thuan loi cho viéc lién két cac phan

mém khac nham giai quyét cong viéc mot cach hiéu qua nhat,
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4.2 Co s& dir liéu mang lwdi cAp nwéc
Sau khi c6 dugc ciu trac dit liéu chuan, tién hanh xay dung CSDL (Geodatabase)

cho mang ludi cap nuéc, CSDL dugc tao ra va quan 1y trong phan mém ArcCatalog.

=1 8 MangCapMuoc
= Bp BaseMap
(=] Dalat_Dueong
[=]] Dalat_Mha
= Bp MangCapMuoc

[~*] BeChua
%] Bom
[**] DiemDauMoi
= DengHelpluc
= DengHeDichWu
= DengHeTeng
(= OngChuyenTai
(=] COngDichYu
(=] OngPhanPhoi
[%7] VanDieuKhien
= WanHeThong
Ralate_Ong_Bom
Relate_Ong_DongHoDV
Relate_Ong_DongHoTong
Relate_OngCT_BeChua
Relate_OngCT_DiemDauMoi
Relate_OngCT_DongHofpluc
Relate_OngCT_WanDieuKhien
Relate_OngCT_WanHeThong
Relate_OngDWV_DiemDauMoi
Relate_OngDW_WanDieuKhien
Relate_OngD%_WanHeThong
Relate_OngPP_DiemDauMoi
Relate_OngPP_DongHolAplLuc
Relate_OngPP_VanDieukhien
Relate_OngPP_YanHeThong

L

Hinh 4.2: CSDL dia ly (Geodatabase) dang ciy phin nhanh
CSDL thé hién 5 cac ddi twong trong mang ludi cap nude dong thoi cho thdy méi
quan hé giira cac ddi tuong.
CSDL duoc sir dung 1am dit liéu dau vao cho cc quy trinh quan 1y tai san va van
hanh mang luéi cap nudc.
Dua vao CSDL, thiét lap duoc ban dd6 mang ludi cip nuéc Phuong 1, Thanh phd
Pa Lat, Tinh Lam Dong.
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TUEEEEN
H*S525N
M SE20°N
CHU THicH
= Dénghddichvy A Diém dau ndi
O ©bng hé &p e . B& chira s
[ ] Df)ng hf‘) Iﬁng — Ong dich vu
1:6.000 @ Van iU kNN e Ong phan phoi
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Hinh 4.3.Ban d6 mang lwéi cip nwéc khu vec Phwong 1
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4.3 Quan ly tai san va van hanh mang lwéi cip nuée

Dua vao CSDL d c6 thiét 1ap Geometric Network cho tat ca cac dbi tuong trong
CSDL thu duoc ban dd Geometric Network cho mang ludi cap nudc tai Phuong 1,
Thanh phd Pa Lat, Tinh Lam Ddng.

BAN DO GEOMETRIC NETWORK CUA MANG LUO1 CAP NUGC
S PHUONG 1 - THANH PHO DA LAT - TINH LAM DONG nessen
N SES50N H"S5'50°N
N "S540N N S540N
{
P N SE35N
S HS520°N
CHU THICH
sz > Pbnghddichvy A  Biémdéu ndi TSN
O Bénghdapluc @ Béchira
O Déng hdténg ¢ MangCapNuoc_Net_Junctions
1:6.000 ® \Van diéu khién Gng dich vy S
Kilometers © Vanhéthéng = (Ong phan phéi
00295 1 15 2 Bom = (g chuyén tai

Hinh 4.4: Ban dd Geometric Network 1
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4.3.1 Hj trg quan ly tai sin

Kha ning hd tro quan 1y tai san duoc thé hién qua hai quy trinh, quan 1y thong tin
tai san truc tiép trén phan mém ArcMap va quan 1y thong tin cap nhat, thay doi sau khi
tinh toan ap luc trén mang ludi.

Quan 1y théng tin tai san tryc tiép trén phan mém ArcMap 10, thu duoc két qua cac
két qua sau:

Chon mét duong dng chuyén tai trén mang ludi

Table (5]
ERAE-RaR R\ HHC U
Ong chuyén tai X
QBJECTID * SHAPE * M3 50 Bwdng Ong Chuyén Tai* M3 56 Tai 5an Hién Hanh Chigu Dai Vit Ligu -
] 1| Polvline 1AM 639,954058 | Nhwa cirng(PVC) || |
2 | Polyline 2 | A0z 753793277 | Gang xam(GX) |
5 | Polyline 4| A4 138,450831 | Thép (TH)
9 i 6 | ADS 254 477308 | Thép (TH) bl
b
g
i , &b
— - A
e
-
3 ) [ —
"3 e =
Q /!
————— Puwérng dng chuyén tai A02
[y

Hinh 4.5: Chon dwong 6ng chuyén tai
Thong qua cac mdi quan hé dugc thiét 1ap trong cau trac CSDL, lién két duoc téi
cac dbi tuong khac trong mang ludi, hd tro qua trinh quan 1y thong tin tai san duoc dé

dang, nhanh choéng va tich kiém thoi gian.
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Table

=
o]

Gng

R

Relate_OngCT_BeChua: Bi qua

Relate_OngCT_VanHeThong : Pi qua

Relate_OngCT_VanDieukKhien : Bi qua

Relate_Ong_DongHoTong : Piqua

Relate_OngCT_DiemnDauMaoi : Bi qua
Relate_OngCT_DengHoAplLuc: Bi qua

Ralate_Ong_Bom : Nam trén

&n Tai* Mé $6 Tai San Hién Hanh Chiéu Dai Vit Lidu
1 A0 £39,954058 | Nhua cling(PVC)
2 a0z 253,793277 | Gang xam(GX)
3 [A03 1,512382 | Thép (TH)
4 Al 138 450891 | Thép (TH)
5 | AlS 254,477308 | Thép (TH)
5 [A05 753,793277 | Thép (TH)

]

1 m E (0 out of 6 Selected)

Puong 6ng A02 lién két véi bé chira HO Xuan Huong thong qua ma s6 duong 6ng

lé 662,?

Hinh 4.6: Céc Relationship cia I6p “ Ong chuyén tai”

Ong Chuyén Tai | 3& Chia

Table (=]
PERAR-— Rl -5 i
BéChira X
M3 56 Bwdeng Ong Chuyén Tai® Enabled | Mwec nwéc trin Tén bé chira Dung tich sk dur
» 2 | M¥ 2000 | Be Ho Xudn Hrong 300
4 | 1 +
(T 1y n B {1 out of 2 Selected)

Bé chira Hb Xudn Hwrong

—

Hinh 4.7: Két ndi gitra dwong 6ng chuyén tai va bé chira
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Van h¢ théng nim trén dudng 6ng A02

Table [=]
H- S T x
Van Hé Théng X
QBJECTID > SHAPE * loai van hé thong Mi 50 Van hé thong ME 50 Tai San Hién Hanh Vit ligu -
1 | Point WanCong |1 Vo1 Sat trang ké
2 | Point VanCong | 2 Vo2 Sat trang k&
3 | Point VanCong | 3 Vo3 Sat khinggi | ~
4 n 3
o4 0w E (L out of 176 Selected)
dng Chuyén Tai | BE Chira | Van Hé Théng

Van cdng V01

Hinh 4.8: Két néi gitra dwong 6ng chuyén tai va van hé théng

Van diéu khién nam trén duong ong A02

Table =
ERAR-R- LG N S
Van Digu Khién s

OBJECTID * SHAPE * | loai van di€u khi| M3 50 Van dieu | M& S0 Tai San Hién H Vit liéu Hhin Hiéu
9 | Point VanMotChieu |9 K09 Sat trang kém (STK) | Binh Minh

4 I 2

oA 0w % (L out of 11 Selected)

=jng Chuyén Téi | Bé Chira | Van Hé Théng | Van Bigu Khién

y -
e,
)

R

Van médt chiéu K09

Hinh 4.9: Két ndi gitra dwong 6ng chuyén tai va van diéu khién
Kha ning lién két dix liéu gitra cac dbi tuong tao diéu kién thuan loi cho ngudi quan

ly trong viéc quan 1y, théng ké, truy van hodc cip nhat thong tin dit liéu. Tir mot doi
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tuong gdc ngudi quan 1y c6 thé truy tim cac d6i twong duoc lién két né, tir d6 quan 1y
mang ludi hi¢u qua hon.

Quy trinh quan 1y tht hai dugc thuc hién sau khi ddnh gia cac thong sb ky thuat
trong mang ludi. Sau khi tinh toan dwgc cac thong sé can thiét, ngudi quan 1y tién
hanh diéu chinh cac d6i twong trong mang ludi dé dat duoc hiéu qua cao nhat trong
qua trinh phan phdi nuéc.

4.3.2 Quén ly va van hanh mang lwéi

Ngoai kha ning quan 1y tai san, phan mém ArcGIS con ho tro cac cong cu phuc vu
phan tich mang ludi, dé tai tng dung cac cong cu ndy vao mot s6 khau trong quy trinh
van hanh mang ludi cap nudc.

Qua trinh quan 1y va van hanh mang luéi cip nuéc duoc bat dau bang dinh hudng
dong chay trong mang ludi.

Huéng dong chay duoc thiét 1ap trong mang ludi va duoc thé hién bang mii tén

mau do

BAN DO HUGNG DONG CHAY
A TRONG MANG LUGI CAP NUGC PHUONG 1

essnen

CHU THICH

> Dénghd dichvu A Biém dau ndi
B BDinghd apluc @ BE chia S
@ ©dng hd téng * MangCapMNuoc_Net_Junctions

@ Van diéu khién ©Gng dich vu

© Wan héthéng s Og pha&n phéi

Kilometers Bom m— Ong chuyén tai

Huwéng dong chay

Hinh 4.10: Huwéong dong chay trong mang luéi
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Thuce hién dong nuée tai mot van bat ky trén mang ludi, thu duge cac ddi tugng bi
mat nudc trén mang. Thong qua cac mdi quan hé dugc thiét lap trong CSDL, nguoi
quan 1y d& dang lién két cac dbi twong bi anh huong lai véi nhau. Két qua cho thay kha
nang tng dung ArcGIS giai quyét mot sé van dé don gian trong qué trinh cung cip

nudc sinh hoat.

P — e — e wammirs — wamies e — Teammare
- N . = . .
BAN DO CAC BOI TUQNG B] CAT NUGC
. s : y

I TRONG MANG LUGI CAP NUGC PHUGNG 1 N

s
p—

R
HUSEUSN

s
P

e
-

sz
p——

H"SEISN
Pp—

sz
HUSE20N

CHU THICH
o Binghbdichw A Diém ddundi
S W Binghd ép lyc . Bé chiva 1USE1EN
.' Bong ho tong ¢ MangCaphuoc Met_Junctions
@ van GBuKNEN e Ging dich vu
1:6.000 @ Van héthdng = (ng phin phéi
B (g chuyén 3
B e —— Kilometers o e EEnE P—
002905 1 15 2 Piem ddng van
Jr— r— [E— [E—— [r—— Jr— Jr—— P

Hinh 4.11: Ban dd cac déi twong bi cit nwéc
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Tir cac d6i twong duoc lya chon, xuat ra két qua cac duong éng va dong hd khach
hang nao trong khu vuc bi mat nuéc.

Puong 6ng phan phdi bi mat nude

Table & B
FERE- AL L3 J: U 3 X
GngPhén Phéi X
QRJECTID® | SHAPE* Mé 56 Bwéng Ong Phén Phai * M3 S6 Tai San Hién Hanh Chigu Dai Vit Ligu
3 2863 | Palyline 16 | BO16 116,861571 |Nhwa cirng (PVC)
2884 | Polyline 16 | BO16 116,861571 | Nhya cirng (PVC)
2865 | Polyline 16 | BO16 116,661571 | Nhya ciling (PVC)
2885 | Polyline 18 | BO16 116,861571 | Nhwya cirng (PVC)
4 I k
T 1 v n BB ot of 655 Selected)
OngPhén Phii

Hinh 4.12: Cac dwong 6ng phan phéi bi cit nwéc

Puong dng dich vu bi mét nuéc

Table (=]

- - O X ~

ﬁng dich vu =
= Shape * OBJECTID | IDOngDV | MSTSHienHa | ChieuDai VatLieu -
725 | Polyline 1504 724 591,009458 | Mhwa clng (PCV) |
729 | Polyline 1601 728 £91,009458 | Nhwa cing (PCV)
730 | Polyline 1605 723 £91,009458 | Nhwa cing (PCV)
721 | Polyline 1607 730 £91,009458 | Nhwa cirng (PCV)
732 | Polyline 1610 731 591,009458 | Nhwa cing (PCV)
733 | Polyline 1613 732 691,009458 | Nhwa cing (PCV) | =
735 | Polyline 1616 734 £91,009458 | Nhwa cing (PCV)
736 | Polyline 1618 735 £91,009458 | Nhwa cirng (PCV)
737 | Polyline 1620 735 591,009458 | Nhwa cing (PCV)
732 | Polyline 1621 737 £91,009458 | Nhwa cing (PCV)
733 | Polyline 1622 738 £91,009458 | Nhwa cing (PCV)
740 | Polyline 1623 739 £91,009458 | Nhwa cirng (PCV) |—
741 | Polyline 1624 740 591,009458 | Nhwa cing (PCV)
742 | Polyline 1625 741 §91,009458 | Nhwa clng (PCV) | _

o e et e —— st ke e

TR 0 b % /* (15 out of 2587 Selected)

ﬁng dich vu

Hinh 4.13: Cac dwong 6ng dich vu bi cit nwéc
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Céc ho khach hang bi mat nudc

Table |=|
- 18- R0
Béng hé dich vu x
OBJECTID* | Shape* M3 =0 dong ho dich vu Tinh Trang ChuHo B
324 | Point 324 Bang hoat ddng Phan Binh
825 | Point 825 Bang hoat ding Hoéng Manh Nam
&26 | Point 826 Bang hoat dfing Trén Chung
229 | Point 829 Bang hoat ddng Vurrng Ldm £
830 | Point 830 Bang hoat ding Wi Nhw
831 | Point 831 Bang hoat dfing NguyEn Van Binh
233 | Point 233 Bang hoat ddng NguygnTrung
834 | Point 834 Bang hoat ding Lé Hang Phong
&37 | Point 838 Bang hoat diing Tran trong Chu
240 | Point 341 Bang hoat ddng Hodng Manh Tric
841 | Point 842 Bang hoat dong B4 Twée Duy T

oA 0 » » B[] 5 out of 2638 Selected)

Biéng hd dich vy

Hinh 4.14: Cac h khach hang bi cit nuéc

Két qua thu duoc tao diéu kién thuan loi cho qua trinh c6 1ap, duy tu, bao dudng,
van hanh mang luéi cap nuéc, dong thoi d& dang quan 1y, thong bao cho khach hang
trong khu vuc khi c6 su ¢b xay ra.

4.4 Ap lwe nuéce trong mang luéi

Qua trinh két hop giita ArcGIS va WaterGEMS dem lai cho ngudi quan 1y nhiéu
diéu kién thuan lgi trong viéc thiét 1ap va van hanh mo hinh mang luéi cap nudc.

Phan mém Bentley WaterGEMS trg gitip nguoi quan 1y tinh toan, diéu chinh, thiét
lap cac thong sb thuy lyc, nham van hanh mang luéi mot cach hiéu qua nhat. Sau khi
tinh toan can bang cac yéu té thary lyc trong mang ludi, néu can cap nhat, thay doi
hodc diéu chinh cac déi twong trong mang ludi vé thong tin thudc tinh hodc vi tri
khong gian, thi viéc tng dung phan mém ArcGIS 1a phuong phép hiéu qua nhat.

Str dung cong cu WaterGEMS for ArcMap thanh 1ap mé hinh mang lugi cap nudc
trén phan mém ArcMap. M6 hinh duoc thiét lap trén phan mém ArcMap, giup viéc
hiéu chinh, stra chita, cap nhit thém cac thong s6 ky thuat, dé dang hon.

Mo hinh sau khi xay dung duoc dua vao phan mém Bentley WaterGEMS, dé thuan
tién hon trong qua trinh tinh toan ap lyc tai cac nut trong mang luéi. Tir mé hinh, thay

dugc huéng dong chay trong mang luéi, do huéng dong chay duoc thiét 1ap dya trén
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CSDL dd cao nén s& chinh xac hon huéng dong chay duoc xac dinh riéng bang phan

mém ArcMap.

7
= Be chira v)

Van hé thdng

Hinh 4.15: M6 hinh mang luéi cap nwéc trong phan mém Bentley WaterGEMS
Két qua sau khi chay mé hinh tinh toan ap luc, thu duoc thong s ap luc tai ting

diém nit trén mang ludi, mdi muic d6 ap luc s& dugc thé hién bang cac mau khac nhau.

CHU GIAI
O 17,3mH0 - 17,9 m Ha0
@ 20,9 mH0-279 mH0
@ 31,9mH0-40,9 mH0
® 12mmo 579mm0

Hinh 4.16: Ap luc nuwéc tai cac niit trong mang luéi cip nwéc
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Ap luc nuéce tai cac diém nut trén mang ludi chénh 1€ch nhau kha 16n, do dia hinh
Phuong 1 tuong dbi phuc tap, gém cac ving ddi véi do cao trung binh 1a 1500 m va
vung thung lling 1a 1475 m.

Ap lyc tai cac nuat trén d6i kha thap tir 17,7 téi 17,9 m H,0, trong khi d6 cac nit tai
vung thung liing 1a 56,8 t&i 57,2 m H,0.

Do Thanh phd Pa Lat c6 dia hinh cao 1500 m so v6i muc nuéc bién, vi vdy mang
lu6i cip nuwdc cua Thanh phd duge xdy dung dé chiu muc 4p luc trung binh 1a 30
mH,0, 4p lyc ndy 16n hon nhiéu S0 Véi cac ving dong bang 1a 10 mH,0.

Chinh vi 4p luc nudc chénh léch nhau twong d6i I6m, doi hoi nguoi quan 1y phai lién
tuc cap nhat thong tin vé sé luong khach hang, co so ha tang caa mang lugi, nham
phan phdi nudc sao cho hop 1y nhit, dap tng day da nhu ciu dung nudc cua khach
hang.

Két qua két hop gitra hai phan mém ArcGIS va phan mém Bentley WaterGEMS, da
thé hién rd nét tam quan trong cua CSDL chuan. Ngudi quan 1y dé dang lién két cac
phan mém khéc nhau cung st dung CSDL nay, nham giai quyét cac su ¢o trong qué

trinh van hanh mang ludi cdp nuéc mot cach hiéu qua nhat.
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CHUONG 5
KET LUAN VA PE XUAT

5.1 Két luan

Hién nay hé thong thong tin dia 1y dang dwoc tng dung trén nhiéu linh vyc. Tich
hop GIS va va cac phan mém khac 1am ting tinh hiéu qua va do tin cay, hd tro cho
viéc ra quyét dinh trong van hanh va quan ly.

Nghién ctru di 4p dung hé thong thong tin dia Iy GIS két hop véi hai phan mém
ArcGIS Diagrammer (phan mém chuyén vé thiét ké cau trac dir liéu) va Bentley

WaterGEMS (phan mém chuyén vé cap thoat nudc), cho ra cac két qua sau:

— Tao lap dugc CSDL cua mang ludi cip nuéc Phuong 1, Thanh phd Pa Lat,
phuc vu qua trinh quan 1y tai san cia nha may nudc Pa Lat, dong thoi tao co so
dé thiét ké Geometric Network va tién hanh cac bai toan don gian trong van hanh
mang ludi cip nuéc 1a quan 1y cac qua trinh Cit nude va tinh toan ap lyc nudc

trong mang ludi.

— Két qua thdng ké tai san va két qua mé phong qua trinh cat nudc bang bo cong
cu phan tich mang lugi caa phan mém AcrMap, thé hién kha niang két hop gitra
quan 1y tai san va van hanh mang ludi cip nudc, bang phan mém ArcGIS dya
trén mot CSDL chuan,
— Hién thi két qua do ap luc nudc tai cac diém nut trong mang ludi, thé hién kha
nang két hop gita phan mém ArcGIS va phan mém Bentley WaterGEMS, trong
quan Iy va van hanh mang luéi cap nudc dua trén CSDL chuan.
5.2 Han ché cia dé tai
Do han ché vé thoi gian (3 thang) va ngudn nhan luc nén dé tai c6 mot s6 han ché:
Chi xay dung CSDL trén mot s6 d6i tuong chinh ciia mang ludi cap nude 1a dng
chuyén tai, dng phan phdi, éng dich vy, van hé théng, van diéu khién, bom, bé chira,
diém dau ndi, ddng ho ap luc, dong ho tong, ddng hd dich vu. Mot sé dbi tuong chua

duogc thiét 1ap trong mang luéi nhu tru ciu hoa, dai khoi thay,. ..
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Pham vi dé tai chi ap dung cho Phuong 1 caa Thanh phd Da Lat.

Str dung CSDL dé giai quyét hai bai toan don gian trong van hanh mang ludi cap
nude 1a cat nude va tinh toan ap luc trén mang ludi.
5.3 Pé xuit

Nghién ctru thém dé xdy dung céu trac CSDL hoan chinh bao gom tat ca cac ddi
tugng tham gia trong mang ludi cap nudc.

Thuc hién nghién ctru va xay dung CSDL cho cac dia phuong con lai, hd tro viéc
quan Iy tai san va van hanh mang luéi cip nudc duoc hiéu qua va hoan thién hon.

Nghién ctru thém vé kha nang tich hop gitra hai phan mém ArcGIS va Bentley
WaterGEMS, nham giai quyét duoc nhiéu su ¢ trong qua trinh van hanh mang ludi

Cap nudc.
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PHU LUC

1. Phu luc 1: Huéng din thiét ké cdu triic CSDL bang phan mém ArcGIS Diagrammer

Céu triic co so dit liéu dugc xay dung bang phan mém ArcGIS Diagrammer.

‘L? Untitled - ArcGIS Diagrammer = | B P9

: Fle Edit View Tools Window Help
NN NEREBG iy ! A A =

Palette L x ~1Jl untitled 4 I || Overview X

Domains - -
£ Coded Value
3 Range

FeatureClasses

[&] Annctation L
Dimension 3
Muttipatch 2
[ Point Properties X
Polygon GridStyle Complex -
Polyline - RightToLeft No il
Rasters UseWaitCursor False [
Raster Band WUFkSD?EECU'Uf ] AppWorkspace
Raster Catalog ElE Behalnnr
Raster Dataset AlignGrid False -
Datasets i Accessibility
Error List L x
M;Bﬂ Errors i\,ﬂ Warnings | Validator - L | Catzlog r x
a5 3 E
[ 1| Untitied
< n 3
Ready 100% ~ &

Giao dién phan mém ArcGIS Diagrammer
Tao hai Feature Dataset 1a MangCapNuoc va BaseMap bang cong cu Feature

Dataset

D MangCapNuoc* - ArcGlS - - E=RTE—c
i Fle Edt View Toos Window Help
PhpgiNESd & By 2 it ! HBA I J <4 g
Palette 2 x| 1] MangCaphuoc | 4 b | Properties 2 x [l
Domains ~|E il -9
£ Coded Value AccessbleDescriptio E
£ Range AccessbleName 2|
AccessbleRole | Defauit =
FeatureClasses T
(& Annotation BackColor [ window
[ Dimension MangCapNuoc Map ) Backgroundimage [ (none)
[8] Mutipatch Feature Dataset J F Dataset J BackgroundimageLa Tie
[ Point - BorderStyle None.
Polygon Cursor Arrow E
[ Polyline Font Tahoma, 8,25pt
3 ForeColor Il ControText
© Feature Dataset GridColor [ siiver
A collection of feature classes stored together that share the same spatial reference; Gridsize 20,20
that is, they share a coordinate system, and their features fall within a common GridStyle Complex
geographic area RightToLeft No
Datasets UseWaitCursor False
@ Feature D;Let WorkspaceColor  [[T] AppWorkspace
«ly Geometric Network B Behavior
i Network AlignGrid False
é Teman AllowDrop True
B Topology Autovaiidate EnablePreventFocusCh:
ContextMenuStrip | (none)
Cther Cheddounds True
% Relationship Dragscrol True
DragSelect True
DrawGrid True
DrawPageLines False
Drawselections  True
Enabled True
ImeMode NoControl
ShowTooltips True
Tabindex 0
Tabstop True .
Accessibility
< i )
Ready 00% + &

Cong cu tao Feature Dataset
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Tao cac 16p ddi twong trong mang ludi bang cong cu trong 6 Feature Class, tiiy theo

loai hinh hoc cua mdi ddi tuong 1a diém, dudng hay ving ma chon cic cong cu twong

ng. Cap nhat truong thudc tinh cho ting dbi twong.

D MangCapNuoc® - ArcGIS Diagrammer

i Fle Edt Vew Toos Widow Hebp

N EgDSEHE B

9 LB anA

Palette 1 x

Domains
& Coded Value
£ Range

1) MangCaphuoc |

-

| Properties

@ Point
Al A collection of geographic features wi
=] and the same spatial reference

ith the point geometry, the same attributes, Lﬁ

1)

@roll’
[ Polygon
Foyine

Rasters

Datasets
(&3 Feature Dataset
2l Geometric Network
i Network
2 Temsin
B Topology

Other
% Relationship

BeChua 3
Feature Cass

Datasat

il

B Accessibility
AccessileDescriptio
AccessbleName
AccessbleRole

B Appearance
BackColor
Backgroundimage
Backgroundimagela
BorderStyle
Cursor

Font
ForeColor
GridColor

GridSize
Gridstyle
RightToLeft
UseWaitCursor
WorkspaceColor

B Behavior
AlignGrid
AlowDrop
AutoValidate
ContextMenuStrip
CheckBounds
DragSarol
DragSelect
DrawGrid
DranPagelines
DranSelections
Enabled
ImeMode
ShowTooltips
Tabindex
TabStop

Accessibility

2 x|

(oo o0

Defauit

[ window

[ (one)

Tie

None

Arrow =
Tahoma, 8,25pt

Il ControlText
[ silver

20,20

Complex

No

False

[] AppWorkspace:

False

True
EnablePreventFocusCh:
(rone)

True

True

True

True

False

True

True

NoControl

True

0

True -

Cong cu tao Feature Class

Tao Domain bang céng cu Domain. Cap nhat cac gia tri cho I6p Domain va quy

dinh truong lién két véi Domain trong Feature Class twong (ng.

[P MangCapNuoc® - ArcGIS Di

%

© Coded Value

value

Atype of attribute domain that defines a set of permissible values for an attribute
in a geodatabase. A coded value domain consists of a code and its equivalent

Domains
£ Coded Value
£ Range
FeatureClasses
Annotation

(8] Mutipatch
() Point
Polygon
Polyine

Rasters

] Raster Band
Raster Catalog

Datasets
(@ Feature Dataset
=}y Geometric Network
) Network
¥ Temain
B Topology

Ehawcapﬂuoc
Feature Datasst

BeChua v
Festure Cass

= ~
Datasst

4 b | Properties 2 x|
| B Coded Value Domain -l d
CodedValues (Collection) El
E Domain gl
(Name) DM_Duong T
Description
FieldType esriFieldTypeString
MergePolicy esriMPTDefaultValue
Owner =
SpiitPolicy esriSPTDefaultvalue
=il | Alo True
|| AlowRotate False
Alowscale True
Animation
BackColor [] white
Blend
BorderColor I 65, 65,66
BorderStyle Solid
BorderWidth &
Center {X=159, Y=343}
clip True
Container
ContractedSize 120,41
[¢
Direction Both
DranBackground | True
DrawBorder True
DrawExpand True
DrawGradient True
DrawSelected True
DrawSelecteditem True -
(Name)
|| Domain Name

Cong cu tao Domain
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Tao Subtype bing cong cu Subtype trong nhom Other va quy dinh trudng c6 kiéu

phu trong Feature Class tuong (ng.

[D MangCapNuoc* - ArcGIS Diagrammer - _— - - - -

o ol ]

| Hle Edt View Tools Window Help

attributes

LY DEH =G %anXx 9 gt ! KA s iy
Palette 2 x |J MangCaphiuoc | 4 b || Properties

Domains Al Label
£ Coded Value Layer
0 Rangs LayerKey

ocation

FeatureClasses xmumsie
(& Amnotation Minimumsize
Dimension lml!l(ﬂanmc ln;sznau Opadty
Muttipatch Feature Datasst Festure Datsse: Ports
(] Paint. Rectangle
Polygon Rotation
Polyine RowHeight

Rasters = Rans

Selected
2] Faster Band Selectedltem
Raster Catalog Size
Raster Dataset © c o SmoothingMode

Datasets . ;:'wpe ) Stendilltem
B Festure Dataset SubHeading
£k Geometic Network © s Tag
i Network Tooltip

- TransforminternalR
@ Subtype TransformPath
A subset of features in a feature class or objects in a table that share the same L3 B TransformRectange

UpdateElement
Visble
Width
X
Y
Z0rder

= Subtype
(SubtypeName)
Default
SubtypeCode
SubtypeFields

(Subtypeliame)
- || subtype Name

" g

Crainiate.ERM4.Layer
Element5
{X=335,Y=264}
1000, 100000
32,32

100

(Collection)
{X=335,Y =264, Width=
o

20

(Collection)

True

120,41
HighQuality
Crainiate.ERM4.Sten
Subtype

Empty I
(=5, 110,]
System. a.Drair
{x=335,Y =264, width=|

True
120

False
o
(Collection) o

Két nbi cac Feature Class voi Feature Dataset va cac Subtype véGi Feature Class

twong ung.

Cong cu tao Subtype

Domain

4
o e

Feature Dataset

B ————Feiture Class

Subtvpe

“e==-Relationship

So d0 lién két cac ddi twong trong céu tric dir liéu
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Thiét 1ap méi quan hé cho cac Feature Class

B Relationship Class
BackwardPathLabel Niam trén
Cardinality esriRelCardinalityOneToMany
ClassKey esriRelClasskeylUndefined
DestinationClassMame BeChua
DestinationForeign (Mone)
DestinationPrimary (Mone)
FarwardPathLabel Bi gqua
IsComposite False
IsReflexive False
KeyType esriRelkeyTypeSingle
Motification esrifelMotificationMone
OriginClassMame OngChuyenTai
OriginFareign IDOngCT
OriginPrimary IDOmgCT
RelationshipRules (Collection)

Cic thudc tinh trong thiét 1ap Relationship
Sau khi thiét 1ap xong Relationship, thu duoc cau trac dit liéu hoan chinh.
2. Phu luc 2: Tao CSDL bing phan mém ArcCatalog
Tao mot File Geodatabase 1a “MangCapNuoc.gdb” trong ArcCatalog
Pua cdu tric co so dir liéu vira tao “MangCapNuoc.xml” vao Geodatabase

“MangCapNuoc.gdb”.

-
Import XML Workspace Document ?

This wizard |ets you import data and schema from an XML to geodatabase.

Importing data to: EhDo An GIS"MangCapMuoc gdb

What do you want to import:
@ Data
Schema Only

Specify the XML source to impaort:

Giao dién céng cu dwa cu triic CSDL vao Geodatabase
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Lwa chon lan luot cac Feature Class va tién hanh dua dit liéu d3 chuin bi vao cac

truong tuong Gng trong Feature Class bang cong cu Load Data.

-

Simple Data Loader =

This wizard will help you load data from a shape file,
coverage feature class, geodatabase feature dass,
dBASE, INFO or geodatabase table into an existing
featuredass or table in a geodatabase.

EREE N
[

[7] skip this screen in the future

< Back l MNext > l[ Cancel ]

Giao dién cong cu Load Data
Sau khi dua dir liéu vao timg d6i tugng twong ng, thu duoc CSDL hoan chinh duoc
quan Iy bang phan mém AcrCatalog.
3. Phu luc 3: Tao Geometric Network cho mang lwéi cap nwéc
Tao network bang cong cu New Geometric Network

-
New Geometric Network E =

This wizard will help you build a geometric
network.,

A geometric network allows you to model the
behavior of utility networks such as electrical or
water networks,

=
4 C& A geometric network is composed of features

from one or more feature dasses in a feature
dataset. When you build a geometric network you
specify the topological relationships between its

= features.

[T skip this screen in the future

< Bacdk [ Mext = ] [ Cancel ]

Giao dién cong cu tao Geometric Network
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Chon tit ca cac 16p dit liéu trong Feature Dataset “MangCapNuoc”, quy dinh 16p

“BeChua” (bé chira) dong vai trd 1a ngudn nudc trong mang ludi.

F B

New Geometric Network :E']_ %
Select roles for the the network feature dasses:
Feature Class Mame Role Sources & Sinks
[%"]BeChua Simple Junction Yes
[.Bom Simple Junction Mo
(") DiemDauNoi Simple Juncticn Mo
[*)DengHoApLuc Simple Junction Mo
@DnngHDDich‘u‘u Simple Junction Mo
[%"]DongHaoTeng Simple Junction Mo
(=) OngChuyenTai Complex Edge =Mones=
BﬂngDich‘u‘u Complex Edge =Mone=
[~JOngPhanPhoi Complex Edge =Mones
[“’)VanDieuKhien Simple Junction Mo
IE‘-fanHeThcung Simple Juncticn Mo

[ < Back ][ MNext = ][ Cancel

Thiét lap

Quy dinh vai tré cac ddi twong tham gia mang luéi

Geometric Network

Mame

[%*|BeChua

[JBom

(-] DiemDauNoi

(%’ DengHoApLuc
IEDDngHDDich‘u‘u
[-.’)DengHoTeng

'@.l, MangCapMuoc_Met
[%*)MangCapNuac_Met_lunctions
(=] OngChuyenTai

[~ OngDichVu

[~ OngPhanPhoi

(%] VanDieuKhien
IE‘-fanHeThnng

Type

File Geodatabasze Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Clazs
File Geodatabase Feature Class
File Geodatabase Feature Class

File Geodatabase Feature Class

File Geodatabase Geometric Metwork

File Geodatabase Feature Class
File Geodatabasze Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Clazs
File Geodatabase Feature Class
File Geodatabase Feature Class

Geometric Network “MangCapNuoc_Net”
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4. Phu luc 4: M6 phéng bai toin cit nwéc trén mang luéi cap nuwéc

Str dung bd cong cu Utility Network Analyst dé phan tich cit nudc trén mang ludi.

Metwork: [MangCapNuoc_Net vl Flow= 23 | Analysis~ L + Trace Task |Fir1d Commaon Ancestors v|

B§ cong cu Utility Network Analyst

Lwa chon mang can sir dung

Metwark: |MangCapNuoc_Net -

Lwa chon mang
Quy dinh vai trd (AncillaryRole) ngudn nudc (Source) va trang thai dang hoat dong

(Enabled = True) cho cac ddi tugng trong 16p “BeChua” (Bé chira).

OBJECTID 1

Cac B1é 1524.96
Thé tich 750
Chigu cao thuc 6700
Budng kinh Bai 14000
Puing Kinh Gng Ra | <Mull»
Ghi Cha < Mull=
M3 58 Buiing Ong Ch 1

e nudc tran 4740
Tén bé chira BE Mguyén Van Trdi
Dung tich sirdung 700

Wi tri Iép dat theo truc 220866
Witri Iép dat theo truc 1321822
Enabled True
AncillaryRole Source

Thiét 1ap vai tro ngudn nwéc cho I6p bé chira

Quy dinh hudng dong chay trong mang lui bang cong cu Flow.

Flow *| Analysis - f -

Display Arrows For — »
| o  Display Arrows |

Properties...

Cong cu xac dinh hwdéng dong chay trong mang
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Str dung cong cu Analysis Add Juntion Flag Tool dé xac dinh vi tri van dong nudc

trén mang. Vi tri ciia van sé dugc thé hién bang ky hiéu hinh vudng mau xanh 1a.

Analysis = |-l ~| Trace Task: [Find Common Ancestors ']

| Add Junction Flag Teooel h

Cong cu thiét 13p vi tri dong nwéc
Tim cac duong 6ng bi cit nude bat dau tir diém mdc bang cong cu Trace Task voi

ché do 1a Trace DownStream ( theo ddi theo hudng di xubng cua dong chay).

Trace Task: ’Find Common Ancestors "']

Find Cemmon Ancestors
Find Connected

Find Loops

Find Disconnected

Find Path Upstream

Find Path

Find Upstream Accumnulation
Trace Upstream

Cong cu truy tim doi twong bi cit nwéc
Sau khi tién hanh truy tim bat dau tir diém méc, d6i tugng bi mat nude trong mang
ludi sé duoc lya chon trén man hinh.
5. Phu luc 5: Tinh toan ap lwc trén mang lwéi
Str dung cong cu ModelBuilder trong b cong cu cua Bentley WaterGEMS tich hop

v6i ArcMap dé xay dung mo hinh mang luéi.

Bentley WaterGEMS Vai || [& [ = | AN i
Project 3
Edit 3
Analysis >
Components 3
View >
Tools b| e
Rt * |5= ModelBuider...
Help P B TRex.
& scaDAConnect...
:@ Skelebrator Skeletonizer. ..
"? LoadBuilder. ..
Thiessen Polygan...
&, Demand Control Center
'ﬁ Unit Demand Contral Center...
[E Scenario Comparison. ..

Cong cu ModelBuilder
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Thiét Iap cac 16p dbi twong trong mang ludi, ddng thoi anh xa cac trudng thudce tinh
vao cac trurong thudc tinh twong tng theo WaterGEMS.

e Quy dinh 16p “BeChua” (bé chtra) dong vai trd 1a “Tank” (bé chua) trong
Table Type.
e Quy dinh truong OBJECTID déng vai tro 1a khéa chinh trong bang.
e Anh xa thong tin cua truong thudc tinh “Cao Do” (cao dd) vao trudng
“Elevation” (cao d9).
e Quy dinh don vi cua truong “Elevation” 1a “m” (mét).
e Tiép tuc 4nh xa thong tin cua cac trudng thudc tinh khac trong 16p “BeChua”
Véi cac truong thude tinh twong ng theo WaterGEMS.

]
Il <~ ModelBuilder Wizard [DemoLamDong.wtg] 1Ol =|

ModelBuilder
Specify Field Mappings for each table

; Exl - Settings |Pre\r1'ew|

 [Table e [ Table Type: ITank jﬂ
BeChua Poirt Key Fields: [oBJECTID =] [Labe! =l
Bom Point X Field: .
Juntion Paint ' I <auto> j
Maguon Paint f Field: I:auto} j

Onachuyentai_... Polyline
OngPhanPhoi_... Polyline

Van2 Poirt Field | Propery [Unt =
OBJECTID s i
Shape LIET
Enablzd I Elevation = I_>|
AncillaryRole Unit:

Cancel Help | <Back |[ Net> | Firish

Thiét 1ap I6p bé chira (Tank)
Tién hanh tao mé hinh mang ludi cap nuée trén nén ArcMap.
Chay mé hinh vira tao trong phan mém Bentley WaterGEMS.
Cap nhat thong tin luu lwong nuéc cho timg diém node (nut) trén mang ludi. Thong

tin lvu lwong tai cac node duoc thé hién trong trudng “Demand”.
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% Demand Control Center =10 x|

A-X2IS-2 A28

Junctions | Hyt:lrarrtsl Tanksl Surge Tanksl

1D Lahel Demand {Base) Pattern (Demand) Zone ﬂ
(Ls)
1 600; Juntion-1 0.50 : Fixed <MNonex
2 601: Juntion-2 0.50 | Fixed <Mone>
3 602 Juntion-3 0.50 : Fixed <MNonex>
= 603 Juntion-4 0.50 | Fixed <MNonex>
5 604 Juntion-5 0.50 ; Fixed <Monex>
& 605 Juntion-6 0.50 i Fixed <MNonex
7 606 Juntion-7 0.50 : Fixed <Mone>
8 607: Juntion-8 0.50 | Fixed <MNonex>
9 608 Juntion-9 (.50 : Fixed <MNonex>
10 609 Juntion-10 0.50 { Fixed <Monex> j

Close | Help

Quy dinh luu lwgng nwoc tai cac nat (node) trén mang luwoi

Thiét 13p cac thong sé cho ddi twong bom

4 Pump Definitions X
|j X% i} E] *»- | Head |Eﬁci&ncy|MotorlTransi&mIIbearleot&BI
La Pump Definition Type: |Design Poirt {1 Paint) j
nition - 1
Flow Head
(Lfs) (m)
Shutoff; 0.00 80.00
Design: 0.58 60.00
Max. Operating: 116 0.00

Pump Definition - 1

c
30.00 120.0 3
E 60.00 10007,
£ ah 80.0 3
T 40.00 80.0 2
o 40.0 2
T 20.00 20.0 E
0.00 0.0 #
0.00 0.20 0.40 0.60 0.80 1.00 1.20 -

Flow (L/5)

Coefficients: a = 80.00 m; b =5.972e+001 m/(L/s)"c; c= 2.000

(Close | Help |
4

Thiét 1ap théng s6 ciia bom
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Thiét lap cac thong sé cho dbi tuong bé chira nudc

£
=l s e w7
E7
El Active Topology -
Is Active? True
E Demand
Demand Collection <Collection: 0 items:
Unit Demand Collection <Collection: 0 items:
El Dperating Range —
Operating Range Type Elevation
Elevation (Base) (m) 1.525.00
Elevation (Minimum) (m) 1,530.00
Elevation (Initial) (m) 1,533.00
Elevation (Maximum) (m) 1,535.00
Use High Alarm? False
Use Low Alarm? False
El Dperational
Controls <Collection
E Physical
Elevation (m) 1.525.00 -
Elevation {m)
Elevation at centroid of junctions, valves, and pumps; the ground
elevation at tanks; the hydraulic grade at reservoirs.

Thiét lap thong sé cia bé chira nuwéc
Sau khi tién hanh thiét lap day du cac thong so ky thuat , tién hanh chay mo hinh, ap
lyc tai cac diém ndt trén mang ludi duoc thé hién bang cac mau sic khac nhau tuong

ung Vo1 cac mire ap luc khac nhau.
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