-

O THI TL — Thanh phé PN PEN NAM 2045

A

Truwong Thi Tric Ly QUY HOACH THIET KE MANG LUOI CAP THOAT NUOC CHO KHU P

PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA MOI TRUONG

PO AN TOT NGHIEP
- CAPSTONE PROJECT

CHUYEN NGANH: QUAN LY TAI NGUYEN VA MOI TRUONG

DE TAI:

QUY HOACH THIET KE MANG LUOI
CAP THOAT NUGC CHO KHU PO THI

TL - THANH PHO DN DEN NAM 2045

Nguoi hudng din: NCS.THS. MAI THI THUY DUONG
Sinh vién thyc hién: TRUONG THI TRUC LY
S6 thé sinh vién: 117200043
Lép: 20QLMT

Pa Ning, 06/2025




PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA MOI TRUONG

PO AN TOT NGHIEP
- CAPSTONE PROJECT

CHUYEN NGANH: QUAN LY TAINGUYEN VA MOI TRUONG

DE TAI:

QUY HOACH THIET KE MANG LUOI

CAP THOAT NUGC CHO KHU PO THI
TL - THANH PHO DN DPEN NAM 2045

Nguoi hudng din: NCS.THS. MAI THI THUY DUONG
Sinh vién thuc hién: TRUONG THI TRUC LY
S6 thé sinh vién: 117200043
Lép: 20QLMT

Pa Ning, 06/2025




NHAN XET CUA GIAO VIEN HUONG DAN



NHAN XET CUA GIAO VIEN PHAN BIEN



TOM TAT PO AN

Tén dé tai: “Quy hoach thiét ké mang luéi cip thoat nudc cho khu d6 thi TL-
Thanh Phé DN dén nim 2045”

Sinh vién thyc hién: TRUONG THI TRUC LY

S6 thé sinh vién: 117200043

Lop: 20QLMT

Noi dung chinh ctia D6 an tot nghiép - Capstone Project:

Phan 1: Tong quan vé khu d thi TL- Thanh phé DN

Phan 2: Xac dinh quy mé ding nuée cho d6 thi ndm 2045

Phéan 3: Quy hoach thiét ké mang ludi cip nudc cho do thi dén nim 2045

- Tinh toan thiét ké mang luéi cap nudc.

Lua chon ngudn nudc va vi tri tram xir Iy nude cap.

- Vach tuyén mang luéi cip nudc.

- Tinh toan thuy luc

- Khai toan mang ludi cap nudc.

Phén 4: Quy hoach thiét ké mang ludi thoat nudec.

- Quy hoach, lya chon hé théng thoat nuoc.

- Tinh toan thiét ké mang ludi thoat nude.
+ Mang lu6i thoat nude sinh hoat.
+ Mang ludi thodt nudc mua.

Phan 5: Thiét ké hé thong cap thoat nudc bén trong cong trinh.



PAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAIHQC BACH KHOA Dic lgp - Ty do - Hanh phic
KHOA MOI TRUONG

NHIEM VU DO AN TOT NGHIEP - CAPSTONE PROJECT

Ho tén sinh vién: Trwong Thj Tric Ly S6 thé sinh vién: 117200043
L6p: 20QLMT  Khoa: Moi trudng Nganh: Quén ly Tai nguyén va moi trudng
1. Tén dé tai do dn:
Quy hogch thiét ké mang luéi clp thodt nude cho khu db thj TL- Thanh phé DN dén
ndam 2045.
2. Dé tai thuge dién: TIC6 ky két thoa thudn sé hitu tri tué ddi véi két qua thuc hign
3. Cdc 56 liéu va di li¢u ban dau:
- Miit bing quy hoach ctia khu d6 thi thiét ké
- Céc s lidu v& khi tugng — dia chit - thuy vén cua khu vuc;
- C4c sb liéu vé dinh huéng quy hoach ctia khu vuc;
- Céc s6 lidu khac.
N6i dung cdc phan thuyét minh va tinh todn:
- Téng quan;
- Quy hoach thiét k& mang Iuéi cip nuéc cho b thi
+ Xéc dinh quy mo dung nuéc cho do thi
+ Tinh toan thiét ké mang luéi cdp nudc.
. Lya chon ngudn nudc va vi tri tram xir Iy nuée clp.
. Vach tuyén mang lu6i cip nuéc.
. Tinh toan thuy luc
. Khai todn mang ludi cép nudc.
- Quy hoach thiét ké mang luéi thoat nuéc.
+ Quy hoach, lyra chon h¢ thong thoat nuéc.
+ Tinh toan thiét k& mang luéi thoét nuéc.
. Mang luéi thoat nudc sinh hoat.
’ Mahg ludi thodt nude mua.
- Thiét ké hé thong cAp thoat nudc bén trong cong trinh.
4. Cdc ban veé, do thi ( ghi ro cdc logi va kich thudc bdn vé ):
- Ban vé& k thuat : 08-10 ban v& khd A1
5. Ho tén nguoi huéng ddan: ThS. Mai Thi Thiy Duong
6. Ngay giao nhi¢m vu do dn: 24/02/2025
7. Ngay hoan thanh d@6 dn: 06/06/2025



Da Néing, ngay 24 thang 02 ndm 2025
Truéng Bé moén Quéan ly Mdi truong. Ngudi huéng din

S

ThS. Mai Thi Thuy Dwong




LOI NOI PAU

Trong boi canh do thi hoa va phat trién kinh té — x4 hoi ngy cang manh
mé, nhu cau vé hé théng ha tﬁng k¥ thuat, dac biét 1a mang ludi cép thoat nudc
d6 thi, ngay cang trd nén cap thiét. Mot mang ludi cdp thoat nudc duge quy
hoach hop 1y khong chi dam bao cung cip nudc sach cho sinh hoat va san xuét,
ma con gop phan bao vé méi trudng va nang cao chat luong sdng cla nguoi
dan.

Khu d6 thi TL — TP. BN 1a mot trong nhitng khu vuc ¢6 tiém ning phat
trién d6 thi 16n, doi hoi can c6 dinh hudng quy hoach hé théng cap thoat nudc
bai ban, phu hop véi hién trang, kha ning khai thic ngudn nudc, ciing nhu dy
bao nhu ciu sir dung trong twong lai.

Véi muc dich d6 va dugc sy hudng dan cua cd gido Ncs. ThS. Mai Thi
Thuy Duong, em di duoc nhan dé tai tot nghiép: “Quy hoach mang luéi cp
thoat nudc cho khu d6 thi TL -Thanh phé DN dén nam 2045,

Em xin chan thanh cam on c6 da tan tinh gitp dg, stra chira nhitng sai sot va
hudng dan em trong sudt thoi gian thyc hién dé tai.

Mic du di rat ¢6 gang nhung do kién thirc va kinh nghiém con han ché,
dé tai chac chan khong tranh khoi nhitng thiéu sét. Em kinh mong nhan duoc sy
g6p ¥ va thong cam tir quy thay/co. Nhitng dong gop quy bau tir thay/co khong
chi gitip em hoan thanh dé tai nay ma con 13 hanh trang quy gia cho con dudng
nghé nghiép sau nay.

MGt lan nira, em xin chan thanh cam on!



LOI CAM DOAN

Em tén 1a: Truong Thi Trac Ly — Lép: 20QLMT

Em xin cam doan déy 1a dé tai gia dinh cua em va duoc sy hudng dan khoa
hoc cua Nes. ThS. Mai Thi Thiy Duong. Céc ndi dung tinh toan, két qua trong
dé tai nay 1a trung thuc va chua cong bd dudi bat ky hinh thirc ndo trude day.
Nhirng s6 liéu, thong tin trich dan trong d6 an di dugc chi rd ngudn goc 13 rang
va duoc phép cong bd. Néu phat hién co bat ky su gian 14n nao t6i xin hoan toan

chiu trach nhiém vé ndi dung do an cuia minh.

Sinh vién thuc hién

Truong Thi Truc Ly

il
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Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL — TP DN dén nim 2045

CHUONG 1: TONG QUAN VE KHU PO THI TL
THANH PHO PN

1.1. Piéu kién tw nhién
1.1.1. Vijtri dia ly, dia hinh
Thanh phé Pa Nang 1a thanh phé thudc do thi loai I voi vi tri dia 1y nhu sau:
- Phia Dong giap bién D.
- Phia Tay va Nam giap tinh QN
- Phia bac giap tinh TT-H

MAT BANG QUY HOACH KHU DO THI TL DEN 2045 |
Ti LE: 1/7000

Hinh 1.1. Mit bang quy hoach

1.1.2. Khi hiu, thoi tiét

DN thudc vung Trung bo Viét Nam, nam trong khu vuc khi hdu nhi¢t do1 gi6 mua.
« DN 1a noi chuyén tiép dan xen giita khi hau can nhiét d6i & mién Bic va mién Nam.
* Khi hau & BN chia lam 2 mua r0 rét: mua kho va mua mua.
-Mua kho thudng bat dau tir thang 1 dén hét thang 7.
- Mula mua thuong bat dau tir thang 8 dén hét thang 12.

GVHS: NCS.ThS. Mai Thi Thuy Duong SVTH: Truong Thi Trac Ly 1



Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL- Thanh phé PN dén nim 2045.

* Nhi¢t do trung binh hang ndm khoang 25,9 °C; cao nhét vao céc thang 6, 7, 8, trung
binh 28-30 °C; thap nhat vao cac thang 12, 1, 2, trung binh 18-23 °C. Riéng ving ring
nui Ba Na ¢ d6 cao gén 1.500 m, nhi¢t @6 trung binh khoang 20 °C.

« D6 4m khong khi trung binh 1a 83,4%; cao nhét vao cac thang 10, 11, trung binh
85,67-87,67%; thap nhit vao cac thang 6, 7, trung binh 76,67-77,33%.

« Luong mua trung binh hang nim 1a 2.504,57 mm; luong mua cao nhét vao cac
thang 10, 11, trung binh 550-1.000 mm/thang; thép nhét véao cac thang 1, 2, 3, 4, trung
binh 23 - 40 mm/thang.

1.1.3. Dia hinh

Pia hinh thanh ph6 Pa Ning vira c6 dong bang duyén hai, vira c6 ddi nui.

« Viing ndi cao va ddc tap trung & phia Pong - Pong Nam, tir ddy c6 nhiéu day nui
chay dai ra bién, mot s6 doi thap xen k& ving dong bang ven bién hep.

« Pia hinh d6i ndii chiém dién tich 16n, d6 cao giam dan tir 16m dén 9m, d6 déc 16n.

« Tap trung nhiéu rimg ddu ngudn va cé ¥ nghia bao vé moi truong sinh thai cia
thanh phd.

. Déng béng ven bién 1a vung dat thép chiu anh huéng cua bién bi nhiém man, 1a
vung tap trung nhiéu co s nong nghi€p, cong nghiép, dich vu, quan su, dat & va céc
khu chirc nang cua thanh phd.

1.2. Hién trang kinh té - xa hi
1.2.1. Dan sé thoi diém hién tai nam 2025

N2o2s = P x F (nguoi) = 175 x 1148 = 200950 (nguoi)

Trong do:

o) P: Mat d6 dan sb tinh toan ung véi khu vuc xay dung do thi loai I
(nguoi/ha); P =175 ngudi/ha theo bang 2.1 QCVN-01:2021-BXD [1]

o) F: Téng dién tich dat tu nhién (ha); F = 1148 ha

o Ti 1¢ gia ting dan s6 hang nam 13 2%

- Khu d6 thi TL thanh phé DN la d6 thi loai I (nam 2025).

1.2.2. Dit dai

Khu d6 thi c6 tong dién tich tu nhién 1a 1148 ha, trong d6 dién tich dat ¢ 1a 641
ha.
1.2.3. Hi¢n trang kinh té - kj thudt

Trong khu d6 thi TL dich vu chiém ty trong 16n nhét, tiép dén 1a cong nghiép —
xay dung va nong nghiép con lai. O chiéu nguoc lai, hoat dong san xuat kinh doanh trén
dia ban Thanh phd Pa Ning vin con nhiéu nganh van tiép tuc d6i mat véi khé khan,
don hang giam, san xut thu hep.
GVHS:NCS.ThS. Mai Thi Thiy Duong ~ SVTH: Truong Thi TracLy 2



Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL- Thanh phé PN dén nim 2045.

Khu vuc ¢ cac co sé san xuat cong nghiép dia phuong, thi cong nghiép quy mo
nho 1€ va chua dang ké. Dich vu, thuong mai va co s& dich vu cong cong dang phat
trién nhung chua dép tmg du nhu cau hién nay.

Ngoai ra lyc luong tri thirc tré ngay cang ting, hira hen s& phat trién hon trong
tuong lai theo hudng phat trién du lich va cong nghé ky thuat. Trién khai ké hoach phat
trién thi trudng lao dong linh hoat, hién dai, hiéu qua, bén viing va hoi nhap; thuc hién
hiéu qua céc chuong trinh dao tao nghé, day nghé gan voi nhu ciu sir dung ngudn nhan
luc ctia doanh nghiép thanh phd.

1.2.3. Hi¢n trang co sé ha ting

a. Gi1ao duc dao tao

- Téng s6 hoc sinh thoi diém hién tai 1a 8000 hoc sinh.

- Dya vao céc bang 2.3, bang 2.4 theo QCVN 01:2021/BXD[1]

- Quy chuan k¥ thuat Qudc gia vé Quy hoach Xay dung dé xac dinh duoc chi tiéu st
dung cong trinh gido duc téi thiéu cho truong hoc chi tiét thé hién dudi bang sau:

Béang 1.1: Quy mo hoc sinh cua truong hoc nam 2025 cia KT

Loai truong S6 hoc sinh
THPTI1 1800
THPT2 1900
THPT3 1600

TH khac 2700
Tong 8000

Nhén xét: Vi s6 luong hoc sinh trén dia ban khu d6 thi TL thi quy mé THPT la dap
g du nhu cau & hién tai. Nhiéu co s gido duc nhé 1¢, thiéu gan két véi thi truong lao
dong Dén nam 2045 khi dan s6 ting, s6 lugng hoc sinh cic cap ciing ting. Vi vay, du
kién dau tu xay dung thém truong hoc va mua trang thiét bi hién dai phuc vu day va
hoc tap tot hon dé cho chat luong gido duc ngay cang tot 1én dap tng tdc do ting trudong
va nhu cu nhan lyc thanh phd.

b. Y té
Khu d6 thi TL dang c6 3 bénh vién da khoa véi quy mo 800 giwong bénh, binh
quan c6 4 givong/1000 nguoi.
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Bang 1.2. Quy mo6 bénh vién nam 2025 cua KT

, Sb giwdong bénh
Bénh vién —
giuong
BV1 200
BV2 250
BV3 350
Tong 800

Nhan xét: Voi s6 lugng giudng bénh trén dia ban khu d6 thi TL thi quy mé giuong
bénh 13 dap Gmg du nhu cau & hién tai. Tuy nhién dén ndm 2045 déan s6 ting nhanh, nhu
cau chiam soc stre khoe ngay cang 16n. Vi vay, du kién dau tu xay dyng thém bénh vién,
mua trang thiét bi hién dai phuc vy, nang cao chit lugng chdm soc suc khoe toan dan,
phan bo hop 1y hé théng y té dé phat trién kinh té xa hoi bén viing.

c¢. Khach san

Nam 2025, d6 thi c6 mot khach san véi stre chira tdi da 300 nguoi. Trong tuong lai,
do6 thi dinh hudéng phat trién du lich ven bién, nhu cau luu tra tai khach san tdng cao nén
s& nang cp khach san cii, dong thoi xay thém khach san méi dé phuc vu nhu cau nghi
dudng cua khach du lich.

d. Cong tinh cong cong khac
Nam 2025 ngoai nhiing cong trinh cong cong trén thi trong d6 thi TL c6 nhiéu
cong trinh cong cdng khac nhu bao tang, nha hat, nha van hoa, cho, siéu thi,... dé phuc
vu cho doi séng cua ngudi dan ¢ do.

Tuy nhién dén nam 2045 voi dan s ngay cang déng, kéo theo nhu ciu st dung céc
cong trinh cong cong ngdy cang 1on. Nhitng cong trinh cii ¢6 thé khong con du sirc chira
hoic dap tng dugc nhu ciu hién tai. Vi vay doi hoi phai xay thém, nang cap cong trinh
cong cong méi, hién dai hon dé cai thién chat luong soéng, thic day phat trién kinh té va
du lich, tiét kiém chi phi bao tri 1au dai va dam bao an toan cho ngudi sir dung.

e. Khu cong ngiép
D6 thi c6 2 loai hinh cong nghiép thudc phan xuong co khi KCNI1 va vat li¢u xay
dung KCN2, voi téng dién tich 94ha trong d6 KCN 1 1a chiém dién tich 13 49ha,
KCN2 véi dién tich 1a 46ha.
1.2.4. Hi¢n trang vé cip thodt nuwéc
a. Cap nudc
D6 thi di c6 hé thdng cip nudc sach tap trung. Mic du da c6 hé théng cap nudc
nhung mot s6 khu vuce chi duge dap tng nhu cau dung nudce vao khoang 80% vao gio

cao diém. Van con tinh trang thiéu nudc dan dén mat nudc cuc bo anh huéng dén sinh
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hoat. Tuy nhién, mét s6 khu vuc nhu xa HB van gip kho khin trong viée tiép cin nudc
sach, ddc biét trong mua kho han. Trudc thuc trang nay, thanh phd can tap trung nang
cép, dau tu xay dung tram xur Iy nudce va cai thién ha tﬁng cép nudc tai cac khu vuc nay,
dé dam bao nhu cau cap nudc sinh hoat cho ngudi dan trong truong lai.
b. Thoat nudce
Khu d6 thi c6 kénh va song nén thuén loi cho viéc thoat nudce. Tuy nhién, tan suét
va cuong do mua 1én trong nhitng ndm gan day da vuot qua kha niang xtr Iy cia hé
thong, dan dén ngap lut tai nhiéu khu vyc, dac biét 1a khu vuc trung tdm thanh phé.
Phan 16n, hé théng thoat nudc duoc xay dyung tir 1au va hién nay d3 xudng cép.
Mot sb tuyén céng duoc xdy dung bang cong gach vom va sau ndy xay bang d4 hoc,
da bi sut 16, tac nghén lac hau. Hé théng thoat nudc dugc xay dung qua nhiéu giai
doan v&i quy hoach khong dong bo, dan dén viée két ndi giita cac khu vuc khong thong
nhat, gdy tic nghén va giam hiéu qua thoat nudc.
1.3. Pinh huéng phat trién dén nim 2045
1.3.1. Dan sb
Dan sb ciia d6 thi ndm 2025 14 200950 ngudi. Ty 1¢ gia ting dan sd: r = 2%
Dan sb tinh toan cua do thi dén nam 2045 1a:
N2o4s = Nagas . (14 1)*®
Trong d6: + Nagos: dan s6 nam 2025.
+ a: ndm dinh hudng quy hoach, a = 2045.
+ b: nam hién tai, b = 2025.
+1: ty 1& gia tang dan s hang nam, r = 2%.
Naoas = 200950 . (1 + 2%) 20452025 = 298602 nguoi.
Vay dén nim 2045 dan s6 KDT 1a 298602 nguoi. Mat d6 dan sb tu nhién 1a 260
nguoi/ha.
1.3.2. Kinh té - kj thuat
Phat trién ha tang cong nghé thong tin, khuyén khich dau tu vao linh vyc dién tir va
vién thong, chuyén doi sb trong moi linh vuc kinh té, Pau tur vao cac khu cong nghiép
cong nghé cao, thiic ddy ddi méi sang tao. Ngoai ra ddy manh phat trién du lich bén
vitng, nang cao chat lvgng dich vu va dau tu vao bit dong san nghi dudng dé thu hat
du khach.
1.3.3. Co 56 ha ting
a. Giao duc dao tao
Dua vao cac bang 2.3, bang 2.4 theo QCVN 01:2021/BXD[1] - Quy chuan k§y

thuat Quéc gia vé Quy hoach Xay dung dé xac dinh duoc chi tiéu sir dung cong trinh
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giao duc tdi thiéu cho truong hoc. Tu do tinh dugc téng s6 hoc sinh dén nam 2045. Chi

tiét dugc thé hién ¢ bang sau:
Bang 1.3. Quy mo hoc sinh cua truong hoc nam 2045 cia KPT

Tiéu chuin Chi tiéu quy hoach
Loai truong | cap nudc qru (hoc sinh/1000 S6 hoc sinh
(15-20) nguoi)
THPT1 1900
THPT2 2400
THPT3 20 40 2100
TH khac 5500
Tong 11900

b. Yté
Duya vao bang 2.3 QCVN 01:2021/BXD [1], xac dinh dugc chi tiéu st dung bénh
vién da khoa cho nam 2045. Bé dam béo phuc vu dﬁy dt cho nhu cau cua dan cu & day,
KDT sé giit nguyén s giwdng bénh ciia 3BV nam 2025 va xdy dung, mé rong thém cac
khu khéc trong bénh vién dé dam bao phuc vu kham, chita bénh thuan tién tdt nht cho
nguoi dan voi quy mo voi quy mo 1190 giuong.
Bang 1.4. Quy mo bénh vién nam 2045 cia KT

. 2 S6
R Chi tiéu quy Tiéu chuan .
Benh | oach( giwomg/1000 | cép nue SITong
vién oae (glu’@g P bénh
nguoi) — —
I/givong.ngd giuong
BV1 300
250
BV2 4 400
BV khac 490
Tong 1190
c. Khach san

Niam 2025, d6 thi c6 mot khach san véi stre chira toi da 300 ngudi. Dén nim 2045,
do nhu cau du khich dén tham quan, du lich tai d6 thi TL tang nén khach san s&é mo
rong, xay dung thém céc phong véi stre chira 1a 900 nguoi.

d. Cac cong trinh cong cong khac
Pén nam 2045 dan s ting 1én nén cac cong trinh cong cong khac (bao tang, nha

hat, nha van hoéa, chg, si€u thi,...) cling s€ dugc mo rong hon dé co thé phuc vu tdt nhat
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cho ngudi dan & d6 thi TL, dap ung nhu cau ngay cang ting va thu hut du khach trong
nude va quc té.
1.3.4. Dinh hwéng phat trién vé cdp thodt nwéc

a. Cap nudc

- Tam nhin dén nim 2045 dap tng duge moi nhu cau cip nudc, dam bao chit
lugng nudc an toan, phu hop vé sinh cho dan cu trong khu d6 thi va cac hoat dong cong
nghi¢p, dich vy. Yéu cau vé cép nudc dugc quy dinh theo diéu 2.10 QCVN
01:2021/BXD [1].

- Ngudn cip nude: Theo quy hoach thi dung ngudn nudc tir thuong ngudn song
TB din theo dudng 6ng vé tram xir 1y.

- Mang ludi cap nude: Cac tuyén dng duoc thiét ké mdi phi hop véi dinh hudng
quy hoach chung cap nudc cua tinh. Thiét ké mang ludi vong va phan phdi nude toan
d6 thi. Mang ludi dudng dng bang gang mai.

- Hé théng cap nudc chita chay: Dua trén cac tuyén ong cap nudc cua khu quy
hoach bd tri cac tru léy nudc chita chdy voi ban kinh phuc vu 100 - 150m, wu tién b tri
O cac nga 3, ngad 4.

-D6 thi TL thudc do thi loai I. Tiéu chuan cip nude duoc quy dinh theo bang 1 TCVN
4513-1988 va bang 2, TCVN 13606:2023 [3]. Ta c6 tiéu chuan cap nudc cho d6 thi nhu
sau:

e Pbi voi nudce sinh hoat: 150 I/ nguoi.ngay

e Phuc vu cong cong: 10% Qsh

e Truong hoc: 20 1/ ngudi.ngay

e Bénh vién: 250 I/ givong.ngay

e Khach san: 250 I/ nguoi.ngay

e Tuoi cay, rua duong: 30%Qpvcc

e (Cong nghiép dia phuong va tiéu tha cong nghiép: 8% Qsh
e Ty 1& nuéc sach that thoat tai KDT TL chiém 10% Qnuuich
b. Thoat nudc

- Tién hanh x4y dyng hé thong thoat nudc cho KPT theo cic yéu cau dugc quy
dinh tai diéu 2.11 QCVN 01:2021/BXD [1]. Lua chon xay dung hé thdng thoat nudc
riéng do c6 mot s6 wu diém sau:

+ Giam dugc von dau tu xay dung ban dau veé kich thuée céng, cong trinh 1am sach,
tram bom nho.

+ Chi phai bom va van chuyén mét luong nude thai bé hon do d6 kich thude duong

ong nho.
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+ C6 loi vé mit quan 1y.

+ Ché d6 1am viéc cua hé thong 6n dinh.

- Thoat nuéc mua: Xay dung hé thong thoat nudc mua riéng, thoat nudc mua
nhanh, kip thoi, tan dung dia hinh va song trong khu vyc. Tai st dung nudc mua dat
quy chuan, tiéu chuan k¥ thuat phuc vu cho tuéi cdy, rira dudng va cac muc dich khac.
bam bao d6 thi khong bi ngdp Ging trong mua mua.

- Thoat nudc thai sinh hoat:

+ Tong luong nudce thai tai d6 thi dugc thu gom va xir Iy dat tiéu chuan, quy chuan
k¥ thuat trudce khi x4 ra moi truong.

+ D06 thi co hé théng thu gom va tram xu ly nudc thai sinh hoat tap trung, ti 1€ nudc
thai sinh hoat dugc thu gom va xu 1y dat 100%, nudce thai sau khi dugc xir ly dat quy
chuan quy dinh.

+ Xay dung mang ludi thodt nudce riéng cho khu vuc. Nudce thai sinh hoat s€ theo
duong ong riéng vé tram xir Iy. Nudc thai tir cac cong trinh cong cong (trir nudc thai
bénh vién) s€ duoc d4u ndi truc tiép vao hé théng thoat nudc cia do thi. Nudc thai tir
céc bénh vién s& dugc xir Iy so bd theo QCVN 28:2010 [8]. trudce khi d6 vao hé thong
thoat nudc ctia d6 thi dua vé tram xtr Iy. Nude thai sau xir 1y dat quy chuan quy dinh.

+ Tram xtt Iy duoc xay dung ¢ khu dat tréng nam & goc phia Pong- Nam cua d6 thi,
cubi hudng gié va cach xa khu dan cu. Sau khi xir 1y dat tiéu chuan s& x4 ra song.

- D6 thi TL thudc db thi loai L. Tiéu chuan thoat nuéc duoc quy dinh theo diéu 5.1-
TCVN 7957:2023 [4] duoc x4c dinh theo tiéu chuan cip nudc véi =150 1/ ngudi.ngdy .
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CHUONG 2: XAC PINH QUY MO DUNG NUGC CUA KHU PO THI
NAM 2045

2.1. X4c dinh quy mé dung nwée va cong suit cia MLCN va cong suét tram xir 1y
nuwdc nam 2045.
2.1.1. Lwu lwong tinh todn cho nhu cau sinh hoat ngay trung binh ciia khu dé thi

1000 1000

Qsh ngay tb =

Trong do:
- q = 150 I/ng.ngd:tiéu chuan dung nudc - Bang 2 [3]
- Nyo45= 298602 nguoi.

2.1.2. Lwu lwong tinh todn cho nhu cdu sinh hoat ciia céng nhén, nwéc sin xudt va

lwu lwong tim sau ca ciia cong nhan trong XNCN.

- Tiéu chudn dung nude cho KCN co khi va VLXD Qsxen = 20 m3/ha/ngay (theo bang

2 TCVN 13606:2023).

% Dbi vi KCN I: (2ca)
Qkenit = 20 (m*/ha/ngay) x 49 (ha) = 972,19 (m*/ngd) = 972,19/16 = 60,76 (m3/h)
% Dbi voi KCNII: (2 ca)
Qkeno= 20 (m’/ha/ngay) x 46 (ha) = 910,77 (m3/ngd) = 910,77 /16 = 56,92 (m3/h)
= Qken =972,19 +910,77 = 1882,96 (m’/ngd).

2.1.3. Nhu cau cdp nwéc phuc vu cong cong :
- Nudc cung cp cho cac nhu cau cong cong bao gdm nude cap cho cac truong hoc,

bénh vién, khach san, CTCC khac va tudi cay, rira duong,..

Qpvee = 10% . Qshngay.o= 10% . 44790,24 = 4479,02 (m>*/ngd)
- Qpvee= 8%+10% Qshngay.» : Luong nudc phuc vu cong cong, tinh bang % cta nhu
cau dung nude sinh hoat, 1ay 10% ( Bang 2 —[3]) (m*/ngay).
2.1.3.1. Cap nudc cho truong hoc:
Qcrec chinh= qcree.N/1000 (m*/ngd)
Trong do:
- qetec: tiéu chuan dung nude cho CTCC trong ngdy dung nudc 16n nhat trong nim
(I/ngd.dvt) (Bang 1-[2]).
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Bang 2.1 Luu lugng nude cap cho truong hoc

o Tiéu chuén cap p .
Loai truong ) SO hoc sinh Qru
nudc qry (15-20)

THPT1 1900 38
THPT2 0 2400 48
THPT3 2100 42
TH khac 5500 110
Tong 11900 238

Qi = N.qTH1 _ 1900.20
THL = ™ 000 1000

N-qTHZ 2400.20 3
= = =48 (m’/ng.qd).
QTHZ 1000 1000 ( g )

=38 (m’/ng.d).

N-qTH3 2100.20 3
= = =42 (m’/ng.d).
QTH3 1000 1000 ( g )

N.qTHKhac _ 5500.20 110 3
o= = = m-°/ng.d).
QTHkhac 1000 1000 ( g )

Qmu =38 + 48 + 42+ 110 = 238 (m*/ngd)
2.1.3.2. Cép nudc cho bénh vién:

Qgv = NB\;&% (m®/ngd)

Trong do6:
+ Npv: SO givong bénh ciia mdi BV
+ gev: Tiéu chuan cap nudc cho mot giwdng bénh q= 50-300 1/givdng.ngay ( bang

12])

Bang 2.2. Luu luong nude cap cho bénh vién

S6 giudng Tiéu chuan
R £ Qsv
Bénh vién bénh cap nudc
giuong l/givong.ngd m?/ngd
BVI 300 75,00
BV2 400 250 100,00
BV3 490 122,50
Téng 1190 297,50

2.1.3.3. Cip nuéc cho khach san:
N

q
Qs = %(m%lgd)
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Trong d6: + Nks: S6 lugng khach ctia mdi KS (ngudi).
+ qks: Tiéu chuan dung nuéc cua khach san qxs = 250(I/giudong.ngd)
(Khach san hang 1). ( bang 1-[2]).
Bang 2.3. Luu luong nudc cap cho khach san

. . Tiéu chuan
SO nguoi . ] Qks
Khéch san cap nuocC
ngudi I/nguoingd m>/ngd
KS 900 250 225

Qcrec chinh= Qi + Qby + Qks = 238 + 297,50 + 225 = 760,50 (m3/ngd)
2.1.4 Lwu lwong nwdc cho cong trinh cong cong khdc.
Q tng ctcc = Qcrec chinh + Qetee khic
Qtdng ctee= 70% . Qpvee~ 70% . 4479,02 = 3135,32 (m?/ngd)
=> Qctee khac = 3135,32 - 760,50 = 2374,82 (m?/ngd)
2.1.5. Luu luwogng nwdc cho twoi dwong, twoi cdy
Qud. tc = 30% . Qpvee - 30% . 4479 = 1343,71 (m*/ngd)
Trong d6 : Qw = 60% . Qu, 1« ~60% . 1343,71 = 806,22 (m*/ngd)
Qu=40% . Qu, 1« 30% . 1343,71 = 537,48 (m*/ngd)
2.1.6. Céng sudit mang lwdi cip nwéc
Qhtuich= Qshngay b + Qenop + Qren + Q tetd + QeteT chinh + Qcrec khac(m?/ngd)
=44790,24 + ( 8%.44790,24) + 1882,96 + 1343,71 + 760,50 + 2374,82
= 54735,44 (m?/ngd)
Trong do:
- Qrenpy = 5+8% Qshngay.v (M3/ngdy): Luong nude cho tiéu cong nghiép dich vu trong
d6 thi, tinh bang % cua nhu ciu dung nude sinh hoat, 1dy 8% ( Bang 2[3]).
2.1.7. Céng suit mang ludi cdp nwéc trung binh ngay trong nim:
QMLngay.tb = Qhitu ich + Qehét thoat + Qdu phong (M>/ngd)
= 54735,44 + 5473,54 + 4479,02 = 64688,01 (m*/ngd)
Qthit thoat: Lurong nude that thoat, tinh theo % Qhi ich ( Bang 2[3]).
Vi Thanh Phé DN thudc d6 thi loai 1 nén: < 12%, 1y 10%
»  Quhét thoat = 10%. Qniuich = 10% x 54735,44 = 547354 (m*/ngd)
- Quy phong : Luong nudce du phong cho phat trién cong nghiép, dan cu va cac luong
nude khac, tinh bang % tong Iuu lwong nude cho sinh hoat
o  Quauphong =5+10% Qsh ngay.o; 14y 10% (theo 5.1.6 [3]).
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> Quuphong = 10%. Qshngay.o = 10% x 44790= 4479,02 (m>/ngd)
2.1.8. Cong sudt tram xi¢ ly trung binh ngdy trong nim
QrxingiyTs = (Qhitu ich + Quhét thoat + Qdy phong ) T Qnha may nuse (M>/ngd)
= QMLngayTb T 4%0.(Qnitu ich  Qthét thoat)
= 64688,01 + 4% x (54735,44 + 5473,54)
= 67096,36 (m*/ngd)
- Quha méy nuse : NUGC cho yéu cdu riéng clia nha may xir Iy nude, tinh theo % (Qhau ich
+ Qunét thoat) 2 -4% ( theo bang 2 [3]).
2.1.9. Céng suit MLCN cho ngay diing nwéc nhiéu nhit trong nim
QMLngaymax = QMLngayTb X Kngay max = 64688,01 x 1,2 = 77625,62 (m*/ngd)
Trong do:
- QML ngayv : COng suat MLCN trung binh ngay trong nim (m?/ngd)
- Kngay max: HSKDH ngay 16n nhat, K ngy max = 1,2+1,4, 1ay 1,2
2.1.10. Céng suit TXL cho ngay diing nwéc nhiéu nhit trong nim
QrXLngaymax = QTXLngayTb X Kngay max = 67096,37 x 1,2 = 80515,65 (m’/ngd)
Trong do:
- QTXL ngay. 1o : COng suat TXL trung binh ngay trong nim (m*/ngd)
2.1.11. Xdc dinh hé sé ding nwéc khong diéu hoa gio
Trong mot ngdy, nhu cau dung nude sinh hoat ctia ngudi ¢ ting thoi diém 1a khac
nhau, do d6 khi tinh toan ta phai ké dén hé sé dung nudc khong diéu hoa gio.
K gitr max = Olmax . Pmax = 1,3 . 1,05 = 1,37 lay 1,35
Trong do6:
- omax: Hé s6 ké dén murc d6 tién nghi ctia cong trinh, ché do 1am viéc cua cac CSSX
va cac diéu kién dia phuong khac nhau, tmex = 1,2 + 1,5. Chon omax = 1,3 (Piéu 5.2.4
[3D.
- Bmax: hé s0 ké dén s6 dan trong d6 thi .V&i Noosgs = 298602 ngudi, tra bang ta dugce
max = 1,05
Xem Phu Iyc 1 (chi tiét bang 2.1): Thong ké luu lugng ding nudc theo ting gio trong
ngay
Xem Phu lyc 1 (chi tiét bang 2.2): Thong ké luu lrong dung nudc theo ting gio trong
ngay cua tung CTCC
Két luan: Gid dung nudce 16n nhat 9-10 gior voi luu lwong 4371,28 m*/h

Qv = 437316'28 = 121425 I/s

> Tu bang théng ké luu lugng nuée theo gid, vé duge biéu d6 tiéu thu nude vao cac

gi0 trong ngay.
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BIEU PO TIEU THU NUOC CAC GIO TRONG NGAY
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Hinh 2.1. Biéu dd luong nudc tiéu dung cho toan bo KDC theo timg gid trong ngay
dung nudc 16n nhat.
2.2. Xac dinh s6 dam chay dong thoi va lwu hrong nwée dé dip tit dam chay cho
toan bd pham vi thiét ké:
Theo QCVN 06:2021/ BXD, ta chon luu lugng nude chita chay cho cac cong trinh
nhu sau:

Téng s6 dan cua ca thanh phd 14 298602 ngudi.

Theo 5.1.3.2 [1], s6 dam chéy c6 thé xay ra dong thoi trén toan bo khu do thi 1a n=
2 dam chay.

Dbi voi khu cong nghiép:

Khéi tich nha 16n nhat cua cac xi nghiép 1a 12000 m?, hang nguy hiém B va c6 bac
chju lira II. Tra bang 9 ta c¢6 luu luong dung dé dép tit dam chay 1a 15 (Us).

Déi voi khu déan cu:

Nha & trong khu dan cu cta thanh phé 1a nha xay hdn hop, cac loai tang & khu d6
thila 3-4 t?mg va véi s6 dan cua khu do thi 1a 298602 nguoi, khong phu thudce bac chiu
lira & khu vuce nén luu luong dé dap tit mot dam chay 1a 55 (I/s) tra bang 7.

Khi két hgp dudng dng chira chay ciia khu dan cur va co s6 cong nghiép nam ngoai
khu dén cu thi s6 dam chay tinh toan dong thoi tinh nhu sau:

Khi s6 dan trong khu dan cu 16n hon 25000 ngudi, 1y 2 dam chay, trong d6 luu
luong nude ctia mot dam chay duoc xac dinh bang tong cta luu lwong yéu cau 16n hon
(tinh cho khu vuc co s& cong nghiép hoic khu déan cu) va 50% luu lugng yéu cau nho
hon (tinh cho co s¢ cong nghi¢p hoac khu dan cu)
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Nhu vy trong toan bo thanh phd c6 thé xay ra dong thoi 2 dam chay, luu luong dé
dap tit cac dam chay la:
1 dam chay = 0,5.15 + 55 =62,5(1/s) = Q chita chay = N. 41 gam chay = 62,5.2= 125 (I/s).
Luu lugng bom khi ¢6 chay: Qv*°= Qb + Qchira chay= 1214 + 125 = 1339 (I/s)
2.3. X4c dinh dung tich ciia bé chira
= Dung tich diéu hoa:
Won = 8,14% X QMingaymax = 8,14% x 77625,62
= 631519 (m’/ngd)
Trong d6: 8,14%: Luu lugng nude con lai & trong bé 16n nhat (%Qngd)
= Dung tich ctia bé chua:
Wac= Wce+ Wen + Wrx (m?)
=10,8 x 62,5 x 2+ 631519 + 4% X(Qhitu ich + Qthét thoat)
=10,8 x 62,5x 2+ 631519 + 4% x (54735,44 + 5473,54)
= 635277 (m°).
Trong do:
- Wpn: dung tich diéu hoa (m*/ngay)
- Wrxe: luu lwong nude can cung cap cho ban than tram xtr 1y (m?/ngay)
- Wee: Dung tich nuée dé dap tat dam chay (m?/ngay). Wee = 10,8.qce.n (m?)
Xem Phu lyc 1 (chi tiét bang 2.3): Xac dinh dung tich diéu hoa cua bé chira
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CHUONG 3: TINH TOAN THIET KE MANG LUOI CAP NUGOC CHO
KHU PO THI NAM 2045

3.1. Vach tuyén mang lwéi cip nwéc

- Bam bao cung cip du luu luong nudce yéu ciu, toi nhitng noi diung nudc dudi ap
lwc yéu cau va chit lvong nude tot.

- Cung cip nudc lién tuc va chic chin ti moi ddi twong dung nuée & pham
vi thiét ké.

- Chi phi xay dung va quan 1y hop 1y va kinh té.

- Khu vuc thiét ké yéu ciu cip nude thudng xuyén, lién tuc va dam bao an toan,
tranh xay ra su c6.

- Dya vio cac nguyén tic va yéu cau khi vach tuyén, ban dd quy hoach va cac diéu
kién dia hinh ta tién hanh vach tuyén. Dé dam bao cung cip nudc thudng xuyén va lién
tuc dén tat ca cac diém dung nudc ta sir dung mang ludi vong véi tong s6 vong 1a 19
vong, 53 nut.

Ban v& vach tuyén chi tiét thé hién & ban v& s6 1.

3.2. Xac dinh cac truong hgp tinh toan

Mang luéi cap nudc phai tinh toan cho 2 truong hop:

- Tinh todn mang ludi cho gid dung nude 16n nhat.

- Tinh todn mang ludi cho gio dung nude 16n nhat cé chay.

3.3. Tinh toén thiy lwc va ap lwe cia MLCN bang phin mém Epanet
3.3.1. Co sé Iy thuyét

a. Gi6i thidu vé phan mém

- Muyc dich ctia phan mém: thiét ké va quan 1y hé théng cip nude.

- Phin mém Epanet 13 phan mém mo phong thuy luc va chit lugng nude c6 xét dén
cac yéu to thoi gian, biéu dién chu trinh nudc va chat luong nude bén trong mang duong
éng co ap.

- M6 phong hau hét cac thanh phan co ban clia mang luéi cap nuéce: Poan ong, nut,
bom, van, bé chira hodc ngudn nudc. Epanet tinh toan luu luong trong mdi dng, ap luc
tai mdi nut, chiéu cao cot nudc bén trong bé chira va ndng do hoa chét ciia mang trong
sudt mot chu trinh ctia nhiéu khoang thoi gian.

b. Trinh tu tinh toan thay luc bang phan mém Epanet

- Budc 1: Biéu dién so d6 mang ludi cap nude trong Epanet
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+ Str dung phan mém EPACAD dé chuyén file vach tuyén trong ban vé 1 vao phan
mém EPANET ta di biéu dién duogc cac ddi twong: dudng éng va nut.
+ Dung cac cong cu v& dé thém cac chi tiét con thiéu: bom, bé chua.
- Budc 2: Nhap s6 liéu chi tiét vé cac thong sb ctia doan éng (D, L), nat (luu luong,

cot mat dat), may bom (luu lugng, ap luc) va bé chira (cot miat dat)
- Buéc 3: Nhin vao ¥ (Run) dé chay chwong trinh

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

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

c. Cach kiém tra va diéu chinh két qua

- Theo chiéu dong chay: Puong kinh dng trudc phai 16n hon hoic bang duong
kinh doan dng phia sau.

- Ton that ap luc theo chiéu dai tuyén 6ng: Kiém tra trong c6t m/km ciia Headloss
va nhan voi chiéu dai doan 6ng dé kiém tra tén that, néu ton that 16n hon 10 thi phai
diéu chinh. Khi d6 ciing phai diéu chinh lai duong kinh cia cac tuyén 6ng dé gia tri nay
phai nho hon 10.

- Van téc nudc chay trong 6ng: Hién thi & muc Velocity. Vi truong hop gio ding
nudc 16n nhat, kiém tra dam bao van toc kinh té. Vi gio dung nudc 16n nhat co chay,
kiém tra vén toc trén can dudi ciia véan toc kinh té va khoéng vuot 2,5 m/s.

- Ap luc tu do: hién thi & muc Pressure. V&i truong hop gio dung nuée 16n nhat,
ap lyc nam tir 10 - 40m. Vi gid dung nudce 16n nhat c¢6 chdy, ap luc nam tir 10 - 60m

3.3.2. Tinh todan thuy lwc MLCN
a. Xac dinh chiéu dai tinh toan cua cac doan ong
Ta c6 cong thuc: L« =L« . m (m)
Trong d6: + Li: chiéu dai thuc té ctia doan éng.
+m: hé s ké dén mtc d6 phuc vu ctia doan 6ng ddi voi tung khu vuec.
- Béi v6i doan dng cip nude mot phiam = 0,5
- Bdi v6i doan dng cap nudce hai phiam = 1
- Bdi v6i doan dng van chuyén m = 0
Xem Phu lyc 2 (chi tiét bang 3.1): Chiéu dai tinh toan cta doan 6ng.

b. Luu lugng tap trung

C6 tong cong 9 nut tap trung phan bd trén MLCN bao gém: 3 trudng THPT, 1 KS,
3BV va2KCN.
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Bang 3.1: Luu lugng tap trung

Nt CTCC quer (I/5)
17 XN 16,88
53 XN> 15,81
46 BV, 2,08
49 BV, 2,78

BV; 3,4

THI 0,80

25 TH> 1,01
41 TH; 0,38
23 KS 6,25
TONG 49,89

c. Xac dinh luu luong don vi doc duong

. 1214-46,49
_Q 2Quy _ — =(,045 (l/Sl’l’l)
Sy 26053

Jdv

Trong do :
-Qv: Iru lugng tram bom cép II phat vao mang ludi trong gio dung nude 16n nhét (I/s) Qs
= 1214 (I/s)
-2Qu: tong luu lwong tai cac diém 14y nude tap trung (1/s). ZQur = 49,89 (I/s)
Xy tong chiéu dai tinh toan cuia cac doan dng . Tl = 26053 (m)
d. Xéc dinh luu lvgng doc duong
qdd = qav.lee ( 1/5)
Xem Phu luc 2 (chi tiét bang 3.2): Xac dinh qaa (I/s)
Kiém tra: Yqaa= qb - Zqur= 1214 - 49,89 = 1164,36 1/s
e. Xac dinh luu lugng nat
qn = 20,5.qda + qeer (1/5)
Xem Phu lyc 2 (chi tiét bang 3.3): Xac dinh luu luong nit
Kiém tra: ¥ qn=qv = 1214 U/s
f. Tinh toan luu lugng tram bom
Tong Qb trong giy ding nudc 16n nhat Qy, = 1214 1/s voi:
- QtBi(1) = 60%. Qb= 60%.1214 =729 I/s
- QrBiR)= 40% Qb= 40%.1214 = 486 I/s.
» TBII(1)=729 l/s (chon 3 bom) = n. a.Qig = 3. 0,88. Qig=> Qi = 276l/s
Trong d6: a = 0,88 (3 bom lam vi¢c song song)
n: 3 bom
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Vi tram bom nay Q 16n nén sir dung 3 bom gitip giam tai cho mdi bom va lam
giam nguy co hu hong do lam viéc qua tai. Khi c6 3 bom hoat dong, néu mot bom gap
su ¢b hodc can bao tri, hé théng van c¢6 thé hoat dong binh thuong véi 2 bom con lai.
Piéu nay dam bao rang hé thdng cip nude khong bi gian doan giam bt ap luc 1én mdi
bom va ludn c6 su du phong, giam thiéu rii ro ngimg cip nude.

TBII (2) = 486 1/s ( chon 2 bom) = n. 0.Qiz = 2. 0,9. Qis=> Q18 =270
Trong do6: a = 0,9 (2 bom lam viéc song song)
n: 2 bom
g. Tinh toan thuy luc trong gid ding nudc 16n nhit

Sau khi chuén bi céac s6 liéu vé: luu lugng nut (1/s), luu luong cua tung tram bom
(I/s), chiéu dai tinh toan, cot mat dat nat, dudong kinh doan 6ng, tién hanh tinh toan thuy
lyc bang phan mém Epanet. Kiém tra va dugc két qua tinh toan thily luc vao gio 16n
nhat, ap luc can thiét va ap luc tu do. Piém bat loi nhat duoc xac dinh dugc xéac dinh 1a
diém 36 va diém bat loi nhi la diém s6 53.

Xem Phu lyc 2 (chi tiét bang 3.4): Thity luc mang ludi cip nudc trong gio ding nudc
16n nhat.
Xem Phuy luc 2 (chi tiét bang 3.5): Ap luc can thiét tai cac diém trong mang ludi cap
nudc trong gid dung nude 16n nhat.
h. Tinh toan thiy luc trong gio' dung nudc 16n nhat cé chay

Chon 2 dam chdy dong thoi: tai vi tri nat sé 36 (khu dan cu) 1a nat bat loi
nhét, nat 53 (KCN) 1a nut bat loi nhi.

Sau khi xac dinh duoc 2 vi tri dit lvu lugng chdy, tién hanh thay d6i luu lwgng nut
tai 2 nat. Moi nut luu luong nut ting thém 62,5 1/s, cac nat con lai gitt nguyén. Puong
kinh tat ca cac doan dng ciling déu duoc gilt nguyén. Sau khi thay d6i xong luu lugng
clia 2 nut xay ra chdy va duong dic tinh ctia bom thi tién hanh chay Epanet, kiém tra va
duoc két qua tinh toan thuy lyc vao gio 16n nhét c6 chay, ap luc can thiét va ap luc tu
do.

Xem Phy lyc 2 (chi tiét bang 3.6): Thily luc MLCN trong gio' dung nuéc 16n nhét co
chay.

Xem Phu luc 2 (chi tiét bang 3.7):Ap luc can thiét tai cac diém trong MLCN trong
gio ding nudce 16n nhét co chay.
3.4. Tinh toan hé théng vin chuyén nwée tir tram bom dén diu mang lwéi
3.4.1. Tinh todn cho truwong hop gio diing nwéc lén nhit

Luu lugng can van chuyén khi ¢6 su ¢b xay ra trén mdt doan nao d6 cuia mat tuyén
la:

Qn=100% Qcnt 70% Qsh
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Trong do:
- Qcn: Tong luu lugng nude cap cho cac xi nghiép cong nghiép.
- Qun: Tong lugng nude cap cho nhu cau sinh hoat trong gior ding nude 16n
nhat
Ta co:
Qs =1214 (I/s)
Qcn = 32,69 (I/s)
» Qn=100% Qc~ +70% Qsn = 100% % 32,69 + 70% x 1214 = 882,49 (I/s)
Vi gia thiét: m =2, n = 4; ta co:
a=1+3/n=1+3/4=1,75

Qu=J@/ @) Qo= f1—175 1214=917,7 I/s > 882,49 I/s => Pat yéu cau.

3.4.2. Tinh todn cho truwong hop gio' diing nwéc lén nhit cé chdy
Luu luong nude cap cho nhu cau sinh hoat trong gio ding nuéc 16n nht c6 chay:
Q= 1214 +125=1339 (I/s)
Luu lugng can van chuyén khi ¢6 su ¢ xdy ra trén mgt doan nao d6 cuia mat myén
la:
Qn®=100% Qcn+ 70%Qsn* = 100% x 32,69 + 70% x 1339 =970 (l/s)

Do do: th\/g,QSh% /1% .1339=1012,18 I/s > 970 /s > Dat yéu ciu.

3.5. Tinh toan cdt ap (ap lwe) cong tic ciia may bom cép II:
3.5.1. Ap lwe cin thiét ciia mdy bom cdp II trong gio ding nwéc I6n nhit
-Tu TB II-1:
HBmax = (Z1 - Zg) + Hi + Yhs.1) (m)
Trong do:
- Zg: Ct truc may bom, Zg = 15m.
- Z5:Co6t mat dit diémsb 1, Z1= 15m
= Yhe1) =Yhis-1) + Yhes-1): Tong ton that ap luc trong tuyén éng tir tram
bom dén diém bét lgi nhét.
- Hi= 23,84m
Trong gid dung nude 16n nhat, tram bom cap II s& cung cap mét luu luong
Q=729 (I/s), chia ra hai dudng éng van chuyén c6 dudng kinh d=600mm, mdi dudng
6ng c6 luu lugng 1a 729/2 = 365 (I/s), vat liéu 1am 6ng 1a gang.
o Theo bang tra III vat liéu dng bang gang [6] ta co:

>h =1,38 m
1(B-1)
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HBmax = (15 -15) + 23,84 +1,384 = 25,22 m.
- Tu TB 11-42:
HBax = (Z42 - ZB) + Hi + Y hB-42) (M)
Trong do:
- Zg: Cdt truc may bom, Zg = 11,3 m.
- Z4: Cot mat dat diem s6 1, Zo=11,3 m
- Yhe4) =Y his42) + Yhenp-42): Tong ton that ap luc trong tuyén dng tir tram
bom dén diém bét lgi nhat.
- Ha=2449m
Trong gid dung nude 16n nhat, tram bom cap 11 s& cung cip mot luu luong Q = 486
(I/s), chia ra hai duong 6ng van chuyén c6 duong kinh d=600mm, mdi duong 6ng co
luu lugng 14 486/2 = 243 (I/s), vat lidu lam ong 13 gang.

Yh  =064m
1(B-1)

HBpmax = (11,3 —11,3) + 24,49 + 0,644 = 25,13 m.
3.5.2. Ap lwc can thiét ciia mdy bom cép II khi cé chdy xdy ra trong gio diung nwéc
I6n nhit :
-Tu TB II-1:
Ap luc cong tac ctia may bom chita chay duoc xéac dinh:
HCCs = (Z1 - Zg) +Yhg1C + HEC, (m)
Trong do:
+ Zp : Cot truc may bom chita chdy, Zg= 15 m
+Z; : Cot mat dat tai diém s6 2, Z>=15m
+3 -1 =Y hie-n + SheenC: Tong ton that ap luc trong tuyén 6ng tir tram
bom dén diém bat loi khi c6 chay xay ra.
+HCC, = 40,97 m : + HEC;: Ap luc can thiét dé dap tit cac dam chay.
Khi ¢6 chita chdy luu lugng tram bom cép II phat ra 803 (1/s ), chia cho 2 duong éng
d= 600m mdi duong dng c6 luu luong 1a 803 /2 = 402 (I/s)
Y hig_y)= 1,68 m
Dbi voi hé thdng cap nudce chita chay ap luc cao thi mang ludi phai du ap luc dé dua
nude dén diém chira chay, vi vay phai s dung bom:
Hmax = (15 -15) +29,49 + 1,68 = 31,17 m.
Tu TB 11-42:
Ap lyc cong tac ctia may bom chita chay duoc xéac dinh:
H g = (Z42 - ZB) +Yhp42"“ + H 42 (m)
Trong do:
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+ Zg: Cbt truc may bom chira chay, Zg= 11,3 m
+ Zy : COt mat dat tai diém s6 42, Zs>= 11,3 m
+3 he-42C =Y hie42°C + Yhev®42C:  Tdng ton that ap luc trong tuyén éng tir
tram bom dén diém bt loi khi c¢6 chdy xay ra.
+HCC4, =39,90 m : + H4»: Ap luc can thiét dé dap tat cac dam chay.
Khi ¢6 chita chdy luu lugng tram bom cép I phét ra 536 (1/s ), chia cho 2 duong éng
d=600m mdi duong dng c6 luu luong 13 536 /2 = 268 (I/s)
Y hi{g_42=0,77 m
Pbi voi hé thong cap nudc chita chay ap luc cao thi mang ludi phai di ap luc dé dua
nudc dén diém chita chay, vi vay phai st dung bom:
H % max = (11,3 — 11,3) + 29,77 + 0,77 = 30,54 m.
3.5.3. Chon bom
-TBII-1:
Ta ¢6 ap luc can thiét ciia tram bom cap II -1 13 40,97 m va luu luong Q = 803 /s,
Vay éap lyc ciia may bom 1a: Hg = 40,97 m va Qg =803.3,6 = 2890,8 m?/h (chon 3
bom lam viéc, 2 bom hoat dong, 1 bom dy phong).
Dua vao biéu do hé loai ciia bom Eta R chon dugc bom Eta R 400-30, s6 vong

quay n = 1450 v/ph.

MAY BOM Eta R

% Thong sb k¥ thuat
- Puong kinh banh xe cong tac D = 450 mm
- Hiéu suét: ©=89%
- Cong suit trén truc: 110kW
- Nhiét d6 chét 16ng(°C): 0 °C -80 °C
- TB 11-42:
Ta ¢6 4p luc can thiét cia tram bom cip II -1 13 39,90 m va luu luong Q = 536 Us.
Vay ap luc ciia may bom 1a: Hg = 39,90 m va Qg=536.3,6 = 1929,6 m*/h (chon 2

bom lam vi¢c)
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Dua vao biéu do hé loai ciia bom Eta R chon dugc bom Eta R 350-40, s6 vong
quay n = 1450 v/ph.

MAY BOM Eta R

% Thong sb k¥ thuat
- Puong kinh banh xe cong tac D = 420 mm
- Hiéu suat: n=385%
- Cong suat trén tryc: 250 kW
- Nhiét d6 chét 16ng(°C): 0 °C -80 °C
3.6. Khai toan chi phi xay dwng cho mang lwéi cap nwéc
3.6.1. Chi phi xdy dung mang ludi dwong ong
Bang 3.2 Chi phi xay dung mang ludi dudng 6ng

CHI PHI XAY DUNG DPUONG ONG MANG LUOI
» Puongkinh |  Chidudai | Dongid | o
STT Loai Ong tién (ty
(mm) (m) (VND/m)
VND)
1 Gang cau 100 3667 600000 2.20
2 Gang cau 150 1320 754000 1.00
3 Gang cau 200 3517 981000 3.45
4 Gang cau 250 6176 1500000 9.26
5 Gang cau 300 3290 1915000 6.30
6 Gang cau 350 7919 2261000 17.90
7 Gang cau 400 2563 3066000 7.86
8 Gang cau 450 1612 3623000 5.84
9 Gang cau 500 1628 4209000 6.85
10 Gang cau 550 1923 4555000 8.76
11 Gang cau 600 1415 6170000 8.73
Tong 35030 78.16

Téng chi phi duong dng Gwr = 78,16 ty dong.
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Xem phu lyc 2 (chi tiét bang 3.8): Chi phi xdy dung mang luéi duong 6ng

Nguon tham khao gia: Cong ty C6 phan Thuong mai Xay dung Cap thoat nude.
3.6.2. Chi phi nhdn cong phu tung

Chi phi vé nhan cong (Gne) bang 30% chi phi dudng dng = 30% . 78,16 = 23,45 (ty
dong).

Chi phi vé phu ting (Ger) bang 40% chi phi duong éng = 40% . 78,16 = 31,26 (ty
dong).

To6ng kinh phi xay dung mang luéi :

YGmL= GmL+ Gne+ Gpr = 78,16 + 23,45 + 31,26 = 132,86 (ty dong).
Chi phi xay dung 1m? nuéc tinh cho 15 ndm sau hoan von:

YGmL 132,86 .10°
Qprxp -365.n  80515.365. 15

Trong d6: XGmr = 132,86 (ty dong)
Qrxr = 80515 m*/ngd: Cong suat TXL

n = 15 nam: s6 nam udc tinh hoan von

=301,39 (d6ng/m?)

gXDML =
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CHUONG 4: TINH TOAN THIET KE MANG LUOGI THOAT NUOC
CHO KHU PO THI NAM 2045

4.1. Phén tich va lwa chon loai hé thdng thoat nwéc

Hé théng thoat nudc lam nhiém vu van chuyén mot cach nhanh chong tat ca cac
loai nudc thai ra khoi khu vuce dan cu va khu vue san xuét, déng thot phai tién hanh xur
1y va khir tring dé dam bao diéu kién xa thai.

Co sé va phuong huéng lya chon hé théng thoat nude: tuy thude vao muc dich
yéu cau tan dung ngudn nudc thai, phuong thire van chuyén cac loai nudc thai, ngudi
ta phan loai céac loai h¢ théng thoat nudc: hé théng thoat nudc chung, hé théng thoat
nude riéng, hé théng thoat nudc riéng mot nira va hé thong thoat nuéc hdn hop.

4.1.1. Hé théng thodt nwéc chung

-Lahé théng ma tit ca céc loai nude thai (sinh hoat, san Xudt, nuéc mua. . .) duoc xa
chung vao mot mang luéi va dan dén cong trinh 1am sach.

- Uu diém:

+ Pam bao tot nhat vé phuong dién v¢ sinh vi toan bd nudc ban déu duoc qua
cong trinh 1am sach trudce khi xa ra séng, ho.

+ Giam chiéu dai mang ludi 30% - 40% so vé&i hé thdng thoat nudc riéng hoan
toan, giam chi phi quan ly mang 161 15% - 20%.

- Nhuoc diém:

+ Vén dau tu xay dung ban dau cao.

+ Ché d6 lam viéc cua hé théng khong 6n dinh, mia mua nudc chay day éng co
thé gay ngap lut, mua kho do day va tbc do dong chay nho gy ling dong cin 1am giam
kha nang chuyén tai.

+ Do nuéc chay téi tram bom, tram xir 1y khong diéu hoa vé luu luong va chat
luong do d6 cong tac diéu phdi tram bom va tram xir Iy phirc tap.

- Pham vi tng dung:

+ Ddi v6i cac khu db thi xay dung céc nha cao tang.

+ Piéu kién dia hinh thuan loi cho thoat nuéc, ngudn tiép nhan c6 luu luong 16n.

+ Cuong do mua phai nho.

+ Ap dung giai doan dau cua hé thong thoat nurdc riéng, trong nha phai c6 sir dung
bé tu hoai.

4.1.2. Hé théng thodt nwdc riéng
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- La hé théng trong do cac loai nudc thai c6 dac tinh khac nhau dugc van chuyén
theo cac mang ludi thoat nude doc 1ap. Vi hé thong thoat nude nay, phai xdy dung it
nhat 2 mang ludi: mot mang dé van chuyén nuée thai sinh hoat va nudc san xuat ban,
goi la mang ludi thoat nude ban; mot mang dé van chuyén nude mua va nude san xuat
qui udce sach, goi la mang ludi thodt nudc mua, co thé xa théng vao nguén tiép nhan.

- Trudng hop mdi loai nudc thai duge van chuyén trong hé thdng thoat nudc riéng
goi 14 hé thong thoat nude riéng hoan toan.

- Khi chi c6 hé théng cdng ngdm dé van chuyén nudc thai sinh hoat va nudc thai san
xudt ban, con nudc thai san xudt quy udc sach va nudc mua cho van chuyén theo
muong, ranh 1§ thién (muong, ranh ty nhién san co) dd truc tiép vVao nguén tiép nhan
goi 1 hé thong riéng khong hoan toan.

- Uu diém:

+ Do c6 nhiéu hé théng nén cong tac quan 1y thuan loi don gian.
+ Ché d¢ thuy luc cua hé thong 6n dinh.
+ Giam duoc von dau tur xay dung ban dau va c6 thé xay dung chia lam nhiéu dot.

- Nhuoc diém:

+ Xét vé 1y thuyét vé sinh kém hon so v&i cac mang luéi khac (vi nuée mua khong
xu 1y).

+ Ton tai song song mot lic nhiéu hé thong thoat nudc trong do thi.

- Pham vi ing dung:

+ Phu hop véi cac do thi 16n va cac khu cong nghiép xi nghiép.

+ Cuong d0 mua 16n.

+ Piéu kién dia hinh khong thuan loi doi hoi xay dyng nhiéu tram bom nudc thai
cong nghiép.

+ C6 kha ning xa toan bd lugng nudc mua vao ngudn tiép nhan.
4.1.3. Hé théng thodt nwdc riéng mét niva

- La hé théng ma & nhiing diém giao nhau giita hai mang ludi doc 1ap, ngudi ta xay
dung giéng tran dé tach nudc mua. Giai doan dau cia nhitng tran mua, chét lugng nudc
mua ban, s& duoc thu gom dua vé TXL, giai doan sau nudc tuong ddi sach nudec mua
s& tran qua giéng tach theo cbng x4 ra ngudn tiép nhan.

- Uu diém: Vé sinh tSt hon hé thong thoat nudc riéng vi trong thoi gian mua ban dau
cac chat ban khong xa truc tiép vao ngudn.

- Nhuoc diém:

+ Vén dau tu xay dung ban dau cao vi phai xay dung song song hai hé thong dong
thoi.
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+ Nhiéu chd giao nhau cta hai mang ludi phai xay dung giéng cit nuéc mua
thuong khong dat hiéu qua mong mudn vé sinh.
- Pham vi tng dung:
+ Phu hop véi d6 thi c6 dan sb trén 50.000 nguoi.
+ Ngudn tiép nhan nude thai co cong sudt nho.
+ Yéu cau ting cudng bao vé ngudn nude khoi bi nhiém ban.
4.1.4. Hé théng thodt nwée hén hop
La sy két hop céc loai hé thong ké trén, thuong gip & mot s6 thanh phd cai tao.
4.2. Quy hoach hé thong thoat nuwéc
4.2.1. Co so lya chon
Lua chon hé théng thoat nude cho khu vuc dua trén cac co s thuc té sau:
- Tiéu chuén cép, thai nudc sinh hoat cling nhu cac khu dich vu cong cong.
- Dién tich khu d9 thi, dan s6 khu d6 thi, dién tich dét dai, luu lugng nuée thai, cac
diéu kién vé khi hau, dia hinh, dia chét, song ngoi...
- Nhitng nguon tiép nhan, hé thong thoat nude hién co sin.
- Xu thé phat trién cia xa hoi, tiém ning phat trién vé kinh té - xa hoi.
- Diéu kién vat chat, tinh than.
4.2.2. Quy hoach hé thong thodt nwéc cho dé thi TL — Thanh pho PN
- Vi xu thé xay dung hé théng thoat nudc trong twong lai 1a hé thong thoat nudc
riéng. Vi nhitng wu diém cua hé thong thoat nudc riéng dem lai: dé dang quan 1y mang
luéi, giam duoc von dau tu xay dung va co thé chia dot dé thuc hién xdy dung mang
ludi. Ta quy hoach mang ludi thoat nudc riéng cho khu d6 thi gdm c6 2 hé théng thoat
nuoc riéng biét:
+ H¢ théng thoat nudc ban: Thu gom toan bg nudc thai sinh hoat.
+ Hé¢ thong thoat nudc mua: Thu toan bo nude mua do vao kénh va song.
4.3. Cac s6 liéu co ban
Dén niam 2045, theo quy hoach ta c6 cac s6 liéu co ban sau:
- Dan sd: 298602 nguoi.
- Dién tich dat t nhién: 1148 ha.
- Dién tich dat ¢ : 641 ha.
- Mat d6 dan sb : 466 ngudi/ha.
- Tiéu chuén thai nuée: g = 150 (I/ng.d)
- Mt bang quy hoach db thi.
4.4. Quy hoach MLTN thai cho KPT TL — Thanh phé PN dén nim 2045
4.4.1. Vach tuyén MLTN thdi
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HTTN thuong thiét ké theo nguyén tic tu chay, khi cong dit qua sau thi dung may
bom nudc nang nudce 1én cao sau do lai cho tiép tuc tu chay. Vach tuyén mang ludi nén
tién hanh theo tht tu sau:

- Phan chia luu vuc thoat nudc.

- Xac dinh vi tri tram xr ly va vi tri xa nude vao nguén.

- Vach tuyén cong gop chinh, céng gop luu vuc, cdng dudng phé va tuan theo nguyén
tic sau day:

+ Hét strc loi dung dia hinh dat cong theo chiéu sdu nudc ty chay tir phia dét cao
dén phia dét thip cua luu vuc thoat nude, dam bao luong nudce thai 16n nhét tw chay
theo cbng, tranh dat nhiéu bom ling phi.

+ Pit cong that hop 1y dé tong chiéu dai cua céng 1a nhé nhét, tranh trudng hop
nudc chay vong vo, tranh dat cong sau.

+ Cac cong gop chinh d6 vé tram va cira xa nudc vao ngudn. Tram xu ly dit &
phia thap so véi dia hinh thanh phd, nhung khong bi ngap lut, cubi huéng gié chu dao
vé mua he, cudi nguén tiép nhan, dam bao khoang cach vé sinh, xa khu dan cu va khu
cong nghiép.

+ Giam dén murc toi thiéu cong qua song hd, cau pha, dudng giao thong, dé dap
va cac cong trinh ngam.

- Vach tuyén mang luéi thoat nude cho hop 1y 1a mot viéc lam khé phire tap. Trong
thue té thudng khong dong thoi thoa min cac yéu cau dit ra. Tuy nhién can dam bao
cac nguyén tic chi yéu khi vach so do mang ludi va dam bao su hop 1y nhat c¢6 thé
duoc.

- Nhu vay, voi viéc lua chon HTTN cho d6 thi cung nhitng yéu cau trén, ta tién hanh
vach tuyén thoat nudc thai sinh hoat.

+ Vi dia hinh ctia khu vuc thap dan tir Dong sang Nam (c6t mat dat diém cao nhat
1a 16 m, cot mat dat thap nhét 1a 9 m, huéng gi6é chinh 1a huéng Dong nén sé chon dat
tram xtr Iy & huéng Nam cua khu vye. Céach ly véi khu dan cu boi cac khu dt trong cay
xanh ddm bao khong bi anh hudng mui boi tram xtr 1y sinh ra. Khoang céch tur tram xur
1y dén khu dan cu dam bao theo tiéu chuan (bang 1- diéu 3.16 [4]).

+ Dia hinh cling kha thuan lgi cho thoat nudce theo nguyén tac tu chdy, nén b tri
céng chinh sao cho han ché tdi da bom. Dua vao dia hinh, vi tri dat tram xi 1y ta tién
hanh vach tuyén, gdm 2 tuyén chinh va cac tuyén nhanh. Céc tuyén chinh di theo cac
duong 16n.

So d6 vach tuyén hé théng thoat nude thai sinh hoat duoc thé hién & ban vé sb 4.

4.4.2. Xac dinh luu lwgng nwoc thai

GVHS: NCS.ThS. Mai Thi Thuy Duong SVTH: Truong Thi Truc Ly 27



Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL- Thanh phé PN dén nim 2045.

a. Luu luong nude thai sinh hoat

- Luong nudc thai trung binh ngay trong ndm 2045 la:
Qv :N -4, _ 298602 . 150

ng-2045 1000 1000

=44790,30 (m?/ngd)
Trong do:

+ N: dan s6 tinh toan; N = 298602 (ngudi).

+ qq: 14 tiéu chudn thai nudce: q.= 150 (lit/ngudi.ngd).
- Luu lvgng nudce thai trung binh gio 1a:

b
Qi 44790,30

b _
A 2045~ Ry 1866,26 (m3/h).
- Luu lugng nudce thai trung binh gidy la:
tb
1866,26
qb == =51841 (1/s)

s-2045 3,6 3,6

Tt luu lugng trung binh gidy tra Bang 8 TCVN 7957-2023[4] , dung phuong phap
noi suy ta suy ra dugc hé sb khong diéu hoa chung toan khu d6 thi Kehung = 1,50.
e Luu lugng nude thai gidy 16n nhit :

Qs™* = Qs X Kchung = 518,41 x 1,50 = 777,61 (I/s)

b. Luu lugng nudce thai tap trung

+ Bénh vién:

- S6 giuong bénh : B = 1190

- Tiéu chuan thai : q; = 250 (I/giudng.ngd)

- Hé s6 khong diéu hoa : Ky = 1 (vi c6 hé théng xr 1y riéng)

Hién nay, tit ca bénh vién yéu cau phai xtr Iy nudc thai so bd trude khi dua ra

ngoai moi trudng theo QCVN 28:2010/BTNMT [8]. Hé s6 khong diéu hoa: Ky = 1.

- Luu lugng nudce thai trung binh ngay:

Bxqj
QRbay=Toog (m¥ng.d)

: : Qb
- Luu lugng nudc thai trung binh gio: Q;b :2_4g (m*/h).

- Luu luong thai trong gio 10n nht: Q™ =K. ;b (m’/h).

max

- Luu luong nudce thai trung binh gidy: QtSbZ Q3h—6(1/ s).

Luu luong nudc thai ciia bénh vién thé hién & bang 4.1.
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Bang 4.1 Luu lugng nudce thai bénh vién ctua khu vuc

Luu |Luu |Luu
Luu
o luon | lwon | luon
Tia H¢ s6 | luong
. iéu
s6 . khon |nuse |5 |® 0 |%
) chuan ) . ) nudc | nudc | nudc
giuong N Tthai g diéu | thai N , ,
Bénh | ~ thai . thai | thai | thai
STT | . bénh . hoa K | TB N
vién nuoc . TB gio tb
: nady 10 max | gia
Qtb ng 8 4
th h Qmax.h QS
. l/giwdng m’/ng
giwong h 1 m’h |m3h | Us
.ngd d
1| BVI 300 250 24 1 75 13,13 |3,13 | 0,87
2| BV2 400 250 24 1 100 | 4,17 | 4,17 |1,16
3| BV3 490 250 24 1 122,5 5,10 |5,10 | 1,42
Tong 1190 298 12 12 3
% Trwong hoc:
- 86 hoc sinh : N = 11900 hoc sinh
- Tiéu chuan thai : = 15-20 (I/ ng.ngd). Chon q; =20
- Hé s6 khong diéu hoa : K= 1,8
e Luu lugng thai trung binh ngay:
h __ Nxq;j
Q%gay 1000 (m3/ngd)
e Luu lugng thai trong gio trung binh:
Qfiga
Qi = 2% (m/h)
e Luu lugng thai trong gid 16n nhat:
th}ilo max th}ilo X Kn (m3/ h)
e Luu luong thai trung binh gidy:
th Qgilo max
qs ==, (Is)
Luu lugng nudc thai cia truong hoc thé hién & bang 4.2.
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Bang 4.2 Luu lugng nudc thai truong hoc cua khu vuc

Luu
H¢ Luu |Luu
P Luu lugn
n sO luong | lugng
Tiéu | luong ) ) g
. kho . nudc | nudc )
P .. |chuan | Tt nudc N N nudc
. S6 nguoi N .| ng N thai | thai N
Truong thai hai| , |thaaTB . thai
STT , diéu . TB gio
hoc nudc . | ngay N tb
hoa Qtb gio max n
n ia
Khn 8 Qtbn | Qmaxnh sy
Qs
hoc 1/hs.n
e 1 m¥ngd | m¥h |m¥h | Vs
sinh d
1 | THPT1 1900 20 |12 | 1,8 38 | 3,17 |57 1,58
2 | THPT2 2400 20 |12 | 1,8 48 14,00 |72 2,00
3 | THPT3 2100 20 |12 | 1,8 42 13,50 |63 1,75
Tong 6400 128,00 | 10,67 | 19,20 | 5,33

+ Cac TH nho duoc xem 1a luu luwong doc dudng.
% Khach san:

- S6 nguoi : N =900 nguoi

- Tiéu chuan thai : qi =250 ( I/ng.ngd )

- Hé s6 khong diéu hoa : Kn=2.5

e Luu lugng nudc thai trung binh ngay:
NXxqj
Qhay = Topg (M¥ng.d)
e Luu lugng thai trong gio trung binh:

ks _ Qlﬁ%ay 3
Qgio T oh (I'Il / h)
e Luu luong thai trong gior 16n nhat:
ng?o max ngiso X Kn (1’1’13/ h)

e Luu lugng thdi trung binh gidy:

ks
ks _ xgio
(s max 3,6 (l/S)

Luu lugng nudce thai cia khach san thé hién & bang 4.3.

GVHS: NCS.ThS. Mai Thj Thity Duong SVTH: Truong Thi Trac Ly 30



Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL- Thanh phé PN dén nim 2045.

Bang 4.3 Luu lugng nudce thai khach san cia khu vuc

) Luu
H¢ Luu | Luu Luu
p luon
n sO | luong | lugng | luong
Tiéu . . . . g

P X khé | nudéc |nudc | nudc )
SO chuan N N N N nudc

. N Tthai | ng | thai thai thai g

nguol | thai .; N thai

S Khach . dieu | TB B gio
nuoc . . N tb
TT san hoa | ngay g10 max n
glay
Kn |[Qtbng | Qtbn | Qmaxh
Qs
1/giu
I ) m¥ | m¥| wmy| U
nguol | ong.n
8 &ne ngd h h S
d
1 KS 900 250 24 12,5 225 19,38 23,44 16,51

% Xac dinh lwu lwgng KCN 1 va KCN 2:
- Tiéu chudn dung nudc cho KCN co khi va VLXD Qsxen = 20 m3/ha/ngay (theo bang

2 TCVN 13606:2023[3]).

- Hé s6 khong diéu hoa gio phan xuong nong: Kn = 2,5
Luu lugng nude thai trung binh gior:
Dbi voi KCN I: (2ca)
Qkenit = 20 (m*/ha/ngay) x 49 (ha) = 972,19 (m*/ngd) = 972,19/16 = 60,76 (m3/h)
Dbi v6i KCN II: (2 ca)
Qkene= 20 (m’/ha/ngay) x 46 (ha) = 910,77 (m3/ngd) = 910,77 /16 = 56,92 (m>/h)
= Qken = 972,19 + 910,77 = 1882,96 (m*/ngd).
Luu lugng thai trong gid 16n nhat:
sio max = Qiio X Kn (m/h)

gio max gio

e Luu lugng thai trung binh giay:

keN _ Qio
Qs max = 56 (l/S)

Luu luong nuéc thai cia KCN thé hién ¢ bang 4.4.
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Béng 4.4 Luu luong nude thai KCN cua khu vuc

Luu lugng nudc thai sinh hoat

Ca Qsh  tb | Qsh tb Qshmax | Qshmax | Qshmax | Qshmax
KCNI1 KCN2 Kn | KCNI1 KCN2 KCNI1 KCN2
m3/h m3/h m3/h m>/h I/s I/s
2ca 60,76 56,92 2,5 151,90 142,31 42,20 42,196

4.4.3. Tinh toan thuy luwc nwdc thai sinh hoat
a. Xac dinh dién tich khu do thi
Viée tinh toan dién tich tiéu khu dua trén cac sd lidu do dac truc tiép trén ban do
quy hoach.
Viéc phan chia cac 6 thoat nudc dya vao so do mang ludi.
Xem phu luc 3 (chi tiét bang 4.1): Bang tinh toan dién tich cac 6 phd trong MLTN.
b. Xac dinh luu lugng cho timg tuyén dng
- Luu luong tinh toan ciia doan 6ng duogc coi 1a luu lugng chay sudt tir dau t&i cudi doan
dng va dugc tinh theo cong thirc:
Qe = gsh™™ + X qur (I/8)
gsh™™ = qshtb X Kchung= (qaa + qv + qt) X Kchung (I/5)
qee=(qdd + o + qo) X Kehung + 2 qeer (I/5)
Trong do:
- qaa: luu luwong doc duong chay vao doan 6ng tinh toan tir cac nha ¢ doc dudng theo
chiéu dai doan dng: qaa= Faax qo (I/s)
- qu Iuu lwong tai tir cac khu trén (trude) xudng
- qv: luu luong ndi tir cac dudng dng bén vao : qv= Fb x qo (I/s)
- Kehung: Hé s6 khong diéu hoa (Bang 8-TCVN 7957:2023[4])
- Y qu: luu lugng tap trung cia cac d6i twong st dung nude 16n nhu xi nghiép cong
nghiép, cac nha tim cong cong,...chdy vao doan bng tinh toan (I/s)

- X4c dinh mo6 dun dong chay:
_gix P __ 150x384
86400 86400

c. Tinh toan thuy luc NTSH

- Cin ¢t vao cac luu lwong tinh toan cho tirng doan cbng & trén ta tién hanh tinh toan

= 0,66 (I/s.ha)

[}

thuy lyc cho timg doan cong dé xac dinh duoc: duong kinh cong (D), do déc thuy luc
(i), van téc dong chay (v), d6 day dong chay trong cdng (/D) sao cho phu hop véi cac

yéu cau vé duong kinh nho nhét, d6 day tinh toan, tbc do chay tinh toan, do déc duong
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cong, d6 sau chon cong duoc dit ra trong qui pham, cong & day dugc sir dung 14 loai
cong tron 1am bang bé tong cdt thép, c6 d6 nham n = 0,0138.
- Puong kinh:
+ Puong kinh t6i thiéu ciia céng thoat nudc sinh hoat 1a D = 200mm.
+ Puong kinh céng dé dam bao thoat nudc can phai dam bao duong kinh doan
6ng phia sau phai 16n hon hodc bang dudng kinh cia doan phia trude.

- Do day: Nudc thai chay trong céng ngay khi dat luu luong tdi da ciing khong day
cong. Ti 1¢ gitra chiéu cao 16p nudc trong cdng so v6i dudng kinh ciia nd goi 1a do day
trong d6i. Nguoi ta ciing khong cho cbng chay ddy con 1y do nira 1a can khoang trong
dé thong hoi. Pé dam bao vé thuy luc do diy cua doan cong phai dam bao: (WD <
(h/D)max ): Quy dinh vé d6 day theo quy dinh diéu 5.3.5 — bang 11 [4].

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

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

+ Ong D = 500 - 900mm: h/Dpax =0,75.

+ Ong trén 900: h/Dimax =0,8.

Pbi voi tuyén céng dau tién 1a tuyén cong khong tinh toan, do day cia cong khong
quy dinh, khi 46 day tinh toan du6i 0,2 thi nén xay dung cac giéng tay rira.

- Van tdc: Van toc t6i da dé dam bao nude thai khong pha v& cbng; tirc van tde tinh
toan Vi (m/s) phai dam bao yéu cau sau: Vinax > Vi Vi

+ Van tdc cua cac doan céng tinh toan phai 16n hon hoac béng van tdc tdi thiéu cua
doan cong d6 va duoc quy dinh theo diéu 5.3.6- bang 12 [4] nhu sau:

e DPuong kinh 150- 200 (mm), van tdc t6i thicu 1a 0,7 m/s.
e Puong kinh 300- 400 (mm), vén tdc tdi thiéu 1a 0,8 m/s.
e Puong kinh 400- 500 (mm), vén tdc tdi thiéu 1a 0,9 m/s.
e Puong kinh 600- 800 (mm), van toc tdi thiéu 1a 1,0 m/s.
e DPuong kinh 900- 1200 (mm), van tdc tdi thiéu 1a 1,15 m/s.
e DPuong kinh 1300- 1500 (mm), van tdc tdi thicu 1a 1,20 m/s.
e DPuong kinh 16n hon 1500 (mm), van tdc tdi thiéu 1a 1,30 m/s.
O day dung dng phi kim loai nén Viax: 4 m/s; Vmin= 0,7 m/s (nhirg doan ng nao
V < 0,7 m/s thi phai c6 giéng tdy rira). Vsau >= VTruse (/S)

- Do dbc:

+ Do ddc nhé nhat imin cia céng, kénh, muong phai chon theo co s¢ dam bao van
téc dong chay nho nhét da quy dinh cho ting loai dudng cong va kich thudc cua chung.
(Theo diéu 5.3.11 [4])

+ Do dc t6i thicu co thé 1iy nhu sau:
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e DPuong kinh 200 mm, d6 déc t6i thiéu 1a 0,005.
e DPuong kinh 300 mm, d6 déc t6i thiéu 1a 0,003.
e Duong kinh 400 mm, d6 déc téi thiéu 1a 0,0025.
e Duong kinh 500 mm, d6 déc téi thiéu 1a 0,002.
e Duong kinh 600 mm, d6 déc téi thiéu 13 0,0017.
e Duong kinh 700 mm, d6 déc téi thiéu 13 0,0014.
e DPuong kinh 800 mm, d déc téi thiéu 1a 0,0012.
e Puong kinh 900 mm, do déc téi thiéu 1 0,0011.
e Puong kinh 1000 mm, d6 ddc tdi thiéu 1a 0,001.
e Puong kinh 1200 mm, d6 doc tdi thiéu 1 0,0005.
- Quy tac ndi cong 1a ndi ngang myc nude.
- Tra kich thudc cbng thoat nudc thai: Dua vao bang tra thily luc cac tuyén cong va
muong thoat nuéc (GS Tran Hiru Uyén).
- Tinh d6 sau chon cong dau tién:
Cong thuc:
He=h +ixL + (Z2-Z1) + Ad (m)
Trong do:
+ H: D6 sau chon 6ng ban dau ciia mang ludi dudng phd (m)
+ h: do sau dat 6ng nho nhat & giéng xa nhét ciia 6ng trong san nha hay tiéu khu
(h=0,5m)
+1i: do doc dat 6ng cua mang ludi trong san nha hay tiéu khu (i= 0,005)
+ L: chiéu dai cac doan ong tir giéng xa nhat dén diém ndi v6i mang ludi 6ng
+ Ad: khoang céch gitta 2 ddy 6ng cia mang ludi ngoai phd va mang ludi ngoai
duong phd san nha tai diém ndi v6i nha
Do sau chon dng bé nhét tinh tir dinh dng: diéu 6.2.3 TCVN 7957-2023 [4]
- Noi c6 phuong tién co gio1 di lai Hwin= 0,5+D (m)
- Chiéu cao muc nudc (h) = Pudng kinh (D) x Do day (/D)
- Tén that ap luc cua doan 6ng tinh toan (he) = Do ddc (i) x Chiéu dai doan dng (L)
- C6t day ong diém dau = cbt mat dat diém dau - 6 sau chon dng diém dau (m)
- Cot day éng diém cudi = cbt day dng diém dau - ton that (ixL) (m)
- Ct day cbng diém dau cta doan cong tiép theo = ¢t muc nudc - chidu cao 16p nude.
- C6t myc nude diém dau tién = Cot ddy dng diém dau + Chiéu cao muc nudc (m)
- Cot myc nuée diém cudi = cbt day cong diém cudi + chiéu cao 16p nude.
- Cbt myc nudce diém dau tién doan tiép theo léy b'fmg ¢dt muc nuée diém cudi cua doan

trude (m).
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Ctr tinh toan nhu vay cho dén khi hét chiéu dai ciia tuyén cong. Kiém tra so véi do sau
chon cbng t0i da Hinax = 6 m dé b tri cac bom.
Xem Phu luc 3 (chi tiét bang 4.2): Tinh toan luu lwong, thay lrc MLTN thai sinh hoat
cho cac tuyén cong.
4.5. Quy hoach MLTN muwa cho KPT TL — Thanh pho PN dén nim 2045
4.5.1. Vach tuyén MLTN muwa
a. Nguyén tic vach tuyén MLTN mua
Mang ludi thodt nudec mua dugc thiét ké dé dam bao thu va van chuyén nudc mua
ra khoi d6 thi mot cach nhanh nhét, chong ung ngap dudng phd va cac khu dén cu.
Dé dat dugc yéu cau trén trong khi vac tuyén ta phai dura trén cac nguyén tic sau:
- Phai hét sirc loi dung dia hinh, nudc dugc xa thang vao song, ho gan nhat.
- Nudc mua duoc xa thang vao nguon (song, hd gan nha bang cach tu chay)
- Tranh xay dyng cac bom dé thoat nuéc mua
- Tranh dit dng qua cac chudng ngai.
- Tan dung cac ao ho ¢6 san dé lam hd diéu hoa.
- Khi thoat nuéc mua khong lam anh hudng téi vé sinh mdi truong va quy trinh
san xuat
- Khong xa nudc mua vao nhitng vung triing khong c¢6 kha nang tu thoat, vao cac
ao ti nuéc dong va vao cac ving dé gay x6i mon.
b. Vach tuyén MLTN mua cho khu d6 thi:
- Pia hinh d6 vé vé cubi song tao diéu kién thuan loi cho nudc chay vé song
- Khu dén cu dugce bd tri cc cira xa véi cac tuyén chinh cua ting cira xa dugc bd
tri doc duong.
- Cac giéng thu nudc mua duoc dat ¢ long dat ¢6 ngin lang va mang chan, cach nhau
30 + 80m, tuy thudc vao do doc doc duong.
- Cac tuyén duoc vach gdm 9 tuyén chinh Gng véi 9 cira xa.
So dd vach tuyén mang ludi thodt nudc mua duoc thé hién & ban vé& sb 6.
Phu luc 3 (chi tiét bang 4.3): Bang tinh toan dién tich cac 6 phd trong MLTN mua.
4.5.2. Xac dinh luu lwgng nuwoc mwa
Cong thirc xac dinh luu luong mua tinh toan, theo diéu 4.1 - [4],
qie =C.qv.F (I/s)
Trong do:
+ C: Hé s6 dong chay
+ qv: Cuong do mua tinh toan (1/s)

+ F: Dién tich luu vue ma tuyén céng phuc vu (ha)
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Xéc dinh hé s6 dong chay:
Cib =Ci1x %F1 + C2 x %F2+ C3 x %F3
Trong d6: Ty 1¢ dién tich mat phu thanh phan
e Mat duong atphan: F1=15%
e Mai nha, mat phu bé tong: F2 = 67%
o Mit cé c6 do dbc 1%: F3 = 18%
- Thanh phé DN => D6 thj loai 1
- Tu bang 1 va bang 3- TCVN 7957-2023 [4] ta co:
Do6i v6i dng phu : P =2 nam => C;=10,73; C2 =0,75; C3=0,32
Cov=0,73x15% + 0,75 x 67% + 0,32 x 18% = 0,67
D6i v6i dng chinh : P =10 naim => C;=0,81; C2 =0,81; C3=0,37

Cov=0,81x15%+ 0,81 x 67% + 0,37 x 18% = 0,73

Xéc dinh cuong do mua tinh todn qv
Cong thuec:

_ A(1+Cxlog(P))
D= Ty K (I/s.ha)

Trong do:
- P: chu ky 1dp lai tran mua tinh toan (ndm)
- t: thoi gian mua tinh toan (phtt)
- A,C,b,n: tham sd xac dinh theo diéu kién mua cta dia phuong
-K: hé s6 tinh dén céc tac dong cia yéu t6 bién d6i khi hau dv cudng d6 mua, lay =1.
-Phu thudc thoi gian mua tinh toan t:
+ Vi tuyén cbng tinh toan 13 tuyén céng chinh & trén dia ban thanh phd BN (d6 thi
loai I).
+ Tra bang phu luc A- bang A.1, TCVN 7957:2023,ta c6: A=2170; C=0,52; b=
10; n =0,65.
Xac dinh thoi gian mua tinh toan:
Cong thuc :  t=t; + m.t2 (phut)
Trong do :
- t1: Thoi gian nudce chay trén bé mit ti ranh duong va tir rinh dudng t6i giéng thu
nudc mua, t; thuong 1ay 10-15 phut chon 15 phut.
-m : Hé s giam vén tdc, v6i cong ngdm m=2.
- t2: Thoi gian nude chay ¢ trong cong dén tiét dién tinh toan

t,= 0,017 x 25—2 (phut)
2

Trong do:
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L: Chiéu dai mdi doan cbng tinh toan (m)
Va: Van tbe nudce chay trong doan cdng tinh toan (m/s)

£ Luu V: Vinax>=Vi>=Vmin; Ve khong 1éch qua 5% so v6i Vi dng kim 10ai Vinax =
10 m/s; 6ng phi kim Vima= 7 m/s; Vimin 1dy theo nuréc thai sinh hoat.

+ Trong cong thirc tinh ta, chinh 14 tong t> cho doan céng ma nuéc mua dang chay
qua cdng véi t ctia doan cbng trude d6 ma né chiu tai. Pé tinh duoc V» thi thong
thuong ta chon V; gia thiét. Sau do thé vao tinh duoc t, suy ra t. Dya vao t tinh
duoc Iuu lwong mua tinh toan Q (I/s). Tir d6 tra thity luc chon cong phit hop va
suy ra dugc V2 tinh toan. Can ctr vao V> tinh toan (d6 sai léch so véi V2 gia thiét
khong qua 5%) ta s& suy nguoc lai t> tinh toan. Sau nay t> tinh toan s€ dugc cong
vao trong cong thirc tinh t gia thiét ciia doan tiép theo.

4.5.3. Tinh todn thuy luc nwéc muwa

- Viéc tinh thuy lyc nudc mua tudn theo nguyén tic ndi cong ngang dinh. Vi luu
luong ciia nudc mua rat 1on, nén thong thuong céng tron khong thich hop vi tiét dién
tuong duong c6 thé 16n hon 2 m. Vi vay ta nén chon cong thoat nudc mua 1a céng hop,
vat liéu 1am c6ng 1a bé tong cbt thép.

- Buong kinh:

+ Puodng kinh ti thiéu ctia cong thoat nudc mua l1a D = 400mm (khi tinh toan
cong thoat nudc mua can doi sang dudng kinh twong duong dé kiém tra vi & day sir
dung cdng hop).

+ Puong kinh céng dé dam bao thoat nude can phai dam bao duong kinh doan
6ng phia sau phai 16n hon hodc bang dudng kinh ciia doan phia trude.

-Po day: /D=1
- Vén tbc:

+ Trong tinh toan thuy lyc mang luéi theo [5] quy dinh van tdc téi thiéu chay trong
6ng phai dam bao 16n hon véan téc khong lang. Va van toc toi da dé dam bao nudc thai
khong pha v& cdng; tirc van tde tinh toan Vi (m/s) phai dam bao yéu cau sau:

Vinax 2 V= Vi

+ Van tdc tdi da cho phép: & ddy dung céng phi kim loai nén vén tc 16n nhét cila
cOng 12 Vinax = 4 (m/s).

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

- Vi thiét ké hé thong thoat nwoc mua nén ta chon phuong phap ndi cong 14 ndi ngang
dinh cong, d6 diy bang 1 nén ndi ngang myc nudc ciing 1 ndi ngang dinh cong.

- Nguyén tic tinh toan nhu sau:
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+ Chon do sau dat céng dau tién cta mang ludi thodt nude tuy theo tung tuyén
céng ma chon dd sau chon céng, khong nho hon H + 0,5m.
+ D6 siu chon cong dau tién:
H=h+i x L+Z>-Z1+Ad (m)
Trong do:
- H: D¢ siu chon 6ng ban dau cta mang ludi duong phd (m)
- h: d6 sau dat dng nho nhat ¢ noi xa nhat cua Ong trong san nha hay tiéu khu
(h=0,5m)
- i: @0 dbc cua cong thoat nurde ndi tir tieu khu ra cdng thoat nude dudng phd.(Thong
thuong 1 = 0,002).
- L: chiéu dai cac doan 6ng tir noi xa nhat dén diém ndi v6i mang ludi 6ng
- Ad: khoang céach giita 2 day ong ctia mang ludi ngoai phd va mang ludi ngoai
duong phd san nha tai diém ndi v6i nha
- Z»: Cbt mit dat cua diém tinh toan ngoai phd.
- Z1: Cot mat dat cua giéng tham dau tién ciia mang ludi thoat nudc trong nha hay
tiéu khu.

D0 sau chon céng nho nhat dugc xac dinh dua vao kinh nghiém quan li van hanh
hé théng thoat nudce cia khu vye. Khi khong c6 cac sb lidu nay thi c6 thé 1y khong nho
hon 0,3m tinh tir mat dat dén dinh céng véi dudng kinh D < 500mm va 0,5m cho cong
duong kinh D> 500mm dé phong ngira tac dong co hoc do hoat dong giao thong trén
bé mit dét, tuy nhién phai dam bao thu gom duoc nude thai tir cac hd thoat nuée. (Theo
diéu 6.2.3 [4]).

- COt mat dét cua giéng thim dau tién ciia mang ludi thoat nude trong nha hay tiéu
khu.

- C6t mat dat léy theo cbt mat dat dja hinh (m).

- C6t day ong = C6t miat dat — Do sdu chon dng (m)

- Cét dinh 6ng = Cbt day dng + chiéu cao dng (m).

- Do nbi ngang dinh 6ng nén:

C6t dinh dng diém dén = Ct dinh dng diém di

- Cot day 6ng cua diém tiép theo = Ct day dng trudc - hisn mi

- D6 siu chon 6ng cua diém tiép theo = Cot mat dat — Cot day dng

Xem Phu luc 3 (chi tiét bang 4.4): Tinh toan luu luong va thuy luc cho cac tuyén

cong thoat nudc mua.
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CHUONG 5 : TINH TOAN THIET KE HE THONG CAP THOAT
NUOC BEN TRONG TRUONG TIEU HQC

5.1. Gi6i thiéu so b vé cong trinh:

Vi tri: Truong Tiéu hoc NLB — Khu d6 thi TL - Thanh phd DN
Quy mo:
+ Quy md truong hoc gdm 2 tang, mdi tang c6 2 khu vé sinh (riéng cho nam va
nir).
+ Chiéu cao tang 1 va 2 13 3,6 m.
+ Tong sb hoc sinh ciia toan truong 1a 1020 hoc sinh va 30 CBNV.

5.2. Thiét ké hé thong cip nuéc bén trong nha:

5.2.1. Lwa chon loai hé thong cép nwéc:

Trudng hoc ¢ 2 tang , v6i chiéu cao tang 1 va 2 1a 3,6m. Mdi tang bo tri 2 nha vé
sinh.

Tri s6 4p luc dam bao & dudng éng cap nudce bén ngoai 1a 10m.

Ap luc can thiét dua nude dén dung cu v¢€ sinh bat 1o nhat.

Murc d0 ti€én nghi ctia ngdi nha: mirc do trang bi k¥ thuat vé sinh trung binh.

Su phan bd céc thiét bi, dung cu léy nudc trong nha: tap trung

Ché d6 cia MLCN ngoai phé cdp nude: ché do lam viéc dam bao thuong xuyén
lién tyc, tuy nhién ap luc ngoai phd 1a 10m khong du dé day 1én két cong trinh va
mang ludi khong cho phép bom truc tiép trén dudng 6ng. Vi yéu cau cap nudc
thuong xuyén lién tuc va ddm bdo an toan khi c6 su cd chay nd cho truong hoc, nén
chon hé thdng cap nudc kiéu: bé nude ngdm + may bom + két nude.

Ché dd lam viéc: Nudc tir h¢ thong cap nudc ngoai phd dugce dua vao bé

chtra, tir 46 nudc dugc bom 1€n két nudce trén mai. Nudc ¢ két nudce trén mai tur cac ong

dung dugc phin phdi cho cic dng nhanh va cp dén cac thiét bi vé sinh.

Str dung mang ludi cip nude kin: Ong dimg duoc dit trong hop ki thuat dam

bdo cung cap nudc dén cac thiét bi cling nhu thuan loi cho viéc stra chita, bao dudng

trong qua trinh st dung. Ta dit 2 éng dung chinh, tir cac dng ding ta vach cac tuyén

ong nhanh di dén cac thiét bi v€ sinh nhu & ban vé vach tuyén cap nudc trong nha (xem

ban v& s6 09). Ong cip nude di trong san nha.

5.2.2. Vach tuyén mang ludi cip nwéc bén trong nha:

- Yéu cau doi1 véi viéc vach tuyén duong ong cap nudc trong nha:
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+ DPuong 6ng phai di téi moi thiét bi, dung cu vé sinh bén trong nha.
+ Tong chiéu dai dudng 6ng phai ngan nhat.

+ D& gén chic 6ng véi cac két cau cua nha: tuong, tran, dam. ..

+ Thuan tién, dé dang cho quan ly.

+ Phi hop véi kién tric cua nha.

- Trinh tu vach tuyén nhu sau:

+ Chon vi tri 6ng dtimg: Hé théng cap thoat nude duogc bb tri trong hop ki thuat
dam bao cung cap nudc cho cac thiét bi ciing nhu duy tri bao dudng trong qua trinh st
dung. Do d6 trudng hoc nay ta chon 2 éng ding va di tir két nuéc xudng. Tir cac dng
dung ta vach cac tuyén 6ng nhanh di dén cac thiét bi vé sinh nhu ¢ ban vé& vach tuyén
cap nuée trong nha.

+ Vach tuyén 6ng nhanh trén mit bang (ban vé 09).
+ V& so do khong gian, danh s thir ty cac diém tinh toan (ban vé 10).
5.2.3. Tinh todn thiiy lwc mang lwéi cdp nwoc:
a. Xac dinh luu lugng va tinh toan thuy luc cua timg doan 6ng cap nudc
% Luu luong tinh toan cho ting doan 6ng
Truong hoc dugc tinh theo cong thirc sau (Theo muc 6.9 [2]).
Q=02 xaxVN(Us) [4.1]
Trong d6: N - Tong sé duong lugng cia cac thiét bi vé sinh trén doan éng
o - Hé s6 phu thudc vao chirc niang cia ngdi nha. Pay 1a trudng hoc nén
o = 1,8 (theo Bang 11 _[2]).
% Thuy luc tinh toan cho tig doan éng
Str dung dng cip nudce 1 dng nhia PPR vi nhiéu wu diém:
- Ong PPR 14 san pham an toan, than thién.
- C6 thé chiu duoc nhiét d6 cao 1én dén 110°C ma van duy tri kha nang chiu ap
luc cao.
- Kha ning cach am cao hon cac dong éng kém.
- Cac méi ndi luén 6n dinh, khong gay ro ri khi dan nude.
- Thoi gian han nhiét ndi dng nhanh, c6 sin phu kién rat tién loi
- C6 bé mat bén trong ludn tron lang, giup kha ning din nude nhanh va 6n dinh,
khong gay lang can, tao lang khuan.
- C6 trong luong nhe, co tinh linh hoat cao, gitip giam tai qua trinh thi cong, lap
dat, van chuyén.
- Tinh dan dién va nhiét thép v6i chi s6 chiu nhiét vao khoang 0,5% nén 6ng PPR

1a lya chon t6t cho dan nudc nong.

GVHS: NCS.ThS. Mai Thj Thity Duong SVTH: Truong Thi Trac Ly 40



Dé tai: Quy hoach thiét ké mang lwéi cap thodt nwéc cho khu dé thi TL- Thanh phé PN dén nim 2045.

- Giéng nhu 6ng HDPE, 6ng PPR c6 tudi tho 1én t6i 50 ndm, strc bén cuc 16m.
Can ¢t vao luu lugng, tra ra dudng kinh dng (theo bang 111 [5] d6i voi dng gang va
IV_[5] ddi vé6i 6ng nhua), t6n that ap luc theo bang thuy luc sao cho véan tdc nudc chay
trong 6ng nam trong gidi han van tdc kinh té 0,5-1,5 m/s, tdt nhat 12 0,5-1,0 m/s.

Xéc dinh ton that ap luc cho ting doan dng ciing nhu cho toan thé mang theo dudng
bat loi nhat, tic 1a tir dwong dan vao dén thiét bi vé sinh ¢ vi tri cao va xa nhét ciia ngdi
nha. Ton that ap lyc theo chiéu dai ng dugc xac dinh theo cong thirc:

Tén thét thuy luc duoc tinh: h=1x 1
Trong do:
+1: Chiéu dai doan 6ng tinh toan (m).
+ i: Ton that don vi phu thudc vao loai 6ng va van téc nude chay trong 6ng.

Xem Phu lyc 4 (chi tiét bang 5.1):X4c dinh luu luong va tinh toan thuy lyc ting
doan 6ng cap nudc.

5.2.4. Tinh todan cdc cong trinh trén mang ludi:
a. Tinh toan chon dong ho do nudc

Trudng hoc ¢6 1050 ngudi. Pbi véi truong hoc tiéu chuan ding nude cia mdi
nguoi: 20 I/ngudi.ngd (theo bang 1-[2]); chon qc =20 I/ng.ngd.

Luu lugng toan truong hoc: Q« = 1050x20 = 21000 1/ngd = 21 m*/ngd.

Dua vao bang 6-[2], ta chon dong ho loai tude bin ¢ 80 mm:

+ Luu luong nho nhat cho phép Qmin: 6 m*/ngay,
+ Luu luong 16n nhat cho phép Qmax: 500 m3/ngay,
+  Luu luwong dic trung: Qa = 45 m®/ngay;
+  Sirc can cua dong ho: S = 0,00207m (bang 7-[2]).
~ Kiém tra cac diéu kién dé dong ho l1am viéc duoc binh thuong:
+ Diéu kién 1: Qu < 2xQuat
V&i Qe = 21 m3/ngay, Qa:= 45 m3/ngay, ta c6: 21 <2x45— dat.
+  Diéu kién 2: Ton that ap lrc qua dong hd (theo 5.3_[2])

21x1000
24x3600

2
Hi=S % qi? = 0,00207( ) =0,0012 m < Im — dat.

Trong do:
+ S: stic can cua dong hod do nudce (m),
+ qu: Iuvu lwgng nude tinh toan (1/s)
+Diéu kién 3: Qmin < Qit < Qmax — dat
b. Xac dinh dung tich két nudc va chiéu cao dit két nude

Dung tich két nudc:
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- Nhiém vu: Do 4p luc ngoai phd nhé hon ap luc can thiét cia ngéi nha nén chiing ta
str dung két nudc dé didu hoa nude trong nha va dy trir mot phan nude cho chira chay.
- Cau tao: Hinh hop chir nhat.
- V1 tri dat két nudc: Trén mai nha
Xéc dinh dung tich két nudce
Wi = Kx(Wanh + Wee) (m?)
Trong do:
+  K: Hé sb du trit ké dén chiéu cao xay dung va phﬁn can léng o day két nude, K=
1,2-1,3. Chon K =1,3.

+  Wan: Luu lugng nuée diéu hoa trong két nudc trong 1 chu ki bom

"  Qned: Luu luong tinh todn cua truong trong 1 ngay dém.
= n:S6 1an mé may bom trong ngdy, chon n = 2.
> Vay: W= 1,3 x10,5= 14 (m®)
Chon dat 2 két nudc hinh chir nhat :

Kich thudc mdi két nudc:

BXLxH =2m %X2,5mx1,5m (chiéu cao bao vé€ 0,3m).

Két nuée phai duoc thi cong chdng tham va cé day du cac thiét bi theo dicu 8.7 [2]:

- Ong dan nuéc vao két: c¢o dit van khoa va van diéu chinh, mép trén ciia 6ng dan
cach mat dudi cua nap két tir 100 mm dén 150 mm,

- Ong phan phdi: ndi ¢ thanh két phai cach nhau t6i thiéu 50 mm, c6 dit van khoa.

- Ong dan nudc tran: dat & vi tri mic cao nhat trong két. Puong kinh phéu thu
nude tran dat nam ngang phai 16n hon 4 lan dudng kinh dng dan nude dbi véi phéu.
Puong kinh dng dan nudc tran phai bang hoic 16n hon dudng kinh éng dan nude vao
két.

- Ong x4 can: ndi & day két. Phai dat van khoa trude khi két hop voi ong dan nurde
tran tur két.

Thudce do hay dung cu béo tin hiéu myuc nude ndi lién véi tram bom.

- Chiéu cao dat két nu6e: Chiéu cao dat két nudce duge xac dinh phai bao dam ap
luc dé dua nude va tao ra ap luc tu do di & thiét bi vé sinh bat lgi nhét trong truong hop
ding nude 16n nhat. Trong trudng hop ndy ta dit két nude trén san mai va ding bom
tang ap dé dam bao ap lyc nudc dén cac tuyén gan nhat va van giam ap cac tuyén xa
nhat.
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Chiéu cao dit két nudc:
Hi= (hp-s +)_hc-s) — H (m)
Trong do:
+  hrpss: Ap luc tu do yéu cdu tai diém bét lgi nhat (m). O day tai vi tri bat loi nhat
1a chau rira mat ¢ ting 2. Hy= 2 m.
> 'he.gs: Tong ton thit cua tuyén dng C-B5 (m), Yheps= 0,44 (m).
H: Chiéu cao hinh hoc tir thiét bi vé sinh cao nhat dén san mai (m)
H=36-0,8=28(m)
= Hi=(2 +0,44) — 2,8 = -0,4 nén dit két ngay trén san mai.
c. Xac dinh dung tich bé chira
Wac= Kx(Wah + Wee) (m?)
+ K: Hé s6 du trit ké dén chiéu cao x4y dung va phan cin lang & day bé chura.
K=1,2-1,3,chonK=1,3.
+ Wan: Dung tich diéu hoa cua bé chira, m?

Wan= 2 22 (m¥/ngd)

+ 4

Trong do:
+ N: S6 nguoi voi timg muc dich phuc vu trong 1 ngay dém, Hoc sinh 1020
nguoi va gido vién 30 nguoi.
+ qe: Tiéu chuan cap nude cho 1 ngudi véi timg muc dich phuc vu trong 1 ngay
dém, qc = 20 I/nguoi.ngay (theo bang 1 [2])
Vay dung tich diéu hoa cta bé chira:

_ 20x1050 3
Wan= "2 =21 (m?/ngd)

= Dung tich ctia bé chira: Wi = 1,3 x 21=27 m®.
= Chon 1 bé chira hinh vudng. Chiéu cao bao vé 13 0,3 m.
Kich thuéc cua bé chira 1a: L x B x H =4 mx4 mx2m.

- Bé chura c6 thé xdy dung bang bé tong cbt thép hay gach, vat lidu ding duoc quy

dinh theo dung tich cia bé, tinh hinh dia chét thi cong, tinh hinh nguyén vat liéu dia
phuong... Py bé chira phai c6 do déc khong nhoé hon 1% vé phia hé thu nude.

- Bé chira phai dugc trang bi dng cip nudc vao bé, ng hit hay dng phan phdi nudc
6ng dan nudc tran, 6ng x4 nudc ban, thude bao muc nude, 6ng thong hoi, thang va cura
ra vao bé.

d. Tinh toan chon bom

Chon thoi gian bom day két nuéc 1a t = 1h.

Vay luu luong nude trong ong 1a:
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q=2=22=13,65 (m¥/h) = 3.8 (I)s)
Str dung dng gang, Tra bang tinh thuy luc bang III [5] ta duoc:
D =80 mm
v=0,71 m/s
10001 = 14,9

Ap luc cia bom ciing chinh 13 ap luc can thiét & dua nude 16n két:
Hp = Hnn + Hie+ Ha (M)
Trong do:
e Hin: Chiéu cao hinh hoc ctia bom nude dén két nude (m),
Hih = Hié + Hirwong + Hier (m)
Hpé: Chiéu cao cua bé chira nudce, Hyé = 1,5 m.
Hiruong: Chiéu cao hinh hoc ciia trudng hoc
Hiwong= h1+h2=3,6+3,6=7,2 (m)
Hie: Chiéu cao muc nude cua két, Hie = 1,5 m.
» Hwm=15+72+1,5=10,2 (m)
e Hy: Ton that ap luc trén dudng 6ng

Hit = Heb + Haa
14,9 x24

500 0,36 (m)
Tén thét cuc bo 1dy bang 30% ton that doc dudng theo 6.16 [2]:
Heb = 30%.Hada
Tén thét ap luc trén dudng 6ng bom nude:
H¢=0,3x 0,36 =0,10 (m)
Hia : ap luc tu do cua dau ra caa 6ng dﬁy, Hw =1 m, (muc 3,8 [2])
Vay ap luc bom: Hp=10,2+0,10+1=11,30m

Ta chon 2 bom lam viéc song song ( 1 bom du phong):

Tén that doc dudng trén 6ng: Hyg=ix L=

Qc = QisXnXx f3
Qc=0,2avN
=0,2%x1,8% \/(12 x0,33+8x05+4x0,17) + (10x0,33+12x%x0,5=1,52
_ Qc 1,52
> Qus =5 & =0 =0.84 (Us)

Vay Qs = 0,84 (I/s) = 3 (m*/h), H, = 11,30 m
5.3. Thiét ké hé thong thoat nwéc bén trong nha:
5.3.1. Lwa chon hé thong thodt nwéc:
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Pé dam bao hiéu qua thoat nudc, ddng thoi thuan tién cho viéc vé sinh va bao tri
trong qua trinh str dung, hé théng thoat nudc trong nha duoc tach riéng thanh hai hé
thong va dat trong hop k¥ thuat gom:

- Hé thong thoat nudc thai hd xi, 4u tiéu (goi 12 nudc thai den)
- Hé thdng thoat nudc thai loai khac ngoai nude thai hd xi, au tiéu (goi 1a nudc
thai xam).

Hé thong thoat nudc thai cua truong hoc dugc thu gom bang cac dng ngang sau d6
nbi vao dng dung. Ong dung duoc dit trong hop k¥ thuat cia trudng hoc. Hé thong
nuéce thai xam duoc dan truc tiép ra hd ga. Hé théng nude thai den duoc dua vao bé tu
hoai dé 1am sach cin ban trude khi cho vao hd ga. Cudi cing nude thai tir hd ga duoc
dan vao hé théng xur 1y nudc thai. Ca 2 hé thong thoat nudc xam va den c¢6 cung 1 duong
6ng thong khi dé thoat khi ra ngoai, tranh truong hop khi nhiéu gy chay né hé thong
thoat nudc, 6ng thoat khi nay duoc ndi tir bé tu hoai 1én mai nha va cao hon mai nha
0,7m theo Picu 5.6 [10]. Vi hé thong thoat nudc thai cb éng nhanh ndi vao dng ding
nén trén cac 6ng dimg c6 dat éng kiém tra, thong tat theo Picu 5.15 [10].

5.3.2. Vach tuyén mang lwdi thodt nwéc bén trong truwong hoc:

~ Vach riéng duong 6ng thoat nudc thai xam va duong éng thoat nude thai den

- Cac truc 6ng chinh dugc thiét ké nam & gbc tuong, gén & céc thiét bj vé sinh nhit.

~ Nudc thai xdm duge dan truc tiép dén hé thong xir 1y, nudce thai den duge duge

dua vao bé tu hoai dé 1am sach can ban trude khi cho vao hé théng xu ly.
So d6 khéng gian thoat nudc xem ban vé 10.
5.3.3. Tinh toan thuy luc mang ludi thodt nwdc trong nha:
a. Xac dinh luu lugng tinh toan timg doan 6ng
Truong hoc 13 cong trinh cong cong nén tiéu chuan thai dugc xac dinh theo cong
thirc:
Qu=qctqu™™(I/s

Trong d6: + qc (I/s) : Luu lwong cip nude trong doan dng tinh toan.

+ ™ (I/s) : Luu lwong ciia thiét bi thai nude 16n nhat trén doan ong d6.

b. Tinh thuy luc

% Tinh thay lyc 6ng nhanh qy (I/s)

Chon so by duong kinh 6ng dua vao luu lugng tinh todn cua 6ng nhanh.
+  Doi voi dng thoat nude den: Dmin > 100 mm.
+  Doi voi dng thoat nude xam: Dmin > 50 mm
Do day tdi da va do ddc tdi thiéu dua vao bang 14 Bang tra thoat nude duoc thé
hén ¢ bang 5.1 dudi day:
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Bang 5.1. B¢ day tdi da va d6 dc t6i thiéu phu thudce vao dudng kinh dng

Puong kinh 6ng Do day cho phép Do doc
D(mm) 01 da (/D)max Tiéu chuin Téi thiéu
50 0,5 0,035 0,025
100 0,5 0,02 0,012
125 0,5 0,015 0,010
150 0,6 0,019 0,007
200 0,6 0,008 0,005

- T luu luong, tra bang chon do day t6i da h/Dimax va 6 dbc tdi thiéu imin
- Sau khi chon so bo dudng kinh éng D, va d6 doc i, tra dugc que - luu lwong nghiém
toan va vu - van toc nghiém toan.

Lap ti s6: A = i
qnt

- Ttr A dya vao biéu dd hinh c4 ta xac dinh duoc d6 déy % Kiém tra sao cho thoa

mﬁnﬂ < Pmax ¢ dat.
D D

- Khi b/D dat, tir biéu dd hinh c4 ta tra duoc gia tri B tinh dugc van tdc tinh toan
Vi=VuxB, 520 cho V> Viin thity Iyrc tuyén nhanh dam bao. Néu khong dat tién hanh
diéu chinh duong kinh D va d6 ddc i cho dén khi thoa man.

Tinh toan: doan 6ng ngang H2 — H1 ( thoat nudc thai xam), c6 qu=0,56 1/s

- Puong kinh: D =50mm, [ = 0,035

- Duya vao bang 15- bang tra thoat nudc, c6 qn= 1,52 l/s; Vo= 0,78 m/s

0,56
A=t =22 =037
dn¢ 1,52

- Tir biéu d6 hinh c4, c6 /D= 0,42 < 0,5 (dat yéu cau) => B=0,91
- V=V x B=0,78x0,91 = 0,71 => dat yéu cau
% Tinh thay lyc éng ding
Puong kinh cua 6ng ding duoc xac dinh tuy theo luu lugng nudce thai va goc tao
boi 6ng nhanh ndi v6i 6ng dung theo ting ting.
Dua vao bang 16-Bang tra thoat nudc, tim van tdc ctia dng ding dam bao V < 4m/s
Puong kinh éng dtng thoat nude trong nha tbi thiéu 13 50 mm.

Chon goc ndi giita dng nhanh va dng ding goc 135°
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Xem phu luc 4 (chi tiét bang 5.2): Luu luong va tinh toan thuy lec caa cic tuyén
dng thoat nudc thai xam.

Xem phu luc 4 (chi tiét bang 5.3): Luu luong va tinh toan thuy lec caa cac tuyén
6ng thoat nuéc thai den .
5.3.4. Bé tw hogi

Thé tich ctia bé tu hoai tinh theo cong thirc: Wi = Wa + W

Trong do:

— We: la thé tich chta cin bé :

axTx(100-W)xbxc
€~ T (100-W,)x1000

+ a - lugng cédn trung binh cua mot nguoi thai ra mot ngay, a =0,5+0,8 (I/ng.ngd);
Chon a=0,8 (I/ng.ngd).

+ T - thoi gian gifta 2 1an ldy can; T = 6 thang = 183 ngay.

xN (m?)

+ W1, W»- d6 4m cua cdn tuoi vao bé va cta cin khi 1én men, tuong ng 1a 95% va
90%.
+b - hé sd ké dén viéc giam thé tich cin khi 1én men; chon b =0,7.
+¢ - hé sb ké dén viec dé lai mot phén can da duge 1én men khi hat cin dé gitr lai
vi sinh vat giup cho qué trinh 1én men; chon c=1,2.
+ N: s6 nguoi ma bé phuc vu , ldy bang 30% ngudi : N=1050x30% = 315 ngudi
0,8x183x%(100-95)x0,7x1,2
< (100-90)x 1000
Luong nudce den tir khu v¢ sinh loai thiét bi vé sinh 13 ho xi thung rtra loai thuong:
q = 30+60 (I/ng.ngd), chon q = 46 ( I/ng.ngd)

Luu lugng nudc thai ngay dém:

XN 46%x315
«= (11000 ~ 1000 =14,5 (m’/ngd)

Thé tich nudc cia bé Wo= (1+2) x Qq. Chon:
Wi =2x Qu=2x 14,5=29 (m?)
Vay thé tich bé ty hoai:
Wi = Wi+ We =29 + 19 =48 (m?)

x315=19 (m®)

Chon 2 bé ty hoai: Thé tich mdi bé: ? =24 m? gdm 3 ngin (1 ngan chira;1 ngin
léng va 1 ngan loc); chiéu cao bé ty hoai 1a: 1,5m; chiéu cao bao vé 1a 0,3 (m).

CAL L7 P4 w
Dién tich 1 bé: Fis :TlB:ﬁ: 16 m?
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Whuws 14,5
hy=—20B =~ =09 > 0,7m - dat
Fip 16

Thé tich ngan thi nhat chiém 50% tong thé tich bé, 2 ngan con lai chiém 25% tong

thé tich bé.

Vay kich thuéc cac ngin coa 1 bé:

Wi =0,5x24=12(m?)

W2 =0,25x 24 =6 (m?)

W3 =0,25 x 24= 6 (m?)

Kich thuéc ngain Wi: BxLxH=4m x 2m x 1,5m

Kich thuéc ngdn W2: BxLx H=2m x 2m x 1,5m

Kich thuéc ngdn W3: BxLx H=2m x 2m x 1,5m

Chiéu cao xdy dung: HxD=H +HBV=1,5+0,3=1,8m

Vay kich thuéc cua 1 bé tu hoai:

BxLxH=2mx8mx 1,5m.

Chi tiét bé tu hoai duoc thé hién & ban v& sd 09.
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KET LUAN

Sau hon 3 thang thuc hién D6 an tét nghiép - Capstone Project dudi sy huéng dan
chu d4o, tan tinh ctia c¢6 ThS. Mai Thi Thuy Duong, cung véi su nd luc ciia ban than,
em d3 hoan thanh D6 an tt nghiép véi dé tai: "Quy hoach thiét ké mang lué6i cip thoat
nuée cho khu d6 thi TL — Thanh phd DN dén nim 2045". Sau diy 1 nhitng két qua nhu
sau:

% Két qua dat dugc

- Tim hiéu va tng dung cac phan mém dung dé tinh toan trong thiét ké mang ludi
cap nudc.

- Cuing ¢b va van dung nhiing kién thirc d3 dugc hoc vao thiét ké mang ludi cip nudc.

- Tim hiéu siu hon vé thiét ké mang ludi thoat nude va hé thong cap thoat nude bén
trong nha.

< Két qua dé tai

Két qua dat dugc ctua dé tai:

1. Tong quan chung vé diéu kién tu nhién, kinh té, xa hoi cia KDT TL — Thanh Ph
DN.

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 nudec.

4. Tinh khai toan kinh té cho mang lué6i cAp nuéc da thiét ké.

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

Sau khi hoan thanh xong dé tai ndy, em dé rat ra cho minh thém nhiéu kién thtrc
b ich. Pay chinh 14 tién d&, 1 hanh trang cho cong viéc sau khi ra truong!

Vi thoi gian han ché va nhitng 1y do khach quan khac nén dd an dugc thyc hién
van con nhiéu khiém khuyét. R4t mong nhan dugc nhirng ¥ kién dong gép quy bau cia

cac thay co.
Da Ning, ngdy thang nim 2025
Sinh vién thyuc hién

Truong Thi Trac Ly
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