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TOM TAT

Tén d¢ tai: “Quy hoach thiét ké mang lwéi thoat nwée cho khu dé thi N — thanh phé
H dén nim 2045 ”

Sinh vién thuc hién: LE VO LAN NHI
S6 the SV :117200049 Lép :20QLMT
Noi dung cua dd an tét nghiép c6 cac phan, bao gom:
1. Tong quan vé khu d6 thi N, thanh phd H.
2. Xac dinh quy mé dung nuéc cia khu d6 thi N, thanh phd H dén ndm 2045.

3. Quy hoach thiét ké mang ludi cap nuéc cho khu @6 thi N, thanh phé H dén nam
2045 dam bao cung cip nudc thuong xuyén, lién tuc véi 4p luc tit ca moi diém > 20m
va hop ly vé mat kinh té.

4. Quy hoach thiét ké mang luéi thoat nudc cho khu d6 thi N, thanh phé H dén nam
2045.

5. Thiét ké hé thdng cap thoat nudc bén trong truong hoc



PAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HQC BACH KHOA Doc 13p — Ty do — Hanh phic
KHOA: MOI TRUONG

NHIEM VU PO AN TOT NGHIEP - CAPSTONE PROJECT

Ho tén sinh vién: L& Vé Lan Nhi $6 thé sinh vién: 117200049
Lép: 20QLMT ~ Khoa: Méi truong  Nganh: Quéan Iy Tai nguyén va moi truong

1. Tén dé tai dé dn:

Quy hoach thiét ké mang lwdi cdp thodt nwdéc cho khu 6 thi N — Thanh phé H dén
ndm 2045. )

2. e tai thuge dign: CIC6 ky két tha thudn s6 hikw tri tué ddi vei kés qud thire hign
3. Cdc sé liéu va dit liéu ban dau:
- Mt bang quy hoach ctia khu dd thi N — thanh phé H dén nim 2045,
- Céc s6 liéu v& khi tugng — dia chat — thuy van ctia khu vue
- Céc 56 liéu vé dinh huéng quy hoach cia khu vuc; |
- Cac s6 ligu khac.
N6i dung cdc phan thuyét minh va tinh todn:
- Téng quan;
- Quy hoach thiét ké mang luéi cip nude cho dd thi
+ Xéc dinh quy md dung nudce cho db thi
+ Tinh toan thiét ké mang ludi cdp nudc.
. Lwra chon ngudn nuée va vi tri tram xir Iy nuée cép.
. Vach tuyén mang luéi cip nude.
. Tinh toén thuy luc
. Khai toan mang luéi cip nude.
- Quy hoach thiét ké mang Iuéi thoét nudc.
+ Quy hoach, Iya chon hé théng thoat nudec.
+ Tinh toan thiét k& mang ludi thoat nudc.
. Mang lu6i thoat nudc sinh hoat.
. Mang lu6i thoat nudc mura.
- Thiét ké h¢ théng cAp thoat nudc bén trong cong trinh.
4. Céc ban vé, do thi ( ghi ré cdc logi va kich thuée ban vé ):
- Ban v& k§ thuat : 08-10 ban v& khd A,
5. Ho tén nguoi huéng din: ThS. NCS. Mai Thi Thiiy Duong



6. Neay giao nhiém vu do dn:  24/02/2025
7. Ngay hoan thanh dé dn: ~ 6/06/2025

Pa Néing, ngay  thdng 02 nam 2025
Trudng B) mon Quén ly Méi trudng. Ngudi huéng din

a e

ThS. NCS. Mai Thi Thuy Duong

ar

/1 ke HH



LOI CAM ON

Loi dau tién, em xin duoc chan thanh g 10i cam on sau sic nhit dén cac quy thay
6 truong Pai hoc Bach Khoa Pa Nang néi chung va khoa Méi Truong néi riéng, da
truyén day cho em nhitng kién thirc va kinh nghiém quy bau dé hoan thanh dé tai tot
nghiép nay.

Em xin giri 1oi cam on dic biét dén giang vién huéng dan ThS. Mai Thi Thuy Duong.
Sy gitip d& va nhirng gop ¥ xay dung chan thanh dén tir c6 déng vai trd v6 ciing quan
trong trong suét qué trinh dé em c6 thé hoan thanh dé tai tot nghiép caa minh. Qua day,
em Xin gui 161 cam on va 10ng biét on sau sic dén c6. PSi vai em, nhitng kinh nghiém
hoc tap tir ¢6 dong vai tro rat 16n trong quang thoi gian hoc tap va ca con dudng sy
nghiép sau nay.

Loi cam on tiép theo em xin danh cho gia dinh, nguoi than di yéu thuong va ung ho,
lam hau phuong vitng chic cho em c¢6 co hoi theo dudi con dudng hoc van va co dugc
tuong lai phia trudc.

Bén canh d6, em xin guri 10i cam on dén ban bé da cung hoc tap va 1am viéc, gitp do
em trong sudt qua trinh hoc tap ciing nhu trong thoi gian 1am dé tai tét nghiép.

Va cudi cing, mic du di cb gang dé co thé hoan thanh dé tai tét nghiép mot cach tot
nhat nhung véi von kién thic con ¢6 han chic chan s& khong tranh khoi nhitng sai sot.
Em rat mong nhan dugc sy thdng cam va gop ¥ tan tinh cua quy Thay Co.

Mot 1an nira, em xin chan thanh cam on!



LOI CAM POAN

Em xin cam doan day 1a dé tai gia dinh va duoc sy huéng din khoa hoc cua ThS.
NCS. Mai Thi Thuy Duong. Cac noi dung tinh toan, két qua trong dé tai nay Ia trung
thue va chua cong bd dudi bat ky hinh thirc nao trude day. Cac sb liéu, thdng tin trich
dan trong dd an da duoc chi rd ngudn gdc rd rang va dugc phép céng bd.

Sinh vién thuc hién

LE VO LAN NHI
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

MO PAU

Muc dich thuc hién dé tai: Sy phat trién bén viing, tiém luc, thé manh cua mét quéc
gia khdng nhitng phu thudc vao cac yéu té kinh té, van héa, xa hoi ma con phu thudc rat
I6n vao van dé bao vé méi trudng. Trong xu thé toan cau hda va hoi nhap, nuée ta da va
dang tré thanh mot quéc gia cong nghiép hoa theo hudng hién dai nhung van dam bao
vé céc yéu tb moi truong. Bic biét, nhu ciu str dung nuée sach ciing nhu viéc thai nudc
Clia con ngudi ngdy cang ting thi van dé thoat nudc thai d6 thi va cip thoat nudc trong
nha 14 rat cap béach va quan trong. Chinh vi I do trén, em da chon va tién hanh thyuc hién
dé tai “Quy hoach thiét ké mang lwéi cip thoat nwéc cho khu dé thi N — thanh phé
H dén nim 2045”.

Muyc tiéu thuc hién dé tai: Muyc tiéu ctia do an 1 tinh toén, thiét ké duoc mang ludi
cap thoat nudc dam bao yéu cau quy hoach can thiét theo hudng chi phi xay dung thap
nhat nhung van dam bao céc yéu cau ky thuat va vé sinh méi truong dén nam 2045 cua
d6 thi N — thanh phé H; Thiét ké dugc hé théng cép thoat nudc bén trong truong hoc
dam bao céc tiéu chuan, quy chuan hién hanh.

Cau tric cua Do an tét nghiép - Capstone Project bao gdm 5 chuong:

Chuong 1: Téng quan vé khu d6 thi N — thanh phé H.

Chuong 2: Xac dinh quy mé dung nudc cua do thi nam 2045.

Chuong 3: Tinh toan thiét ké mang ludi cap nudc cho khu d6 thi dén nam 2045.
Chuong 4: Tinh toén thiét ké mang luéi thoat nudc cho khu d6 thi dén nam 2045.

Chuong 5: Tinh toan thiét ké hé théng cap thoat nude bén trong truong hoc
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Pé tai: Quy hoach thiét ké mang i cdp thodt nwde cho khu dé thi N- Thanh pho H dén nam 2045

CHUONG 1: TONG QUAN VE KHU PO THI N-THANH PHO H
1.1. Piéu kién tw nhién
1.1.1. Vi tri dia 1y, dia hinh
Khu @6 thi N 1a d6 thi loai I, thanh phé H, v6i vi tri dia Iy nhu sau:
Phia Bic giap bién Dong.
Phia Nam giap x& VA.
Phia Tay giap pha TG.
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Hinh 2. 1: Mit bang quy hoach khu d6 thi N - Thanh phé H
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

1.1.2. Pic diém dia chat va dia hinh

Khu d6 thi N thudc vang ddng bang ven bién mién Trung, ciu tao dia chat kha
phitrc tap gom nhiéu 16p, phan 16n 1a cét va cat pha ban.

Khu d6 thi c6 tong dién tich dat 1a 1036 ha.

Khu d6 thi N gdm 2 khu vuc 13 khu vuc 1 va khu vuc 2 duge ngin céch boi song
A, chay theo hudng tir Tay sang Bong.

Dia hinh cac khu vuc thap dan vé séng A. Cu thé ¢ khu vuc 1 dia hinh thap dan tur
Béc — Nam va khu vuc 2 dia hinh thap dan tir Nam — Bic. Ct mit dat cao nhat 14 +17m,
thap nhat 1a +12m. Boc dbc trung binh cua d6 thi 1a 1%,

Muc nuéc ngam kha sau, -9m vé mua kho va -7m vé mua mua.

1.1.3. Khi hau, thoi tiét

Khu d6 thi N ndi riéng va thanh phé H néi chung nam trong khu vuc nhiét déi gio
mua, néng am, mua nhiéu. Trong nim c6 hai mua rd rét: mia mua va mua kho. Mua
khd kéo dai tir thang 3 dén thang 8, véi nhiét d6 kha cao tir 35 dén 40 °C (95 dén 104
°F). Mua mua kéo dai tir thang 8 dén thang Giéng niam sau, véi mot mua 1 tir thang
Muoi, tré di. Nhiét do trung binh mua mua 1a 20 °C (68 °F), d6i khi thap nhat 1a 9 °C
(48 °F). Mua xuan kéo dai tir thang giéng dén cubi thang Hai.
a) Nhiét do

Nhiét d6 trung binh nim: khoang 25,1°C, nhiét do cao nhat c6 thé 1én dén 39°C —
42°C.

- Nhiét do cao nhé‘g trung binh nim: 28,5°C
- Nhi¢t d¢ thap nhat trung binh nam: 20,3°C
b) D6 ém

Do am tuong d6i trung binh trong nam dat 87,6%, d6 chénh léch vé do am trung
binh hang nam tir 80 — 90%.
¢) Luong mua

Luong mua trung binh hang nam tir 2.700 — 3.800 mm, véi s6 ngay mua tir 200 —
220 ngay/nim. Mua mua kéo dai tir thang 9 dén thang 12, véi nhimg dot mua kéo dai
lién tuc 7 — 10 ngay.luong

- Luong mua thang 16n nhét: 2452 mm.

- Luong mua ngay 16n nhat: 949,6 mm.
d) Nang

S6 gio nang trong nam tir 1700 — 2000 gid. S6 gid nang trung binh trong céc thang
mua dong 1a 70-90 gio. S6 gio nang trung binh trong cac thang mua hé 236,7 gio.
e) Gio

Huéng gi6 chinh: huéng Tay Nam — Pong Bc.
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Tbc do gi6 trung binh: khoang 2 - 4 m/s.
f) Béao
B&o chu yéu dién ra vao thang 8 dén thang 11 véi cudng do gié manh va mua 16n.
1.1.4. Pic diém sdng ngdi va tai nguyén sinh hoc
Séng A c6 tong chiéu dai trén 80km, huéng dong chay tir Tdy sang Pong chia cat
khu db thi thanh 2 khu vuc: khu vuc 1 ¢ phia Bac va khu vuc 2 ¢ phia Nam.
- Muc nudc mua khd cao nhat: +2,5m.
- Luu lugng trung binh khoang 121 md/s.
Hué c6 hé sinh thai da dang, bao gom rimg nguyén sinh, ddm phé, va bién
1.2. Hién trang kinh té - x4 hoi
1.2.1. Dit dai

Tong dién tich dat tu nhién 1a 1036 ha, bao gom dién tich dat &, dat cay xanh, giao
théng (ngoai trir séng) va dugc chia lam 2 khu vuc.
Dién tich dat duoc trinh bay tai bang 1.1.
Bang 1. 1: Dién tich dat cac khu vuc

Khuvyc | Dién tich dat tw nhién (ha) Dién tich dat ¢ (ha)
1 496 337
2 455 310
Tong 951 647

1.2.2. Dan sb
Téng dan s6 khu d6 thi N nam 2024: 170983 nguoi
Mat d6 dan s6 naim 2024: 165 ngudi/ha.
Ty 1¢ gia ting dan sd: 1,7%
1.2.3. Co s& kinh té - ky thuat
Kinh té nhitng nam gan day phat trién trong d6i nhanh, day 1a trung tdm kinh té
ctiia mién Trung. Thanh phé tap trung phét trién thuong mai dich vu 1am nén tang, dong
thoi day manh cong nghé thong tin va truyén théng; Cac nganh nghé thu cong truyén
théng nhu nén 14, tranh théu gin vai cdng tac bao vé méi truong, nganh ndng nghiép
cling dang duoc tai co cdu theo hudng céng nghé cao, ndng nghiép do thi, nang cao gia
tri va tinh bén viing.
Thanh phd H c6 nén kinh té phat trién theo huéng du lich - dich vu, cong nghiép
nhe, ndng nghiép sach cung vai ha ting k¥ thuat hién dai, gitip thuc day ting truong

bén viing.
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

1.2.4. Co sé ha tang
1. Giao duc dao tao

Téng sb hoc sinh thoi diém hién tai 1a 6839 ngudi, tong sb hoc sinh dugc xac dinh cu
thé tuong tng vai 2 truong hoc 1a 4230, s6 hoc sinh con lai ndm tai céc truong hoc doc
duong chi tiét thé hién dudi bang sau:

Bang 1. 2: Quy md hoc sinh ciia cac cap trudng cua khu d6 thi nim 2025

Khu vue Tén cbng trinh Quy mo (nguoi)
KV1 Trung hoc pho théng 1 1500
KV2 Trung hoc pho théng 2 2730
Khac Cac truong hoc khac 2609
Tong 6839

Nhén xét: Lp hoc va gido vién dap tng di nhu ciu gido duc cua KPT & thoi diém
hién tai. Pén nam 2045 khi dan s ting, s6 lwong hoc sinh cac cip ciing ting. Vi vay, du
kién nang cép, dau tu xay dyng thém truong hoc va mua trang thiét bi hién dai phuc vu
day va hoc tap t6t hon dé cho chit lwong gido duc ngay cang t6t 1én dap tmg téc do ting
treong va nhu cau nhan luc thanh phd.

2.Y té

Toan KDPT c6 2 bénh vién. Khu vyc 1 ¢c6 mdt bénh vién da khoa quy mé 250 giuong

va khu vyc 2 ¢c6 mdt bénh vién da khoa quy mo 300 giuong.

Nhén xét: Hé théng bénh vién dap tmg duoc nhu cdu kham chira bénh tai thoi diém
hién tai. Trong tuong lai cé thé mo rong quy mo cua cac bénh vién hién c6 hodc xay

dung thém bénh vién khi dan sb tang cao.
3. Khach san

Hién tai, hé théng khach san ¢ H chu yéu quy mo vura va nhé, tap trung phuc vu du
lich vin hoa va nghi dudng. Mot s6 khach san cao cap da hién dién nhung chua nhiéu,
chu yéu tap trung & khu vuc trung tdm va ven séng A. Trong tuong lai, d6 thi dinh huéng
phat trién du lich, nhu cau luu tra tai khach san ting cao nén s& can mé rong quy md,

nang cap khach san dé dap ing nhu cau ciia moi ngudi trong tuwong lai.
4. Cong trinh cong cong khac

Ngoai nhiing cong trinh cong cong trén thi trong d6 thi N c6 nhiéu cong trinh cong
cong khac nhu nha van héa, uy ban nhan dan, co quan hanh chinh, ngan hang,chg... dé

phuc vu cho doi song cua nguoi dan ¢ do.

5. Giao thong
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Hé thong giao thong ¢ H gdm nhiéu truc dudng chinh két ndi khu vuc trung tam véi
cac ving phu can, phan 16n cac tuyén phd chinh rong tir 7-10m va c6 dai phan céch,
nhung van con tinh trang un tac cuc bd vao gi0 cao diém.

1.3. Hién trang vé h¢ thong cap thoat nuwéc
1.3.1. Hién trang cp nwéc
Ty 1é dan s6 d6 thi duoc cung cip nude sach cho khoang 99% dan tai thanh phd H
Nhitng nim gan day, toc d6 do thi hoa nhanh tai thanh phd H di gay ap luc 1én hé
thdng cip nude, trong khi viée dau tu nang cip ha tng chua theo kip. Cong suit cuia cac
nha may nuéc van con han ché, chua dap tng ddy du nhu cau sir dung trong bdi canh
do6 thi mé rong manh mé. Vao nhiing thoi diém cao diém nhu mua kho, dip 1¢, Tét hodc
tham chi trong cac khung gior str dung nudce cao trong ngay, mot so khu vue, dic biét 1a
ving xa trung tim va noi c¢6 dia hinh cao, thuong xuyén dbi mit véi tinh trang thiéu
nudc cuc bd. Pidu nay dit ra yéu cau cap bach vé viéc nang cap va mo rong hé thong
cap nudc da lau st dung vat lidu 1a 6ng gang va xudng cap, hé thong da hu hong bi 1o ri
& nhiéu noi. Trong tuong lai can phai cai tao hodc xdy méi hé thdng cap nudc dé dam
bao nguén nude on dinh, phuc vu nhu ciu sinh hoat ciia ngudi dan va phat trién cia do
thi.
1.3.2. Hién trang thoat nwéc

Khu d6 thi c6 song nén thuan lgi cho vi¢c thoat nude. Hién nay trén dia ban da co vai
cong thoat nudc mua nhung con mot s6 noi khong ¢ cong thoat nude nén nude thai
tryc tiép ra song ho, hé thdng thoat nude chit yéu 1a hé thong thoat nudc chung hién nay
KPT c6 hé théng thoat nudc chu yéu 1a hé thdng thoat nude chung. Nude sinh hoat cila
ngudi dan va nudc mua duge két hop vao ciing mang ludi. Pé nang cao chat lugng moi
truong can phai nghién ctru xay dung mot hé thong hién dai, hoan chinh dé dam bao yéu
cau vé vé sinh mdi truong do thi theo quy chuan.

1.4. Pinh huéng dén niim 2045
1.4.1. Dt dai

DPén nam 2045 dan sb gia ting dan dén nhu cau st dung dit ting theo, cac du an
duoc dau tu phat trién manh theo ké hoach phat trién thanh phé. Céc loai dat khac nhu:
dat nong nghiép, dat ven song, dat trong va dat khac hién hiru trong khu dan dung, cing
v6i dat dan dung va dat cong nghiép ciu thanh dat ty nhién duoc chuyén sang dat ¢ dé
thoa man nhu cau phat trién nhu du béo.

Ty 1& mat phu duoc thé hién qua bang 1.3.
Béang 1. 3: Ty I¢ dién tich mdt phu
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

STT Pic diém mait pha Ty I& dién tich mat phi (%)
1 Mat duong atphan 13
2 Mai nha, mat phu bétong 67
3 Mat cé 20

1.4.2. Dan sb
Dan s caa d6 thi nam 2024 12 170983 nguoi. Ty Ié gia ting dan sb: r = 1,7%.
Dan s6 du kién cua khu vic dén nam 2045 13: Naoas = Naoza X (1+ r)2P
Trong d6: Nooz4: dan s6 nam 2024
a: nam dinh huéng quy hoach, a = 2045
b: nam hién tai, b = 2024
r: ty 1¢ gia ting dan s6 hang nam, r = 1,7%
Naoss = 170983 X (1 + 1,7%) 20452024 = 243609 ngudi

Vay dén nam 2045 dan s6 KPT la 243609 nguoi. Mat do dan so la 235 nguoi/ha.

1.4.3. Co s& kinh té - ky thuat

Tap trung vao ba hanh lang kinh té chinh, tao dong luc ting truong cho thanh phd.

Phat trién kinh té theo huéng da dang héa cic nganh, wu tién cac linh vic cong
ngh¢ cao, du lich di san, du lich thong minh va kinh té xanh dé tao dong luc tang truéng
bén viing.

Déy manh phat trién ha téng k¥ thuat hién dai, tap trung dau tu vao cac khu cong
ngh¢ cao, khu do thi thong minh nham nang cao nang lyc canh tranh va thu hut dau tu.

Phat trién cac nganh cong nghiép sach, cong nghé ché tao tién tién nham tao viéc
1am va han ché tac dong tiéu cuc dén méi truong.

1.4.4. Co sé ha tang

1. Gido duc dao tao
Dua vao cac bang 2.3, bang 2.4 [QCVN 01:2021/BXD - Quy chuan k¥ thuit Quéc
gia vé Quy hoach X4y dung], xac dinh duogc chi tiéu st dung cong trinh gido duc tdi
thiéu cho cac cép truong hoc. T d6 tinh dugce téng s6 hoc sinh dén nim 2045. Chi tiét
duoc thé hién & bang sau:

Bang 1. 4: Quy md hoc sinh ctia cac cap trudng cua khu d6 thi nim 2045

A . Chi tiéu Quy mo
Khu vue Tén cong trinh . . ..
(hoc sinh/1000 nguoi) (nguoi)
KV1 Trung hoc pho thong 1 40 1500
Trung hoc pho thong 2 40 1380
KV2 Trung hoc pho thong 3 40 2600
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Doc duwong Truong hoc khéc 40 4264
Tong 9744

Pén nim 2045 mé rong, nang cap co sd vat chat cho gido duc, trén toan khu d6 thi
c6 tong cong 3 truong Trung hoc phd théng. Mé rong thém 1 truong THPT & khu vuc
1, dau tu xay dung thém truong hoc & khu vuc 2 va mua trang thiét bi hién dai phuc vu
day va hoc tap t6t hon dé cho chit lwong gido duc ngay cang tét 1én dap tmg téc do ting
treéng va nhu cau nhan luc thanh phd.

2.Yté

Dua vao bang 2.3 [QCVN 01:2021/BXD], xac dinh dugc chi ti€u st dung bénh
vién da khoa cho cdc nam. Quy hoach dén nim 2045, md rong 2 bénh vién da khoa khu
vuc 1 Ién 320 giudong, md rong bénh vién da khoa & khu vuc 2 Ién 300 giwong bénh
phuc vu nhu cau kham chita bénh cho nguoi dan. Cung mot sb cac bénh vién nhd, co
quy md khac nhau nim trén doc dudng. Tong sé giudng bénh dén nam 2045 1a 974
giuong. Ngoai ra, cac BV sé& dau tu cac trang thiét bi tién tién hon dé phuc vu tot nhat
cho hoat dong kham chira bénh.

Bang 1. 5: Quy mo cac bénh vién cua khu do6 thi

R o Chi tiéu quy hoach P R
STT Bénh vién L. .. So giwong bénh
(giwong/1000 nguoi)
1 BV1 4 320
2 BV2 4 300
Tong 620
3. Khach san

Nim 2045 nham dap trng nhu cau du lich phat trién manh, phuc vu 24/24 cho khach
du lich, cting v6i d6 1a cac khach san, nha nghi véi quy mé nho hon phan b xoay quanh

cac dia diém du lich. Nang cap khach san & khu vuc 1 1én 210 giuong.

4. Céac cong trinh cong cong khac
Pén nam 2045 dan s6 ting 1én nén cac cong trinh cong cong khic (nha vin
héa,cho...) cling s& duoc mé rong hon dé cé thé phuc vu tét nhat cho ngudi dan ¢ do thi
N.
Tiép tuc phat trién céng nghiép vai hai loai hinh chinh,
Khu cdng nghiép | véi loai hinh Thuc pham dién tich 6 ha.
Khu c6ng nghiép 1l véi loai hinh Co khi vai dién tich 10 ha.
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

1.4.5. Pinh hwéng phat trién vé cip thoat nwéc
a. Cap nuéc

«» Tam nhin dén nim 2045

bap img moi nhu cau va bao dam cép nudc an toan, lién tuc, phuc vu cho sinh hoat
va san xudt cia dd thi, cac khu vuc phu can....

% Muc tiéu va cac chi tiéu cu thé dén nim 2045

Ty 1€ bao phu dich vy cép nudce sach tai do thi dat 100%, chat luong nudc dat quy
chuén quy dinh.

+ Mang luéi cap nuéc : Cac tuyén dng duogc thiét ké mai phu hop véi dinh hudng quy
hoach chung cap nudc thanh phd. Thiét ké mang ludi vong va phan phéi nudc toi noi
tiéu thu.

+ Vat liéu dung dé cap nuéc sach: Ong gang va dng nhya HDPE

Ty l¢ that thoat that thu nudc sach tai d6 thi dudi 15%.

Dich vu cap nudc 6n dinh, lién tuc 24 gid trong ngay, 4p luc nude dam bao trén toan
mang ludi cap nudc.
Pén nam 2045. Theo 2 - TCVN 13606-2023 va bang 1 - TCVN 4513-1988 - ta c6
tiéu chuan cap nuéc la:
o Chi tiéu cap nudc sinh hoat: 140 1/ng.ngd.
o Ty lé dan sb dugc cap nudc: 100%.
o Nudc phuc vu cong cong ( tudi cay, rira dudng. CTCC,...) chiém 10%
nude dung cho sinh hoat.
Truong hoc: 20 I/ngudi.ngay
Bénh vién: 250 I/giwong.ngay

o O O

Khéch san: 300 I/giwvong.ngay
o Khu cong nghiép ( Thuc pham: 40 m3/ha; Co khi : 20 m¥/ha)

KDT s& xay dung 2 Tram bom véi cong suat 60000 m¥/ngd mdi tram dé c6 thé dam
bao cho viéc cung cap nuée day du va lién tuc cho toan db thi. Viéc sir dung dong thoi
2 nha may & 2 vi tri khac nhau s& giam dugc tong ton that cua toan mang luéi.

b. Thoat nwéc
< Tam nhin dén nim 2045
Thanh phé H s& dong bo va hoan thién hé thdng thoat nudce trén toan dia ban; huéng
t6i myc tiéu cham dut tinh trang ngp ung va bao dam rang toan bo nudce thai phét sinh
déu duoc thu gom, xr 1y dat quy chuan k¥ thuat trude khi xa ra ngudn tiép nhan.

< Muc tiéu dén nim 2045
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Thoat nudc mua:

+ M& rong pham vi phuc vu c4c hé thdng thoat nude mura tai do thi dat 100%.

+ Ap dung céc giai phap thu gom, xir Iy va tai sir dung nude mua dat tiéu chuan,
quy chuan k¥ thuat phuc vu cho sinh hoat, tuéi cay, rira duong va cac nhu cau khac.

+ Han ché tinh trang ngap Ung thudng xuyén vao mua mua.

Thoat nuéc thai:

+ Téng lugng nude thai tai do thi dugce thu gom va xur 1y dat ti€u chuén, quy chuin
k¥ thuat trude khi xa ra moi trudng. Tiéu chudn thai nudc qt =qc= 140 I/ng.ngd

+ 100% ho gia dinh c6 h¢ théng xu 1y so bo. Nudce thai dugc dua qua bé tu hoai trudc
khi ra céng thoat chung hodc tram xur 1y.

+100% tong luong nudc thai tai d6 thi dwoc thu gom va xir Iy dat tiéu chuan, quy
chuan ky thuat trudc khi xa ra séng A. hoic cac ngudn tiép nhan khéc.

+ Pham vi phuc vu cta hé thong thoat nudc dé thi dat 100% dién tich nha &, duong
X4, noi cong cong...

+ Nudc thai sau xu 1y dat tiéu chuan, quy chuan ky thuat duoc tai str dung tudi cay,
rira dudng do thi va cac nhu cau khac.

+ Nudc thai tir cac nguon thai tap trung ( dac biét co s¢ cong nghiép...) ¢d thanh
phan, tinh chat twong tu nhu nudc thai sinh hoat phai duoc xir ly dat chuan tai chd roi
dau ndi vao hé théng thoat nuéc (HTTN) dan vé tram xir ly (TXL). Céc thdng sé 6
nhiém chinh phai théa man yéu cau vé chat luong nudc thai dau vao ddi véi cac ngudn
thai tap trung cua tram xu ly.

SVTH: Lé Vo6 Lan Nhi GVHD: ThS. NCS. Mai Thi Thuy Duong 10



Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

CHUONG 2: QUY HOACH MANG LUOI CAP NUOC CHO PO THI
2.1. X4c dinh quy mé ding nwéc va cong suit cia MLCN va cong suét tram xir ly
nwoc:
2.1.1. Nhu cau dung nwéc cho sinh hoat
- Luu lwong nudc trung binh cho nhu cau sinh hoat dugc tinh theo cong thuc:

q.N _ 140x243609 3
000" 1000 = 34105 (m*/ng.ngd)

Trong d6: Qi 1a tiéu chuan dung nudc cho muyc dich sinh hoat (bang 2 TCVN 13606:2023
Ni 1a s6 dan duoc cip nudc N = 243609 nguoi: Dan sé cip nuéc tinh toan
ctua khu dan cu nam 2045
Knea 12 hé s6 ding nude khong diéu hoa ngay.

Qshrp =

2.1.2. Nhu cau ding nwéc cho cdng nghiép
% Lwong nuwdc cho nhu cdu sin xudt trong cdc xi nghiép:
e Xi nghiép 1 (KCN thwc pham)
Theo diéu 4.2.3 — TCVN 13606:2023 “Dbi véi cong nghiép san xuat ruou bia, sira,
dd hop, ché bién thuc phém, hai san, giéy, dét: 40 m3/ha/ngay.”
Xinghiép 1 c6 dién tich: 6ha
- Xi nghiép 1 san xuat 3 ca 1 ngay, nén luong nudc san xuat st dung trong ngay la:
Qs*N! = 40 x 6 = 240 (m%/ha/ngay)
e Xi nghiép 2 (KCN co khi)
Theo diéu 4.2.3 — TCVN 13606:2023 “Pbi véi nganh cong nghiép khac 20
m3/ha/ngay.”
Xinghiép 1 c6 dién tich: 10 ha
- Xinghiép 2 san xuat 3 ca 1 ngay, nén lugng nude san xuét sir dung trong ngay la:
QN2 =20 x 10= 200 (m®/ha/ngay)
2.1.3. Lwgng nwéc cho twéi dwong, twdi cay
Theo bang 2 TCVN 13606:2023, luong nudc phuc vu cong cong (tuodi cay, rua
duong, cong trinh cong cong, ... ) thudng lay khoang 8 - 10% luong nude cip cho sinh
hoat. Chon 10%
Qpvee = 10%0Q;, 75 =10% x 34105 = 3410,5 (m3/ngay)
Trong d6, lugng nudc tudi cdy, rira duong chiém 30% va CTCC chiém 70% luong
nuée phuc vu cong cong. Luong nudc tudi cay chiém 60% va tudi dudong chiém 40%.

Viy tong luong nudce tudi cay, rira dudng va quang trudng 1a:
Qewsi = 30%Qpcc =30% x 3410,5 = 1023,16 (m*/ngd)

Luu lugng nude tudi cay (Qrc) (chiém 60% Qr)
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Qrc =60% . Qr=60% . 1023,16 = 613,9 (m*/ngd)
Luu lugng nude rira dudng (Qre) (chiém 40% Qr)
Qrp = 40% . Qr = 40% . 1023,16 = 409,26 (m*/ngd)
2.1.4. Lwong nwéc dung cho cac céng trinh cdng cong:

Nudc cung cap cho cac nhu cau c6ng cong bao gom nudce cap cho cac truong hoc,
bénh vién, va cac nhu cau sinh hoat khéc.

Qcrcc=70%Q e =70% x 3410,5 = 2387,4 (m*/ngd)
a. Nudéc cip cho cdc trwong hoc

Thanh pho H c6 s6 hoc sinh theo hoc tai cac truong & cac khu vuec, ti€u chuan cap
nudc cho céac truong hoc la:

Bang 2. 1: Tong hop luu lugng nudce cép cho cac truong hoc

Trudng hoc Pon vi Khu vue 1 Khu vee 2 | TH khéc
S6 hoc sinh hoc sinh 1500 1380 2600 4264
Tiéu chuin cip nwéc g1 20
(15-20) 1/hs.ngd.
— Ngrn
™~ To00
Trong do:

-th: 1a tiéu chuan cap nude cho truong hoc
% Trwong hec 1

QmH1 = Nary _ 1599%20_ 30 (m®ng.d).

1000 1000

% Trwong hec 2

__ Ngqry _ 1380x20_ 3
== = = 27,6 (m°/ng.@d).
TH2 1000 1000 6 ( /ng.d)

« Trwong hoc 3

E— N.qTH - 2600 XZO: 52 (ms/ng.d).

1000 1000

< Trwong hoc khac

N.q 5 4264 x 20

- Qrr=194,9 m¥ngd

b. Nuéc cap cho cdac bénh vién
Thanh pho H c6 s6 bénh nhan di€u tri tai cac bénh vién tai cac khu vuc nhu sau:

Bang 2. 2: Téng hop luu lwong nudc cap cho cac bénh vién
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Bénh vién Pon vi Khu vuc 1 Khu vuc 2 Khéc
S6 giwong giwdng 320 300 354
Tiéu chuan cap 1/giudng.
. 250
nuwoc qpgy ngd
N.qpy 3
Qsv 1000 (m>/ngd).
Trong do:

R
L X4

_ N1.qpyi1_
Qevi = =

R
L X4

_N2.qpya_
Qev2 = =

R
%

R
%

-N: 12 s6 bénh nhan diéu trj tai cac bénh vién
-qpy la tiéu chuan cap nuéc cho cac bénh vién.

Bénh vién 1

320x 250

Bénh vién 2

1000 1000
300x 250
1000 1000

Bénh vién khac

1000 1000

- Qgv=243,6 m*ngd

c. Nudc cap cho cac khdach san

= 80 m®ngd

= 75,1 m3ngd

N2. 4 354 x 250
QkhéC — QBthaC: — 88,5m3/ngd

Thanh pho H c6 cac khach san tai cac khu vuc nhu sau:

Bang 2. 3: Tong hop luu lugng nudc cap cho cac khéach san

Khach san Don vi Khu vuc
S0 khach khéch 210
Tiéu chuan cap nudcC gy, I/ngudi. ngd 300

Trong do:

Qev = 29k (m3/ng.d).

" 1000

- N: 1a s6 khach tai cac khach san

- gy 12 tiéu chuan cp nude cho cac khach san.

«» Khéch san

Qks

=Nldks_ 2193% _ 63 3/mpd

1000 1000

- Qks=63 m¥ngd
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

2.1.5. Lwong nwéc dung cho cac cong trinh cong cong khac\

Céc cong trinh cong cong khac bao gdm trung tdm vin hoa, cho, san thé thao, tram y

te, nha nghi... va cac truong tu thuc nho nam rai rac ¢ khu do thi.

Qcreckhac = Qeree — (Qru + Qv + Qks )= 2387,4 —501,5= 1885,9 (m*/ngd)
2.1.6. Luru lwgng nwéc dung cho cong nghiép dia phwong va tiéu thia cong nghigp
Luu luong nuéc ding cho cong nghiép dia phuong va tiéu tha cong nghiép
Qcnpp = 8% Qshng.b = 8% X 34105= 2728 m3/ngd
2.2. Quy mo dung nwée cia do thi
2.2.1. Cong suit hiru ich can cp cho khu vuc
- Tong lwong nude tinh todn cho cdc nhu cau trong dé thi:
Qhituich = Qshngay th +Qenpr + Qsxen + Quesi + Qec (M¥/ngay)
= 34105 + 2728 + (240+200) + 1023,16+ 2387,4
= 40684,16
2.2.2. Cong suat cia mang hréi cAp nuéc
- Céng sudt MLCN trung binh ngdy trong nim:
QMLngayh= Q hiwich + Qunét thoart Qauphong (M3/Ngay)
Trong do:
- Q hiwich: TOng lugng nudc tinh todn cho cac nhu cau trong KDT ( m%ngd)
- Quit thoat : Lrong nudc that thoat, tinh theo % Qr.ich ( x4c dinh theo Bang 2-TCVN
13606:2023) (m3/ngd)
= Quét thoat = 10% X 40684,16= 2767,79 ( m3/ngd)
- Quy phong : Lurong nuée du phong cho phat trién cong nghiép, dan cu va cac luong
nudce khac, tinh theo 5-10 % Qsh ngay.tb
=  Quyphong= 10% x 34105 = 3410,5 (m®ngd)
= QmLngay.tv= 40684,16 + 2767,79 + 3410,5 = 48163,1 (m®/ngd)
- Céng sudt MLCN cho ngay ding nhiéu nhdt trong ndm:
QML ngay.max= QML.ngay.to X Kngay.max
Trong do:
QMLngay.tv: COong sudt MLCN trung binh ngdy trong nim (m3ngd)
Kngay.max: HSKDH ngay 16n nhit
> QML.ngay.max= 48163,1 x 1,2 = 57795,72 (m3/ngd)
2.2.3. CONg suit tram cAp nwéc
- Cong sudt tram xit Iy trung binh ngdy trong ndam:

QTXL.ngéy.tb: (Q hitu ich t chét thoatt Qdu phong )+ thé may nudc
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Trong d6: Quia may mese= 4% (Q niww ich + Qunét thodr)
= 4% x (40684,16 + 4068,42)= 1790,1 (m®/ngd)
- QrxLngay.b= 48163,1 + 1790,1 = 49953,2 (m*/ngd)
- Céng sudt TXL cho ngay ding nuwde nhiéu nhdt trong nim:
> Qrxt= QTXLngay.to X Kngay.max = 49953,2 X 1,2= 59943,84 (m*/ngd)

Chon cong suat Qrx. = 60000 (m*/ngd)
2.3. X4c dinh lru lwong dap tit cac dam chay

Téng sb dan cua KDT nim 2045 1a 243609 ngudi.

Tra theo 5.1.3 — QCVN 06:2021/BXD, Khu d6 thi c6 khu cong nghiép c6 dién tich
nho hon 150 ha va s dan khu do thi 1a 243609 ngudi nén s6 ddm chdy 1a 2 bao gém 1
dam chay khu cong nghiép va 1 dam chay & khu dan cu. Ta chon sé dam chay c6 thé
xay ra dong thoi trén toan bo khu d6 thi 13 n= 2 dam chay.

Luu lugng cap cho chira chay 1 dam chay sé tinh 12 :

Gcc = Geemax + 72 Geemin - (I/s)
*Theo Bang 7 QCVN 06:2021/ BXD, ta chon lIuu lugng nude chira chdy cho cac cong

trinh nhu sau:

- N=243609 ngudi, c6 nha hdn hop céac ting khong phu thudc bac chiu ltra nén chon
lwu lwong chéy tra duoc luu luong dé dap tit mot dam chay 1a 55 (I/s). —> Luu luong
chira chay ngoai nha cho KDC gcemax = 55 Us

- Bang 9: Bam chay & khu cong nghiép, chon luu lugng cép cho chira chay chon bac
chiu lta: IIT; cip nguy hiém: So, S1; Hang nguy hiém chdy va chdy nd cta nha: E =
Luu lugng nudc chita chay qec.min: 20 I/s

Nhu vay c6 thé xay ra dong thoi 2 dam chay, luu luong dé dap tit cac dam chay la:

- Luu lugng cho 1 d4m chay: q1dam= 55+~ x20= 65 (I/s)

- Luu lugng chita chay cho HTCN chung: qcc=2 x 65= 130 (1/s)
- Luu lugng bom khi khong c6 chay: Qgio.max= 995 (1/s)
- Luu lugng bom khi ¢ chay: Qbcc= Qb+Qcc= 995+130=1125 (I/s)
2.4. Lap bang phan b6 luu lweong nwée theo gio trong ngay ding nwée 16n nhat
2.4.1. Nhu cau dung nwéc cho sinh hoat

Trong mot ngay, nhu cau dung nude sinh hoat cia nguoi ¢ ting thoi diém 1a khac

nhau, do d6 khi tinh toan ta phai ké dén hé s dung nudc khong diéu hoa gio.
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Kgl(] max — Olmax . Bmax =1,4.1,064=1,49
Trong do: + omax: HE s6 ké dén mure do tién nghi cua cong trinh, ché d6 1am viéc cua
cac CSSX va cé4c diéu kién dia phuong khac nhau, amax = 1,2 + 1,5. Chon omax = 1,4
+ Bmax: hé s6 ké dén sb dan trong d6 thi. V&i Nooss = 243609 ngudi, tra bang
ta dlI'Q’C Bmax: 1,064.
Chon Kgiomax = 1,5 va cdc s6 liéu tinh toan 1ap bang thong ké luu lugng nude tiéu thu
theo cac gid trong ngay.
2.4.2. Lap bang phan bd lwu lweng nwéc theo gio trong ngay dung nwéc l6n nhit
Véi hé s6 dung nude: Kgio max = 1,5 Va cac s6 liéu tinh toan 1ap bang phan bé luu
lwong nudc theo gid trong ngay va bang phan bd luu luong theo gio tai cac diém ldy
nudc tap trung (truong hoc, khach san, bénh vién).
Chi tiét Phu luc 1. Bang théng ké luu lirong nwréc tiéu dung cho toan khu dé thi theo
ting gio trong ngay ding nwéc 1én nhat.

Chi tiét Phu luc 2. Bdng thong ké lueu lwong nuwéc tiéu ding cho cac CTCC theo ting
gio trong ngay ding nwéc 1én nhat.

Tir bang thong ké luu lugng nudce theo gio, v& duge biéu db tiéu thu nudc vao cac gio
trong ngay.

Bi€u do6 tiéu thu nwéc cic gior trong ngay cla toan KBT

7.00
6.196.20

6.00

: 5.956'165 e
5.45 -
5.044 98 5.09
4.64
20 4.37
4.0
291
3.0 B %Qngd
1.97
200 1.281.481.481.48 1.48
0.00

\,:\,fauo;b/\cbo),@
N WY &

=]

=]

=]

=]

=]
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Hinh 2. 2: Biéu dd luong nude tiéu dung theo timg gio trong ngay dung nudce 16n
nhat.

Két luan: Gio dung nudce 16n nhat 11-12 gio véi luu leong 3583,35 m/h
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

Qb

_ 358335

=995 /s

2.5. Xdac dinh dung tich ciia bé chira

Bang 2. 4: Xac dinh dung tich cia bé chira

Gio Chf;' dg bom Ché d9 bom Luu lwgng | Luu lugng Lu”u hf,('mg.
trong c‘;ﬁ)::;alm cgz’lt;zﬁn nwée vao bé | nuéce ra bé n&“?:O;(:gn[:éal
"9 | (%Qngd) | (%Qnga) | (PQUEdD | eQued) |0 000 a)

0--1 4,17 1,48 2,69 8,83

1--2 4,17 1,48 2,69 11,52

2--3 4,17 1,48 2,69 14,21

3--4 4,17 1,48 2,69 16,90

4--5 4,17 2,67 1,50 18,40

5--6 4,17 3,62 0,54 18,94

6--7 4,17 4,63 0,47 18,48

7--8 4,17 5,45 1,28 17,20

8--9 4,17 6,19 2,02 15,18
9--10 4,17 6,20 2,03 13,14
10--11 4,17 541 1,24 11,90
11--12 4,17 6,20 2,03 9,87
12--13 4,17 5,04 0,87 9,00
13--14 4,17 4,98 0,81 8,18
14--15 417 5,45 1,28 6.90
15--16 4,17 5,95 1,78 512
16--17 4,17 6,16 2,00 3,12
17--18 4,17 5,69 1,52 1,60
18--19 4,17 5,09 0,92 0,68
19--20 4,17 4,37 0,21 0,47
20--21 417 4,64 0,47 0,00
21--22 417 2,91 1,25 1,25
22--23 4,17 1,97 2,19 3,45
23--24 4,17 1,48 2,69 6,14
Téng 100 100 18,94 18,94

Dung tich diéu hoa:
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

WonP¢ = 18,94% X QMingaymax= 18,94% x 57795,72
=10946,51 (m*/ngd)
Dung tich ciia bé chira:
Wac = WprP+ Wee (m?)
=10946,51 + 1404
=12350,51 (m?)
Trong d6: WprBC: dung tich diéu hoa bé chira (m*/ngay)
Wece: Dung tich nuée dé dap tat dam chay (m’/ngdy). Wee =
10,8%q1dam*n = 10,8 x 65 x2 = 1404(m?)
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CHUONG 3: TINH TOAN THIET KE MANG LUOI CAP NUOGC CHO
KHU PO THI NAM 2045

3.1. Vach tuyén mang lwéi cip nwéc

Dua trén ban do6 quy hoach va cac diéu kién dia hinh ta tién hanh vach tuyén:

- Pam bao cung cap du luu lugng nuéc can thiét, dén moi vi tri sir dung, nhitng noi
dung nudc véi &p luc yéu cau va chét luong nudc dam bao.

- Cung cép nudc lién tuc va 6n dinh téi tat ca ddi twong dung nude & khu vuc thiét
ké.

- Chi phi xay dung va van hanh hop 1y, can duoc ti wu, kinh té, tiét kiém.

- Khu vyc thiét ké y8u cau cap nude thuong xuyén, lién tuc va an toan, giam thiéu
Xay ra sy co.

- Dua vao cac nguyén tac va yéu cau khi vach tuyén, ban dé quy hoach va céc
diéu kién dia hinh ta tién hanh vach tuyén. Bé dam bao cung cip nudc thuong xuyén
va lién tuc dén tat ca cac diém dung nudc ta sir dung mang ludi vong véi tong sé vong
la 18 vong, 39 nit, 56 doan 6ng. Str dung vat liéu 1a dng gang. Pia hinh thap dan vé
phia trung tdm khu d6 thi .Cac duong dng trén mang ludi cap nudce hién c6 s& duoc tan
dung lai t6i da co thé.

Bdn vé vach tuyén chi tiét thé hién ¢ ban vé so 1.
3.2. Xac dinh cac trwong hop tinh toin
Mang lu6i cAp nuéc phai tinh toan cho 2 trudng hop:
- Tinh todn mang luéi cho gio dung nuée 16n nhat.
- Tinh toan mang lugi cho gio dung nudc 16n nhét ¢ chay.
3.3. Tinh toan thiiy lwe va ap lwe cia MLCN bang phan mém Epanet
3.3.1. Co sé ly thuyét
a. Tong quan vé phan mém
- Muc dich ctia phan mém: thiét ké hé thong cap nudc.

- Phan mém Epanet 1 cong cu md phong qua trinh thuy luc va chat luong nuée trong
mang ludi 6ng dan nude co ap, 6 tinh dén yéu to thoi gian, biéu dién chu trinh nude va

chat lugng nudc bén trong mang duong éng co ap.
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Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

- M6 phong gan nhu day du cac thanh phan co ban cua mang ludi cap nude: Poan
ong, nit, bom, van, bé chtra hodc ngudén nuéc. Epanet tinh toan luu lugng trong moi
ong, 4p luc tai mdi nut, chiéu cao cot nude bén trong bé chira va ndong do hoa chat cia

mang trong sudt mot chu trinh ctia nhidu khoang thoi gian.
b. Trinh tw tinh todn thiiy lwc bang phan mém Epanet
- Bué6c 1: Biéu dién so d6 mang ludi cap nuéc trong Epanet

+ Sir dung phan mém EPACAD dé chuyén file/ v& thi cdng (chon vé& tha cong) vach
tuyén trong ban vé 1 vao phan mém EPANET ta d3 biéu dién dugc cac d6i tugng: duong
dng va nat.
+ Kiém tra da nat va doan 6ng da tinh toan, ddi don vi sang LPS. Hién thi trén mang
ludi: niit; doan 6ng, hién thi cac thong sb; hién thi cac thiét bi nhu dai, bom; kich ¢&
chit, c& dudng 6ng, c& nit...
+ DUNg cé4c cdng cu vé& dé thém céc chi tiét con thiéu: bom, bé chira.

- Budc 2: Nhap s6 liéu chi tiét vé cac théng sb
+ Nat: Nhap tén nut, luu luong nut (1/s), cao d6 moi nit (m).
+ Poan 6ng : Nhap chiéu dai (m), so bd chon duong kinh (mm) sao cho Dtrudc > Dsau
va nhap vao mdi doan, mang luéi sir dung 6ng gang méi, nhap hé s6 nham cac doan dng
laR =110.
+ Bom: Lap duong dac tinh ctia bom (nhap luu lugng (I/s) va ap luc bom (m)); chon céc
duong dac tinh vira 1ap cho cac bom.

- Budc 3: Nhin vao 4 (Run) dé chay chuong trinh néu xuat hién “Run was success-
ful” 1a da chay thanh cong, tién hanh kiém tra két qua. Néu bao I5i thi tién hanh sira 15i
theo thong bao 16i.

- Budc 4: Chon B2 (Table) dé xem bang két qua tinh toan.

- Budc 5: Kiém tra lai két qua va diéu chinh (néu c6 sai sot).

c. Cdch kiém tra va diéu chinh két qua

- Theo chiéu dong chay: Puong kinh éng trude phai 16n hon hodc bang dudng kinh
doan 6ng phia sau.

- Ton that &p luc theo chiéu dai tuyén ong: Kiém tra trong cot m/km cta Headloss va
nhan véi chidu dai doan 6ng dé kiém tra ton that, néu ton that 16n hon 10 thi phai diéu
chinh. Khi d6 ciing phai diéu chinh lai dudng kinh cila cac tuyén 6ng dé gia tri ndy phai
nhé hon 10.
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- Van téc nude chay trong dng (Velocity). So sanh véi gigi han van téc kinh té tng
v6i duong kinh twong trng néu nhé hon hay 16n hay phai diéu chinh lai. Khi d6 phai diéu
chinh lai duong kinh cac doan 6ng cho phu hop. Trén can duéi cua van téc kinh té va
khong vuot 2,5 m/s.

- Kiém tra 4p luc tu do can thiét tai cac diém bat loi nhat (pressure), ap luc 16n hon
20m ddi vai 2 trudng hop: gio ding nude 16n nhat & c6 chay (theo diéu 5.4.2 TCVN
13606-2023: Ap lyc ty do trong mang ludi bén ngoai cua hé théng cap nudce sinh hoat
tai cac ho tiéu thu ddi véi d6 thi loai 1 1a 20 m). Néu tri s6 nay chua phai 13 nho nhét, c6
&p luc ty do & cac diém khéac nhé hon tic 1a sy lya chon nay khong ding. Khi d6 phai
diéu chinh lai.

- Piéu chinh cho dén khi nao chuong trinh khong bao 15i va cac thong sb, van toc
nam trong van toc kinh té, tong tén that déu nho hon 10m thi xuat két qua; Sau khi thoai
man hét tat ca thi xuat két qua thay luc cho gid dung nuéc 16n nhat.

3.3.2. Tinh toan thiy lwc MLCN
a. Xdc dinh chiéu dai tinh todn ciia cdc doan dng

Ta c6 cong thirc: Lie=mX Lis (M)

Trong do: - Lué: chiéu dai thuc té cta doan éng.

- m: hé s6 ké dén muc d6 phuc vu ctia doan 6ng dbi véi tung khu vuc.
e Dbi voi doan dng cap nude mot phia m = 0,5
e Dbi voi doan dng cap nude hai phia m = 1
e Dbi voi doan ng van chuyén m =0

Chi tiét chiéu dai tinh todn cia doan 5ng xem o Phu luc 3

b. Xac dinh luu lugng tap trung
C6 tong cong 8 nut tap trung phan bd trén MLCN bao gom: 3 trudng THPT, 1 KS
va2 BV.
Béang 3. 1: Luu lugng tap trung tai cac nut

CTCC Nut qttr(l/s)
TH1 12 0,63
TH2 6 0,58
TH3 25 1,09
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BVI1 11 2,22
BV2 24 2,09
KS1 7 1,75
KCN1 18 2,78
KCN2 29 2,31

Téng 13,45

c. Xac dinh luu lwong don vi

Q- YQu _ 9954-1345
Jav = =
SLy 25992

=0,038 (I/s.m)

Trong d6 : + Qp: luu lugng tram bom cap 11 phat vao mang luéi trong gio dung nudc
16n nhat (I/s). Dua vao phu luc 1 - Bang thong ké luu luong nudc tiéu dung cho toan
khu dan cu theo ting gid trong ngay dung nudc 16n nhat, ta xac dinh dugc gid ding
nudce 16n nhat 1a 11 — 12h. Vay Qo = Q" = 3583,35 m/h = 995 I/s.

+ 3Qur = 13,45 (I/s): Tong luu luong tai cac diém lay nudc tap trung.
+ XL« = 25992 (m): Tong chiéu dai tinh toan cia cac doan 6ng.
d. Xdc dinh lwu lwong doc dwong cho tirng doan ong
qud(ik) = qav - Lugx) (/s)
Trong d6: + quaik): Luu lugng doc duong cia doan 6ng i-k, (I/s).
+ Lu(x: Chiéu dai tinh toan cua doan i-k (m).
Chi tiét Phu luc 3 Xdc dinh luu luong doc duong.
e. Xdc dinh luu lwgng nut trong mang lwoi
gn = Z0.5 . Qadm) *+ qur (I/8)
Trong d6: + qudam: Luu luong doc dudng cua cac doan dng dau vao nut do (I/s).
+ qer: La luu luong tap trung tai nat (1/s).

Chi tiét Phu luc 5 Luu lwong nut.
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f. Xdc dinh cét mat dit ciia nit
Dua vao mat béng MLCN & ban v& s6 0, xac dinh duoc ¢t mat dit cua cac nit.
g. Tinh todn thiiy licc trong gio diing nwdc I6n nhit

Sau khi chudn bi c4c s6 liéu vé: luu luong nut (I/s), luu lwong tram bom (I/s), chiéu
dai tinh toan, cbt mat dat nat, duong kinh doan 6ng, tién hanh tinh toan thuy luc bang
phan mém Epanet. Kiém tra va duoc két qua tinh toan thuy luc vao gio 16n nhit, ap luc
can thiét va ap luc tu do. Diém bét loi duoc x4c dinh 13 diém 38.

Chi tiét Phu luc 6.1 Thiy lwc mang luGi cap niede trong gio- dimg nuede Ion nhat.
Chi tiét Phu luc 6.2 Ap luc tir do tai cdc diém trong mang ludi cdp nude trong gio
diing nuée 1om nhdt.
h. Tinh todn thiiy luc trong gio diing nwéc lon nhit cé chdy

Chon 2 dam chay dong thoi: tai vi tri ntt sé 38 1a nat bat loi nhat, va nit 18 13
nat tai KCN. Pat dam chdy tai diém bat loi nhit vi tai diém bat loi nhat 1a diém ma
xa nhat ma noi khé cdp nudc nhat trong toan hé thdng, néu tai ddy xay ra chay ma
tinh toan thuy luc thoa man thi tai cac diém it bat loi hon s& thoa mén.

Sau khi xac dinh 2 vi tri dat luu lugng chay, tién hanh thay ddi luu luong nut tai 2
nit. Moi nat luu lugng nut ting thém 65 /s, cac nit con lai giir nguyén. Puong kinh,
cao do nut, chiéu dai tat ca cac doan dng ciing déu dugc giir nguyén. Thay d6i xong luu
luong cua 2 nht xay ra chay va duong dic tinh ctia bom, tién hanh chay phan mém
Epanet; kiém tra va duoc két qua tinh toan thay lyc vao gid 16n nhat ¢ chay, ap luc can
thiét va ap luc tu do.

+ Piém bt loi phai trang voi diém bat 1oi trudng hop 16n nhét (> 20m)
+ Van tbe v < 2.5 m/s
+ Ton that trén mdi doan 6ng < 10m
Chi tiét Phy luc 7.1 Thity lyc MLCN trong gio ding nudc I6n nhdt c6 chay.
Chi tiét Phu luc 7.2 Ap Iyc can thiét tai cdc diém trong MLCN trong gio' ding nudc
I6m nhdt cé chay.
3.4. Tinh toan tuyén 6ng vin chuyén
3.4.1. Tinh toan cho trwong hep gio ding nwéc I6n nhat
Luu lugng can van chuyén khi ¢6 su cb xay ra trén mdt doan nao dé cua mdt tuyén

la:
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Qn=100% Qcnt 70% Qsh

Trong do:
- Qcn: Tong luu lugng nude cap cho cac xi nghiép cong nghiép.

- Qsh: Tong luwong nudc cap cho nhu ciu sinh hoat trong gior ding nude 16n nhat
Ta co:
Qsh =498 (1/s)

Qen = 5,09 (I/s)
> Qn=100% Qcn + 70% Qs = 100% x 5,09 + 70% x (498 -5,09) = 350,13 (I/s)

bé dam bao van chuyén nudce an toan, hé thong van chuyén nudc dugce tinh todn véi
sO tuyén ong la 2. Véi gia thiét: m =2, n = 3 ta co:
3 3
a=1+=-=1+-=2
n 3

= Qu= \/g *Qp= \E 498= 352,14 I/s > 350,13 I/s => Dat yéu cau.

Qu> Qn thoa méin yéu cau vay chon m=2 va n=3
3.5. Tinh toan cft ap (ap luwc) cong tac ciia may bom cap II:
Theo diéu 5.4.2 — [2]: Ap luc tu do trong mang ludi bén ngoai cta hé théng cap nude
sinh hoat tai cac h tiéu thu déi v&i do thi loai 1 12 20 m
3.5.1. Truong hop tinh toan mang lwéi trong gio dung nwéc nhiéu nhat
Ap luc can thiét ciia may bom cép II trong gio ding nudc nhiéu nhat duoc xac dinh
theo cong thuc sau:
Hb™ =(Z1—Zb) + Hi+ X hs
Trong do:
+ 7 - Cot miat dat cua diém dau mang ludi (m)
+ Zg - C6t mat dit cua noi dit bom (m)
+Her - Ap luc can thiét tai diém 1 (m)
+ Y hy- Téng ton that doan éng tir tram bom dén diém dau mang ludi
Ap luc can thiét cia bom:
Hrsmy=Hi+Zi-Zp1 + i =30,65+152-155+1,4=31,75m
Htee3)=Haxz + Zos — Zpz + hi=31,92 +12,5-12,3+ 0,36 =32,48 m
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3.5.2. Truong hep tinh todn mang lwéi trong gio' dung nwéc nhiéu nhat ¢ chay
Ap luc can thiét ctia may bom cép II trong gio ding nudce nhiéu nhat duoc xac dinh

theo cong thurc sau:

He™ =(Z1=Zb) + Hi+ Zhs
Trong do:
+ Z; - Cot mit dat cua diém dau mang luéi (m)
+ Zp - C6t miat dit cua noi dit bom (m)
+Her - Ap luc can thiét tai diém 1 (m)
+ Y hy- Téng ton that doan 6ng tir tram bom dén diém dau mang ludi
Ap luc can thiét cia bom:
Hrsmy=Hi+Zi-Zp1 + =37,87 + 15,2 - 15,5+ 1,72=39,29 m
Htees)=Hxs + Zos — Zpz + i=38,71 +12,5-12,3 + 1,5 =40,41m
3.6. Tinh toin chon bom cho hé théng:
3.6.1. Chon bom cho tram bom nha may 1 (2 bom ghép song song)

a. Tinh todn dp lwc toan phéin ciia mdy bom trwong hop gio' ding nwdc lon nhit va

co xdy ra chay tai tram bom
Cot ap toan phan ctia may bom:
H™g = Hg + hn + hnp
Trong do:
+ Hg: Tri s6 &p luc cong tac ciia may bom.

+ hn: Chiéu cao hit hinh hoc, tinh tir muc nuéc thap nhat trong bé chira dén truc may
bom. Hh=4m

+ hnp: TON that p luc trong ndi bd tram bom.
Déi v&i bom sinh hoat hnp = 2,0 — 2,5m; chon hny = 2,5 (M)
Trong gio ding nudc 16n nhat:
H™g =31,75 + 4 + 2,5 = 38,25 (m)
Khi c6 chay xay ra trong gio dung nuéc 16n nhat:

H™Pg = 39,29 8 + 4 + 2,5 = 45,79 (m)
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b. Chon bom

Bom duoc ghép song song, nén ta coi nhu ap luc khong doi, luu luong s& bang téng
lwu lwong ciia cac bom cong lai (2 bom). Khi ghép bom ta phai chd y téi hé sé giam luu
luong (ghép 2 bom hé s6 13 0,9).

- Truong hop gio dung nuéc 16n nhat:
Ap lyc cua tram bom cap 11 12 38,25 (m)
Taco: Qn™*=497,7 (I/s)

_497,7

Qb=

—_ — 3
~—2=276,5 (Ifs) = 995, 4(m°h)

- Trudng hop khi c6 chay xay ra trong gior ding nuéc 16n nhat:
Ap lyc ctia bom cap 11 14 45,79 (m)
Luu lugng bom chira chay trong treong hop nay sé la:

Qne = Qp ™ + Qg = 497,7 + 65 = 562,7 (I/s)

chay — 5627 _ _ 3
Qv = 7= = 312,61 (Is) = 1125,4 (m?h)

Dya Va0 sb tay may bom ta chon bom Omega 250 — 370A ,s6 vong quay n = 1450
v/ph, hiéu suét 82 - 86%. Chon 4 bom, 2 lam viéc, 2 du phong.

Vay chon bom Omega 250 — 370A c¢6 thiét bi bién tan, khi bom trong trueong hop
khong c6 chay thi luu luong bom la: 995,4 m®h, cot &p cia bom 1a: 38,25 m, khi co6
chay xay ra bom hoat dong véi luu luong 1125,4 m3/h, cot 4p cua bom la: 45,79 m.

3.6.2. Chon bom cho tram bom nha may 2 (2 bom ghép song song)

a. Tinh todn dp lwc toan phan ciia mdy bom trwong hop gio diing nwéc lon nhit va
co xdy ra chady tai tram bom

Cot &p toan phan ctia may bom:

H™g = Hg + hn + hnp

Trong do:

+ Hg: Tri s6 ap luc cbng tac cuia may bom.

+ hn: Chiéu cao hit hinh hoc, tinh tir muc nuéc thap nhat trong bé chira dén truc may
bom. Hh=4m

+ hnp: T6N that &p lyc trong ndi bo tram bom.

Dbi voi bom sinh hoat hnp = 2,0 — 2,5m; chon hnp = 2,5 (M)
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Trong gio dung nuéc 16n nhat:
H™Pg = 32,48 + 4 + 2,5 = 38,98 (m)
Khi c6 chay xay ra trong gio dung nude 16n nhat:
H™gs = 40,41 + 4 + 2,5 = 46,96 (m)
b. Chon bom
Bom duoc ghép song song, nén ta coi nhu ap luc khong doi, luu luong s& bang téng
lwu lwong ciia cac bom cong lai (2 bom). Khi ghép bom ta phai cha y téi hé sé giam luu
luong (ghép 2 bom hé s6 13 0,9).
- Truong hop gio dung nuéc 16n nhat:
Ap luc cia tram bom cap 11 12 38,98 (m)
Taco : Qn™*=497,7 (I/s)

Qb= 497,7 _
b~ 2%0,9

276,5 (I/s) = 995,4(m3/h)

Truong hop khi ¢ chay xay ra trong gio ding nudc 16n nhat:
Ap lyc ctia bom cap 11 12 46,96 (m)
Luu lugng bom chira chay trong treong hop nay sé la:

Qne = Q™ + Qg = 497,7 + 65 = 562,7 (I/s)

Quchey = 562,7

_ _ 3
Tvco = 312,61 (Ifs) = 11254 (m¥h)

Dua Va0 sb tay may bom ta chon bom Omega 250 — 370A ,s6 vong quay n = 1450
v/ph, hiéu suat 82 - 86%. Chon 4 bom, 2 1am viéc, 2 du phong.

Vay chon bom Omega 250 — 370A c6 thiét bi bién tan, khi bom trong treong hop
khong c6 chay thi luu lugng bom la: 995,4 m¥h, cot p cua bom la: 38,98 m, khi ¢
chay xay ra bom hoat dong véi luu luong 1125,4 m3/h, cot 4p cuia bom la: 46,96 m.
3.7. Khai toan chi phi xiy dung cho mang lwéi cip nwéc

Bang 3. 2: Chi phi xdy dung mang luéi dudng dng

. X Puon Chiéeu dai Pon gia Thanh tién
STT Logidng | ol | ) (VND/m) | (5VND)
1 Gang cau 100 1233 600000 0,74
2 Gang cau 150 5508 754000 4,15
3 Gang cau 200 1863 981000 1,83
4 Gang cau 250 7119 1500000 | 10,68
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5 Gang ciu 300 8874 1915000 16,99
6 Gang cau 350 3951 2261000 8,93
7 Gang ciu 400 1395 3066000 4,28
8 Gang ciu 450 4428 3623000 16,04
9 Gang ciu 500 1200 4209000 5,05
Téng 68,7

Tong chi phi duong dng GmL = 68,7 ty dong.
Chi tiét phu luc 8: Chi phi xdy dung mang lwéi dwong ong

Ngudn tham khao gia: Cong ty C6 phan Thuong mai Xay dung Cap thoat nudc.
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CHUONG 4: TINH TOAN THIET KE MANG LUOI THOAT NUOC
CHO KHU PO THI NAM 2045

4.1. Phan tich va lya chon loai hé thong thoat nuéc

Hé théng thoat nudc lam nhiém vu van chuyén mot cach nhanh chéng tat ca cac
loai nudce thai ra khéi khu vue dan cu va khu vuc san xut, déng thot phai tién hanh xur
1y va khir trung dé dam bao diéu kién xa thai.

Co s6 va phuong hudng lya chon hé thdng thoat nude: tuy thude vao muc dich yéu
cau tan dung ngudn nudce thai, phuong thirc van chuyén cac loai nuée thai, ngudi ta phan
loai cac loai hé thdng thoat nude: hé théng thoat nude chung, hé thdng thoat nude riéng,
hé théng thoat nudc riéng mot nira va hé thdng thoat nuéc hdn hop.

a. So lwgc vé cdc loai hé thong thodt nwéc (HTTN)

HTTN 14 t6 hop nhirng cong trinh, thiét bi va cac giai phap k¥ thuat dugc t chirc
dé thuc hién nhiém vu thoat nuée. HTTN ¢6 nhiém vu thu gom, van chuyén nhanh
chong moi loai nudc thai ra khoi khu vuc dan cu, xi nghiép cong nghiép, dong thoi xir
1y va khir tring dat yéu cau vé sinh trude khi xa vao nguon tiép nhan (ao, hd, song, bién).
Tuy thudc vao phuong thirc thu gom, van chuyén, myc dich yéu cau xur Iy va sir dung
nude thai ma ngudi ta phan thanh cac HTTN dién hinh nhu sau:

- HTTN chung: 1a h¢ théng ma trong do tt ca moi loai nude thai (nudc mua, nudc
thai sinh hoat va nudc thai san xuét) duoc dan di, van chuyén trong cung mdt mang ludi

cong t6i tram xir 1y (TXL) hodc x4 ra nguon tiép nhan.

- HTTN riéng: 1a hé thong c6 hai hay nhiéu mang ludi, mot mang luéi ding dé van
chuyén nuéc thai ban (nhu nuéc thai sinh hoat) truéce khi xa vao nguon tiép nhan phai
qua xir Iy; mot mang luéi khac ding dé van chuyén nude thai quy ude 1a sach (nhu nudce
mua) c6 thé xa thang vao ngudn tiép nhan. Ty theo dd nhidm ban, nudc thai san xuét
6 thé dugce van chuyén chung véi nudce thai sinh hoat (néu dd nhi®m bén cao) hoac

chung véi nudc mua (néu do nhi€ém ban thap).

+ Truong hop mdi loai nude thai duge van chuyén vao timg mang ludi dudng dng
riéng biét goi 14 hé thong thoat nude riéng hoan toan;

+ Khi chi ¢6 hé thong cong ngam dé van chuyén nudc thai sinh hoat va nudc thai
san xuat ban, con nude thai san xuat quy udc sach va nudc mua cho van chuyén theo
muong, ranh 1§ thién (muong, ranh tuw nhién san c¢d) do truc ti€p vao nguodn ti€p nhan —

goi 12 hé thong riéng khong hoan toan.

- HTTN ntra riéng: 14 hé thdng trong d6 & nhiing diém giao nhau giita hai mang luéi
doc 1ap, nguoi ta xay dung giéng tran — tach nudc mua. Tai nhitng giéng nay, khi luu
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lugng nudc mua it (giai doan dau cia trdn mua cia nhitng tran mua l6n kéo dai) chat

luong nudc mua ban, nudc mua sé chay vao MLTN sinh hoat, theo cong gop chung dan

1én TXL; khi lvu lugng nudc mua 16n, chét lugng tuong ddi sach, nudc mua sé& tran qua

giéng tach theo cong x4 ra ngudn ti€p nhan.

- HTTN hdn hop: La sy két hop cac loai hé théng ké trén, thudng gip ¢ mot s6 thanh

pho cai tao.

b. Uu nhwoc diém ciia cdc loai HTTN va pham vi dp dung
Bang 4. 1: So sanh cac HTTN

Tiéu
chi

HTTN chung

HTTN riéng

HTTN nira
riéng

Uu nhuoc diém

Kha
nang
xu ly

Tét vé phuong dién vé
sinh vi tat ca céc loai
nuéc thai déu dugc 1am
sach truéc khi ra nguon
tiép nhan.(sdng, ho)

Nudc thai duwoc xu ly riéng,
duoc thu gom va dan vé tram xur
1y trudc khi xa ra moi truong,
tranh 6 nhiém séng ngoi, kénh
rach.

Vé sinh tot
hon HTTN
riéng (vao
nhitng dot dau
cua tran mua,
nuéc mua kha
ban va duoc
dan theo nudc
thai quy udc
ban).

Chi phi
quan ly

Tong chiéu dai cua
mang lugi duong ong
nho. Chi phi quan ly hé
théng nho.

Phai xay hai hé thong cong song
song hoac riéng biét trén cung
tuyén duong, tong chiéu dai gan
gap doi. (ting 30 — 40% so0 Voi
HTTN chung). Chi phi cao

Tuy c0 hai hé
théng, nhung
tuyén  thoat
nudc mua co
thé ngan hon,
vi mot phan
nudc mua di
Vao cong
nudce thai. Chi
phi linh hoat

Ché do6
thuy
luc

Ché do lam viéc cua hé
théng khéng 6n dinh,
mua mua nudC chay
day 6ng co thé gay ngap
lut, mua khd luu Iwong
bé dan dén téc dd nudc
chay trong céng giam
gay lang dong bin can
lam giam kha nang
chuyén tai.

Ché @6 thay luyc cia HTTN on
dinh. Vi nu6c mua va nudc thai
di trén hai tuyén riéng, hé thong
xu ly nudc thai khong bi anh
hudng béi luu lugng nude mura.
Khi mua to, cong nudc mua
hoat dong doc 1ap nén han ché
tinh trang nudc thai bi tran ra
moi truong nhu trong hé thong
chung.

Ché do thay
luc cua
HTTN on
dinh.

Quan
ly

Quan ly van hanh phuc
tap

Quan ly, bao dudng dé.

Quan ly, bao
dudng dé.
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Chi phi | Thap — chi can xay mét | Cao — phai xay dung hai hé | Trung binh —

dau tu | hé thdng cong, tiét kiém | thdng riéng biét nén ton kém | tiét kiém hon

ban dau | vat tu va nhan cong. hon nhiéu. hé thong riéng
nhung  van
phac tap hon
hé théng
chung.

Pham vi ap dung
Qy mO | Nhitng d6 thi hoac KPT | B6 thi I6n, xay dung tién nghi, | P6  thi >
d6thi | nha cao tang, trong nha | cac xi nghiép cong nghiép. 50.000 nguoi.
co BTH.

Kha Ngudn tiép nhan Ion, | Nuéc thai doi hoi phai xu ly | Nguon  tiép

ning | cho phép xa nuéc thai | sinh hda, ngudn tiép nhan nuéc | nhan  nuéc

tiép véi mie do xu ly thap. | mat phai co kha ning tai duoc |thai d6  thi

nhan toan bo lwong nude mua xa ra. | cong suat nho,
doi khi c6 yéu
ciu cao Vé
chat  luong
nudc (tuy vao
dic diém
nguon  tiép
nhan: muc
dich tam, thé
thao).

bia bia hinh thuan lgi cho | Bia hinh khéng thuan loi, doi | Pia hinh

hinh thoat nudc. hoi xay dung nhiéu tram bom. | khoéng thuan
loi, doi hoi
xay dung
nhiéu  tram
bom.

Cuong | Cuong do mua nhd. Cuong do mua 16n. Cuong do

do mua mua 1on.

4.2. Quy hoach hé thong thoat nuéc

4.2.1. Co sé lwa chon

Lua chon hé théng thoat nude cho khu vue dua trén cac co sé thuc té sau:

- Ti€u chuan cap, thai nudc sinh hoat cting nhu cac khu dich vu cong cong.

- Dién tich khu d6 thi, dan sé khu db thi, dién tich dat dai, luu luong nude thai, cac

dicu kién vé khi hau, dia hinh, dia chat, song ngoi...

- Nhirng nguén tiép nhan, hé théng thoat nurdc hién co san.

- Xu thé phat trién cua xa hoi, tiém nang phat trién vé kinh té - xa hoi.

- Piéu kién vat chat, tinh than.

SVTH: Lé Vo6 Lan Nhi

GVHD: ThS. NCS. Mai Thi Thiy Duong

31




Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

4.2.2. Quy hoach hé théng thoat nwéc cho dé thi N — TP. H

- V&i tong dién tich dat & 1a 647 ha, voi dan sé nam 2045 13 243609 nguoi, mat do
dan s 1a 377 ngudi/ha (tinh theo dién tich dat ¢). Vi cac cong trinh cong cong: truong
hoc, khach san, bénh vién. Cét muc nuée ngém so voi mat dit vao mau mua: 7m, vao

mua kho: 9m.

- Hién tai, khu do thi c6 hé théng thoat nudc chung , nudc mua va nudce thai sinh hoat
dugc dan chung qua mot hé thong cong, viéc phan tach hé thdng thoat nude chua duoc
thue hién. Cung voi xu thé xdy dung hé thdng thoat nudc trong twong lai 13 hé thong
thoat nudc riéng. V&i nhitng vu diém cia hé théng thoat nudc riéng dem lai: dé dang
quan 1y mang ludi, giam duoc von dau tu xay dung va co thé chia dot dé thyc hién xay
dung mang ludi. Ta quy hoach mang lu6i thoat nude riéng cho khu d6 thi gdm c6 2 hé
thdng thoat nudc riéng biét:

+ Hé théng thoat nudc ban: Thu gom toan b nudc thai sinh hoat.
+ Heé théng thoat nudc mua: Thu toan bo nudc mua d6 vao kénh va song.
4.3. Ciéc s0 liéu co ban
Pén nam 2045, theo quy hoach ta c6 cac sb liéu co ban sau:
- Dan sd: 243609ngudi.
- Di¢n tich dt tw nhién: 951 ha.
- Dién tich dat ¢ : 647 ha.
- Mat d¢ dan s6 : 377 nguoi/ha.
- Tiéu chuén cap nudc: 140 Ung.ngd
[] Tiéu chuan thai nudc: qt = qc= 140 (I/ng.d)
- Mit bang quy hoach db thi.
4.4. Quy hoach MLTN thai cho KPT N — TP. H dén nim 2045
4.4.1. Vach tuyén MLTN thai cho tirng khu vuc
a. Nguyén tic vach tuyén mang ludi thodt nwéc thdi sinh hoat

HTTN thai sinh hoat thuong thiét ké theo nguyén tic tu chay, khi cong dit qua sau
thi ding may bom nudc nang nude 1én cao sau d6 lai cho tiép tuc tu chdy. Vach tuyén

mang ludi nén tién hanh theo thir tu sau:
- Xéc dinh vi tri TXL va vi tri x4 nudc vao nguon.

- Vach tuyén cbng chinh, cong gop, cong dudng phd va tuin theo nguyén tac sau day:
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1. Hét sue loi dung dia hinh dat céng theo chiéu sau nuéc tu chay tu phia dét cao dén
phia dét thip ctia khu vuc thoat nude, dam bao luong nudc thai 16n nhat ty chay theo
cong, tranh diao dip nhiéu, tranh dat nhiéu bom lang phi.

2. Phai dat cong that hop 1y dé tong chiéu dai ctia cng 12 nho nhat, tranh trudng hop

nudc chay vong vo.

3. Cac cbng gop chinh db vé TXL va cira x4 nudc vao ngudn. TXL dit & phia thap so
v6i dia hinh thanh phd, nhung khong bi ngap lut, cudi hudng gio chit dao vé mua he,

cudi ngudn tiép nhan, dam bao khoang cach vé sinh, xa KDC va xi nghiép 1a 500 m.

4. Giam dén murc tdi thiéu cong chui qua song hd, cau pha, duong giao thong, dé dap

va cac cong trinh ngam.

5. O nhing chd duong 6ng d6i huéng can cé giéng tham ban kinh cong cia long
mang giéng khong nhé hon dudng kinh 6ng

6. Tranh truong hop: Puong 6ng gop chinh di dudi duong phé c6 mat do giao thong
16n, gay v& ong.

7. Khi bd tri mot vai duong 6ng ap luc di song song v6i nhau thi phai dam bao kha
nang thi cong va stra chita khi can thiét, phai tinh toan kiém tra trong truong hop co su
¢ khi mét duong dng nghi (hodc bi hong khong lam viéc) dam bao kha ning phuc vu

van chuyén nudc theo yéu cau.

- Vach tuyén mang luéi thoat nudc cho hop 1y 1a mot viéc 1am kha phtc tap. Trong
thuc té thudng khong dong thoi thoa méan cic yéu cau dit ra. Tuy nhién can dam bao
cac nguyén tic chi yéu khi vach so d6 mang ludi va dam bao sy hop 1y nhét co thé
duoc.

- Nhu vay, véi viée lya chon HTTN cho do thi cung nhitng yéu cau trén, ta tién hanh
vach tuyén thoat nudc thai sinh hoat.

+ Dja hinh khu vuc 1 ¢4 cbt mat dit cao nhat 12 16 m va cdt mat dat thép nhét 1a 12m.
Dia hinh khu vuc 2 ¢6 c6t mat dat cao nhat 1a 17 m va cbt mat dat thép nhét 1a 12m.
Chon dat tram xur 1y chung cho cé4 2 khu vuc & huong Tay Nam . Cach ly véi khu dan
cu boi cac khu dat trong cdy xanh dam bao khong bi anh huéng mui béi tram xir 1y sinh
ra.

+ Pia hinh ciing kha thuan loi cho thoat nudc theo nguyén tic tu chay, loi dung dia
hinh, nén ta cb ga“'mg b tri céng chinh sao cho han ché tdi da bom. Dua véo dija hinh, vi
tri ddt tram xur 1y ta tién hanh vach tuyén, gdm 2 tuyén chinh va cac tuyén nhanh. Céc

tuyén chinh di theo cac duong 16n.

Tuyén chinh toan khu vuc: A-TXL va A’-O
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So do vach tuyéh hé th(jng thodt nuée thai sinh hoat dwoc thé hién & ban vé sé 4.
4.4.2. Xac dinh lwu lwgng nwoc thai

a. Luu lwong nwoc thdi sinh hoat
- Lugng nudce thai trung binh ngay trong nam 2040 1a:

o N.q 243609 X140
Q — =
ng2040 1000 1000

=34105(m?/ngd)

Trong do:

+ N: dan s6 tinh toan; N = 243609 (ngudi).

+ qu: 12 tiéu chuén thai nuéc: qi= 140 (lit/ngudi.ngd).
- Luu lugng nudce thai trung binh gio la:

b
_ Quy 34105

tb —
qh-2045 24 24

= 1421 (m%/h).

- Luu luong nudce thai trung binh giay la:

tb

- Poan cdng tinh toan 1a khoang cach gitta hai diém (giéng thim) ma luu lugng tinh
toan quy udc la khong doi.

- Luu lugng doc dudng: luong nudc dd vao céng tir cac khu nha thudc luu vue nam
doc hai bén doan cong.

- Luu luong chuyén qua (luu lugng tai): lugng nudc do vao cong tai diém dau cua
doan d6. Luong nudc nay tir nhitng khu nha ndm & phia trén.

- Luu luong canh suon (luu lugng bén): lugng nude chay vao tai diém dau doan céng
tir céng nhanh canh suon.

- Luu luong tap trung: luong nude chiay qua doan cong tir cac don vi thai nudc 16n
nam riéng biét (xi nghiép, cong nghiép, trudong hoc, nha tim cong cong...).

- Luu luong don vi doc duong 1a mot dai lugng bién doi, tang dan tir s6 “0” & dau
doan cong dén gia tri 16n nhit ¢ cudi doan céng. DE don gian trong tinh toan nguoi ta
quy uée luu lwong doc duong bang tich sb cia modun luu luong qo voi dién tich F cua

khu vuc thoat nudce tryc tiép cia doan cong va do vao diém dau cia no.

- Médun luu lugng cta cac khu vuce dén nam 2045 dugce tinh theo cong thirc sau:
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_ Gypgi M A tn A aA A A
d, =, - (Us.ha). Vi M 1a mét do dan s6 ndm 2045.
86,400

140 x 377
————— 0,61 (Is.ha)
86,400

b. Luu lwong nwdc thdi tdp trung
% Trwong hoc:
- Tong s trudng: 3 trudng.
- Tiéu chuan cap nudc trudng trung hoc phd thong, trung hoc co so, tiéu hoc:
Jo = 20 I/ngudi.ngd.
- Hé s6 khong diéu hoa: Ky = 1,8.
- Sb gio thai: T = 12.
- Luu lugng nudc thai trung binh ngay: Q;hg =% (m®ngd).
Trong d6: h: s6 hoc sinh mdi truang (hoc sinh).
ch
- Luu lwong nudc thai trung binh gio: Q;b=$ (m3/h).
- Luu luong nudc thai trong gidr 1on nhat: Q"™ =Ky, . Q} (m*/h).

- Luu lugng nudc thai trung binh giay: Q = Q_fT (I/s)

Luu lugng nude thai cua truong hoc thé hién ¢ bang 4.2.

Bang 4. 2: Luu lugng nudce thai truong hoc cua khu vuc

Ki hi¢u S6 hoc sinh Q% Q™ Q™™ Q™
truong (hoc sinh) (m3/ngd) (m¥h) | (m%h) (I/s)
THPT 1 1500 30 2,50 4,50 1,25
THPT 2 1380 28 2,30 4,14 1,15
THPT 3 2600 52 433 7,8 2,17
5480 109,6 9,13 16,44 4,57

% Bénh vién:
Khu d6 thi c6 2 bénh vién: tong sé givong bénh 12 620 giuong.

- Tiéu chuan cap nudc cua bénh vién 1a: go = 250 (/giuong.ngd).
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- S6 gio thai: T = 24 (h/ngay).
- Hé s6 khong diéu hoa: Ky = 2,5.

- Luu lugng nuée thai trung binh ngay: Q%'="- (m%ngd).

Trong d6: + N: S6 givong bénh;

+ o Tiéu chuan cap nudc bénh vién; go = 250 I/ngudi.ngay dém.
va
- Luu lugng nuéc thai trung binh gio: Q° =% (m¥h).

- Luu luong thai trong gid 16n nhat: Q™ = K,;,.Q" (m%h).

- Luu lugng nuoc thai trung binh gidy: Q==— (Ifs).
Luu lugng nuée thai cua bénh vién thé hién & bang 4.3.

Bang 4. 3: Luu lugng nudc thai bénh vién cia khu vuc

, tb tb tb
Kihigu | Ségiwong | Q' Q% | Q™ Q™

sTT | % !
bénh vign bénh (Mm% ngd) | (m3h) | (mdh) ()
1 BV1 320 80,00 | 3,33 8,33 2,31
2 BV?2 300 7500 | 3,13 7,81 2,17
Téng 620 15500 | 646 | 16,15 4,48

% Khéach san:

- KBT ¢6 1 khéch san.

- Tiéu chuan cap nudc: go = 250 (I/ngudi.ngdy dém).

- Hé s6 khong diéu hoa: Kh=2,5.

- S6 gio thai: T = 24 h/ngay.

- Luu lugng nudce thai trung binh ngay: Qﬁz.max:% (m3/ngd)
Trong d6: + N: S6 nguoi trong mdi khéch san.

+ go: Tiéu chuan cap nudc: go = 250 (I/ngudi.ngdy dém).

H N - Q]ris max
- Luu lwong nudc thai trung binh gio: QLbzi—‘4 (m3/h)
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- Luu lugng nudc thai trong gis 16n nhat: Q™ =K, . QP (m*/h).
- Luu lugng thai trung binh giay: Q® == (l/s).
Luu lugng nude thai caa khach san thé hién ¢ bang 4.4.

Bang 4. 4: Luu lugng nudce thai khach san cua khu vuc

Ki hiéu S6 nguoi Qg Qty, QM Qs
khach san

(nguoi) (m3/ngd) (m3/h) (md/h) (I/s)

KS 300 63 2,63 6,5625 1,82

Tong 300 63 2,63 6,56 1,82

% Xac dinh luu lwgng KCN 1 VA KCN 2 :

- Tiéu chudn dung nudc cho KCN thuc phadm Qsxen = 40 m*/ha/ngay & KCN co khi
Qsxen = 20 m*/ha/ngay (theo diéu 4.2.3 — TCVN 13606:2023[4]).

- Hé s6 khong diéu hoa gio phan xuéng nong: Kn = 2.5
Heé s6 khong diéu hoa gio phan xuong ngudi: Kn=3
Luu lugng nudc thai trung binh gio:

DP6i véi KCN I: (3ca)

Qkent = 10 (m?/h)

D6i véi KCN II: (3 ca)

Qkeno= 8,33 (m'/h)

Luu lugng thai trong gio 16n nhat:

KCN _ Nks 3
giomax ~ Ygio X K (m*/h)

e Luu luong thai trung binh gidy:

Qks
KCN _ *gio
9s max = 36 (l/S)

Luu luong nudc thai cia KCN thé hién ¢ bang 4.4.

Bang 4.4 Luu lugng nudce thai KCN cua khu vuc

‘ Ca ‘ Luu lugng nudce thai sinh hoat
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sh | Qsh Ton shm | Qshm
SN | RN Kh | Kh(ngu S)fhm SXShm Qshm ol B
1 2 (nong) 01) ax KCN1 | KCN2
m3/h | m3/h m3/h | m3/h | m3/h I/s I/s
3c| 10 2,5 3 25,00 30 55 15,28
a 8,33 2,5 3 20,83 25 46 12,73

4.4.3. Tinh toan thay lwe nwéc thai sinh hoat

a. Xdc dinh dién tich tiéu khu

Viéc tinh toan dién tich tiéu khu dua trén céc sd liéu do dac truc tiép trén ban d6 quy
hoach.

Viéc phén chia cac 6 thoat nudc dua vao so dd mang ludi.
Chi tiet Phy luc 9. Bdng tinh toan dién tich cac & phé trong MLTN thdi sinh hoat.

b. Xdc dinh luu lwong cho tirng tuyén éng

Luu luong tinh todn caa doan céng dugc coi 1a lwu lwong chay sudt tir dau dén cudi doan
cdng va duoc tinh theo cong thic:

qf = (s +ap + q,) * Ken + Xq,, (1/9)
Trong do:
+ q"t: Luu lugng tinh toan cia doan cbng thi n (I/s).
+ q"aa: Luu lugng doc dudng cua doan cong thi n (Ifs): g8, = YF;xq,, (1/s).
+ (av: Luu lugng don vi caa khu vuc (1/s).

+ Fi: Tong dién tich tat ca cac tiéu khu d6 nudc thai vao doc duong theo doan
cong dang xét.

+ g": Luu luong caa cac nhanh bén db vao dau doan céng tha n (1/s).

+ . Luu lwong tai (Ivu luong van chuyén) qua doan cong thi n 1a Iuu luong tinh
toan cua doan céng tha (n-1) (1/s).

+ Ken: Hé s6 khong diéu hoa. (tra theo bang 2-[5])
+ Xqu: Tong luu luong tap trung do vao doan cong tha n (I/s).

Chi tiét Phu luc 10. Xdc dinh lvu lwong nwéc thdi sinh hogt cho céc tuyén cong.

SVTH: Lé Vo6 Lan Nhi GVHD: ThS. NCS. Mai Thi Thuy Duong 38



Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

c. Tinh toan thuy lyc nwoc thai sinh hoat

- Cin clr vao c4c luu luong tinh toan cho timg doan cdng o trén ta tién hanh tinh toan
thuy luc cho ting doan céng dé xac dinh duoc: duong kinh céng (D), d6 doc thuy huc
(i), van tdc dong chay (v), do day dong chay trong cng (h/D) sao cho phil hop véi cac
yéu cau vé dudng kinh nho nhat, do day tinh toan, toc do chay tinh toan, d6 dc duong
cong, do sau chdn cong duoc dit ra trong quy pham, céng ¢ day duoc sir dung 12 loai
cdng tron 1am bang bé téng cdt thép.

- Pwong kinh:
+ Puong kinh téi thiéu cia cong thoat nudc sinh hoat 1a D = 200mm.

+ Puong kinh céng dé dam bao thoat nuéc can phai dam bao duong kinh doan 6ng
phia sau phai 16n hon hoic bang dudng kinh ciia doan phia trudc.
- Do day: Nudéc thai chay trong cong ngay khi dat luu luong téi da ciing khong day cong.
Ti lé gitra chiéu cao l6p nudc trong céng so voi dudng kinh cia nd goi 1a d6 day twong
d6i. Nguoi ta cling khong cho cng chay day con Iy do nita 1a can khoang trong dé théng
hoi. Bé dam bao vé thay luc d day ctua doan cong phai dam bao: (h/D < (h/D)max ): Quy
dinh vé d6 day theo quy dinh diéu 5.3.5 - [5].

+Ong D = 200 - 300mm: h/Dmax = 0,6.

+Ong D = 350 - 450mm: h/Dmax =0,7.

+0Ong D = >450 - 900mm: h/Dmax = 0,75.

+ Ong trén 900: h/Dmax = 0,8.

Doi véi tuyén cong dau tién 1a tuyén cong khong tinh toan, do day caa cdng khong
quy dinh, khi 6 day tinh toan duéi 0,2 thi nén xay dung cac giéng tay rira.

- V4n toc: Trong tinh toan thuy luc mang ludi theo 5.3.6- [5] quy dinh van téc téi thiéu
chay trong 6ng phai dam bao 16n hon van toc khdng lang. Va van toc toi da dé dam bao
nuéc thai khdng pha v cong; tirc van toc tinh toan Vi (m/s) phai dam bao yéu cau sau:
Vimax 2 Vtt2 Vmin
+ Van téc cua cac doan cbng tinh toan phai Ién hon hoic bang van téc téi thiéu cua
doan cong d6 va duoc quy dinh theo 5.3.6 [5] nhu sau:
Bang 4. 5: Van téc t6i thiéu Viin

D (mm) | 150-250 | 300-400 | 450-500 | 600-800 | 900-1200 | >1300-1500
Vmin 0,7 0,8 0,9 1,0 1,15 1,3
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+Van tdc tdi da cho phép: & day dung cdng phi kim loai nén van téc 16n nhat cua cong
la Vmax = am/s.

+ Pdi vé6i cac doan cong dau mang ludi khong dam bao van téc nho nhat khi da quy
dinh thi nén xay dung céc giéng tay rira.

- P doc:

+ Do dbc nho nhat cua dudng dng chon trén co sé bao dam vén tdc chay nho nhat da
quy dinh, thong thuong imin = 1/D.
+Po déc téi thiéu co thé lay nhu sau:
e Duodng kinh 200 mm, do dbc t6i thiéu la 0,005.
e Duong kinh 300 mm, do dbc téi thiéu la 0,003.
e Puong kinh 400 mm, d6 déc téi thiéu 1a 0,0025.
e Puong kinh 500 mm, d6 déc téi thiéu 1a 0,002.
e Duong kinh 800 mm, d¢ ddc téi thiéu la 0,0016.
e Duong kinh 1000 mm, do doc téi thiéu 12 0,001.
e Puong kinh 1200 mm, d6 ddc ti thiéu Ia 0,0005.
+ Do dbc nho hon 0.0005 rét it khi st dung trong thuc té.

- Quy tic ndi cdng 1a ndi ngang muc nudc.

- Tra kich thuéc cdng thoat nude thai: Dua vao bang tra thuy luc cac tuyén cong va
muong thoat nuéc (GS Tran Hixu Uyén).

- Tinh d6 sau chon céng dau tién:
Ha=h+IiL +Z2—Z1+ Ad (m)
Trong do:
+ h: Do siu chon cong dau tién caa cdng trong san nha hay tiéu khu; h = 0,7 m.

+ L, i: Chiéu dai, d6 déc caa cong thoat nudc ndi tir tiéu khu ra cng thoat nude duong
phd. (Thong thudng i = 0,005).

+ Z: Cbt mat dat caa diém tinh toan ngoai phd.

+ Z1: Cbt mat dat cua giéng tham diu tién cua mang ludi thoat nudc trong nha hay
tiéu khu,

+ Ad: Do chénh cao trinh gitta cdng thoat nuwdc ngoai phd va trong san nha hay tiéu
khu; Ad =D - d.

Do sau chén cong nho nhat: 0,5+D.
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C6 d6 sau chdn cong dau tién, tinh todn theo cac nguyén tic sau:
+ Cot mit dat 1ay theo cot mat dat dia hinh.
+ Ct day cong diém dau = cot mat dat diém dau - do sau chon cong diém dau.
+ Ct day cong diém cudi = ¢t day cong diém dau - ton that (ixL).
+ Do sau chdn cong diém cudi = cot mit dat diém cudi - cot day cong diém cubi.
+ Cot muc nuée diém dau = cbt day cdng diém dau + chiéu cao 16p nuée.
+ Cot muc nude diém cudi = cbt day cong diém cudi + chiéu cao 16p nuéce.

+ Cot muc nude diém dau cua doan cdng tiép theo ldy bang cét muc nuéc cua diém

cubi doan cbng trudc do.

+ C6t muc nude diém cudi caa doan cong tiép theo = cét myuc nude diém dau - ton
that cua doan cong do.

+ C6t day cong diém dau cua doan cdng tiép theo = cot muc nudce - chiéu cao 16p

nuoc.

+ CHt day cong diém cudi cua doan cong tiép theo = cdt day cong diém dau - tén that
cua doan cong do.

+ Do sau chon cong diém dau cua doan cong tiép theo = cbt mat dat - cot day cong.
+ Po sau chon cong diém cudi ciia doan cdng tiép theo = cot mit dat - cbt day cong.

Ct tinh toan nhu vay cho dén khi hét chiéu dai cua tuyén céng. Kiém tra so véi do sau
chdn céng t6i da Hmax = 6 m dé bo tri cac bom.

Chi tiét Phy luc 11. Tinh toan thuy lec MLTN thdi sinh hogt cho c4c tuyén cong
4.5. Quy hoach MLTN muwa cho KPT N — TP. H dén niim 2045
4.5.1. Vach tuyén MLTN mua cho tirng khu vuc
a. Nguyén tic vach tuyén mang ludi thodt nwéc muwa

1. Vach tuyén MLTN mua duoc tién hanh dya theo dia hinh mat dat. Trong khi vach
tuyén c6 ging 1am sao dé huéng cong dat theo chiéu doc dia hinh, cbng c6 chiéu dai
ngin nhét, nhung phuc vu duoc nhiéu dién tich nhat.

2. Nudc mua duoc xa thang vao ngudn (sdng, hd...) gan nhat bang cach tu chay.
3. Tan dung cac ao ho san co dé 1am hd diéu hoa.

4. Khong xa nudc mua vao nhitng vung triing khong c¢6 kha nang tu thoat, vao cac ao
tu nude dong va vao cac ving dé gay xoi mon.
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- Cac giéng thu nudc mua dugc bd tri & mép dudng cach nhau 30-80 m, tuy thudc
vao do dbc doc duong.

b. Vach tuyén MLTN muwa cho KPT:
- Nudc mua theo cac muong dan ra song H trong khu vuc.
- Cac tuyén duoc vach gdm 11 tuyén chinh tng vé6i 11 ctra xa.

Loi dung dia hinh thép dan ta vach tuyén nudc mua tu chdy, thodt nudc nhanh.
Nudc mua duge x4 truc tiép ra ngudn tiép nhan séng H. Khu vuc 1 ¢6 6 tuyén cong
chinh thoat nuéc mua xa tryc tiép ra séng. Khu vuc 2 ¢6 5 tuyén cbng chinh thoat nudc
mua x4 truc tiép ra song.

So dé vach tuyén mang lwoi thoat nwéc mua dwoc thé hién & ban vé sé 6.

Phu lyc 12. Bang tinh todn dién tich cdc é pho trong MLTN mura.

4.5.2. Xac dinh luru lwrgng nwéc mwa
Theo diéu 4.1.1 - [5], luu luong tinh toan thoat nudc mua cia tuyén cong (1/s) duoc Xac
dinh theo cong thirc tong quat: Q = g xC xFxp (I/s)
Trong do: + q: Cuong d¢ mua tinh todn (I/s.ha).
+ C: Hé sb dong chay, phu thudc vao loai mat phu va chu ky lap lai trin mua

tinh toan P

+ F: Dién tich luu vuc ma tuyén cong phuc vu (ha).

+ Heé sb phan bd mua, xac dinh theo Bang 4 (B = 1)

- Cuong d¢ mua tinh toén: q= ax ((1::;;:0‘% £ (I/s.ha).

Trong do:

+ q: Cuong do mua (I/s.ha);
+ t: Thoi gian dong chay mua (phat);
+ P: Chu ki lap lai tran mua tinh toan (nam);
+ A, C, b, n: Tham s xac dinh theo diéu kién cua dia phwong, chon theo
phu luc A/ [5] KDT N thugc TP. H ¢6 céc sb liéu nhu sau: A = 2610;
C=0,55;b=12van=0,55.

Khi d6 cuong d6 mua tinh toan cua cong chinh:

_2610. (1+0,55. Lgl0)
(t+12)055
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Cuong d6 mua tinh toan caa cong nhanh:

2610 (1+0,55. Lg2)
(t+10)0:53

- Chu Ki 13p lai tran mua tinh toan P d6i vé&i khu vuc @6 thi phu thudc vao quy md va
tinh chat cong trinh, xac dinh theo bang 1/[5]. Vi KBT N thudc do thi loai I, do d6 hé
s6 P = 10 ddi vai tuyén cdng chinh va P = 2 di vai tuyén cdng nhanh khu vuc.

- Thoi gian dong chay mua dén diém tinh toan t (phat), dugc xac dinh theo cong thuc:
t=tl + mt2

t] - Thoi gian nudc mua chay trén bé mit dén ranh dudong va dén giéng thu nudc
mua(phit), phu thudc vao chiéu dai, d6 dc dia hinh va mat phii thuong lay 10-15 phut;
chon 15 phut

m- H¢ s6 quan hé dén giam van toc. D61 voi cong ngdm m=2, muong mang m=1,2.
t2 - Thot gian nudc chay trong cong dén tiét dién tinh todn xac dinh;

t=0,017 X z% (phut)
2

Trong d6: L»: Chiéu dai mdi doan cong tinh toan (m).
Va: Van tde nudce chay trong doan cdng tinh toan (my/s).

Chu y rang trong cong thirc tinh to, chinh 14 tong t2 cho doan cong ma nudc mua
dang chdy qua cong vdi t ctia doan cbng trude d6 ma né chiu tai. Pé tinh dugce V, thi
thong thuong ta chon V2 gia thiét. Sau d6 thé vao tinh duoc ta, suy ra t. Dya vao t tinh
duoc luu lwong mua tinh toan Q (1/s). Tir d6 tra thuy lyc chon cdng phu hop va suy ra
duoc V» tinh toan.

- Can Vimax>=V>=Vmin; d0 sai 1€ch cua Vg khong qua 5% so véi Vy; 6ng kim loai Vmax:
10 m/s; dng phi kim Vimax: 7 m/s; Vimin ldy theo nuéc thai sinh hoat.

H§¢ s6 dong chdy C

-Hé sb dong chay C phu thudc vao loai mat phu va chu ki 13p lai trdn mua tinh toan
P, x4c dinh theo bang 3/[5], ta c6 cac s6 liéu vé dién tich cac loai mat phu nhu sau:

+ Dién tich Atphan = 13%, (1);

+ Dién tich mai nha, méat phu bé tong = 67%, (2);

+ Dién tich mat co, vuon, cong vién = 20%, voi do dbe trung binh i =1 %o, (3).

- Cong thuc tinh hé sb dong chay Cy nhu sau:
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B C1x %)+ Cyx%2)+ C3x%@3)
100

Ctb

Pbi vi 6ng chinh P =10, dua theo bang 3/[5], ta c6 C1 =0,81; C2 =0,81; C3 = 0,37.
0,81 X 13+0,81 X 67+0,37 X 20
= 100 B

Déi v6i 6ng chinh P =2, dya theo bang 3/[5], ta c6 Ci = 0,73; C2=0,75; C3 = 0,32.

0,72

0,73 X 13+ 0,75 X 67 + 0,32 X 20
Cyp= 5 =0,66

Chi tiét Phu luc 13.1. Xdc dinh luu luwong cho cdc tuyén céng thoat nuwoc mua KV1

Chi tiét Phu luc 13.2. Xdc dinh luu luwong cho cdc tuyén céng thoat nuwoc mua KV2
4.5.3. Tinh toan thay lyc nwéc mwa

- Chon cbng thoat nudc mua 1a cdng hop, vat liéu 1am cong 13 bé tong cot thép.

- Tra thuy luc cdng hop nudc mua theo biéu do tinh toan thuy luc cong tiét dién chir
nhat (chay day 6ng).

- Viéc tinh thuy lyc nuéc mua tuan theo nguyén tac ndi cong ngang dinh cng

- Vi thiét ké hé thdng thoat nuwoc mua nén ta chon phuong phap ndi céng 1a nbi ngang
dinh céng, 6 diy bang 1 nén ndi ngang muyc nude ciing 1 ndi ngang dinh cong.

- Buong kinh:

+ Puodng kinh céng dé dam bao thoat nude can phai dam bao dudng kinh doan dng
phia sau phai 16n hon hoic bang duong kinh cta doan phia trude.

- Van tbc:

+ Trong tinh todn thuy lyc mang ludi theo 5.3.6 - [5] quy dinh van tdc toi thiéu
chay trong dng phai dam bao 16n hon van tdc khong lang. Va van tdc t6i da dé dam bao
nuéc thai khong pha v cdng; tire van tdc tinh toan Vi (m/s) phai dam bao yéu cau sau:

Vinax 2 Vit Vinin

+ Van tdc t6i da cho phép ctia cong 1a Vinax = 7 (m/s).
Kich thudc cong hop: Hs>H; . Bs>B;
- Nguyén tic tinh toan nhu sau:

+ Chon d¢ sau dit cong dau tién ctia mang ludi thoat nudce tiy theo timg tuyén
cong ma chon d6 sau chon cong, khong nhé hon H + 0,5m.

+ Do sdu chdn cong dau tién: Hi=h +iL+ Zo— Z1+ H - Hy (m).

Trong do:

+ h: D6 sau chén cdng dau tién cta cong trong san nha hay tiéu khu; h = 0,5 m
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+ Hy: Chiéu cao 16p nudc cia cong thoat nude trong san nha hay trong tiéu khu.
Hy = 500mm.
+ H: Chiéu cao 16p nudc ciia cong thoat nudc mua ngoai pho.
+ L.i: Chiéu dai, do dc cua cdng thoat nuée ndi tir tiéu khu ra ng thoat nudce
duong phd (thong thudng i = 0,002).
+ Z»: C6t mat dat cua diém tinh toan ngoai phd.
+ Z: Cot mit dat cua giéng thim dau tién ciia mang ludi thoat nude trong nha hay
tiéu khu.
- C6t mit dét 14y theo c6t mit dat dia hinh (m).
- C6t day cdng dau = cbt mat dat dau — d6 sdu chon cong ban dau.
- C6t dinh cong dau = cot day cong dau + chiéu cao cia cong hop.
- C6t dinh cong cudi = cbt dinh cong dau — ixL (chénh léch do cao chon 6ng).
- Cét day cong cudi = cbt dinh cong cudi — chiéu cao cong hop.
- D6 siu chon cbng cudi = cdt mit dat cudi — cdt day cong cudi.
- Cét dinh cong dau ciia doan 6ng sau = cot dinh cong cudi cia doan cong trude.
- C6t day cong diém dau ciia doan cong tiép theo = cdt dinh cong diém dau cua doan
cong tiép theo - chiéu cao 16p nude cua doan cong tiép theo (m).
- Cét day cong diém cudi ciia doan cbng tiép theo = cot day cong diém dau cua doan
cong tiép theo - tén that cia doan cdng tiép theo (m).
- C6t dinh cong diém cubi ciia doan cong tiép theo = cbt day cong diém cudi cua doan
cong tiép theo + chiéu cao 16p nude cua doan cong tiép theo (m).
- D6 sau chon cdng diém dau cua doan cong tiép theo = c6t mit dat diém dau cua
doan cbng tiép theo - cdt day cong diém dau cua doan cong tiép theo (m).
- 6 sau chon cong diém cudi cua doan cdng tiép theo = cbt mat dat diém cudi cua

doan cong tiép theo - cot day cong diém cubi ctia doan cong tiép theo (m).
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- Ctr tinh todn nhu vay cho dén khi hét chiéu dai ciia tuyén cong.

Phu lyc 14.1. Tinh todn thity liec cho cdc tuyén cong thodt nuée mua KV1

Phu luc 14.2. Tinh todn thity lirc cho cdc tuyén cong thodt nwée muwa KV2

4.6. Khai toan kinh té MLTN

4.6.1. Khai toan kinh té MLTN thai sinh hoat

a. Khai todn kinh té phin cong

Dua vao phuong 4n da vach tuyén mang ludi thoat nudc thai sinh hoat, tinh toan chiéu
dai cong va &ng vai loai vat liéu va gia thanh hién tai, khéi toan toan bo téng chi phi cua
phuong an dugc trinh bay tai bang sau:

Bang 4. 6: Chi phi cong thoat nudc sinh hoat

. A s Pon gia R
STT | Loaicng | b (()’rlrllgm) Chl(i::)dal (ricu (Irr:(ea: Q/;ef;l)
VND/m) -
1 Cong Tron 200 3113 0,25 778
2 Cbng Tron 250 10530 0,28 2948
3 Cbng Tron 300 4355,5 0,35 1524
4 Cong Tron 350 5308,5 0,39 2070
5 Cong Tron 400 3792 0,43 1631
6 Cong Tron 450 1084 0,49 531
7 Cbng Tron 500 1185 0,62 735
8 Cbng Tron 700 670 1,02 683
9 Cong Tron 800 757 1,17 886
Cbng Tron 900 110 1,17 129
Tong 30795 11787

b. Khai todn kinh té giéng thim

- Khoang céch gitra cac giéng tham, kiém tra phu thudc vao duong kinh cong thoat, tir
d6 tim duogc sé luong giéng tham ddi vai mdi loai cong thoét.

Khoang cach bé tri giita cac giéng tham 13y theo bang 15 - [5]:

+ Véi cong D = 150-300 mm khoang céch giira cac giéng la 20-30 m.
+ Véi cdng D = 400-600 mm khoang céch giira cac giéng 1a 40 m.
+ Véi cdng D = 700-1000 mm khoang cach giita cac giéng 1a 60 m.

- Chiéu sau giéng tham phu thudc vao chiéu sau trung binh caa doan céng.

Két qua tinh toan sé lwong giéng duoc trinh bay tai bang sau:

Bang 4. 7: S6 luong giéng thim phan thoat nuée sinh hoat
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Chiu | (ociage | SOlumme | po g | O
dai <X gieng thanh
STT Hang muc gieng

. triéu triéu
(m) m (cai) dc‘g)ng'/m) ééﬂg)
1 | Congtron D200 | 3113 30 104 2,5 259,4
2 | Cong tron D250 | 10530 30 351 2,5 877,5
3 | Céngtron D300 | 4356 30 145 2,5 363,0
4 | Congtron D350 | 5309 30 177 2,5 442 4
5 | Cong tron D400 | 3792 40 95 2,5 237,0
6 | Congtron D450 | 1084 40 27 2,5 67,8
7 | Céngtron D500 | 1185 40 30 2,5 74,1
8 | Céng tron D700 670 60 11 2,5 27,9
9 | Céng tron D800 757 60 13 2,5 31,5
10 | Céng tron D900 110 60 2 2,5 4.6
TONG 30905 954 2385

Pon gia trung binh ciia mot giéng tham 13 2,5 triéu dong.

Tong chi phi dé xay dung giéng tham 1a: Giiéng tham = 954 X 2,5 = 2385 (triéu dong)

4.6.1. Khai toan kinh té MLTN muwa

Két qua tinh toan duoc trinh bay & bang sau:

Bang 4. 8: Chi phi cong thoat nudc mua

DPwon A Pon gia \ A . n
STT Loai cong kin hg d(;?l((::) (triégu Thanl:igllfg) (tri¢u

(mm) dong/m)

1 Coéng BTCT 800 120 1.85 222

2 Coéng BTCT 1000 180 2,6 468

3 Cong BTCT 1200 490 2,9 1421

4 Cong BTCT 1300 380 3,3 1254

5 Céng BTCT 1500 1546 3,5 5411

6 Coéng BTCT 1600 1951 3,5 6828,5

7 Coéng BTCT 1800 505 4,2 2121

8 Coéng BTCT 2000 595 4,9 2915,5

9 Cong BTCT 2200 2608 6,06 15804,48

10 Cong BTCT 2400 2242 7,22 16187,24

11 Cong BTCT 2600 965 8,14 7855,10

12 Coéng BTCT 2800 768 8,82 6773,76

13 Cong BTCT 3000 1377 9,5 13081,50

14 Cong BTCT 3200 590 9,5 5605,00

Tong 14317 85948
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b. Khai todn kinh té giéng thim

Két qua tinh toan tinh toan s6 luong giéng duoc thé hién trong bang sau:

Béng 4. 9: SO luong giéng tham phan thoat nudc mua

] Du:b’ng Chi‘éu Kh9ﬁng lu’?)’(:lg Pon Gia
STT | Loaicong | Kkinh dai cach X gia(triéu | thanh(tri¢u
(mm) | (m) (m) SINS | déng/m) |  ddng)
(cai)

1 | Céng BTCT| 800 | 120 50 2 3 7,2

2 | Céng BTCT | 1000 | 180 50 4 3 10,8

3 | Céng BTCT | 1200 | 490 50 10 3 29,4

4 | Cébng BTCT | 1300 | 380 50 8 3 22,8
5 | Céng BTICT | 1500 | 1546 50 31 3 92,76
6 |Coéng BTCT | 1600 | 1951 50 39 3 117,06

7 | Céng BTCT | 1800 | 505 50 10 3 30,3

8 | Céng BTCT | 2000 | 595 50 12 3 35,7
9 | Céng BTCT | 2200 | 2608 50 52 3 156,48
10 | Céng BTCT | 2400 | 2242 50 45 3 134,52

11 | Céng BTCT | 2600 | 965 50 19 3 57,9
12 | Cong BTCT | 2800 | 768 50 15 3 46,08
13 | Cong BTCT | 3000 | 1377 50 28 3 82,62

14 | Cong BTCT | 3200 | 590 50 12 3 35,4
Tong 14317 286 859,02

Pon gia trung binh ctia mot giéng tham 1a 3 triéu dong.

Téng chi phi dé xay dung giéng tham 1a: Ggiéng tham = 286 X 3= 859,02 (tri¢u dong)

SVTH: Lé Vo6 Lan Nhi

GVHD: ThS. NCS. Mai Thi Thuy Duong 48




Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

CHUONG 5: TINH TOAN THIET KE HE THONG CAP THOAT NUGC
BEN TRONG NHA CHO TRUONG TIEU HQC

5.1. Gidi thiéu so bd vé cong trinh
Vi tri: Truong Tiéu hoc TTB — Khu d6 thi N - Thanh phé H
Quy mo:
Quy mb trudng hoc gom 2 tang, mdi tang c6 2 khu vé sinh (riéng cho nam va ni¥).
Chiéu cao ting 1 va 212 3,6 m.
Téng s6 hoc sinh cia toan trudng 1a 800 hoc sinh + CBNV.
5.2. Thiét ké hé thong cip nwée cho truong hoc
5.2.1. Vach tuyén mang lwéi cap nwéc va bd tri dwong 6ng cho trueong hec
- Yéu cau dbi voi viéc vach tuyén duong éng cap nudc trong nha:
+ Puong 6ng phai di t6i moi thiét bi, dung cu vé sinh bén trong nha.
+ Tong s6 chiéu dai duong ong phai ngin nhat.
+ D@ gan chic dng véi cac két ciu ctia nha: tuong, tran, dam. ..
+ Thuan tién, dé dang cho quan ly.
+ Phu hop véi kién tric cia nha.

- Tién hanh vach tuyén nhu sau:

4+ Nudc tir bé chira dugce bom ting ap bom 1én két nudc trén méi, nén ta c6 1 éng
dung tir bé chira t6i két nude.

+B6 tri két nude ¢ mai. Hau nhu nha vé sinh cta cac tang déu & vi tri ddi xing
nhau nén cho cac éng chinh d6i xtmg vé cac dng nhanh réi din vao cac TBVS.

+ Chon vi tri dng diing: Hé thdng cap thoat nudc dugc bé tri trong hop ky thuat
dam bao cung cap nudc cho cac thiét bi ciing nhu duy tri bao dudng trong qua trinh sir
dung. Do d6 truong hoc nay ta chon 2 ng dung va di tir két nuwdc xudng. Tir cac dng
dung ta vach céc tuyén dng nhanh di dén cac thiét bj vé sinh nhu & ban v& vach tuyén
cap nudc trong nha.

+ Vach tuyén 6ng nhéanh trén mit bang (ban vé& 08).
+ V& so d0 khong gian, danh s thir ty cac diém tinh toan (ban vé 9).
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5.2.2. Tinh toan thiy lwc mang luéi cip nwéc bén trong treong hec
a. Co s6 tinh todn hé thong cip nwéc
Viéc tinh toan chung cu duoc thuc hién theo nhitng s6 liéu nhu sau:

- Ban vé& kién tric: Gom tang ham, tang 1, ting 2, ting mai
-S4 lieu thiét ké dugc cho nhu sau:

Téng sé nguoi & trong trudng hoc:

N =800 nguoi, qc = 140 I/nguoi.ngay

* C4c loai thiét bj vé sinh trong chung cu 13:, chau rira mat, hé xi, au tiéu.

b. Xdc dinh luu lugng tinh toan

Déi véi trudng hoc, luu lwong nude dugc tinh todn theo cong thuc sau:
Gie=0.0,2 .N (I/s) (didu 6.9 - [2])

Trong d6: + N: Téng sé dwong luong cua cac thiét bi vé sinh trén doan ong.

+ o Hé s6 phu thugc vao chirc ning cta ngdi nha. Pay 1a truong hoc nén a
= 1,8 (theo bang 11-[2]).

Bang 5. 1: Bang thong ké tong thiét bi vé sinh ting dién hinh cia trudng hoc

Thiét bj Trisoduong | Luwulugng | po o e hidt bi
lwong (I/s)
Voi nudc ¢ chau nra mat 0,33 0,07 28
V0i xa & chau xi 0,5 0,1 28
Voi nudc ¢ chau tiéu treo 0,17 0,035 14

Tong s6 duong luong cua cac thiét bi vé sinh trong trudng:
N=28x0,33+28x0,5+14x0,17 = 25,62
Luu luwong tinh todn cho thiét bi vé sinh:
qe=0,2x a xVN=0,2x 1,8 x /25,62 = 1,82 (I/s)
c. Tinh todn thiiy lwc cho tirng doan ong
Ong cip nudce ding va dng cap nude nhanh déu sir dung 6ng nhwa PPR véi nhiéu
ru diém:
+ Bén ( Tudi tho tir 50-100 nim), nhe, tham my cao.
+ CO thé chiu duoc nhiét d6 cao 1én dén 110°C ma van duy tri kha ning chju ap
luc cao.
+ C6 bé mit bén trong ludn tron lang, gitip kha ning din nude nhanh va 6n dinh,
khong gay lang cin, tao lang khuan.
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+ CO trong lwong nhe, gitp giam tai 1ap dat, van chuyén.

+ C6 kha ning chdng duoc an mon hoa hoc, khang hau hét cac hoa chat thuong
gap trong hé théng cip nude nhu: clorua, nitrat,... Khong bi oxy hoa trong moi
treong khéng khi va chiu dugc méi truong PH tir 1-14.

+ Ong PPR rét nhin, d6 go ghé dat téi 0,007mm nén han ché tdi da ton that thay
lyc, ngdn ngira hoan toan duoc su ling dong voi hoic rong réu trén thanh ong.

+ N&i 6ng bang nhiét nén han ché dugc tdi da chat doc tir keo dan.

Can ¢t vao luu lugng, tra ra duong kinh éng (theo bang 1V [7]), ton that 4p luc
theo bang thay luc sao cho Vi Vmin = 0,5+1,5m/s trong gio dung nuéc 16n nhat,
c6 thé 18n t6i 2,5m/s néu co chay.

Tbn that thuy lec duoc tinh theo cdng thuc:

h=i1xl

Trong do:

+ |: Chiéu dai doan éng tinh toan (m)

+ i: Ton that don vi phu thudc vao loai dng va van tdc nude chay trong dng

Két luan: Hé théng cap nudc bén trong trudng hoc bao gom 2 tuyén chinh véi cac 6ng
cap nudc sir dung 13 6ng nhya PPR duong kinh tir 15 - 63 mm.
Phy luc 15. Xdc dinh luu lirong tinh todn va tinh thiy luc cde tuyén ong cdp nudce

trong nha.

5.2.3. Tinh toan céc cong trinh trén mang lwéi cip nwéc
a. Xdc dinh dung tich bé chwa nwéc ngim
Dung tich bé chira dugc xac dinh bang luu lugng nudc tinh toan trong 1 ngay dém cua
chung cu, ¢6 dy trit lugng nudc chira chay trong 3 gio lién.
Dung tich bé chira dugc xac dinh theo cong thuc:
W, =Kx (W, +W,_ ) m3 [5.4]
Trong d6: K: Hé sb du trix ké dén chiéu cao xay dung va phan cin ling ¢ day bé nudc.
K=12-13.ChonK=1,3.
Wec: Luong nudc phuc vu chira chay.
Wi: Luong nudce tinh todn cap cho nha vé sinh trong 1 ngay dém tinh nhu sau:

qtcXN
Wi =
=2 1000

(m3/ngd) [5.5]

Trong do:

N: S6 ngudi vai tirng muc dich phuc vu trong 1 ngay dém.

Oe: Tiéu chuan cip nude cho 1 ngudi trong 1 ngay dém (theo bang 1_[2]).
Ta c06: s6 nguoi trong truong hoc 1a 800 ngudi, qc = 140 I/ngudi.ngay.
Luu lwong cap nudc cho nha vé sinh toan truong:
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_ « QteXN _ 800x140
W= ), =
1000 1000

= 112 (m3/ngd)

Vay dung tich bé chua:
We = 1,3 x (112 + 0) = 146 (m?)
Chon bé chtra hinh hop chit nhat. Kich thuéc: L x B x H = 10m x 5m x 3m.

b. Xdc dinh dung tich két nwéc va chiéu cao dit két nwéc

Truong hoc ¢6 800 ngudi. Péi véi truong hoc tiéu chuan dung nude ctia mdi ngudi: 15-
20 I/hs.ngd (theo bang 1-[2]);

Luu lugng nudc cap toan truong hoc trong mot ngay dém:
Q =800 x 20 = 16000 (I/ngd) = 16 (m3/ngd)
Dung tich két nuéc: Wist =K. (Wan + Wee)  (mP)

Trong d6: + K = 1,3: hé s6 du trit ké dén chiéu cao xay dung va phan ling can & day két
nudéc (K=1,2-1,3).

+ Wan: dung tich diéu hoa ciia két nudc: Wan = ~=— = 8 (m3)

s 10

16

2
+ Q (m¥ngay): luu luong tinh toan ctia nha trong 1 ngay dém
+n = 2: s6 1an md bom trong ngay

2> Wit =1,3x(8+0)=10,4m3

Chon dit 1 két nuéc hinh chix nhat., chiéu cao bao vé 0,3m

Kich thudc cua két nudc: BxLxH =2,5m x 3m x 1,5m

- C4u tao: Hinh hop chit nhat.

- V1 tri dat két nudce: Trén mai nha

Chiéu cao dat két nude:

Chiéu cao dit két nude duoce xac dinh phai bao dam ap luc dé dua nudc va tao ra
ap luctu do du ¢ thiét bi vé sinh bat loi nhat trong truong hop dung nude 1on nhat. Trong
truong hop nay ta dit két nudc trén san mai va dung bom ting ap dé dam bao ap luc
nude dén cac tuyén gin nhit va van giam ap cac tuyén xa nhat.

c. Tinh todn va chon dong hé do nwéc
Luu lugng toan truong hoc: Qu= 1,82 I/s = 6,55 m3/h= 157,2 m®ngd
Dua vao bang 6_[2] ta chon dong hé loai tudc bin ¢& 150mm:

Luu lugng nho nhat cho phép Qmin: 10 m*/ngay.
Luu lugng 16n nhat cho phép Qmax: 2000 m*/ngay.
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Luu luong dic trung: Qqw: 160 m>/ngay.
Stic can caa ddng hd: S = 0,00013m (bang 7_[2])
Kiém tra cac diéu kién dé dong hd 1am viéc duoc binh thuong:
Diéu kién 1: Qmin < Qu < Qmax => dat diéu kién 1.
Diéu kién 2: Q, <2xQqr => dat diéu ki¢n 2.
biéu kién 3: Ton that &p luc qua ddng hd 5.3_[2]
Hie=S xq% (m) [5.10]
Trong d6: S: strc can cua dong hd do nuée (m).
Gt luu lwgng nurdce tinh toan (I/s). Luu luong tinh toan gw = 1,821/s
He=0,00013m x 1,822 = 0,00043m < 1m => dat y8u cau theo diéu 5.3 [2].

d. Tinh todan chon bom

Chon thoi gian bom day két nudc 1a t = 1h. Vay luu lugng nudc trong dng day la:

o Wklét =1OT’4=10,4 m’/h=2,91/s

St dung 6ng gang, Tra bang tinh thuy luc bang 111_[7] ta dwgce:D = 80 mm, v = 0,54m/s
1000i=9.1
Ap luc ciia bom ciing chinh 12 &p luc can thiét dé dua nude Ién két:
Hb = Hhh + Htt + Htd (m)
Trong d6: Hhh: Chiéu cao hinh hoc ctia bom nudc dén két nudc (m), Hun = Hes +
Hiruong + Hker (m)
Hgc: Chiéu cao cua bé chira nuée, Hge =3 m.
- Hry: Chiéu cao hinh hoc cua truong hoc, Hiyuong = h1+hy =3,6 +3,6 = 7,2 (M)
Hkeét: Chiéu cao myc nude cia két, Hkét = 1,5 m. Hhh =3+ 7,2+ 1,5 = 11,7 (m)
He: T6N that ap huc trén duong ong
Hi = Hev + Haa
Ton that cuc bo 1dy bang 30% ton that doc duong theo 6.16_[2]:
Hcb = 30%xHdgd = 0,3 x 0,18 = 0,054 (m)
Tén thét trén 6ng: Hae= i x L = (9,1x20)/1000 = 0,18 (m)
- Htd : ap luc tu do cua dau ra cta éng déy, Htd = 1m, (myc
3.8 [2]). Vay ap luc bom: Hb = 11,7+ 0,054 + 1 = 12,6 (m)
Ta chon 2 bom, 1 1am viéc va 1 du phong véi cac thong sé ki thuat:
Chon 1 bom lam viéc, 1 bom du phong voi théng s Qc= 1,82

Vay Qi =1 (I/s) = 3,6 (m*/h), H,= 12,6 m

SVTH: Lé Vo6 Lan Nhi GVHD: ThS. NCS. Mai Thi Thuy Duong 53



Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

5.3. Thiét ké hé théng thoat nwéc bén trong nha
5.3.1. Lwa chon hé thong thoat nwéc

Pé dam bao diéu kién thoat nudc, ciing nhu diéu kién vé sinh va bao dudng hé
théng thoat nudc dugce dat trong cung mot hop k¥ thuat vai hé théng cép nuoc, tach hé

thng thoat nude trong nha 1am 2 hé thong:
- Hé thong 1: hé thdng thoat cac loai nude thai xam.
- Hé thdng 2: hé théng thoat nudc thai den.

Hé thong nude thai 1 duoc dan truc tiép ra hd ga. Hé théng nude thai 2 duge cho
vao bé tu hoai dé lam sach cin ban trudc khi cho vao hd ga. Cudi ciing nudc thai tir hb
ga dugc dan vao hé thong thoat nude ngoai nha. Péi v6i 2 hé thong nay thi cé dudng
ong thong khi dé thoat khi ra ngoai, tranh trudong hop khi nhiéu gay chay nd hé thong

thoat nudc, 6ng thoat khi nay duogc ndi tir bé ty hoai 1én mai nha.
5.3.2. Lwa chon hé thong thoat nuwéc
- Vach riéng dudng 6ng thoat nude rira va duong dng thoat phan.
- Céac truc 6ng chinh duoc thiét nim & gbc tuong, gén & cac thiét bi vé sinh nhéat.

- Cac tryuc ding thu cht thai & cac thiét bi vé sinh s& duogc g6p chung vao mot 6ng
thao. Sau d6 dan ra him tu hoai.

5.3.3. Tinh toan thiy lwc mang lwéi thoat nwéc trong nha
a. Xdc dinh luu lwong tinh todn tirng doan éng

Luu luong nudce tinh toan cho cac doan 6ng thoat nudc trong nha dugc xac dinh theo
cong thirc: Q= gc + g™ (I/s)

Trong d6: + qc (I/s): Luu lugng cap nudc trong doan dng tinh toén.
+ g™ (I/s): Luu lugng cua thiét bi thai nudc 16n nhit trén doan dng do.
b. Tinh thuy luc

% Tinh thay lyc 6ng nhanh gx (I/s)
- Chon so bo dudng kinh dng duwa vao luu lwong tinh toan caa 6ng nhanh:

+ Pdi vé6i 6ng thoat nudc den: Dmin > 100 mm.
+ Pdi v6i bng thoat nudc X4m: Dmin > 50 mm
- b6 day tdi da:

+ Puong 6ng thoat nuéc khdng ban: h/Dmax = 0,8
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+ Puong 6ng thoat nuéc sinh hoat ca phan:

D tir 50-125: h/Dmax= 0,5

D tir 150-200: h/Dmax= 0,6
- Tur luu luwong, tra bang chon d6 day toi da h/Dmax va do doc téi thiéu imin
- Sau khi chon so bo duong kinh dng D, va d6 doc i dua vao bang 35 - Bang tra thoat
nudc, tra duwoC dnt - luu lwong nghiém todn va v - van téc nghiém toan.

-Lapti sOA= gt/Qnt

\ \ -2 X 13 , h himax
- Tu A dua vao biéu do hinh ca ta tra dugc sao cho TS

- Khi h/D dat, tir biéu db hinh c4 ta tra duoc gia tri B tinh dwoc van téc tinh toan Vi =
Vit.B, sa0 cho Vit > Vmin thiy luc tuyén nhanh dam bao. Néu khong dat tién hanh diéu
chinh duong kinh D va do ddc i cho dén khi thoa man.

Tinh toan: doan 6ng ngang C3— C2, ¢6 qtt=0,3 I/s
- Puong kinh: D=50mm, i= 0,055
- Twur bang 35, gnt=1,9 I/s; Vne= 0,98 m/s.

0,87
=t =22 - 0,16
dnt 1,82

A

- Tur biéu d6 hinh ¢4, ¢6 h/D=0,27< 0,5 (dat yéu cau) => B=0,73
Vit= Vitx B= 0,98 x0,73 = 0,73 > 0,7 (dat yéu cau).

Tuong tu tinh cho cac doan 6ng nhanh tiép theo.
Déi véi duong 6ng dan phan tir bon cau dén dng nhanh, chon D = 100 mm, i = 20%o

% Tinh thay lyc 6ng ding:
- Puong kinh cia dng ding dugc xac dinh tiy theo luu lugng nudc thai va goc tao boi
6ng nhanh ndi véi éng ding theo ting tang.
- Dya vao bang 34 - Bang tra thoat nuéc, tim van toc caa dng ding dam bao V < 4my/s.
- Puong kinh dng ding thoat nudc trong nha téi thiéu 1a 50 mm. Chon géc ndi giita ong
nhanh va 6ng ding 135°.

Phu luc 16. Xdc dinh luu hrong tinh toan va tinh thuiy lwc cac tuyén éng thodt niréc
thai xam trong nha.

Phu luc 17. Xdc dinh luu hirong tinh toan va tinh thuiy lwec cac tuyén éng thodt niréc

thai den trong nha.
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5.3.4. Bé tw hoai
Thé tich caa bé tu hoai tinh theo cong thic: Wi = Wh + W
Trong do:
— W la thé tich chira can bé :
~axTx(100-W,)xbxc
¢ (100-W,)x1000
Trong d6: a: Luong can trung binh cia mot nguoi thai ra mot ngay, a = 0,5 + 0,8
(I/'ng.ngd). Chon a = 0,8 (I/ng.ngd).

xN (m?)

T: Thoi gian gitra 2 1an 1y can. T = 6 thang = 183 ngay.

W1, Wa2: D6 4m cua cin tuoi vao bé va cua cin khi 1én men, tuong tng 1a 95% va
90%.

b: Hé s6 ké dén viéc giam thé tich can khi 1én men, b = 0,7.

c: Hé s6 ké dén viéc dé lai mot phan can da duoc 18n men khi hit cin dé giir lai vi
sinh vat giGp cho qué trinh 18n men cin ling nhanh dé lai 20%, ¢ = 1,2.

N: s6 nguoi ma bé phuc vu, 1y bang 30% hoc sinh : N= 800x30% = 240 nguoi

©0,8x183%(100-95)x0,7x1,2
¢ (100-90)x 1000

x240 = 14,76 (m3)

~ Whi: Thé tich phan nuéc

- —tx TN 3
Wh= tXQu = 000 (m°)

Véi: q - Tiéu chuin xa vao bé ty hoai cua mot ngudi mot ngay:q = 30 (I/ng.ngd).

t - Thoi gian nudc luu trong bé, chon t = 2 ngay

W, = 2x 30240 _ 14,4 (m?)
1000

Vay thé tich bé tu hoai: Wi = Wn +We = 14,76 + 14,4 = 29,16 (m®). Chon
30(m*/ngay)

Chon 2 bé ty hoai: gédm 3 ngan (1 ngin chta;1 ngin ling va 1 ngan loc); chiéu cao
bé tu hoai la: 2m; chiéu cao bao vé 1a 0,3 (m).

Tong dién tich can xdy dung bé: F; = 32—0 = 15(m?) = F». Dién tich ngan thir nhat chiém

50% tong dién tich bé, 2 ngdn con lai chiém 25% tong dién tich bé.

Viy kich thudc cac ngan cia 1 bé:

SVTH: Lé Vo6 Lan Nhi GVHD: ThS. NCS. Mai Thi Thuy Duong 56



Dé tai: Quy hoach thiét ké mang i cap thodt nuwée cho khu dé thi N- Thanh phé H dén nam 2045

- Di¢n tich ngan tha nhat: F; =05 x 15=17,5 (m?)

- Dién tich ngan thir hai: F» = 0,25 x 15 = 3,75 (m?)

- Dién tich ngédn tht ba: F2 = 0,25 x 15 = 3,75 (m?)

- Kich thuée ngdn 1: LxBxH = 2mx2mx2m

- Kich thuée ngdn 2: LxBxH = Im*x2mx2m

- Kich thude ngdn 3: LxBxH = 1m x2mx2m

Viy kich thudc caa 1 bé tu hoai:
BXLXxH=4mx2m x 2m.

Chi tiét bé tu hoai dugc thé hién & ban vé sb 08.
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KET LUAN
Sau hon 3 thang thuc hién D6 an t6t nghiép - Capstone Project dudi sy huéng dan
chu d4o, tan tinh cua cd ThS. NCS. Mai Thi Thuy Duong, cung voi sy nd luc ciia ban
than, em da hoan thanh D4 an tot nghiép voi dé tai: "Quy hoach thiét ké mang ludi cap
thoat nudc cho khu d6 thi N — Thanh phé H dén nam 2045". Em di dat cac nodi dung sau:
- Tim hiéu va tng dung cac phan mém dung dé tinh toan trong thiét ké mang
luéi cap nudc.
- Cang ¢b va van dung nhitng kién thirc da dugc hoc vao thiét ké mang ludi cip
nudc.

- Tim hiéu sau hon vé thiét ké mang ludi thoat nudc va hé thong cip thoéat nudc
bén trong nha.

Bén canh do, voi nhiém vu duwoc giao em da hoan thanh cdc noi dung cua dé tai

nhw sau:

1. Téng quan chung vé diéu kién ty nhién, kinh té, x3 hoi cia KBT N — Thanh
phé H.

2. Lua chon va dua ra phuong an hop 1y dé thiét ké mang luéi cap nudc.
3. Lya chon va dua ra phuong an hop 1y dé thiét ké mang ludi thoat nude.
4. Tinh khai toan kinh té cho mang lu6i cip va thoat nuGe da thiét ké.

5. Tinh toan thiét ké hé thong cip thoat nudc bén trong cong trinh.

Sau khi hoan thanh xong d¢ tai nay, em da ciing ¢d lai cho minh thém nhiing kién
thirc chuyén nganh da duogc hoc. Pay ciling la co hdi giup em rén luyén ki nang tinh toén,
thiét ké, 1ap ludn, giai quyét van dé mot cach nhanh chéng, hoan thanh nhiém vy ding
thoi han. Qua d6 1am tién dé cho viéc nang cao kién thirc ciing nhu nén tang virng chéc

cho cong viéc chuyén moén sau nay.
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