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Tom tat - Tam Ky la mot thanh phé trung tam va dang phat trién clia
tinh Quang Nam. Nhiéu dy &n dang tap trung dau tu vé xay dwng co
s& ha tang ky thuat, m& rong, nang cap cac khu dén cu moi dé& dam
bdo an sinh xa hdi. Tuy nhién, do viéc dau tw dan trai, khdng ding
v6i quy hoach, hé théng cap nwéc khong kip dap (ng, nén da dan
dén tinh trang thanh phd nay thiéu nuéc trdm trong. Vi vay, viéc gidi
quyet nhu cau cap nwéc cho sinh hoat, phong chay, chiva chay va
san xuat, ddng thdi nang cao hiéu qua st dung nwéc clia thanh phd
Tam Ky hién tai va twong lai 1a hét strc can thiét. Trong nghién cteu
nay, nhom tac gia s dung mé hinh MIKE URBAN dé hiéu chinh
tham s6 m6 hinh va kiém tra kha nang cap nudc ctia hé thong theo
hién trang, ddng thoi d& xuét, tinh toan va kiém tra hé théng clp
nuwéc cla thanh phé theo quy hoach dinh huomg dén nam 2030 khi
nhu cau dung nuwéc I&n nhat va khi co chay xay ra.

T khéa - Tam Ky; hé théng cap nuéc; MIKE URBAN; ding nwéc
I&n nhat; 2030.

1. Pat van dé

Hién nay viéc cap nudc ¢ thanh phd Tam Ky chwa dam
bao, van con nhiéu noi chua c6 hodc thiéu nudc sach dé st
dung [10]. Thanh pho dang 1én phuong 4n quy hoach tong
thé mang ludi hé théng cip nudc dén nam 2030 va tién hanh
xdy dung theo ting giai doan dé dap tmg diy du nhu cau
dung nude cho cac ndm tiép theo cling nhu dén nam 2030.
Co hai phuong an dugc dua ra: (1) Thay thé hoan toan hé
thdng cap nude hién trang bang hé thong dudng o ong mdi;
(2) Thay m&i va két hop thém mot s6 hé thong duong 6 ong
chinh & hién trang. Tuy nhién van chua c6 tinh toan cu thé
nao vé thuy lyc dé 1am co so Iya chon. Nghién ctru nay cung
cép mot tinh toan so bo dé thanh phd Tam Ky c6 thé xem xét
thém khi Iya chon phuong 4n quy hoach tong thé.

2. Thanh phd Tam Ky

Thanh phé Tam Ky ndm céch thanh ph6 Da Nang 70km
vé phia Nam, cach san bay Chu Lai, cang Ky Ha 25km va
cach khu cong nghiép va nha may loc dau Dung Quét
khoang 40km vé phia Bic. Vi thuan loi vé vi tri dia 1y,
thanh phd Tam Ky di duoc dau tu xay dung va dang phat
trién nhanh chong (Hinh 1).

Bén canh nhitng uvu diém dat duoc, van con nhiing han
ché nhét dinh nhu: viéc dau tu ha tﬁng con dan trai. Tinh
trang thiéu nudc sach van con 16n (Ty 16 dan s duge cap
nudce sach hién tai khoang dudi 60%; Nién giam théng ké
TP. Tam Ky ndm 2011); mat khac, hiéu qua st dung nudc
chua duoc quan tim dung mirc di lam anh huong dén chét
lugng cudc song va kinh té ciia nguoi dan (Ty 1é that thoat
nuée 30%; Nién giam thong ké TP. Tam Ky 2011).

Ngudn nudc cap cho thanh phd Tam Ky duogc 14y tir kénh
Chinh Biéc ciia hd chira nue Phit Ninh, thong qua nha may

Abstract - Tam Ky is a central and developing city of Quang Nam
province. Many projects are invested in building technical
infrastructure, expanding and upgrading new residential areas to
ensure social security. However, inadequate investment and
improper planning; lead to severe water shortages in many
residential areas. Therefore, it is very necessary to cater for the
needs of water supply for living activities, for fire prevention and
fighting, and for production as well as to improve the efficiency in
water use in the present and in the future. In this paper, the authors
have used MIKE URBAN model to calibrate the model parameters
and test the capability of water supply systems at present, and
propose, calculate and check the water supply system of the city
according to orientation planning by 2030 when the biggest
demand for water, and fires may happen.

Key words - Tam Ky; water supply systems; MIKE URBAN; largest
water use; 2030.

nu6e Tam Ky (cong suat hién tai 1a 25.000m*/ngay dém va
dén nam 2030 s& nang cap 1én 64.000m%ngay dém).
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Hinh 1. Ban do thanh phé Tam Ky

3. Phwong phap tinh toan

Trong pham vi nghién ctru chi tinh toan cho duong dng
¢6 duong kinh 16n hon D100, véi chiéu dai khoang 88km
va dugce dung bang vat liéu kém, PVC, HDPE, gang, va
mdt it loai éng amiing [6], [7].

Nhu cdu dung nuée duge tinh toan dya theo: cip nude
sinh hoat cho dan cu, phuc vu cong cdng, cong nghi¢p dich
vu, cac khu cong nghiép, theo tiéu chudn TCXDVN 33:
2006 [3], [6], [7]; lwong nudc that thoat theo Quyét dinh sb
2147/Qb-TTg [4]; luong nudc dung cho chita chay theo
TCVN 2622:1995 [5] va quy hoach dinh hudng t&i nam
2030 cua thanh ph6 Tam Ky [8].

Céc budc nghién ctru va tinh toan mang ludi cip nudc
thanh phé Tam Ky dugc cho & Hinh 2.


http://tapchikhcn.udn.vn/Manager/GuimailThongbao.aspx?ID=4880&key=&Loai=1
http://tapchikhcn.udn.vn/Manager/GuimailThongbao.aspx?ID=319&key=&Loai=2
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Hiéu chinh tham s m6 hinh va kiém tra kha ning
cap nudc cia hé thong theo hién trang

v

Dé xudt, tinh toan va kiérp tra hé thong cip nuéc
dinh hudéng dén nam 2030
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PA 1: Thay méi hoan toan hé théng
cap nudc hién trang
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PA 2: Thay m6i va két hop v6i hé
thong cap nudc hién trang
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Kich ban dung nuéc 16n nhat co chay
xay ra

Kich ban ding nudc 16n nhét c6 chay
xay ra
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Tinh toan va kién nghi phuong 4n t6t nht

Kiém tra hé théng cip nudc khi nhu cdu ding
nudc vuot du bao 10%

Két luan

Hinh 2. Cdc budc nghién ciru va tinh todn

3.1. Co 56 Iy thuyét dp dung

Hién nay c6 nhiéu mé hinh duoc sir dung dé mé phong
cho qua trinh cip nude, nhung phd bién hon ca 13 hai mod
hinh EPANET [14] va MIKE URBAN [15]. Trong bai béo
nay, nhom tac gia st dung mé hinh MIKE URBAN, c¢6 kha
nang tich hop v6i cac hé théng GIS,... M6 hinh MIKE
URBAN d3 duoc nhiéu tic gia, nha nghién ctru ap dung
tinh toan cho cac thanh phé, khu vuc khac nhau:
Copenhagen, Denmark ctia nhém tac gia J.K. Kirstein, H.
J. Albrechtsen, M. Rygaard [1]; Shillong, India va Dhaka,
Bangladesh ctia nhom tac gia Petringeduld, Zdenek Svitak
Ajay Pradhan, Ashok Tarai [2]...

MIKE URBAN bao gom 1oi giai s6 cuia EPANET
(EPANET duoc phat trién boi EPA, My va duogc cai tién
boi Vién Thuy loi va Méi truong Pan Mach, DHI) béng
céch thém céc bién tdc do may bom, md rong pham vi
khdng ché, tu dong phén tich dong chay dung cho ctru hoa,
phan bd va cip nude theo nhu cau.

Céc phuong phap duoc sir dung trong mé hinh dé giai
bai toan 1a phuwong trinh lién tuc vé dong chiy va ton that
¢t nudce déc trung cho trang thai thuy luc cua mang ludi
duong Ong tai mot diém duoc dua ra trong thoi gian tinh
toan:

Hi —Hj =y =rQf + mQf 1)
> Qj-Di=0 )
i

Trong d6: Hj - ¢6t nudc tai nit i; hyj - ton that cot nudc
doan ij; r - hé s6 strc can (r = (1/C)n); n - s mii; C hé sb
Chezy; m - hé sb phu vé ton that; Qjj - luu lugng dong chay
dén nut I; D;i1a nhu cau luu lugng tai nit i, va theo quy udc
chay vao mét nut la duong, chay ra la am.

3.2. Ap dung cho thanh phé Tam Ky

Mang lu6i hé thong cap nudc hién tai cua thanh phd
Tam Ky nhu Hinh 3, véi luu lugng nude can tai cac nut
trong gid ding nudc 16n nhit (Bang 1). Nudc duge cap
thong qua hé thdng may bom bién tin tir nha may nudc
Tam Ky.

Hinh 3. Mang ludi hé thong cap nide hién trang
Bing 1. Lueu hrong nuede can tai cde nit [10]

A | Luu lugn Tén | Cao | Luu luwon
Tennat) Cao df nwée cin (l%s) nut do |nuéc cin (l%s)
1 2.9 10,354 47 | 4,02 10,068
12 3.19 9,067 48 | 577 7,136
13 2,69 8,696 49 | 5,69 4,184
14 2,54 6,461 50 | 642 5,329
15 2,02 10,767 51 | 6,66 2,481
16 3,22 2,954 52 | 597 3,539
17 3,22 3,001 53 | 646 1,903
18 3,72 4,468 54 6,14 1,571
19 4,37 3.05 55 | 4,64 3.881
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2 2,06 6,925 56 | 447 6,035
20 3,43 7,812 57 53 6,262
21 3,39 4,891 58 | 525 3,286
22 2,25 7,069 59 | 6.46 2,874
26 3.6 9,955 60 6.5 14,826
27 3,09 8,034 62 | 941 2,284
28 2,37 8,394 63 |12,03 17,865
29 2,92 5,163 64 | 8,89 4,865
30 3,32 8.449 65 | 4.36 5,182
31 3,84 14,776 66 | 4,72 5,518
32 3,92 5,636 67 | 532 9,536
33 7 3,622 68 | 5.09 9.779
34 14,43 4,655 69 | 1,77 6,535
35 3,36 13,323 70 | 157 2,606
36 4,72 8,418 74 | 3,07 0,645
37 3,81 5,415 75 | 187 7,983
38 2,92 1,435 76 | 2,42 10,283
39 3.8 8,765 77 | 2,12 1,066
4 6,37 11,302 78 | 2,57 3,829
40 3.77 8.496 79 | 2.22 7,851
41 3.79 2,66 8 4,72 5,806
44 3,85 0,823 80 | 4,07 4,042
45 7,95 3,838 83 | 349 8,707
46 5,82 6,231

4. Két qua va thao luin

4.1. Hiéu chinh tham s6 mé hinh va kiém tra khd ning

cdp nwéc ciia hé thong theo hién trang

Két qua tinh toan, hiéu chinh tham sé mo hinh (hé s6
nhdm cua ong) cua hé thong cap nude theo hién trang dya

vao sb liéu thyc do [9] (Hinh 4, Hinh 5, Bang 2).
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Hinh 4. Liu heong dong chéy trong dng
Bing 2. Két qud hiéu chinh tham s6 mé hinh

... | Dudn M6 hinh | Két qua oz

STT Vr: i | kinh &%g MIKE thl.rcho S(i'/so
(mm) | URBAN | (m) 0)

1 | Nat2 | 150 32,94 362 | 642
2 | Nats | 150 6,54 72 | 917
3 | Nat13 | 300 24,55 258 | 484
4 | Nat1s [ 300 21,37 219 | 242
5 | Nat18 | 300 15,28 161 | 509
6 | Nat21 | 150 10,54 114 | 754
7 | Nat2s | 250 31,95 30,7 | 407

8 Nt 28 200 30,85 30 2,83
9 Nt 33 150 24,95 25,8 3,29
10 Nt 35 150 9,77 8,7 12,30
11 Nt 37 150 3,38 2,3 46,96
12 Nt 39 250 29,86 30 0,47
13 Nt 58 100 5,05 7,1 28,87
14 Nt 74 150 19,22 25,3 24,03
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Hinh 5. Ap luc c6t nuée die tai cdc nit

Bieu do sai so

M<=5% LIS%- 10% Li>10%
Hinh 6. Biéu do téng hop sai sé

Két qua tinh toan trong Bang 2 va biéu dd tong hop két
qué sai s6 & Hinh 6 cho két qua kha phi hop va sai s twong
db6i nho. Nhung tai cac nit 37, 58, 74 sai 6 vAn con 16n, vi
céc nit ndy nam & cudi nhanh. Trong thuc té, dé tao ap luc
cOt nude du nhu do dac thi thanh phé c6 dat thém cac may
bom ting &p, Nén xuat hién sai s6 16n giira moé phong va
thuc do. Két qua hiéu chinh c6 thé chap nhan dugc. Theo
Hinh 2 ap luc cot nude du tai cac nat con lai & cubi nhanh
van con bé hon 10m; theo TCXDVN 33:2006 [3], ddi voi
mang ludi cép nude sinh hoat cua khu dan cu, tai diém léy
nudc vao nha, ap luc ¢t nudc du tinh tor mat dét khong
dugc nhé hon 10m, nén hién nay hé théng cip nudc cua
thanh phd van chwa dap ung ddy du.

Téc gia st dung hé sb nham cua duong ng cii da hiéu
chinh bing mé hinh va sir dung hé s6 nham cho cac duong
dng méi theo 1y thuyét cia mé hinh MIKE URBAN [15]
dé thiét 1ap va md phong cho cac kich ban theo dinh huéng
dén nam 2030.

4.2. Tinh todn cip nwéc theo dinh hwéng dén nim 2030

Tir két qua vé luu lugng nudc can tai cac nat khac nhau
theo quy hoach dinh huéng dén niam 2030 cua thanh phd
[10], nghién ciru sé& tinh toan cho gio ding nude 16n nhat
va ¢ xuét hién 7 dam chay dugc chon déc trung cuing mot
llc, trong d6 ¢6 03 dam chay tai khu vue dan dung (nuat 38,
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44 va 74) va 04 dam chay & khu céng nghiép (nut 25, 60,
63 va 85) theo 2 phuong an khac nhau (Hinh 3).
4.2.1. Phuong an 1

Thay thé hoan toan mang ludi duong dng (Hinh 7, Hinh 8).
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Hinh 7. Luu heong dong chay trong ong
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Hinh 8. Ap luc cdt mede dir tai cde it
4.2.2. Phwong an 2
Thay thé mang ludi duong éng c6 két hop thém céc
duong ong cii (Hinh 9, Hinh 10).
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Hinh 9. Luu heong dong chay trong dng
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Hinh 10. Ap luc cét nuée du tai cae niit

Két qua ap lyc cot nude du tai cac nut & cubi hé thong
va xa ngudn cung cap nude nhat (Hinh 11).

Ap I cit nwée die

Hinh 11. Biéu do dp liec cét nude dir

Nhan xét:

Tir két qua ap luc cot nude du (Hinh 11) va theo
TCXDVN 33:2006 [3] tat ca cac vi tri & cuoi hé thong deu
dam bdo yéu cau.

. Két qua tinh todn theo ca hai phuong 4n déu thoa man
v€ nhu cau dung nudc tai cac nut cling nhu cac diéu kién
ve thuy luc. Tuy nhién, phuong an 2 s€ dam bao chi tiéu ve
kinh t& hon bang viéc st dung thém cac hé thong dudng
ong cii con tot (giam dugce khoang 10% chi phi dau tu xay
dung so voi phuong én 1 [10], [11]).

4.3. Kiém tra khd ning ddp irng nhu cdu ding nuwéc ciia
hé thong khi lwong nwéc can vwot dw bio 10%

Theo phuong an dé xuat Iya chon (phuong én 2), nghién
ctru s€ kiém tra kha ndng dap ung nhu cau dung nude cua hé
thong khi lugng nude can vuot du bao 10% (Hinh 12, Hinh 13).

45 — Ap lyc ¢t nwée du

Hinh 12. Biéu dé ap luc cot nuoce du
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Hinh 13. Phdn tram gidm ciia dp lec ¢dt nieée due

Trong truong hop nhu cau ding nude nam 2030 vuot
quéa 10% so v&i du bao, theo két qua tinh toan (Hinh 12),
tai cac diém tiéu thu nuée luu lugng van dam bao, 4p luc
¢ot nude du déu 16n hon 10m. Theo Hinh 13, 4p luc cot
nude du cd giam nhe so vai phuong an 2 ¢é chay, do giam
16n nhat 12 1,89% tai nut 25.

5. Két luan

Nghién ctru da ép dung md hinh MIKE URBAN dé thiét
lap, m6 phong ché d¢ thuy luc cho mang ludi hé thong cap
nude cua thanh pho Tam Ky ¢ hién trang, cac phuong an thiét
ke va kiém tra theo quy hoach dinh huéng dén nam 2030.

Cac ké‘t qua cho thdy cac phuong an dua ra déu dam
bao yéu cau v¢ thuy lyc trong dicu kién lam viéc binh
thuong cling nhu trong truedong hop nhu cau dung nuée vuot
qua 10%.
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