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Tén dé tai: Thiét ké ha tAng k¥ thuat khu d6 thi Golden Hills — Phan khu 2
Sinh vién thuc hién: Nguyén Vin Phung
S6 thé SV: 111200043 Lép: 20THXD1

Db an “Thiét ké ha tang ky thuat khu d6 thi Golden Hills — Phan khu 2” nhim xay
dung mot hé théng ha t'?mg k¥ thuat hoan chinh, phuc vu nhu cau phat trién d6 thi hién
dai, bén vitng va than thién v6i moi truong.

Pham vi thiét ké bao gém toan bd phan khu 2 — khu d6 thi Golden Hills vé6i dién
tich khoang 21,75 hecta, chia thanh cac khu chirc nang: nha ¢, thuong mai — dich vu,

cong vién cdy xanh, truong hoc va cong trinh cong cong.
Noi1 dung chinh cta do 4n gom ba phan:

- Thiét ké san nén: B6 tri cao do thiét ké phu hop dia hinh tu nhién va quy hoach
tong thé, dam bao thoat nudc tu chay, han ché khdi luong dao dip, chdng ngap tng va

phuc vu tdt cho cac hang muc ha téng k¥ thuat.

- Thiét ké hé théng cdp nude: Ngudn nude 1dy tir mang cip nude thanh phd. Hé
théng mang ludi duoc bd tri dang vong két hop nhanh cut, dam bao ap luc va luu luong

on dinh, phuc vu sinh hoat, dich vu cong cong va phong chay chira chay.

- Thiét ké hé théng thoat nudc: Hé théng thoat nude mua duoc thiét ké riéng biét,
thu gom nudc mat tir cac tuyén duong, via he va khu dan cu, sau do dan vé cac hd diéu
hoa hoac x4 ra song Cu DE. Tinh toan thuy luc dya trén tran mua thiét ké, dam bao tiéu

thoat nudc nhanh, han ché ngap tng trong khu vuc.

Do 4n duoc thuc hién trén co sé cac quy chuén, tiéu chuén hién hanh, dam bao tinh
kha thi, hiéu qua va gép phan vao su phat trién d6 thi dong bo cta khu vuc Tay Bac TP.
Pa Nang.
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LOI NOI PAU

Trong qué trinh phat trién cua dat nude, nhu cau vé ha ting k§ thuat ngdy cang dong
vai tro quan trong. Nganh Xay dung, dac biét l1a linh vuc ing dung cong nghé thong tin,
dang ngay cang khing dinh vi thé trong viéc toi uu hoa thiét ké va quan 1y cac cong trinh
hién dai.

La sinh vién nganh Tin hoc Xay dung — Khoa Xay dung Cong trinh Thuy — Trudong
Pai hoc Béach khoa — Pai hoc Pa Nang, em rat vinh du khi dugc hoc tap trong moi
treong gidu tinh thuc tidn va chuyén mén. D an tét nghiép 1a cot mde quan trong, danh

dau qua trinh hoc tap, dff)ng thoi 1a co hoi dé em véan dung kién thirc vao thuc tién.

Trong dd 4an nay, em thuc hién dé tai: “Thiét ké ha t?mg k¥ thuat khu d6 thi Golden
Hill — Phan khu 2”. Dé tai mang tinh thuc té cao, gitip em lam quen véi cong viéc thiét
ké téng thé cac hang muc ha tﬁng d6 thi, tr d6 chuén bi hanh trang cho cong viéc sau

khi ra truong.

Du di nd luec, nhung do thoi gian han ché va kinh nghiém thuc té chua nhiéu, d6 an
chéc chan khong tranh khoi thiéu s6t. Em kinh mong nhén duoc sy gop ¥ tir quy thay co
dé hoan thién hon trong tuong lai.

Em xin gti 16i cam on chan thanh d&én TS. Vit Huy Cong va ThS. Pham Ly Triéu —
hai giang vién huéng dan di tan tinh hd tro em trong sudt qua trinh thyc hién do an.
Pong thoi, em ciing xin tri an cac thay ¢ trong Khoa Xay dung Cong trinh Thay di tao
diéu kién thuan loi dé em hoan thanh d6 an dtng tién do.

Kinh chuc quy thiy co stc khoe, hanh phuc va thanh coéng. Chic Khoa Xay dung
Cong trinh Thily ngdy cang phét trién viing manh.

Pa Nang, ngay thing nam 2025

Sinh vién thuc hién

Nguyén Vin Phung
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CAM DOAN

T61 xin cam doan rang toan b ndi dung trong do an tot nghi€p nay la két qua cua
qua trinh nghién ctru, hoc tap va lam viéc nghi€m tic cua ban than t6i, dudi sy huong
dan tan tinh cta gidng vién hudng dan. T6i da thuc hién d6 an voi tinh than trach nhiém,

trung thuc va tuan thi diy du cac quy dinh vé liém chinh hoc thuét.

T4t ca cac s lidu, bang biéu, hinh anh va tai liéu tham khéo st dung trong dd an
déu c6 ngudn gbe 1 rang, duoc trich dan cy thé va chinh x4c theo dung quy dinh. Nhimng
két qua phan tich, danh gia trong dd an 1a do toi tu thue hién, dya trén kién thirc chuyén

mon va sy tim hiéu khach quan, phu hop véi di€u kién thyc tién.

Trong qua trinh thyuc hién, t61 cling c6 st dung mot s6 tai liéu, nhan xét, danh gia tu
cac tac gia va td chirc khac, va tit ca déu dugc ghi rd ngudn trich dan trong phan tai liéu
tham khao.

T6i xin hoan toan chju trach nhiém trudc nha truong va phap luat vé tinh trung thuc
va nguyén ban ctia do 4n. Néu c6 bat ky hanh vi sao chép, gian 1an hay vi pham quy
dinh nao bi phat hién, toi xin cam két chap nhan moi hinh thirc xir 1y theo quy dinh hién
hanh cua khoa va nha truong.

Pa Nang, ngay thing nam 2025

Sinh vién thye hién

Nguyén Vin Phung
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CHUONG 1. GIOI THIEU CHUNG

1.1. Giéi thiéu khu quy hoach:
1.1.1. Giéi thigu vé du an:

Du an khu 2 — Khu d6 thi Golden Hills thuéc phuong Hoa Hiép Nam, quan Lién
Chiéu, thanh phé Pa Ning, 1a mot phan trong tong thé quy hoach Khu db thi sinh thai
Golden Hills do Tap doan Trung Nam lam chu ddu tu. Dy 4n duoc quy hoach dong bo,
hién dai voi cac phan khu chirc nang rd rang nhu: dét & chia 16 lién ké, dat ¢ biét thy,

dat cong trinh cong cong, dit cdy xanh va dat ha tang k¥ thuat, giao thong.

Téng dién tich khu 2 1a 21,75 ha, bao gdm nhiéu loai hinh sir dung dit nhu déat &
(chiém 52,44%), dat cay xanh (16,48%), dat cong trinh cong cong, va dat giao thong k¥
thuat. Dy 4n gop phan quan trong trong viéc md rong khong gian d6 thi Pa Nang vé
phia Tay Bic, dong thoi tao 1ap mot méi trudng sdng hién dai, hai hoa véi thién nhién
cho cu dan tuong lai.

Bang 1.1: Bang co cdu sir dung ddt

Tt':r“’ Thanh phan sir dung dt hlfe{l S 1 D‘f;‘lzt;c" Ti Lé (%)
1 |Pito 347 114070 52,44
1.1 | Pat ¢ chia 16 lién ké LK 16 3508

1.2 | Dat ¢ chia 16 biét thy BT 331 110562
2 | Dét cong trinh cong cong CTCC 2073 0,95
3 Dit cay xanh canh quan ven song CX1 30837 14,18
4 | Pat cay xanh khu & CX2 5008 2,30
5 | Dit giao thong, ha ting k¥ thuat 65519 30.12

1.1.2. Ranh giéi tw nhién

* Quy mo dién tich nghién ctru: 21,75 ha.

Khu 2 ¢6 vi tri chién lugc khi nam tiép gidp song CuDé va gan tuyén duong Nguyén
Tat Thanh ndi dai, thuan tién trong két ndi giao thong va phat trién d6 thi. Véi dinh
hudng phat trién thanh khu dé thi sinh thai bén vitng, du an chu trong cac yéu t6 vé canh
quan, mdi truong séng va tién ich cong dong, nham dap ing nhu cau ngay cang cao vé

nha ¢ chat lugng cua nguoi dan.
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Bang 1.2: Toa do ranh gioi

STT | biém Toa do STT | biém Toa do STT | biém Toa d6
X Y X Y X Y

1 | R26 | X=511450.2470 | Y=1782028.1077 | 22 | T88 | X=511586.6265 | Y=1781797.6091 | 43 | T109 | X=511904.6875 | Y=1782028.3058
2 | R27 | X=511575.5181 | Y=1782032.0120 | 23 | T89 | X=511576.6795 | Y=1781825.4486 | 44 | T110 | X=511809.9860 | Y=1782090.9960
3 | R28 | X=511692.3527 | Y=1782077.3848 | 24 | T90 | X=511542.6383 | Y=1781902.9977 | 45 | T111 | X=511833.4605 | Y=1782080.9657
4 | R29 | X=511798.2707 | Y=1782128.5992 | 25 |T91 | X=511542.4399 | Y=1781903.4367 | 46 | T112 | X=511844.9295 | Y=1782066.5297
5 | R30 | X=511914.7083 | Y=1782145.4701 | 26 | T92 | X=511525.5524 | Y=1781908.2371 | 47 | T113 | X=511859.0446 | Y=1782044.1132
6 | R31 | X=511951.3355 | Y=1782128.9584 | 27 | T93 | X=511525.5524 | Y=1781921.3530 | 48 | T114 | X=511876.2439 | Y=1782023.2399
7 | R32 | X=511964.0135 | Y=1782090.8446 | 28 | T94 | X=511395.1478 | Y=1781979.5261 | 49 | T115 | X=511875.9477 | Y=1781990.6367
8 | R33 | X=511877.7665 | Y=1781850.4360 | 29 | T95 | X=511389.4707 | Y=1781904.9248 | 50 | T116 | X=511882.1742 | Y=1781970.4537
9 | R34 | X=511698.5537 | Y=1781668.3979 | 30 | T96 | X=511398.3435 | Y=1781902.4454 | 51 | T117 | X=511889.2251 | Y=1781953.2650
10 | R35 | X=511585.8922 | Y=1781620.3422 | 31 | T97 | X=511404.4561 | Y=1781885.8865 | 52 | T118 | X=511899.8435 | Y=1781933.4883
11 | R36 | X=511464.0003 | Y=1781563.8063 | 32 | T98 | X=511456.4046 | Y=1781865.2281 | 53 | T119 | X=511902.3124 | Y=1781916.4428
12 | R37 | X=511450.2470 | Y=1781500.7743 | 33 | T99 | X=511457.9224 | Y=1781857.4865 | 54 | T120 | X=511802.1390 | Y=1781899.2164
13 | R38 | X=511423.1621 | Y=1781466.3771 | 34 | T100 | X=511543.7258 | Y=1781662.2736 | 55 | T121 | X=511802.1390 | Y=1781899.2164
14 | R39 | X=511365.2201 | Y=1781433.8919 | 35 | T101 | X=511525.5524 | Y=1781908.2371 | 56 | T122 | X=511802.0492 | Y=1781928.0364
15 | R40 | X=511359.8873 | Y=1781419.1101 | 36 | T102 | X=511525.5524 | Y=1781921.3530 | 57 | T123 | X=511837.9755 | Y=1782025.7794
16 | R41 | X=511390.6706 | Y=1782012.4597 | 37 | T103 | X=511657.5130 | Y=1781695.7731 | 58 | T124 | X=511860.1955 | Y=1781874.8719
17 | T83 | X=511640.4869 | Y=1781368.5528 | 38 | T104 | X=511686.1650 | Y=1781712.7302 | 59 | T125 | X=511645.9852 | Y=1781929.4894
18 | T84 | X=511627.6966 | Y=1781680.5041 | 39 | T105 | X=511723.0917 | Y=1781707.2143 | 60 | T126 | X=511705.8989 | Y=1781955.5736
19 | T85 | X=511627.2691 | Y=1781681.8524 | 40 | T106 | X=511759.2540 | Y=1781706.6241

20 | T86 | X=511607.0768 | Y=1781742.1803 | 41 | T107 | X=511847.2052 | Y=1781721.8214

21 | T87 | X=511606.5737 | Y=1781702.1573 | 42 | T108 | X=511847.8254 | Y=1781787.0253

GHI CHU:

e Dinh vi tim duong dugc xac dinh dya vao toa do cac diém T83, T84, ..., T128.

e Dinh vi ranh giéi khu 2 duogc xac dinh dya vao toa do céac diém R26, R27, ..., R41.
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Hinh 1.1: Ranh gioi cdc phan khu

1.2. Pic diém tw nhién va kinh té xa hdi khu vuc du an:
1.2.1. Vi tri dia li, dia hinh:

Khu vuc nghién ctru 1a dang dia hinh rudng ven song da sé 1a khu vuc dat nong nghiép
va mot bd phan dan cu hién trang sdng ven cac tuyén duong bé tong dan sinh.

Cao d6 cao nhat 1a +2,92 tai khu vuc dan cu hién trang, thép nhat 13 -2,46m tai khu vuc
dat néng nghiép.

Huéng dbc chinh theo hudng Béic- Nam. P ddc trung binh 0,1-0,2%.

Khu vuc nghién ctru chua c6 hé théng thoat nudc hoan chinh. Dy an c6 dugc bao quanh
1a séng Cu Pé. Nudc mua cha yéu chay tran trén bé mit, tham vao dat hodc theo cac ranh

tu nhién thoat vé phia dat nong nghiép va chay ra song.
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1.2.2. Pic diém ty nhién:

Khu vuc nghién ctru quy hoach nam trong vung khi hau Trung by, nong am va mua

nhiéu. V&i 2 mua tuong ddi ro rét; mua kho va mia mua.
a. Nhiér dg:

- Nhiét d9 trung binh nam: 25,6°C

- Nhiét 6 cao nhét trung binh nim: 29,8°C

- Nhiét d6 thap nhét trung binh nam: 22,7°C

- Nhiét d6 cao nhét tuyét dbi: 40,9°C

- Nhiét d6 thap nhat tuyét ddi: 10,2°C
b. Luwong mwa:

- Luong mua trung binh ndm: 2066mm

- Nhitng thang c6 lugng mua l6n: thang 9-11 hang nam

- Lwong mua nam lén nhét: 3307mm

- Lwong mua nam thap nhit: 1400mm

- Lwong mua ngdy 1én nhat: 332mm

- S6 ngay mua trung binh nim: 147 ngay

- Thang c6 ngdy mua trung binh nhiéu nhét: 22 ngay (thang 10 hang nam).
c. Ndng:

- S6 gid nang trung binh: 2158 gid/ ndm

- S6 gio nang trung binh thang nhiéu nhét: 248 gid/thang

- S6 gio nang trung binh thang thap nhat: 120 gio/thang
d. Gio :

- Khu vuc ¢6 huéng gié thinh hanh 1a gié Pong va gié mua Dong Bic.

- Hudng gio chu dao vao mua he 1a hudéng Bong thang 4 — 9
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- Hudng gi6 chu dao vao mua dong 13 hudng Bic va Tay Nam thang 10-3
- Hudng gi16 chinh trong ndm: Bong Nam

- Téc d6 gid trung binh: 3,3m/s

- Téc d6 gidé manh nhét: 40m/s

Ngoai ra con ¢ gidé Tay kho nong xuét hién tir thang 5 dén thang 8. Mdi thang co tir

10 dén 15 ngay.
e. D dm khéng khi :
- 6 am khong khi trung binh nam: 82%
- P6 am khong khi cao nhat trung binh: 90%
- Do am khong khi thap nhat trung binh: 75%
- Bo am khong khi thap nhat tuyét d6i: 10%
f. Lwong nwéc boc hoi
- Lwong bdc hoi trung binh: 1049 mm/nim
- Luong béc hoi trung binh thang 16n nhat: 226 mm/thang
- Luong bdc hoi trung binh thang thip nhit: 62mm/thang
9. Bao :

Thudng xuyén xuat hién vao thang 9, 10 ,11 voi con bao cap 6 dén cp 13. Cac tran
bdo thuong kém theo mua 16n kéo dai. Theo thdng ké cho thiy s con bdo d6 bo vao khu

vuce chiém 24,4% toan bo sb con bio do bd vao dat lién tir vi tuyén 17 trd vao.
h. Pja chat thiiy vin:

Trong khu vuc nghién ctru quy hoach bao quanh bdi song Cu DBé.

Ngudn nuée qua khao sat thuc té cho thiy ngudn nudc co chat lugng va trit lugng doi
dao, bao dam tiéu chuan cip nudc sinh hoat.

Ngoai ra, cac ting chira nudc ngam trong khu vuc c6 kha niang khai thac 6n dinh, do

sau phan bd phi hop cho viéc xay dung cac cong trinh khai thac nuéc ngam. Két qua phan
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tich mau nudc tai mot sé diém cho thdy khong c6 dau hiéu 6 nhiém kim loai ning hay vi
sinh vat vuot muc cho phép. Piéu nay cho thiy tiém ning khai thac va st dung ngudn nudc
trong khu vyc 1a rat 16n, gép phan dap ing nhu cau nude sinh hoat va san xuét trong tuwong
lai.

1.2.3. Pic diém dija chat:

Khu dat quy hoach ndm trén nén dia hinh bang phang, chu yéu 1a dat rudng, dugc bao
quanh bo1 hé théng sOng ngoi, tao diéu kién thuan lgi cho viéc xay dung cac cong trinh dan
dung va cong cong. Thuc té trong khu virc dd c6 mot sé cong trinh cao tir 3 dén 5 tang duoc
xay dung, cho thiy diéu kién nén dat co ban dap tmg yéu cau xay dung. Trong qu4 trinh thi
cong, sé tién hanh khao sat dia chat chi tiét tai timg vi tri cong trinh dé lya chon giai phap
xtt Iy nén moéng phu hop. Qua khao sat budc dau, khu vire khong ghi nhan cac hién tuong

dia chat nguy hiém nhu dong dat hay sat 10.

1.3. Hién trang dan cw va xay dwng:

- Mat do dan cu thua thot, nghé nghiép chu yéu 13 1am ndng va cong nhan trong khu
cong nghiép. Toc d6 ting trudng kinh té trung binh, doi séng nguoi dan noi day twong ddi

on dinh.

- Hé théng ha ting k¥ thuat trong khu vuc con thiéu déng bo, chu yéu la duong giao
thong nong thon véi quy mé nho, chua dugc bé tong hoa hoan toan, gay kho khan trong
mua mua. H¢ théng cép thoat nudc va dién sinh hoat da dugce dau ndi co ban nhung chua
dam bao tiéu chuan phuc vu cho cac hoat dong san xuét quy mo 16n.

- Trong khu vuc chua hinh thanh cac khu dén cu tip trung, nha & chu yéu la dang nha
cip 4 phan tan, mat do thap, xay dung tu phat, chua c6 quy hoach chi tiét vé xay dung d6
thi hay khu dan cu.

- Hién trang cong trinh nhu sau: Khong c6 cac cong trinh hién trang.

1.4. Hién trang ha tang ky thuat:
a. Giao thong:

- Mang luéi giao thong dan sinh hién trang tai du 4n chi yéu la duong bé tong va dudng
dat.
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- Hién nay, mot sd tuyén dudng c6 mat duong hep, bé mat xudng cap do chua dugc
duy tu thudng xuyén, gay kho khan cho viéc di lai, ddc biét vao mua mua. Cac tuyén két
nbi véi cac tryuc dudng chinh cap do thi con han ché, can co giai phap quy hoach giao thong
d6ng bo va hop 1y dé két ndi hidu qua voi khu vue xung quanh.

Nhan xét: Hé thong giao thong hién trang chua xay dung dong bd, chwa c6 mang ludi
giao thong ndi bo trong khu dat.

b. Hién trang ky thuat:

- Hién trang thoat nuéc mua: Hé thong thoat nudc mua chua duoc dau tu xdy dung.
Hudng thoat nude mat chil yéu cua khu vuc phia Nam vé phia dat nong nghiép

- Do hé théng thoat nudc chua c6, khu vire c6 nguy co ngap tng cuc bd khi xay ra mua
16m. Ngoai ra, d4t nén hién trang con 1an bun sét, kha ning tham hat kém, can khao sat dia
chét chi tiét dé co giai phap san nén va thoat nudc hiéu qua. Quy hoach can két hop hé
théng muong thoat nude doc va ngang dé diéu tiét nudc mua hop 1y, tranh anh huong dén
cac khu vuc 1an can.

Nhan xét: Cao d6 nén du an thép hon khoang 1,5m dén 2,0m so véi duong giao thong
hién trang. Vi vdy, khi lap quy hoach can c6 giai phap hop 1y phu hop.

c. Hign trang cdp nuwoc:

Trong khu vuc xdy dung Khu Golden Hills City — khu 2 chua c6 hé théng cép nudc.

Khu vyc dan cu xung quanh dang str dung nudc khoan.

Ngudn nudc 1ay tir khu 4A - Khu Golden Hills City.

Ngudn nude ngam hién dang dugc khai thac nho 1€, chua qua xir 1y tép trung, tiém an
nguy co 6 nhiém néu sir dung 1au dai. Pé dam bao cip nudc bén viing, can quy hoach hé
thdng cap nudc tap trung két ndi voi mang ludi do thi, dong thoi bo tri cac tram xir 1y va bé
chtra trung gian dé dam bao ap luc va chat lugng nude dén timg 16 dat xay dung.

d. Hién trang thodt nwoc:
Khu vyc nghién ctu chua xay dung hé théng thoat nudc mua, nudec mua ty tham, tu

chay trén dia hinh ty nhién va thoat ra phia song.
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Do dia hinh déc vé phia song, nuéc mua cé kha ning thoat tu nhién, tuy nhién vao mua
mua 16n c6 thé gay x61 mon dét, sat 16 cuc bo tai cac khu vuc triing. Ngoai ra, khong c6 hé
thdng thu gom nudc thai sinh hoat, din dén tinh trang xa thai tryc tiép ra moi trudng, anh
huong dén chat lugng nude mat va vé sinh moi truong khu vye. Can dé xuit hé thong thoat
nudc mua — nudce thai riéng bi¢t, ddm bao ti€u chuin quy hoach d6 thi hién dai va bao v¢

moi truong lau dai.
1.5. Hd so quy hoach chi tiét dy an:

Bang 1.3: Bang quy hoach sir dung ddt

Tt':r“’ Thanh phin sir dung dét hll(e{l i‘)’ D‘(i"'lzt;Ch Ti Lé (%)
1 |Pato 347 114070 52,44

1.1 | Pit & chia 16 lién ké LK 16 3508

1.2 | Bit & chia 16 biét thy BT 331 110562
2 | Dat cong trinh cong cong CTCC 2073 0,95
3 | Pét cAy xanh canh quan ven song | CX1 30837 14,18
4 | Pét cay xanh khu & CX2 5008 2,30
5 | Dét giao thong, ha tang k¥ thuat 65519 30.12
Tong 217507 100.00

- Phuong an thiét ké ha tﬁng bam theo hé théng mat bﬁng du an va khu vuc, dua trén
su can bang cac chi tiéu vé kinh té k¥ thuat, dam bao yéu cau canh quan sinh théi, vé sinh
moi truong.

- Phan ha tang k¥ thuat khu d6 thi s& di theo céc tuyén dudng giao thong.

- Gdm céc truc duong ndi bd dan cu.

- Mt cat: MC 1-1: B=20,5 (5,0m + 10,5m + 5,0m)

- Mit cat: MC 2-2: B=15,5m (4,0m + 7,5m + 4,0m)
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Hinh 1.2: Mt cdt dwong dién hinh

1.6. Céc yéu cau thiét ké:

Pam bao tuan thi cic quy chuan, tiéu chuan thiét ké quy hoach xay dung hién hanh
cua Viét Nam.

Thiét ké phu hop véi dinh huéng phat trién khong gian ctia khu vuc va dam bao sy két
nbi ha tang k¥ thuat v6i cac khu lan can.

Téi wu hoa sir dung dét, phan khu chirc ning ré rang, dam bao hai hoa giita dat &, cay
xanh, cong trinh cong cong va giao thong.

bam bdo kha nang tiép can, luu thong thuan lgi cho cac phuong tién, dac biét 1a h¢
thdng giao thong ndi bo khu dan cu.

Ha tang k¥ thuat phai dong bg, hién dai, than thién moi truong, dam bao thoat nudc,
cép dién, cfip nuéc, vién thong.

Ut tién khong gian sinh hoat cong ddng va canh quan xanh, nhim ning cao chit luong

song cho cu dan.
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1.7. Céc co sé, tai liéu, quy chuin, tiéu chuin sir dung:
a. Co so phap ly:

e Cin ctr Luat Quy hoach d6 thi va néng thon sé 47/2024/QH15, duoc Qudc hoi thong
qua ngay 26/11/2024, c6 hi¢u luc tir ngay 01/7/2025.

e Cin ctr Luat Xay dung s 50/2014/QH13 ngay 18/6/2014, duoc sira doi, bd sung boi
Luit sb 62/2020/QH14 ngay 17/6/2020 va hop nhit tai Vin ban hop nhit sé 43/VBHN-
VPQH ngay 27/02/2025 cua Vin phong Qudc hoi.

e Cin ctr Nghi dinh s6 22/2025/NB-CP ngay 11/02/2025 cta Chinh phi, stra d6i, bo
sung mot sb diéu cua Nghi dinh s6 37/2019/ND-CP ngay 07/5/2019 vé quy dinh chi tiét thi
hanh mét s diéu cua Luat Quy hoach.

e Cin cir Nghi dinh sé 175/2024/ND-CP ngay 30/12/2024 cua Chinh phu, huéng dan
Luat Xay dung vé quan 1y hoat dong xay dung.

e Cin ct Quyét dinh sb 791/QD-UBND ngay 26/4/2024 cia UBND thanh phé Pa
Néng vé viéc phé duyét Ké hoach sir dung dat nam 2024 cta quan Lién Chiéu.

e Cin ctr cac quy dinh, huéng dan ctiia Bo Xay dung va cac co quan chirc ning c6 lién
quan vé quy hoach xay dung, quy hoach d6 thi va quan 1y dau tu phat trién d6 thi.

b. Tai li¢u, quy chudn, tiéu chudn sie dung:

Bang 1.4: Cdc tiéu chudn va qui pham vé thiét ké

STT TEN TIEU CHUAN MA HIEU

Phin thiét ké cong trinh ha tang k§ thuat

Quy chuan k¥ thuat Qudc gia cac cong trinh ha

1 ‘ , QCVN 07:2016/BXD
tang ky thuat d6 thi
, Quy chuan k¥ thuat qudc gia cac cong trinh ha QCVN 07-
tang k¥ thuat cong trinh giao thong 04:2016/BXD
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STT TEN TIEU CHUAN MA HIEU

3 Quy chuan k¥ thuat qudc gia cac cong trinh ha QCVN 07-
tang ky thuét cong trinh thoat nuéc 02:2016/BXD

4 Ong bé tong cbt thép thoat nuée TCVN 9113:2012

Cép nudc - mang ludi dudng dng va cong trinh
5 R TCVN 13606:2023
yéu cau thiét ké

Tiéu chuan Thiét ké Thoat nudc -Mang ludi bén
6 o . TCVN 7957:2023
ngoai va cong trinh

7 Cong tac dat — Thi cong va nghiém thu TCVN 4447:2012
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CHUONG 2. THIET KE SAN NEN

2.1. Chuan bi, do dac s6 liéu cao d6 san nén:
2.1.1. Chuan bi may méc:

Trong dd 4n nay, giang vién di cung cap s6 lidu vé dia hinh ty nhién, tuy nhién khong
cung cép cao d6 san nén. Nhom khong duoc giao nhi€ém vu tinh toan cao do san nén, ma st
dung cac cao do san nén c6 san. Dé phuc vu cho viéc tinh toan khéi luong san nén, nhém
da duoc hudng dan ty tién hanh do dac cac cao do nay. Nhom sur dung thiét bi may dinh vi
GPS hai tan sd Trimble R5, thudc dong may GNSS chuyén dung, c6 dg chinh xéc cao trong

do dac trac dja. Ngoai ra, cac thiét bi phu trg bao gém:
- S6 tay thu nhén dit lidu (data collector) Trimble TSC2.
- B6 gdy do GPS va gia ba chan.
- Thiét bi sac, pin du phong, thudc thép va cac vat tu di kém khac.

- Phan mém xu 1y s liéu GPS chuyén dung (Trimble Business Center hodc twong

duong).

Hinh 2.1: Chudn bi céc thiét bi do dac

Bén canh viéc chuan bi cac thiét bi chinh, nhém ciing tién hanh céc budc ki€ém tra ki

thuat dé dam bao thiét bi hoat dong tdt trong diéu kién thuc dia. Cac bude bao gém:
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- Kiém tra tin hiéu vé tinh va chit lugng thu nhéan: Trudc khi bat dau do dac, nhom
khao sét tién hanh kiém tra s6 lwong vé tinh thu duogc tai khu vuc khao sat, dam bao co it
nhat 6-8 vé tinh véi d6 1éch phuong vi (PDOP) nho hon 3 dé dam bao do chinh xac.

- Hiéu chinh chiéu cao anten va thiét 1ap tham sb6 do dac: Thiét bi duogc cai dat chiéu
cao anten chinh xéc, chon ché d6 do phut hop nhu ché d6 RTK (Real Time Kinematic) néu

c6 tram tham chi€u, hodc ché dd Static néu xur 1y sau.

- Lap ké hoach tuyén do va phan cong vi tri do: Trudc khi tién hanh do dac thyc té,
nhom khao sat phan tich ban dd khu vue, xac dinh tuyén do wu tién va cac diém dic trung
dja hinh dé dam bao thu thap duoc day du dir liéu cho mé hinh san nén.

- Ghi chép nhat ky do dac: Trong qua trinh thu thap sb liéu, cac thong tin nhu thoi gian,
diéu kién thoi tiét, trang thai thiét bi va ghi cha hién trudong déu duoc ghi vao nhat ky dé

phuc vu vié¢c xur ly dir 1i€u sau nay.

Hinh 2.2: Chuan bi thiét bi do dac GNSS Trimble R5 ¢ thuc dia
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Hinh 2.4: Ld'p dat thiét bi Rover va kiém tra thong 56 ky thudt truoc khi do dac
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2.1.2. Thuc hién do dac:

Cong tac do dac duogc tién hanh tai khu vuc khu 2 — Khu d6 thi Golden Hills, quan Lién
Chiéu, TP. Pa Nﬁng, noi dia hinh hién trang da c6 duong giao thong ndi bd hoan chinh.

Muc ti€u chinh 1a thu thap dir liéu cao do bé mat dé phuc vu tinh todn san nén.
Céc budc thyc hién gom:
Chon diém mdc toa d6 qudc gia gan nhat lam co s¢ dé thiét 1ap hé toa d6 cho may GPS.

Tién hanh do tinh hoic RTK (Real-Time Kinematic) trén cac tuyén duong chinh, nit

giao thong va cac khu vuc nén dat tréng.

Hinh 2.5: Thiét ldp mdy do RTK
Mdi diém do dugc ldy trung binh trong thoi gian di 16n dé dam bao do chinh xéc cao,
dic biét tai cac vi tri thay doi dia hinh hoac mép taluy duong.
Dt liéu sau khi do dugc xur 1y, hi€u chinh va dua vé hé toa d6 VN-2000 phu hop voi
ban d6 quy hoach tong mit bang.
Két qua do dac 1a co so dé danh gia cao do dia hinh va xac dinh khoi luong dao dap

trong thiét ké san nén, bao dam tuan thii cao do khéng ché quy hoach.
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Hinh 2.6: Tién hanh do cao dg hién trang bang mdy GPS Trimble RS
2.2. Thiét ké san nén khu dat xay dung:
2.2.1. Quan diém thiét ké:

San nén 13 cong viéc thi cong san phing nén dat hay mit bang quy hoach, tir mot mit
dat c6 dia hinh tu nhién cao thap khac nhau. Khi thiét ké san nén phai tuan thu theo quy
hoach d3 duoc phé quyét, dic biét 1a quy hoach tong thé hé théng mang ludi giao thong cua
d6 thi. Cao d¢ thiét ké trén co sd cao d6 khdng ché tai cac diém nut véi tuyén duong quy
hoach cua khu vuc. Cao d6 san nén béng cao do mép trong boé via. Khi thiét ké san nén phai
xét dén bo phan cua dudng phd 1a via he, dé dam bao chi gidi xay dung. Bén canh d6 thi
can phai dam bao cac chi tiéu k¥ thuat nhu cao do thiét ké, d6 doc san nén.

2.2.2. Co s thiét ké:

Ban d6 dia hinh khu vyc: La ban d6 do v& hién trang dia hinh véi h¢ toa do VN-2000,
ty 1¢ 1/500, thé hién dﬁy du cac yéu td dia hinh, dia vat, cao d0 tu nhién, cac cong trinh hién
hitu, dudng giao thong, cay xanh, muong thoat nudc, ... Pay 1a tai liéu co ban dé xac dinh

dia hinh khu vuc thiét ké san nén.

SVTH: Nguyén Vin Phung GVHD: TS. Vii Huy Cong, ThS. Pham Ly Triéu 16



Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Quy hoach tong mat bang va hé théng giao thong: Tuan thu theo quy hoach phan khu
hodc quy hoach chi tiét da dugc phé duyét, trong d6 bao gdm c6t nén khdng ché, cao do
thiét ké tai cac diém nut giao thong, dudng truc chinh, hanh lang x4y dung, va cic yéu cau
ky thuat khac.

Dua theo tiéu chudn TCVN 4447:2012: Cong tac dat - Thi cong va nghiém thu.

2.2.3. Trinh tu thiét ké:

Qua trinh thiét ké san nén khu dat xay dung dugc thuc hién theo trinh ty sau, trén co
s6 6 lidu do dac thuc té tai hién truong:
a. Thu thdp sé liéu cao dé san nén

Tién hanh do dac thuc dia bang may dinh vi GNSS hai tan s6 Trimble R5 dé thu thap
dit lidu dia hinh khu vuc thiét ké.

S liéu do duoc xtr Iy va chuyén thanh ban do dia hinh ty 18 1/500 1am co s& cho viée
thiét ké san nén.

Vi hé théng giao thong ndi bd da cod san (duong hién trang), nén pham vi san nén chi
ap dung cho céac 16 dat xay dung.

b. Xdc dinh cao dp thiét ké cho tirng 16 dit

Can ctr vao cao do hién trang va cao d0 mép via he cua hé théng duong hién hitu dé
xéc dinh cao d¢ thiét ké cho ting 16 dat.

Pam bao cao do thiét ké phu hop véi kha ning thoat nudc ty nhién va khong anh hudng
dén giao thong hién trang.

c. Thiét Igp mat bang va hwéng déc san nén

Phan tich dia hinh timg 16 dat dé xac dinh hudng doc thiét ké sao cho thoat nudc tot,
khong giy dong Uing.

Cao do thiét ké dugc bd tri dam bao d6 dbc t6i thiéu theo quy chuan xay dung hién
hanh.

d. Tinh todn khéi lwong dao dip

Dt 1i€u hién trang va cao do thiét ké duge dua vao phén mém AutoCAD Civil 3D dé

tao mo hinh mat dat tu nhién (Existing Ground) va mat bﬁng thiét ké.
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Khéi luong dao va dip dat dugc tinh toan ty dong trén phan mém Civil 3D, ¢ két hop

st dung h tro tir phan mém NXSoft dé kiém tra va xuat bao cao chinh xac.
e. Ldp bdn vé thiét ké san nén
Thé hién trén ban vé& cac diém cao do thiét ké tai cac gbc 16, mep via, tim 10,...

Ghi cht 16 rang hudng doc, chi€u cao nén, ky hi¢u dao — dap va cac yéu cau k¥ thuat

lién quan.

2.3. Tinh toan thiét ké va san nén khu dat:

Budc 1: Khao sat va thu thap dir li¢u cao do ty nhién. Tién hanh khao sat dia hinh hién
trang khu dat béng thiét bi GPS, dam bao d6 chinh x4c cao trong viéc ghi nhan cao dg tai
cac diém dic trung trén khu vyc khao sat. Dt li¢u sau khi do dac s€ dugc xur 1y va hi¢u
chinh chinh xac trudc khi duoc nhap vao phan mém AutoCAD Civil 3D. Trong Civil 3D,
st dung dir licu diém dé tao bé mit dia hinh tu nhién (Existing Ground Surface), lam co s&
cho viéc thiét ké san nén, tinh toan khéi lwong dao dap va 1ap mé hinh 3D phuc vu quy

hoach tong thé.

Hinh 2.7: Xdy dwng bé mdt tw nhién (Existing ground)
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Buwéc 2: Thiét ké tuyén duong va cao do san nén
Dung tuyén dudng bang cong cu Alignment va thiét 1ap Profile thiét ké.

X4y dyng Corridor tir dit liéu tuyén va mat cat ngang chuan theo thiét ké.

Hinh 2.8: Mt bang thiét ké sau khi xdy dung Corridor trong Civil 3D

Budrc 3: Tao bé mit thiét ké tir Corridor

T mo hinh hanh lang (Corridor), trich xuat bé mat thiét ké tuyén duong (Corridor
Surface).

B¢é mit nay la co s¢ dé€ xac dinh cao d san nén toan khu.

Hinh 2.9: Xdy dung bé mdt thiét ké tir corridor
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Budéc 4: Tao duong bao khu dat bang Feature Line

Dung cong cu Feature Line trong Civil 3D dé v& dudng bao xung quanh khu dat can
san nén. Pudng bao ndy dong vai trd 13 ranh giéi xac dinh pham vi xt Iy cao d6 va khéi

lwong dao dap.

Gan cao do cho feature line theo bé mit thiét ké tuyén duong (Corridor Surface) hoic
theo cao d6 dinh sén dé dam bao su lién két gilra khu vyc san nén va hé théng giao thong
xung quanh.

Ngoai ra, co thé gan do dbc hodc thiét 1ap cao do cac diém nut trén feature line theo
quy hoach téng thé, giup kiém soat dugc hudng thoat nude mat va dam bao tinh kha thi

trong thi cong thuc té.

Hinh 2.10: Gan cao dé thiét ké cho feature Line

Budre 5: Tao bé mit san nén khu dat

Tu feature line da gan cao d9, tao bé mait san nén (Grading Surface) thé hién dia hinh
thiét ké sau san.

C6 thé hiéu chinh d6 ddc hoic bac giat néu can, phu hop voi yéu cau thoat nudc va dia
hinh tu nhién.
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Hinh 2.11: Bé mdt san nén khu dat
Bwéc 6: Tinh toan khdi lugng san nén bang Nxsoft

Trong Civil 3D, sir dung tién ich mé rdng NXsoft dé thuc hién tinh toan khoi lugng san
nén mot cach chinh xac va thuén tién.

Trong NXsoft:

- Thiét 1ap hai bé mit: bé mit dia hinh tu nhién (Existing Ground — EG) va bé mat thiét
ké san nén (Proposed Surface).

- CAu hinh 1uéi tinh toan (vi du: 6 luéi 5m x 5m hodc 10m x 10m) dé chia nhé khu vuc
san nén thanh cac 6 déu, phuc vu viéc ndi suy cao do va so sanh.

- NXsoft s& tir dong so sanh cao do ting 0 gitta hai bé mit, tir d6 xac dinh khéi luong
dao (Cut) va dip (Fill) tai tig vi tri.

- Khdi luong duoc tinh theo thé tich chénh 1éch, ¢ thé hién thi két qua bang bang biéu
va biéu dd mau phan bd khéi luong trén khu dat.

- Két qua thdng ké co6 thé xuit thanh bang tinh hodc hd so khdi luong theo chuan thiét

ké Viét Nam, phuc vu tham tra va lap du toan.
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- Ngoai ra, NXsoft con hd tro kiém tra can bang khéi lwong (Cut = Fill) va diéu chinh

mat san néu can thiét.

Tuy chon X

Kieu dien khoi luong  Kich thuoc I

Cao chirkhéi lugng: [~
Caochitcao do: [
Ban kinh vong tron: [7o—
Width Factor: [07

Iv' Kich thudc mac dinh

 Kiéul ( Kiéu2  Kiéu3 @ Kiéu4

HesoTT = 1 - [~ Khéng dién tén 6 r6i Chap nhan

Hinh 2.12: Giao dién cua NXSOFT

Hinh 2.13: Bdn do san nén thiét ké — thire hién bang phan mém NXSOFT
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Hinh 2.14: Chu thich ky hiéu san nén — Ban vé thiét ké san nén khu do thi
- Tinh toan tuong tu cho cac 16 dét ta duoc bang tong hop khdi luong dao dip cho timg

16 nhu sau:

Badng 2.1: Tong hop khéi lwong san nén

g71 | Kihi¢uld san Sbio Spip Vbio Vbip
nén (m?) (m?) (m°) (m°)
1 CTCC 0 2073.1 0 7222
2 LK-1 0 1966.42 0 6618.21
3 LK-2 0 1541.83 0 5341.18
4 | CX1-1 0 12424.75 0 39680.26
5 | CX1-2 0 18203.98 0 64809.29
6 CX2-1 0 441.11 0 1486.67
7 CX2-2 0 1958.76 0 7158.55
8 | CX2-3 0 519.11 0 2048.66
9 CX2-4 0 2082.76 0 7725.27
10 | CX2-5 0 1598.02 0 5803.93
11 | BT-1 0 4224.2 0 14078.85
12 | BT-2 0 3670.01 0 12885.47
13 |BT-3 0 2769.48 0 10488.06
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g71 | Kihi¢uld san Sbao Spip Vbio Vbip
nén (m?) (m?) (m°) (m°)

14 |BT-4 0 4184.12 0 16195.72
15 |BT-5 0 6030.57 0 21275.98
16 |BT-6 0 2610.76 0 8234.84
17 |BT-7 0 2254.28 0 7178.36
18 | BT-8 0 2352.28 0 8500.58
19 |BT-9 0 8418.7 0 28853
20 |BT-10 0 6656.35 0 24142.7
21 |BT-11 0 2719.13 0 10664.96
22 | BT-12 0 2127.11 0 7470.46
23 |BT-13 0 6175.79 0 22619.2
24 | BT-14 0 7540.93 0 27584.25
25 |BT-15 0 4604.97 0 15880.67
26 |BT-16 0 4967.28 0 17135.57
27 |BT-17 0 3464.56 0 12056.18
28 |BT-18 0 4954.27 0 15660.35
29 |BT-19 0 3857.28 0 13538.39
30 |BT-20 0 6458.82 0 23262.49
31 |BT-21 0 6187.93 0 20920.25
32 |BT-22 0 4765.18 0 17716.19
33 |BT-23 0 5383.55 0 19304.97
34 |BT-24 0 7019.42 0 22505.8

Tong 0 154608.79 | 540243.38 0
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CHUONG 3. THIET KE HE THONG CAP NUOC

3.1. Muc tiéu thiét ké h¢ thong cap nwéc do thi:

Muc tiéu cta thiét ké hé thong cap nude do thi 1a dam bao cung cip du nhu cau st dung
nuée cho cac ddi twong tiéu thu trong khu vuc thiét ké, bao gdm: khu dan cu, cong trinh
cong cong, cong trinh dich vu, khu vuc ciy xanh, va phong chdy chita chay. Hé théng cap
nuée phai dap tmg duoc cac yéu cau vé luu luong, ap luc, chat lugng nude theo tiéu chuén
quy dinh, dam bao tinh on dinh, lién tuc, an toan vé sinh va hiéu qua kinh té - ky thuat.
Ngoai ra, thiét ké con can xét dén kha ning phat trién trong twong lai va sy thuan lgi trong
cong tac van hanh, bao tri.

3.2. Co sé thiét ké va cac tiéu chuan thiét ké ap dung:
a. Co sé thiét ké:

- Phé duyét tong mit bang 1/500

b. Tiéu chuan thiét ké dp dung:

- Tiéu chuan TCXD 113606-2023 cip nudc - mang ludi dudng dng va cong trinh yéu

cu thiét ké.
- Tiéu chuén vé cip nudc chita chay ldy theo TCVN 2622-1995
- Quy pham quan li k¥ thuat cip thoat nuéc TCVN 5576-1991 ctiia BXD
- Quy trinh quy pham khac trong cong tic XDCB ctua bo GTVT va BXD

3.3. Céc yéu ciu vé cAp nwoc:

Trong hang muc: cap nudc cua cong trinh nay chi thiét ké mang ludi cap nude cho khu
vue dat o, cong trinh cong cdng, riéng khu vuc dat cay xanh chi thiét ké dam bao nguén
nude, khong thiét ké tuyén éng phuc vu tudi cdy (thudc hang muc khéc).

Hé thdng cip nudc duoc thiét ké dam bao cip da luu luong va ap luc can thiét cho cac
d6i twong str dung theo tiéu chuan. Tuyén éng cip nude duoc bd tri phu hop voi quy hoach

tong thé, két no1 véi mang cap nudce hién hiru hoac ngudn cap dugce chi dinh. Ngoai ra, can
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dam bao viée bd tri cac diém dau ndi du phong dé thuan tién cho viéc quan 1y, van hanh va
mo rong sau nay néu can thiét.

3.4. Thiét ké hé théng cap nwéc:

3.4.1. Xac dinh hru lwgnng thiét ké:

3.4.1.1. Dién tich va dén s6 caa duw an:

Dua vao mat b@ing téng quy hoach str dung dat TL 1/500, ta c6 duoc dién tich va sb dan
khu do6 thi theo bang sau:

Bang 3.1:Dién tich, dan $6 khu d6 thi

] o ] kY | s6 | DIEN TY | DAN
STT | THANH PHAN SU DUNG PAT h ~ | TICH | LE SO
y HIEU | LO =
j (m2) (%) | Nguwoi
1 PAT O 347 | 114070 | 52.44 | 1388
1.1 | Pat & chia 16 lién ké 16 | 3508 64
LK-1 8| 1966 32
LK-2 8| 1542 32
1.2 | Dat & chia 16 biét thu 331 | 110562 1324
BT-1 10| 4224 40
BT-2 9| 3670 36
BT-3 71 2769 28
BT-4 10| 4184 40
BT-5 14| 6031 56
BT-6 7] 2611 28
BT-7 6| 2254 24
BT-8 6| 2352 24
BT-9 27| 8164 108
BT-10 20| 6454 80
BT-11 8| 2635 32
BT-12 6| 2068 24
BT-13 18| 5986 72
BT-14 27| 7281 108
BT-15 10| 4390 40
BT-16 14| 4816 56
BT-17 10| 3359 40
BT-18 18| 4721 72
BT-19 8| 3664 32
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‘ AN ST | KY | so | DIEN | TV | DAN
STT | THANH PHAN SU DUNG DAT - ~ | TICH | LE SO
; HIEU | LO "
’ (m2) | (%) | Ngwoi
BT-20 23 6235 92
BT-21 19 6045 76
BT-22 13 4622 52
BT-23 15 5222 60
BT-24 26 6805 104
2 | DAt cong trinh cdng cong CTCC 2073 0.95
3 | Pit ciy xanh céanh quan ven séng CX1 30837 | 14.18
CX1-1 12425
CX1-2 18412
4 | Pét cay xanh khu & CX2 6606 | 3.04
CX2-1 441
CX2-2 1961
CX2-3 520
CX2-4 2086
CX2-5 1598
5 | Pt giao thong ha ting k¥ thuat 63921 | 29.39
6 | Tong dién tich quy hoach 217507 | 100.00

3.4.1.2. Tinh toan luwu lwgng nwérc tiéu thu cua khu vuc:

a. Tiéu chudn diing nwéc:

- Tiéu chuén dung nudc la lwgng nudc trung binh tinh cho mot don vi tiéu thu nudc

trong mot thoi gian (ngdy dém) hay cho mot don vi san pham (lit/nguoi, lit/don vi san

pham). Py 1a théng s6 co ban hi thiét ké hé théng cip nudce, dung dé xac dinh quy mé hay

cong suat cap nudc cho khu vuec.

+ Nudc sinh hoat khu biét thu:

+ Nuéc sinh hoat khu dat chia 16 lién ké:

+ Nudc phuc vu cong cong

+ Nudc cay xanh khu 6&:

+ Nudc rira duong:

+ Nudc du phong 10 ri:

200 I/nguoi.ngd

150 /nguoi.ngd

2 I/m2.san

51/m2

0.51/m2

15% tong cac loai nudc trén.
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b. Tinh todn luu lwong nwéc tiéu thu:

Luong nudc tiéu thy cho khu s6 2 khu dé thi Golden Hill bao gdm luong nudc ding

cho nhu ciu sir dung ctia cac khu dat & biét thy, cong vién cay xanh, cong trinh cong cong.
* Lwu lwgng nuée sinh hoat cho khu dét ¢ lién ké:
Luu lugng nudce sinh hoat cho khu dét & lién ké dugc tinh theo cong thirc sau:

dsh- N
Qmax,ngd = m . Kng,max (m3/ngd)

Trong d6: Qmaxnga: Luu lwong nude sinh hoat 1on nhat ngay dém
Kngmax: Hé s0 dung nuéc khong diéu hoa ngdy (Kygmax = 1,2 — 1,4)
N: S6 dan
Luu luong nudce cho sinh hoat thay doi tig gid cho ca ngay dém, dugc biéu thi bang

h¢ s6 dung nudc khong di€u hoa Ky, a«-

Kh,malx =X max- Bmax

Véi: oc; Heé s6 ké dén muc d6 tién nghi cia cong trinh, ché d6 lam viéc cia cac co s

san xuat va cac diéu kién dia phuong. Chon «,,,,= 1,4

B: Hé s ké dé sé dan trong khu vuc duoc xac dinh véi s6 dan 1388 ngudi ta co:
Bmax = 1,92

Véy Kh,max :ocmaX' Bmax = 2.69

Bdng 3.2: Luru lwong cdp niede sinh hoat

<. Ki <. | SO | Tiéu chuin Q Q Q

Date | yian | SO0 | owdi | (ngngd) | Km9mex | (mimeay | (mihy | (ls)

BT-1 10 40 200 1.3 10.4 | 0.433| 0.12

, | BT-2 9 36 200 1.3 9.36| 0.390| 0.11
Pat & chia BT-3 7

16 biét thur - 28 200 1.3 7.28| 0.303| 0.08

BT-4 10 40 200 1.3 10.4| 0.433|0.12

BT-5 14 56 200 1.3 1456 | 0.607 | 0.17
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pit & hli<élu $6 16 ngSl:O’l T(;/e:gc:;;)n Kngmax (m3/?1ga) (m?/h) (u?c,)
BT-6 28 200 1.3 7.28 | 0.303| 0.08
BT-7 24 200 1.3 6.24| 0.260 | 0.07
BT-8 24 200 1.3 6.24 | 0.260 | 0.07
BT-9 27 108 200 1.3 28.08 | 1.170| 0.33
BT-10 20 80 200 1.3 20.8| 0.867 | 0.24
BT-11 32 200 1.3 8.32| 0.347 0.10
BT-12 24 200 1.3 6.24 | 0.260 | 0.07
BT-13 18 72 200 1.3 18.72| 0.780 | 0.22
BT-14 27 108 200 1.3 28.08 | 1.170| 0.33
BT-15 10 40 200 1.3 104 | 0.433]0.12
BT-16 14 56 200 1.3 1456 | 0.607 | 0.17
BT-17 10 40 200 1.3 104 | 0.433 ] 0.12
BT-18 18 72 200 1.3 18.72 | 0.780 | 0.22
, | BT-19 8 32 200 1.3 8.32| 0.347| 0.10
fgéggtcthﬁi BT-20 | 23| 92 200 13| 23.92| 0997028
BT-21 19 76 200 1.3 19.76 | 0.823 | 0.23
BT-22 13 52 200 1.3 1352 | 0.563 | 0.16
BT-23 15 60 200 1.3 15.6 | 0.650 | 0.18
BT-24 26 104 200 1.3 27.04| 1.127|0.31
Dét & chia | LK-1 8 32 150 1.3 6.24 | 0.260 | 0.07
16 linké | LK-2 8 32 150 13 6.24 | 0.260 | 0.07
Tong 347 | 1388 356.72 | 14.86 | 4.13
* Luu lwgng nwée phuc vu cong trinh cong cong:
Qutcongt = 2552 (m? /mgd)

Trong d6: Qcteenga: Luu luong nude st dung cho cong trinh cong cong don vi &

S: Dién tich khu (m?)
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Jctee: T1€u chuan dung nudc cho cong trinh cong cong.

Bang 3.3: Luu leong cdp nudc cong trinh cong cong

Tieu
Khu Ky hiéu (n?z) chuin Q Qe

(I/m?) | (m®mgd) | (m3h) | (I/s)

Cong trinh cong cOng CTCC 2073 2 8.292 0.35| 0.10
Téng 8.29 | 0.3455 | 0.10

* Lru lrgng nuwéc cap cho ciy xanh khu é:
Qex- S
Qcx = ﬁ (mz/ngd)

Trong do: Q.4: Luu lugng nudc tudi cho cay xanh khu &
S: Dién tich cong vién (m?)
Qex: Tiu chuan ding nuéc cho cdy xanh khu 6145 (I/m?)

Bang 3.4: Luru lwong cdp niede cho cdy xanh khu &

Tiéu
Khu Ky hié¢u ( nslz) chuén Q Q Q
(I/m?) | (m*mgd) | (m¥h) | (I/s)
CX2-1 441 3 1.323| 0.23] 0.06
CX2-2 1961 3 5.88 | 0.99 | 0.28
Cay xanh CX2-3 520 3 1.56 | 0.26 | 0.07
CX2-4 2086 3 6.26 | 1.05] 0.29
CX2-5 1598 3 4.79 0.8 0.22
Tong 19.82 | 3.33| 0.93

* Luu lwgng nude twdi duwong:

_ qq.S _ 0,5.32760
1000 1000

Qq = 16.38 (m3/ngd)

Trong do: Q4: Luu lugng nudce tudi duong
S: Dién tich cong vién (m?)
q4: Tiéu chuan dung nudc tudi duong, 0,5 (I/m?)

* Luu lwgng nuwéce chira chay:
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Qcc =Nn.qec =20 (1/s) =72 (m3/h)

Trong do: Q..: Luu luong nudc chira chay

n: S6 dam chay dong thoi xay ra, 1ay n =2

qcc: Tiéu chuan nuéc chira chay, q.. = 10 (1/s)

Luu lugng nudce chita chay khong tinh vao lugng nudc st dung trong ngay ma dem

tinh vao lugng nudc du trir trong bé chira.

c. Théng ké lwu lwong cdp nwée cho toan bg duw dn:

Bdng 3.5: Tong luu lwong nwée cdp cho toan khu thiét ké

n Dién Tiéu X
£ £ Dién L Z Nhu cau
STT | Thanh phén sir dung nuwéc l? SAO tich tl‘c h Ch}l M pon vi K dung nudéc
0 dan san dung ng.max
(m2) (M2) | nuse (m2/ngd)
1 | Pat ¢ khu biét thy 331 | 1324 200 | I/ng.ngd 1.3 344.24
2 | Dat ¢ phan 16 lién ké 16 64 180 | I/ng.ngd 1.3 14.976
3 | Dét cong trinh cong cong 2073 | 4146 2 | /m2.san 8.292
4 | Nudc tudi cay xanh khu & 2785 51 1/m2 13.93
5 | Nudc rua duong 32760 0.5 I/m2 16.38
6 | RO ri, thit thodt 15% 59.67
7 | Nwéce trung binh 1 ngay 457.48
Bang 3.6: Hé s6 sir dung nuéc cho toan khu thiét ké
Nuwde sinh \
Gid hoat Duong | CX cree Q| ¢ | o4Qua | Pattern
%Q | (M¥/h) | (m¥h) | (m¥h) | %Q | (m¥h) | (M3h) | (m?h)

0-1| 0.6 2.14 0.6 0.05 2.49 4.68 1.03 0.05

1-2| 0.6 2.14 0.6 0.05 2.49 4.68 1.03 0.05

2-3| 1.2 4.28 1.2 0.10 2.49 6.87 1.51 0.08

3-4 2 7.13 2 0.17 2.49 9.79 2.15 0.11

4-5| 35| 1249 3.5 0.29 249 | 15.26 3.35 0.18

5-6| 35| 1249 250 | 3.5 0.29 249 | 17.77 3.90 0.20

6-7| 47| 16.77 250 | 4.7 0.39 249 | 22.15 4.86 0.26

7-8| 65| 23.19 250 | 6.5 0.54 249 | 28.72 6.30 0.33

8-9| 1.6 5.71 2.05 1.6 0.13 249 | 10.37 2.27 0.12
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Nuwde sinh \
Gidr hOZ.lt I—)lr(rng CX CTCC er th %Qngd Pattern
%Q | (M¥/h) | (m¥h) | (m%h) | %Q | (m¥h) | (mM%h) | (m%h)
9-10| 16 5.71 2.05 1.6 0.13 249 | 10.37 2.27 0.12
10-11| 6.2 | 22.12 2.05 6.2 0.51 249 | 27.16 5.96 0.31
11-12 | 10.2 | 36.39 2.05 10.2 0.85 249 | 41.77 9.16 0.48
12-13| 8.8 | 31.39 2.05 8.8 0.73 249 | 36.65 8.04 0.42
13-14 | 35| 12.49 2.05 3.5 0.29 249 | 17.31 3.80 0.20
14-15| 41| 14.63 2.05 4.1 0.34 249 | 19.50 4.28 0.22
15-16 | 4.1| 14.63 2.05 4.1 0.34 249 | 19.50 4.28 0.22
16-17| 45| 16.05 250 4.5 0.37 249 | 21.42 4.70 0.25
17-18 | 10.4 | 37.10 250 | 104 0.86 249 | 42.95 9.42 0.50
18-19| 9.4 | 33.53 250 94 0.78 249 | 39.30 8.62 0.45
19-20| 7.3 | 26.04 7.3 0.61 249 | 29.13 6.39 0.34
20-21| 3.5| 1249 3.5 0.29 249 | 15.26 3.35 0.18
21-22 1 3.57 1 0.08 2.49 6.14 1.35 0.07
22-23| 0.6 2.14 0.6 0.05 2.49 4.68 1.03 0.05
23-24| 0.6 2.14 0.6 0.05 2.49 4.68 1.03 0.05
Tong | 100 | 356.72 | 16.38| 15.02| 100| 8.292| 59.67 | 456.09 100 5.26
Bang 3.7: Hé 56 sir dung nuéc cho tirng don vi sir dung
. Sinh hoat Puing Cay xanh, | Cong trinh Ro ri
Gio cong vién cong cong

Q(md/h) | Pattern | Q(m®/h) | Pattern | Q(m%h) | Pattern | Q(m?h) | Pattern | Q(m%h) | Pattern

0-1 2.14 | 0.144 0.05| 0.144 2.49 1

1-2 2.14 | 0.144 0.05| 0.144 2.49 1

2-3 4.28 | 0.288 0.10 | 0.288 2.49 1

3-4 7.13 | 0.480 0.17 | 0.480 2.49 1

4-51 12.49 | 0.840 0.29 | 0.840 2.49 1

5-6 | 12.49 | 0.840 2.50 1 0.29 | 0.840 2.49 1

6-7| 16.77 | 1.128 2.50 1 0.39 | 1.128 2.49 1

7-8 | 23.19 | 1.560 2.50 1 0.54 | 1.560 2.49 1

8-9 5.71 | 0.384 2.05 1 0.13 | 0.384 2.49 1

9-10 5.71 | 0.384 2.05 1 0.13 | 0.384 2.49 1

10-11| 22.12 | 1.488 2.05 1 0.51| 1.488 2.49 1

11-12 | 36.39 | 2.448 2.05 1 0.85| 2.448 2.49 1

12-13 | 31.39 | 2.112 2.05 1 0.73| 2.112 2.49 1
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. Sinh hoat Duong Cfl y xa.rih, C?ng ttmh Ro ri
Gio cong vién cong cong

Q(md¥/h) | Pattern | Q(m®/h) | Pattern | Q(m%h) | Pattern | Q(m?3h) | Pattern | Q(m%nh) | Pattern

13-14 | 12.49| 0.840 2.05 1 0.29 | 0.840 2.49 1
14-15| 14.63 | 0.984 2.05 1 0.34 | 0.984 2.49 1
15-16 | 14.63 | 0.984 2.05 1 0.34 | 0.984 2.49 1
16-17 | 16.05| 1.080 2.50 1 0.37 | 1.080 2.49 1
17-18 | 37.10| 2.496 2.50 1 0.86 | 2.496 2.49 1
18-19 | 33.53 | 2.256 2.50 1 0.78 | 2.256 2.49 1
19-20 | 26.04 | 1.752 0.61 | 1.752 2.49 1
20-21 | 12.49| 0.840 0.29 | 0.840 2.49 1
21-22 3.57 | 0.240 0.08 | 0.240 2.49 1
22-23 2.14 | 0.144 0.05| 0.144 2.49 1
23-24 2.14 | 0.144 0.05| 0.144 2.49 1
Téng 356.72 24 | 16.38 8| 15.02 6| 8.292 24 | 59.67 24
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Bdng 3.8 Bdng thong ké luu lwong nwéc sir dwng cho toan dir én

S6 gio sir
- Qngd d e e .,
Str dung ung Thoi gian st dung
( m¥/ngd) (Giv)

Sinh hoat 359.216 24 | 0 — 24h ( Phu thudc Kh)
Cong trinh cong cong 8.292 24 | 0-24h

Cong vién cay xanh khu & 13.93 5-8h; 16-19h

Rura duong 16.38 8-16h

Nudc 1o ri (15%) 59.67 24 | 0-24h

Tong Qeung cip = 457.48m° /ngd 0-24h

3.4.2. Tinh toan thiy luc mang lwéi cAp nwéc:

a. Nguyén tit vach tuyén mang lwéi cdp nwec:

- Do du 4n c6 mat do dan s6 dong, c6 nhi¢u doi tugng yéu cau cap nudc lién tuc va du

ap luc. Do d6 ta bd tri so ¢6 mang ludi hdn hop cho khu du an, dé dam bao cip nude lién

tuc ch khu dy &4n ngay ca khi c6 sy c¢6 hodc khi stra chita duong ong.

- Nguyén tac vach tuyén mang ludi cap nudce:

+ Mang ludi cap nudce phai bao trum dugce cac di€ém tiéu thu nudec.

+ Tuyén 6ng chinh dit theo hudng di tir ngudn nude va chdy theo hudng nude chu yéu.

+ Céc tuyén ong phai bo tri ¢ chiéu dai ngan nhat, nudc chay thuan tién nhat va lay

nude tr 2 phia. Phai tranh céc ao ho, duong tau, bai rac,...

+ Vi tri dat 6ng trén mat cat ngang duong theo quy hoach xac dinh, tdt nhat nén dit

trong via hé. Khoang cach nho nhat trén mit bang tinh tiie thianh dng téi cac cong trinh phai

dam bao theo quy dinh.
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b. Phwong dn vach tuyén éng cdp nuwoc:

* So dd tuyén bng:

Hinh 3.2: Phwong dn tuyén éng cdp nudce

* Chiéu dai cac doan Ong:

- Chiéu dai va duong kinh cac doan ong dugc xac dinh dua vao phuong &n vach tuyén

va luu luong nudce cung cp.
- Mang lué6i dudng dng chinh c6 dudng kinh D110.
- Mang lué6i dng nhanh c6 duong kinh D63.
- Chung loai éng: str dung dng nhwa HDPE.
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Bang 3.9: Chiéu dai va dwong kinh cdc doan ong

A A Doan ong
Tén ong Nat Nat L (m) D (mm)
1 1 2 20 110
2 2 3 65 110
3 3 4 20 110
4 4 5 25 110
5 5 5A 148 63
6 5 6 150 110
7 6 7 20 110
8 7 7A 132 63
9 7 8 45 110
10 8 8A 120 63
11 8 9 25 110
12 9 9A 125 63
13 %A 9B 58 63
14 9 10 45 110
15 10 10A 70 63
16 10 11 25 110
17 11 11A 105 63
18 11A 11B 55 63
19 11 12 45 110
20 12 12A 60 63
21 6 13 20 110
22 13 13A 100 63
23 13 14 107 110
24 14 14A 187 63
25 14 15 15 110
26 15 15A 95 63
27 15 16 41 110
28 16 17 15 110
29 17 17A 31 63
30 17A 17B 130 63
31 16 18 22 110
32 18 18A 105 63
33 18 19 15 110
34 19 20 40 110
35 20 20A 77 63
36 20 21 25 110
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A X Poan ong
Tén ong Nat Nit L (m) D (mm)
37 21 21A 83 63
38 21 22 45 110
39 22 22A 100 63
40 19 23 16 110
41 23 23A 46 63
42 23 24 60 110
43 24 25 15 110
44 25 25A 205 63
45 25 26 53 110
46 26 26A 210 63
47 17 27 44 110
48 27 27A 76 63
49 27 28 15 110
50 28 29 66 110
51 29 30 15 110
52 30 30A 120 63
53 30 31 56 110
54 31 31A 130 63
55 31 32 20 110
56 32 32A 211 63
57 32 33 25 110
58 33 33A 105 63
59 33 34 125 110
60 34 34A 88 63
61 34 35 108 110
62 35 35A 80 63
63 35 54 96 110
64 36 37 20 110
65 37 38 55 110
66 38 39 18 110
67 39 4 17 110
68 39 40 11 110
69 40 40A 165 63
70 40 41 25 110
71 41 41A 165 63
72 41 42 43 110
73 42 42A 163 63
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A X Poan ong
Tén ong Nat Nit L (m) D (mm)
74 42 43 25 110
75 43 43A 172 110
76 43 44 37 110
77 44 44A 165 63
78 44 45 25 110
79 45 45A 167 63
80 45 46 33 110
81 46 47 28 110
82 47 47A 124 63
83 47 48 133 110
84 48 49 15 110
85 49 49A 138 63
86 49 50 51 110
87 50 50A 136 63
88 50 51 25 110
89 51 51A 98 63
90 51 52 24 110
91 52 52B 1 63
92 52B 52A 17 63
93 52B 52C 17 63
94 52 53 29 110
95 53 53A 111 63
96 53A 53B 43 63
97 53 54 21 110
98 54 55 24 110

- Ta d4 tinh hé sb Pattern cho toan bo khu du én, nhung hé ) nay chi phan anh ché d6

dung nudce cua toan bd du &n ma khong phan anh ché do dung nudce cua tirng doi tugng.

Trong khi do, khu vyuc du an c6 nhi¢u khu vuc yéu cau sir dung nudc véi nhiéu ché do st

dung khac nhau. Do d6, luu lugng tai cac nut s€ dugc phan theo yéu cau str dung voéi tung

hé s6 Pattern riéng cho tirng yéu cau st dung.

- Luu lugng sur dung phan vé cac ntt nhu sau:
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+ Luu luong nudc sinh hoat: Mot cach gan dang luu lugng nude sinh hoat phan vé cac
nut theo nguyén tac chia déu luu luong. Ché do dung nudc dugc biéu thi béng hé sb Pattern
“SH” (St dung tir Oh — 24h), va hé s6 nay phu thudc vao Kjmay-

+ Luu luong nude cong trinh cong cong don vi 6: Luu lugng nude cong trinh cong
cong don vi & duge phan déu cho cac nat xung quanh, véi hé s Pattern “CTCC”, ” (St
dung tir Oh — 24h)

+ Luu lugng nudc cho cong vién vay xanh: Luu luong tudi cho cong vién cdy xanh
dugc phan bd déu cho cac nut xung quanh, véi hé sb Pattern “CX” ( Str dung tir 5h-8h, 16h-
19h)

+ Luu luong nude tudi dudng: Mot cach gan dung, luu luong nude tudi dudng duge
xem nhu chia déu cho tat ca cac nit trong dy an, v6i hé sb Pattern “D”, ( Str dung 8h-16h”.
+ Luu luong nudc 1o ri: Mot cach gan dung, luu lwong nude 1o ri duge xem nhu chia
déu cho tat ca cac nit trong du an, voi hé s6 Pattern cua toan bd du an ( do su ro ri phu

thudc vao ché do dung nudc)

Bang 3.10: Bang tinh toan lvu lwong tai cdac nut

Sinh hoat | Cong trinh cong cdng | Cong vién, cdy xanh | Tuéi dwong | Ro ri | Tong

Nut | Vitri| 4.13 Vi tri 0.10 Vi tri 0.16 0.19 0.691 | 2.25
(I/s) (I/s) (I/s) (I7s) (I/s) | (Ifs)

1 0.002 0.007 | 0.01
2 0.002 0.007 | 0.01
3 0.002 0.007 | 0.01
4 0.002 0.007 | 0.01
5 SH |0.198 0.002 0.007 | 0.21
5A SH |0.035 CX 0.013 0.002 0.007 | 0.06
6 0.002 0.007 | 0.01
7 SH |0.134 0.002 0.007 | 0.14
7A SH |0.032 0.002 0.007 | 0.04
8 SH |0.062 0.002 0.007 | 0.07
8A SH |0.029 0.002 0.007 | 0.04
9 SH |0.033 0.002 0.007 | 0.04
9A SH |0.014 0.002 0.007 | 0.02
9B SH |0.014 0.002 0.007 | 0.02
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Sinh hoat | Cong trinh cong cong | Cong vién, cdy xanh | Twéi dwong | Ro ri | Tong

Nut | Vitri | 4.13 Vi tri 0.10 Vi tri 0.16 0.19 0.691 | 2.25
(I/s) (I/s) (I/s) (I/s) (I/s) | (Ifs)

10 SH |0.050 0.002 0.007 | 0.06
10A | SH |[0.017 0.002 0.007 | 0.03
11 SH |0.059 0.002 0.007 | 0.07
11A | SH |0.038 0.002 0.007 | 0.05
11B | SH |0.013 0.002 0.007 | 0.02
12 SH |0.036 0.002 0.007 | 0.04
12A | SH |0.014 0.002 0.007 | 0.02
13 SH |0.156 0.002 0.007 | 0.17
13A | SH |0.024 0.002 0.007 | 0.03
14 SH |0.103 CX 0.013 0.002 0.007 | 0.13
14A | SH |0.045 CX 0.013 0.002 0.007 | 0.07
15 SH |0.087 0.002 0.007 | 0.10
15A | SH |0.023 0.002 0.007 | 0.03
16 0.002 0.007 | 0.01
17 SH |0.055 CX 0.013 0.002 0.007 | 0.08
17A | SH |0.038 CX 0.013 0.002 0.007 | 0.06
17B | SH | 0.031 CX 0.013 0.002 0.007 | 0.05
18 SH | 0.096 0.002 0.007 | 0.11
18A | SH |[0.025 0.002 0.007 | 0.03
19 0.002 0.007 | 0.01
20 SH | 0.057 0.002 0.007 | 0.07
20A | SH |0.018 0.002 0.007 | 0.03
21 SH |0.053 0.002 0.007 | 0.06
21A | SH |0.020 0.002 0.007 | 0.03
22 SH | 0.045 0.002 0.007 | 0.05
22A | SH |0.024 0.002 0.007 | 0.03
23 SH |0.062 0.002 0.007 | 0.07
23A | SH |0.011 0.002 0.007 | 0.02
24 0.002 0.007 | 0.01
25 SH |0.110 0.002 0.007 | 0.12
25A | SH | 0.049 0.002 0.007 | 0.06
26 SH |0.075 0.002 0.007 | 0.08
26A | SH | 0.050 0.002 0.007 | 0.06
27 SH |0.085 0.002 0.007 | 0.09
27A | SH |0.018 0.002 0.007 | 0.03
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Sinh hoat | Cong trinh cong cong | Cong vién, cdy xanh | Twéi dwong | Ro ri | Tong

Nut | Vitri | 4.13 Vi tri 0.10 Vi tri 0.16 0.19 0.691 | 2.25
(I/s) (I/s) (I/s) (I/s) (I/s) | (Ifs)

28 CX 0.013 0.002 0.007 | 0.02
29 CX 0.013 0.002 0.007 | 0.02
30 SH |0.101 0.002 0.007 | 0.11
30A | SH |0.029 0.002 0.007 | 0.04
31 SH | 0.067 0.002 0.007 | 0.08
31A | SH |0.031 0.002 0.007 | 0.04
32 SH |0.072 CX 0.013 0.002 0.007 | 0.09
32A | SH | 0.050 0.002 0.007 | 0.06
33 SH |0.097 0.002 0.007 | 0.11
33A | SH |0.025 CX 0.013 0.002 0.007 | 0.05
34 SH |0.132 0.002 0.007 | 0.14
34A | SH |0.021 CX 0.013 0.002 0.007 | 0.04
35 SH |0.071 0.002 0.007 | 0.08
35A | SH |0.019 0.002 0.007 | 0.03
36 0.002 0.007 | 0.01
37 0.002 0.007 | 0.01
38 0.002 0.007 | 0.01
39 0.002 0.007 | 0.01
40 SH |0.051 CX 0.013 0.002 0.007 | 0.07
40A | SH |0.039 0.002 0.007 | 0.05
41 SH |0.072 0.002 0.007 | 0.08
41A | SH |0.039 0.002 0.007 | 0.05
42 SH |0.071 0.002 0.007 | 0.08
42A | SH | 0.039 0.002 0.007 | 0.05
43 SH |0.071 0.002 0.007 | 0.08
43A | SH |0.041 0.002 0.007 | 0.05
44 SH |0.069 0.002 0.007 | 0.08
44A | SH | 0.039 0.002 0.007 | 0.05
45 SH 10.081| CTCC 0.0480 0.002 0.007 | 0.14
45A | SH | 0.040 0.002 0.007 | 0.05
46 0.002 0.007 | 0.01
47 SH 10129 | CTCC 0.0480 0.002 0.007 | 0.19
47A | SH |0.030 0.002 0.007 | 0.04
48 0.002 0.007 | 0.01
49 SH |0.128 0.002 0.007 | 0.14
49A | SH |0.033 0.002 0.007 | 0.04
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Sinh hoat | Cong trinh cong cong | Cong vién, cdy xanh | Twéi dwong | Ro ri | Tong

Nut | Vitri | 4.13 Vi tri 0.10 Vi tri 0.16 0.19 0.691 | 2.25
(I/s) (I/s) (I/s) (I/s) (I/s) | (Ifs)

50 SH |0.069 0.002 0.007 | 0.08
S50A | SH |0.032 0.002 0.007 | 0.04
51 SH |0.061 0.002 0.007 | 0.07
51A | SH |0.023 0.002 0.007 | 0.03
52 0.002 0.007 | 0.01
52A | SH |0.004 0.002 0.007 | 0.01
52B | SH |0.008 0.002 0.007 | 0.02
52C | SH | 0.004 0.002 0.007 | 0.01
53 SH |0.052 0.002 0.007 | 0.06
53A | SH |0.037 0.002 0.007 | 0.05
53B | SH |0.010 0.002 0.007 | 0.02
54 0.002 0.007 | 0.01
55 0.002 0.007 | 0.01
Tong 4.13 0.10 0.16 0.19 0.69 | 5.27

* Xac dinh cao trinh tai cac nut:

- Cao trinh cac nut duoc xac dinh dua vao binh do.

- Ap lyc tu do: Tai diém iy nudc vao nha 4p luc tu do nho nhat khong duoc thip hon

10 m tinh tir mat dat. Pbi voi nha cao tﬁng biét 1ap hodc nhém nha riéng 1, co thé lép dat
thiét bi tang ap cuc bd dé dam bao ap luc nude (TCVN 13606:2023).

3.5. Tinh toan thiy lwe dwong 6ng biang phan mém Epanet:

* Gi6i thiéu vé Epanet:

Epanet mé phong qué trinh thuy luc va chat lugng nudc co xét dén yéu té thoi gian.

Mot mang ludi cap nudc duge Epanet moé phong bao gom: Cac doan 6ng, cac nut, cd may

bom, cac van, cac bé chua va cac dai nudc,...

Epanet xem xét luu lugng nude trén modi doan 6ng, ap suat tai cac nit, cao dd mirc nude

O ting beé chira, dai nude va nong do céac chat trén mang ludi sudt thoi gian mo phong gom

nhiéu giai doan.

Khé ndng mo6 phong thuy luc cua Epanet:
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- Thiét ké hé thong cip nudc véi do phire tap va quy mé bat ky.

- Tinh toan ton that ap luc theo cic cong thirc Hazen-Williams, Darcy-Weibach hodc
Chezy-Manning.

- Cho xét dén ton that ap luc cuc bo trén duong 6ng.

- M6 phéng cho cac ché d6 bom khac nhau.

- Xét dén nhiéu ché d6 dung nudc.

- M6 phong céac ché do diéu khién hé thong cap nudc.
* Trinh ty cac budc sir dung Epanet:

- V& so dd biéu dién mang cip nudc: Sir dung cac cong cu vé& cia EPANET dé xay
dung so d6 mang ludi gdm cac diém tiéu thu (nat), cac dng dan (6ng), may bom, bé chira
va bé ap luc. So d6 phai dugc xiy dung dua trén ban vé quy hoach hoic mit biang cip nudc

cua khu vuc khao sat.

Hinh 3.3: So' d6 mang ludi cdp nwéce trén Epanet
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- Bién tap cac thudc tinh cta cac doi trong mang: Gan thong s6 ki thuat cho ting thanh
phan: chidu dai, duong kinh 6ng, d6 nham, luu lwong tiéu thy tai cac nut, myc nudc ban
dau cta bé chira, dic tinh bom, v.v... Cac thong tin nay co thé duoc nhap truc tiép hodc qua

tap dit lidu.

Pipe 88 u Junction 8 n
bropcrty V;z(ut Property Value
*Pipe ID |88 | | [unction 1D 8
*Start Node e | |x-Coordinate 6134.083
*End Node 84 Y-Coordinate 5234.830
Description Description
Tag Tag
*Length 120 *Elevation 419
*Diameter 63 Base Demand 0.062107323
*Roughness 130 Demand Pattern SH
Loss Coeff. 0 Demand Categories 3
Initial Status Open Emitter Coeff.
Bulk Coeff. Initial Quality
Wall Coeff. Source Quality
Flow #N/A Actual Demand #N/A
Velocity #N/A Total Head #N/A
Unit Headloss #N/A Pressure =N/A i
Friction Factor #N/A Quality #N/A .
Reaction Rate #N/A ‘

Hinh 3.4: Khai bdo cdc thudc tinh cho éng (Pipe) va niit (Junction)
- M6 ta hé thong 1am viéc nhu thé nao: cac dudng quan hé (Curves), cac biéu dd theo
thoi gian (Pattens), cac 1énh diéu kién. Xay dung biéu d6 phu tai tiéu thu theo thoi gian

(Pattern), mo ta bién dong nhu cau sir dung nudc trong ngay hodc tuan.
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Pattern Editor X
Pattern ID Description
sinhhoat
Time Period 1 2 3 4 5 6 7 8 9 10 1 12
Multiplier Q144 0144 0288 048 084 084 1.128 156 0384 0384 1488 2448 ‘
— |
25"
2—<
8
-~ 1.59
“.
L=
5 1
0.5
0 Y . ; :
10 12 14 16
Time (Time Period =1:00 hrs)
Load... Save...

oK Cancel Help

Hinh 3.5: Khai bdo Patten nhu cau ding nieée sinh hoat
Pattern Editor

Pattern ID

X
Description
duong

Time Period 1 6 7 8 9 10 1 12
Multiplier o 0 0 0 0 0
1 -y

08"

0.6

Avg =033

0.4

0.2-

10 12 14
Time (Time Period =1:00 hrs)

16 18 20

Load... Save...

oK Cancel Help

Hinh 3.6: Khai bdo Patten nhu cdu ding nudc rira dieong
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Pattern Editor
Pattern ID Description
m cayxanh
Time Period 1 2 3 - 5 6 7 8 9 10 n 12
Multiplier 0 0 0 0 0 1 1 1 1 0 0 0
1-
08"
&
S 061
ll_
o N
2 04
0.2
0 Y Y ; ; ! Y g Y \
0 2 4 10 12 14 16 18 20 22 24
Time (Time Period =1:00 hrs)
Load... Save... oK Cancel Help

Hinh 3.7: Khai bdo Patten nhu cau ding twéi mede cdy xanh

Pattern Editor

X
Pattern ID Description
ctcongcong
Time Period 1 2 3 4 5 6 7 8 9 10 n 12
Multiplier Q44 0144 0288 048 084 084 1.128 1.56 0384 0384 1488 2448 ;
25-
g
~ 15
ll.
o
Z 1
05
0 ' ¢ ' :
0 10 12 14 16
Time (Time Period =1:00 hrs)
Load... Save...

oK Cancel Help

Hinh 3.8: Khai bdo Patten nhu cau ding nieée cho cong trinh cong cong
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Pattern Editor x
Pottern ID Desenption

Tirme Pencx 4 6 5 ']

Muitiplie ! !

|

o € &
< N Oh D @ -
NS

Hinh 3.9: Khai bao Patten lwong nudc bi ro ri
- Chon céc chtrc nang phan tich dé dat cac thudc tinh cho céc toi tuong vé cac mat: thuy

luc, thoi gian, nang lugng,...
- Chay chuong trinh dé phan tich thuy luc.
- Xem két qua.
* Xac dinh dwong Kinh cac dng, ap lwe nwéc:

Méi lién hé giita dudng kinh dng (d) va van tdc dong chay (v) c¢6 anh huéng truc tiép
dén téng chi phi ciia hé théng, bao gdm chi phi dau tu xay dung (Gxd) va chi phi quan ly
van hanh (Gql).

Khi véan toc dong chay tang, duong kinh dng can thiét s& nho hon, gitp giam chi phi
xay dung nhd giam luong vat liéu va khéi lugng thi cong. Tuy nhién, diéu nay ciing lam
tang ton that ap luc do ma sat va cac diém thay d6i hudng dong chay, kéo theo nhu cau
nang luong cao hon cho bom nudc. Néu van téc vuot qua 2,5 m/s, nguy co xay ra hién
tugng va dap thity luc s& ting, anh hudng tiéu cuc dén tudi tho cua cac mdi ndi va lam ting

chi phi van hanh béo tri.

Nguoc lai, khi van tde giam, duong kinh 6ng can str dung s€ 16n hon, dan dén chi phi
xay dung tang. Tuy nhién, t6n that ap luc trong hé théng giam di, giup tiét kiém nang luong
van hanh va giam chi phi quan 1y. DU vay, néu van toc qua thap, nguy co ling dong cin

trong ong s€ cao, lam suy gidm hi¢u qua lam vi¢c cuia h¢ thong cap nude.
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Vi vay, viéc lya chon mot van tc dong chay hop 1y — goi 1a van tdc kinh té — 14 rat
quan trong nham dat dugc su cin bang gitta chi phi dau tu ban dau va chi phi van hanh lau
dai

Bang 3.11: Gid tri védn toc kinh té twong iing véi cdc dwong kinh ong theo sdch
Mang luoi cap nuoc cua Hoang Van Hué [13]

~ Puong kinh Vin toc kinh té ~ Puong kinh Van toc kinh té

ong D (mm) trung binh (m/s) ong D (mm) trung binh (m/s)
100 0,15-0,86 350 0,47 -1,58
150 0,28-1,15 400 0,5-1,78
200 0,38-1,15 450 0,6 -1,94
250 0,38 - 1,48 500 0,7-21
300 0,41-1,52 > 600 0,95-2,6

Két qua: xac dinh duoc duong kinh dng va ap luc nudc:

Junction 32 n
- e
Vroperty vawe
1A
- )
e \ |X-Cooedinate 6312805
) - > A Y-Coordimate 8740097
oy &S > it
A9 ~ TTA VB s Descnption
AU B Y
2\ g2 /% o
PURAL / [ |
—4 shie / | § evation 4206
E / f
o S ~y / Base Demand
© %22
. Yo 2%.08s
4 g emand Patter H
24 [ e,
- kX AL | »17A Demond Coteg ...!
[ . \2t7as S Emutter Coeff.
-~ . R
£ 18A /7 '-
V.. Cauvce O
. v, Source Quo
e
N .'f* Actuc! Dem
” e - fai Mea
2 2412
A U essve
$ 3= p -
iam wal L
M
::: -
“
& I
O s — o S
\ D
‘A ln
il
Gyt

Hinh 3.10: : So' d6 dwong ong va thiét lip cho niit 32
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Pressure for Node 32

Praasure 0%)

248

3 % 3 ¢ 8 ¥ u u

M EE E E E  EEEE R R E T R s

Time irauy

Hinh 3.11: Su thay doi ap luc tai nut xa nhdt tai nut 32 theo thoi gian

Elevation | Demond | Pressure Eievation | Demond | Pressure

Node ID ~ Node D - LPs

Junc 2 2 aot 258 [unc20 422 a1s 28
Junc 37 s aot 258 [lunc2t 4295 au 249
Junc3 4 ars 2547 [lunc22 4 aR 2354
Junc 38 4 am 2547 |lunc 224 4468 ao7 231
June 39 N ams 2535 [lunc21A 441 Q06 237
Tuncd 4 a1 2535 [Junc 208 2411 008 237
Junc 20 4 a3t 252 [lunci78 4029 0% an
Junc 404 403 az7 2522 [junc17A aon2 028 2m
Junc S 40! 068 516 [unc2r Q2 02 2%
Junc SA 408 07 2506 [lunc28 4203 a1 2358
Junc6 407 ao! 224 [lunc2 4288 a1 24
Junc 13 <103 040 213 [lunc30 4288 026 240
June 7 an 038 219 [lunc27a 4175 006 2261
Junc 7A 404 aos 22 [Junc 304 407 008 am
Junc 134 4087 Qo7 2415 [Junc 324 4015 a3 a7
Junc 14 4051 o4 285 [Junc3t FE7s a8 256
Junc 15 4062 [¥E 28 [luncz2 4206 036 258
Junc 154 412 aor 276 |junc 314 4084 a9 27
Junc 144 403 ax 28 [lunc23 4231 as 2255
Junc 16 415 ao! 2365 [Jomc o3t 431 a0 247
Junc 17 4138 oR 2266 [Junc2e 4317 ao1 2345
Junc 18 4215 a5 2357 |junc25 432 Q25 2345
Junc 19 4234 aor 2255 |junc 254 436 Q13 24
Junc 184 4254 ao7 2333 |junc 264 4345 QM 24
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Elevation Demand Pressure Elevation Demand Pressure

Node 1D m LPs m Node ID m LPs m

L unc 26 4237 [+ 9.)) 2354 Lunc 494 4466 a9 2374
Ljune 33 424 05 2355 \Junc SO 4232 a8 2389
Junc 33A 453 02s 2324 |Junc 504 432 09 2280
unc 34 45 034 22 [uncst 418 are 2%
[ Junc 344 42 am 2347 {Junc 514 4295 ao7 27
Junc 35 a2 an 2269 llunc 338 FE 004 2a7n
Junc 354 4074 008 2383 {junc 52 4118 001 2304
Junc 54 £014 aor 2399 | Junc 5C 4089 a0 2397
Junc S5 4014 aor 2299 {junc 524 4183 age 2287
Junc 41 406 a9 2517 [unc 528 4138 03 239
Junc 414 403 an 2513 {Juncs3 4052 o 2297
Junc 42 424 amn 2474 Junc 334 4263 an 2375
Junc 42A 4153 an 248 [Juncs 419 ar 2410
Junc 434 4754 an 2472 {juncaa 431 08 2298
Junc 43 433 am 2455 [Junc9 4 09 2405
unc &4 <407 a1 2435 {Junco8 448 ao¢ 281
Junc 444 4255 an 2449 [Junc 9a a3 004 2395
| Junc 45 4457 a3’ 2421 YJunc 10 4337 Qs 2395
unc 454 4% an 2441 Ljunc 104 4471 a0s 28
Junc 46 4472 oot 2412, Vune 11 430 aes 2389
Junc 47 4438 a45 2408 Ljunc 118 439 aod 28
Junc47A 4348 acs 2476 ljunc 114 449 an 2379
unc 45 a3 a0 2293 Vunc 124 4417 a0s 2387
Junc 49 4315 033 2289 ljunc 12 4,465 aw 238

Hinh 3.12: Két qua tinh todn dp luc nwée tai tt ca cdc mit vao gio' cao diém
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Gl A el il el e W
Prpe 3 % 10 130 753 am 708 |Ppe0 31 & 130 054 a1 081
Pipe 4 8 110 130 734 a7 67 |Pped 130 6 130 -2 aos 021
Pipe 5 55 110 130 752 am 707 |Ppes2 a“ 10 130 09 a1 ars
Pioe 6 18 110 130 734 a7 675 [Poexs 15 10 130 063 ao7 008
Pioe 7 7 10 130 o8 00s ass  |Ppet & 10 130 a49 00s 005
Pioe 8 165 & 120 oz om 022 |Ppexs 15 10 130 a3t 003 o
Pipe 9 ) 110 130 768 81 734 |Pped % & 130 005 aw ao?
Pipe 10 150 110 120 £73 071 575 [Ppes” % 10 130 aas aoo Qoo
Ppe 11 123 & 130 07 ) 023 [Ppe3s 120 & 130 -008 a0z a2
Pipe 12 132 & 130 0 203 003  |Ppe® 2 10 130 030 003 o
Pipe 13 20 1m0 130 52 ass 159 |Pped 130 & 130 -G 003 aos
Pipe 14 100 6 130 ao7 am o |Ppedt 21 & 13 an aos 006
Pipe 15 107 10 130 475 050 @ [Ppew 6 10 120 096 aw a6
Pipe 16 95 & 130 007 o 002 [Ppesd & 10 130 a%m aos a0
Ppe 17 15 10 130 a0 % 221 [Ppest 15 10 130 -a7s 008 aw
Pioe 18 w7 & 130 a» am 026 |Pipeds & & 130 and aor 00!
Pre 19 2 10 130 EY ) a® 192 |Pipeds 205 & 130 an aoe 006
Pige 20 2 10 130 190 0 ass  |Poedr 5 10 130 a3 aoe aoe
Pipe 21 15 10 130 L& am’ asy Ppe 48 210 &3 130 aM ood _06
Pipe 22 15 10 130 157 ar 03¢ |Ppedd 2 10 130 -G8 008 an
Pipe 23 & 10 130 060 aos aor  |Pipest 125 10 130 1.29 0 a7
e M ” 6 130 006 062 001 |Ppe as & 120 am 02 130
Pine 25 2 10 130 040 aos aos  |Ppes? 08 10 130 233 a2s 081
Pipe 26 & & 130 006 a® aor  |Ppest & & 130 006 an2 00!
Pipe 27 & 10 130 0w ) Q01 |Pipess % 10 130 257 a2r 097
Proe 28 100 6 130 ao? ) ac2 |Ppess 2 10 130 -a01 aoo 000
Pipe 20 105 6 130 007 o 0c2  |PweS7 2 10 130 -606 a64 473
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Length Diometer | Roughness Flow Velocity | Unit Headloss
Link 1D m mm LPs m mkm
Pipe 58 85 & 130 an o oo
Ppe 59 a 150 120 576 061 431
Pioe 60 * 10 130 546 as7 191
Poe 61 163 & 130 arn 003 aod
Poe & 72 & 120 an a0 004
Poe &3 145 & 130 an 03 a0
Plpe 54 37 10 130 516 ase 1
th | Diometer hness Fiow Velocty | Unit Heodioss
Pioe 65 3 10 130 487 as 26 | e 9 - Aoy fos . M*’"”' e
Pipe 6 el & | an ot 004 Tooe st 21 110 130 259 az7 098
Pipe 67 8 "o 130 44 o 265 Tpoess 1 10 130 -£6¢ am 561
Poe 68 2 110 130 oy a47 264 o o~ ~ = T m~ T
e ® - o5 o oo s 0% fopcsr s 10 130 -107 an am
Pioe 70 3 110 %0 289 041 208 o = % = S e s
2 15 110 130 388 a4t 207
o Pipe 8 F 10 130 a8 00 a2
ik - i i . o 1% Peew 125 & 130 Qo9 03 003
pe
Poe 73 st 70 120 345 a% 167
Pipe 91 8 & 130 aod aor a0
e 74 136 & 130 009 ag3 ao3
Pipe 92 &5 1o 120 -a6¢ ao7 ao?
Pipe 75 % 10 130 218 033 et |
Pipe 93 b & 130 208 ae a0
Poe 76 % & 130 a7 a0 a2
_ Pe 5 2 10 10 045 aos aos
Ppe 77 2 110 130 295 a3 125
Pige 95 108 6 130 a1s aos 007
Pipe 78 H (%) 130 o7 e e
Pipe 96 : Q 201 001
Poe 79 7 & 130 a2 a0 e | = - and N
7 10 : : a
Pioe 80 7 & 130 a2 a0t aco |7P* S » s o "
Poe 81 2 10 130 287 2% 1 |Pee% ” » S - o o
Pioe 82 & 6 130 ood a1 por (PPE® ad 1o 130 -5 ale a3
o = = = e e acs (Peetit » 10 120 7.54 am 7.09
oy o - = = = aes |Peei2 2 110 120 753 o 709

Hinh 3.13: Két qua tinh todn cdc yéu té thiy lyc cia tdt ca cdc doan ong
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* Kiém tra ap lwc mang lwéi khi xay ra chay:

- Tir s6 dan ctia khu vye <5000 nguoi theo TCVN ta biét duoc xdy ra 1 dam chay va
luu luong 1y ra ctia moi dam chay 1a 10 I/s, dé an toan gia sir thoi gian xay ra dam chdy 1a
3 gio lién tyc 1a 17h, 18h, 19h la nhimng gid cao diém dé c6 két qua bat loi nhat
khi xay ra chay - Chon phuong 4n trong mang ludi nat ¢é cot ap lyc nho nhat trong gid

dung nhiéu nudc, khoang cach gitra hai ntit do 1a tuong doi xa so véi ngudn.

- Khi xay ra chdy thi két qua sé& phu hop khi trong thdi gian xay chay thi cot nude
ap luc cua cac diém trong mang khong duoc nho hon 10 m . Néu khi xdy ra chay
ma cdt nude ap luc cia cac diém trong mang ludi nhé hon 10m thi lac d6 ta phai bd tri

thém bom du trit c6 thoi gian van hanh trong ba gio xdy ra chay.

- Ta nhan thdy vao gio dung nudc nhiéu nhét thi tai nat N32 1a ¢6 ap luycthap. va cé
duong dng d110 di qua ta xem nhu 1y nude tir hong ciru hoa tai ddy. Vay ta xem nhu vao
gid cao diém xay ra chay tai dia diém d6 va gan thém luu luong chira chay 1a q=10 I/s va
gan cho hé s pattern chita chay va thoi gian chay 1a trong 3 gid dung nudce nhiéu nhét.
Pattern chita chdy khi chdy xay ra trong 3 gio lién tuc thé hién ¢ dudi.

Fattern |0 Drescription
|I:E ||:hua chay
Time Period 1 2 3 4 a] B 7 a
Fultiplier 1] 1] 1] 1] ] ] ]
1
[1a]
o
1]
e
L=
I} [l [ 1 [] [ 1 [ 1 1 [} 1 1 1 ] 1 [} 1 ] ]
0 1 2 3 45 67 & 910111213 14 15 16 17 13 19 20 21 22 23 24
Time (Time Period = 1:00 hrs)

Hinh 3.14: Thiét ldp pattern chita chdy
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Hinh 3.15: Nhu cau dung nuoc tqi nut xa nhat (32) khi co chay
Elevotion Demand Head Pressure Eievation Demend Heod Pressure

Node 1D m LPs m m Node 1D m LPs m
Junc 2 2 ao? 2064 2564 [lunc22A 4469 ao7 2285 1838
June 37 4 a0 264 2568 [unc21A 441 aos 2285 1844
Junc 3 4 o 286 2463 [Junc20a 4411 006 2285 1844
Junc 38 4 as 2864 26¢ [lunc 1 402 0% 2n 1869
e 39 4 a8 B 232 |knc17A 4072 02 275 1867
lunc 4 4 aw 283 232 [knc2? 42 022 253 1833
Junc 40 4 a3 2816 2416 [Junc2s 4203 a’ 2245 M
Junc 404 403 027 213 210 [me2 4288 a1 2212 1784
Lunc s 401 065 27283 28 |unc30 4288 0% 22,06 w7
Junc SA 408 027 m 2271 [lunc27a 47175 aos 28 1835
unc 6 207 aor 515 2108 |Junc304 4079 acs. 205 1797
une 13 2103 040 2487 2076 |hunc32A 4015 a1 273 7R
Junc 7 an 035 x4 2103 |hnc3t 4227 am 218 17.60
June 7A 408 009 214 2110 [hme2 4206 1036 27 17.54
Dunc 124 4087 007 2487 2078 [knc3lA 404 a0 2.8 1778
Junc 14 2061 04, 2248 1942 |hunc2? 4231 a6 286 1862
Junc 15 4062 a3 2an 1925 |une234 431 oo 2286 1855
Junc 154 412 Qo7 233 1919 |unc2e 437 a0y 2285 1as2
Junc 144 403 a» 2343 1940 |hunc 25 432 028 2285 1853
Junc 16 415 ao1 288 1873 |unc2sa 436 ans 2284 1848
lune 17 4138 a3 27 1863 [unc 264 4346 an 2283 1849
Junc 18 1215 a2s| 2286 1865 |[Amc26 4237 (¥ 2285 1861
Junc 19 42u 00! 2286 1862 |[unc33 424 & 218 17.se
Lkstre 184 425 ao? 2286 1861 |Mnc32A 452 0> 218 17.28
Junc 20 2202 a5 2286 1856 {lunc3d 45 234 238 17.85
Janc 21 425 au 2285 1856 |lunc 344 43 am 2223 7.4
Junc 22 2 a2 285 1867 unc 35 42 a9 229 1874
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Node D m LPs m

Dunc 354 074 006 2296 1888
Jurc 4 4014 a0t 25 YY)
Junc 55 40 0ot 25 1952
onc 4! 406 am 2784 2278
Jonc 214 402 arn 27.84 2281
Jonc 42 PPy am 2% 2208
Junc 424 4153 att 7.3 2216
Junc 434 4154 att 7.0 28
Junc 43 433 am 27.03 270
Junc &4 4407 are %6 22
[unc 244 4255 ar 262 2237
Junc 45 4457 a3 237 2191
Junc 454 4% arn %37 2n
Dhonc 46 4472 201 2606 2159
[hanc 47 443 ads 2580 2136
anc 47 434 aos 2580 2145
Junc 48 431 aor 270 2038
Danc 49 4315 833 257 2026
Jurc 494 L.466 ac 2457 2010
Junc 50 232 o 2419 19.96
Junc S04 a 009 2418 19.86
Jonc 51 418 ate 2201 0
Junc S1A 4% 007 201 1971
Junc 528 4302 Yy 2266 1935
Junc 52 4118 aot 2285 1973
Junc 32C 4083 aw 2385 976
Junc 524 4183 ag2 2385 1967

Elevation Demand Heod Pressure

Node D iPs m

Junc 328 4138 oa: 2385 "7
Lunc 53 4052 au 266 %61
Junc $34 42635 aw 2366 A
Uune 8 419 ar a13 0%
e 84 a3 oo8 aS13 a8
Uure 9 e o9 S13 2089
Jume 98 448 oo a1 X068
Junc SA 43 am 213 a7
Uunc 10 4337 o 2103 207
Junc 104 40 Gos 2193 065
Jume 17 43N a 2513 a7
Uunc 118 439 00¢ AR 73
Junc [1A 449 an s 63
June 124 L4 cos a2 an
ume 12 4488 e X3 20060

Hinh 3.16: Két qud tinh todn dp luc nwde tai tdt ca cde nit khi c6 chdy
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e m:m Diometer | Roughaess i:s' v.::y wmm ey "zf" Dm”:w' Roughness ?;; Vd:y Unit HN::M
Ppe 3 = T 10 1253 132 819 |[PoeX 31 & 130 as¢ e [
Pe 4 i 10 130 2235 130 7.0 |Peed! 120 & 130 0% 008 azt
Pige 5 55 110 130 122 L2 s |Ppedd “ 190 130 663 an 559
Ppe b 8 110 130 1233 130 1766 |Pipeds 5 0 130 635 a7 517
% 7 110 120 118 012 023 |Ppet & 110 130 617 06s 4%0
Pres 165 83 130 ar aos a2y |Pwe3s 15 110 130 i ae 443
Pipe 9 N 1m0 130 1335 1.40 046 |Poeh % & 130 aos agz ao
Pige 10 150 1 130 -12.40 13 1785 |Poe37 5 110 130 564 0s9 415
Pipe 11 148 a 120 a7 ace a2y |Ppe3s 120 -+ 130 008 003 as
Pipe 12 132 a 130 am ao3 a0y |Ppe 3 2 170 130 -538 057 i
Ppe 13 .} "o 130 -10.89 115 1HRoe [Ppe & 120 & 130 -009 am G0,
Pioe 14 100 &3 130 007 oo aq2 [Piped! 21 & 130 Q13 004 006
Pipe 15 107 1m0l 130 ne 110 1234 |Pioe &2 1 110 130 096 0w aw
Pipe 16 95 P 130 ao? ae 002 |Ppedd @ 10 130 a7% 008 aw
Pge 17 15 10 120 269 102 1320 |Ppedd 15 10 130 -a7 acs aw
Pive 18 % @ 130 ¥ a0 026 [Poeds “% 63 13 oot a0 00!
Pipe 19 & 10 130 240 0% 1067 |Pipeds X5 6 130 an 0 005
Pipe 20 2 10 130 -1.90 0 ass |Ppedr 52 1o 130 033 oo ac2
Pipe 21 15 10 120 -7.49 an 701 |Pipe 4l 210 & 1% au 0o 006
Pipe 22 15 110 130 157 a7 239 (Ppedd B 10 130 S12 054 347
Pipe 23 &0 10 130 a0 006 Qaar |PipeS! 125 10 130 1. 059 L
Pipe M 7 & 130 aoe o 00! |Ppe 2 a8 & 10 am o 120
Ppe 25 2 10 130 () 0o 003 |Pipe S3 108 10 130 666 am 564
Pipe 36 & 63 130 aos am 001 [Pipe 5t o @ 130 008 a2 a0t
Pipe 27 a5 190 130 am o 001 [Pipe 55 % 110 130 650 an a2
Pipe 28 00 6 120 a0? ow 02 |Ppets FY) 110 130 00! 200 00
Pye 29 108 63 120 ao? o 002 |Pipes? B3 110 130 -1038 109 1254
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Length Dwemeter Rovghness Flow Velockly | Unit Hendiosr

Link ID m mne iPs m's mem
Pipe 38 165 @ 12 a1 003 ac
Pipe 59 4 e 10 009 106 217
Pipe 60 ] e 120 -4 .09 nse
Pipe 67 163 & 130 an 0a3 aoe
Pype & 172 & 130 an QM o
Ppe 63 168 & 120 an o3 ane
Prpe 64 37 110 130 949 100 1087 Length Diameter Roughness Fiow Veioaty | Unit Meadioss
Ppe 65 = 10 130 2 as7 10z |Lnk0 o e il oo nducs
== — ~ ™ B e aod |Pipeds " 10 130 -1097 115 1421
Ppe 67 2 1o 120 87 0% 337 |Pipe 86 105 6 130 03 Qo8 am’
Pe 66 @ 110 130 Y o2 233 [Pioe 87 & 110 130 -107 an am
et 4 & 1% 0% hoad 0& 1pie 85 120 L) 130 acs aos @02
Pipe 123 110 130 82! 08 2 s — ~ —- — ~ -
Pge 71 5 10 120 a2 286 2w

Pipe %0 125 63 130 009 a03 003
Pipe 72 13 & 120 009 a0 603
m 5 = ~ = e is |PRed! 58 62 130 -00¢ a0t 001
= % ~ ™ . ~— o |Poe® 4 10 130 -064 Qo7 ao7
Ppe 75 > 110 120 -735) a» 708 |Pipe 33 70 & 130 -0.05 Qe 001
Ppe 76 % & 120 ao7 age a®2 [Pipe 54 e 190 130 045 aos a4
Pipe 77 M 10 130 -7.28 Q77 &65 Pipe 95 105 63 130 arns aos 007
e : i = = = 8% loipe 96 55 & 130 004 aor aor
Pipe 19 7 & 1 ae aot oo

Pipe 97 4 e 130 Q15 aoe @00
Dipe ” & 2 a0 oot acw
Pipe 81 » 110 120 .20 ar asi| |Ppe%e 60 &8 130 aas an aor
T — = — — — o1 |Pwe9 X 110 130 -1.50 216 036
Pipe &2 " & 130 au 004 aos Pipe 111 2 19 130 1254 132 1822
Pipe 4 F) 10 1% %2 a7 05 |Pipe 112 2 10 130 -1253| 132 1818

Hinh 3.17: Két qua tinh toan cdc yéu to thuy lyc cua tat ca cac dogn ong (khi co chay)
Ta thay vao gid cao di€m ap luc tat ca cac nat déu 16n hon 10 m, vdy mang ludi thod man ap luc chita chay.
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Khi xay ra chay, nhu cau str dung nuéc ting dot bién tai mot s vi tri (thudng 1a céac
hong chita chay), diéu nay s& gay sut ap cuc bo tai cac nut gan khu vyc xay ra chay. Tuy
nhién, trong két qua tinh toan & Hinh 3.16, ap luc tai tat ca cac nut trong mang van duy tri
I6n hon 10 m. Piéu nay co6 thé 1y giai dua trén cac co s sau:

1. Thiét ké mang lw6i phan phdi nuére theo tiéu chuin cip nwéc chira chay:

Mang lu6i da dugc thiét ké véi tiét dién dng, luu lugng va cot ap dam bao du kha ning
cap nudc cho ca nhu cau sinh hoat va chita chay cung luc

Ap lyc t6i thiéu yéu cau tai hong chita chdy thudong khong nho hon 10 m cot nude va

két qua mo phong dap tng yéu cu nay.
2. Két néi vong va phan nhanh hop 1y trong mang cap nuwéc:

Mang luéi duoc thiét ké dang vong, giup phan phdi déu ap luc va giam thiéu ton that

ap do c6 nhiéu duong tiép can dén nat.

Diéu nay duoc thé hién rd ¢ Hinh 3.17, v6i ton that ap lyc trén mdi km duong 6ng (unit
headloss) rat nho, phan Ién dudi 0.1 m/km, cho thiy dong chay dugc phan bd déu va hé s6
t6n that thap

3. Toc @9 dong chay va dwong kinh 6ng phui hop:

Puong kinh éng duoc lya chon phu hop (thudng 1a 130 mm hogc 110 mm nhu trong
bang), dam bao téc do dong chay dudi mic gay ton that 1n.

Tbc d6 dong chay chu yéu dao dong tir 0.02 dén 0.9 m/s (Hinh 3.17), ndm trong gidi
han khuyén nghi dé duy tri ap luc.

4. Tai niit xa nhat (Node 32) vin dam bao ap luc téi thiéu:

Hinh 3.15 cho thy tai thdi diém co6 chay (khoang 16—17h), 4p luc tai nat 32 giam manh
nhung van duy tri trén 17.5 m, tc 16n hon muc yéu cau téi thiéu 1a 10 m.

Diéu ndy minh ching mang luéi da duoc thiét ké véi do du phong tot, du tai nit bét loi
nhét.
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CHUONG 4. THIET KE HE THONG THOAT NUOC MUA

4.1. Quy hoach hé théng thoat nwéc:

4.1.1. Nguyén tic quy hoach:

4.1.2. Thiét ké cau tao cong trinh thoat nwéc:

a. D¢ déc ngang:
- Cac tuyén c6 d6 déc ngang duong do vé 2 phia tai tim duong véi d6 doc 1a 2%.
- Po doc ngang hé phd: 2%.

b.. Ranh bién:

- Ranh bién (ranh doc) c6 thé duoc b tri mot bén hodc hai bén duodng tuy thudc vao

quy md mit cit ngang.

- Ranh bién dudng phd thudng duoc ciu tao dang lién bo via dé thu nude vao giéng thu

nudc.
c. Cwa thu nwoc:

- Khi chiéu rong dudng phé nhé hon 30 (m) hodc khi d6 ddc doc 16n hon 3% thi khoang
cach gitra cac giéng thu khéng 16n hon 30 (m). Chiéu dai doan dng ndi tir giéng thu dén
giéng thu ctia duong 6ng khong 16n hon 40 (m). Puong kinh tdi thiéu doan éng nbi phai

xac dinh theo di¢n tich thu nudc mua tinh toan nhung khong dugce dudi 300 (mm).

- Ctra thu phai c6 song chin ric. Song chin rac thiét ké bang bé tong tinh ning cao
mang lai my quan d6 thi, gia ca canh tranh so voi thiét ké truyén thong 13 nip song chan
rac 1am bang gang, thép.

- Ctra thu nude dang ctra ngang: ¢ nip chiu luc dé xe c6 thé chay 18n, c6 cac khe nude
chay va giit rac, thuong lam khi dudng cdng nam duéi 1ong dudng hodc bo via vat thap.
Mit trén ctia song chan rac dat thdp hon rdnh duong khoang (10-30) mm.
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MAE CAE NGANG HOATHU NOOU MAE BARG HOATHU NOOO
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Hinh 4.1: Cwa thu nuoc mua
d. Hé ga:

- Pé dam bao vé sinh mdi truong sir dung loai hd ga ngan mui (chi tiét & ban vé).
e. Cong doc chinh:

- Kich thudc hay duong kinh t6i thiéu cta cong thoat nude phai duge tinh toan theo
diéu kién thuy van thuy luc tham khao tiéu chuan hién hanh va xem xét dong thoi véi
phuong an bd tri & bén nao trén mit cét ngang; va xem xét két hop vai viée d4u ndi véi céc
duong 6ng khac.

- Kich thudc t6i thiéu lién quan téi kha nang vé sinh, sira chita dudng cong trong giai
doan van hanh khai thac. Khi trén duong cong 1a nhitng cong trinh kién ¢ c6 tudi tho cao
hoic luu lwong giao thong 16n thi nén dung cong thoat nude ¢o kich thudce 16n.

- Géc ngodc cua cbng, ndi cong

+ Goc ndi giita hai tuyén cong thoat nudc khéng nén nho hon 90°. Khi nhé hon phai
nbi qua giéng chuyén bac kiéu thang dimg hoidc giéng tham.

+ Khi str dung dudng kinh cong tir 1200 (mm) trd 18n, cho phép xay dung cong luon
cong véi ban kinh khong nho hon 5 1an ban kinh cng va phai cé giéng tham ¢ 2 dau doan
ubn cong.

+ Nudc chay tir rinh vao giéng thu can duoc lang cian va chan rac.

- Chiéu sau dit cong tron tinh tir dinh dng dén mit dudng d6i véi khu vuc c6 xe co gidi

qua lai tbi thiéu 14 0,5 (m) va khong nho hon chiéu day két cau 4o duong. Ddi véi cac cong
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c6 dudng kinh tir 500 (mm) tro xudng dat ¢ khu vuc khong cé xe co gidi qua lai, yéu cau

d6 sau cong téi thiéu 1a 0,3(m).

- Pbi voi mang ludi thoat nuwdc mua khi chénh cbt gitta cac day cong nhé hon hoic
bang 0,5m, dudng kinh cong dudi 1500 (mm) va toc d6 khong qua 4 (m/s) thi cho phép ndi
cong bang giéng tham. Khi chénh c6t 16n hon phai c6 giéng chuyén béc.

f. Cong ngang dwong:

- Cong qua dudng phai dam bao diéu kién chiu luc, véi kich thude khéng nhé hon
duong cong & thuong luu, t6i thiéu co dudng kinh 500 (mm) hodc twong duong.
4.2. Quan diém quy hoach va thiét ké hé thong thoat nuwéc:

a. Quan diém quy hogch:

- Do tinh chat ciia nudc mua va nude thai khac nhau nén cé thé to chirc hé thong thoat
nude khac nhau. C6 ba ché d6 thoat nudce: ché do thoat nude chung, ché d6 thoat nude riéng

va ché do thoat nudc nira riéng.
- Ché d6 thoat nuéc chung:

+ Nudc mua, nude thai sinh hoat va nude thai déu cho chdy chung vao mot duong ong
sau d6 qua cong trinh lam sach 161 cho chay vao ao, ho, song sudi...Dd1 vo1 nude thai thi

can can xu 1y cuc bo trude khi cho chay vao duong ong chung do ¢6 nhiéu chat doc hai.

Nooag oag chung

tram xolyu

Hinh 4.2: So do thodt nuwée chung

- Uu diém
+ Gi4 thanh xay dung thap.
+ B6 tri hé thong thoat nudc don gian.

- Nhuoc diém:
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+ Ché d¢ lam viéc cua duong dng vé mit thity luc khong tét.

+ Piéu kién vé sinh méi trudng kém.

+ Gia thanh x4y dung hé théng 1am sach va chi phi quan 1y ting.
- Pham vi str dung:

+ Dung cho d6 thi nh ¢, luu lugng nude khong 16n.

+ Dung cho cac tiéu khu doc lap.

- Ché d6 thoat nuéc riéng:

+ Nudc mua, nudc tudi cdy, tudi duong dugce thu vao duong ong riéng roi chay truc

ti€p vao ao, ho, song, sudi,....

- Nudrc thai sinh hoat, nudc thai cong nghiép thu vao duong dng riéng sau d6 qua cong

trinh lam sach (tram x 1y) rdi cho chdy vao ao, hd, song, sudi,. ..
- Uu diém:
+ Kich thudc tram xir Iy nho nén gia thanh xay dung thap.
+ Ché d¢ l1am viéc cua duong dng vé mit thity luc hop 1y.
+ Piéu kién vé sinh méi trudng dam bao.
- Nhuoc diém:
+ Tong gia thanh xay dung ting.
- Pham vi str dung:

+ Dung cho do thi hién nay.

SVTH: Nguyén Vin Phung GVHD: TS. Vii Huy Cong, ThS. Pham Ly Triéu 62



Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

+ Puogc stir dung rong rai trong cac do thi lon, hi¢n dai.

thoatinooa sinh hoat thoatin66G moa /
I

| < |

| I

SORG - //

Hinh 4.3: So do thodt nude niva riéng

traim xodyu

H
-

- Ché @9 thoat nuwéc nira riéng:

+ Tuong tu nhu hé thong thoat nudc riéng nhung c6 thém cong trinh dic biét c¢6 cau
tao sao cho khi luu lugng nude mua it thi chay theo nude ban dén cong trinh 1am sach, khi

mua lén, nude sach tran qua bo phan tran x4 truc tiép ra song hd.
- Uu diém:
+ Kich thuéc tram xtr Iy nho nén gia thanh xay dung thap.
+ Ché d¢ lam viéc cua duong dng vé mit thity luc hop 1y.
+ Piéu kién vé sinh méi trudng dam bao.
- Nhuoc diém:
+ Téng gia thanh xay dung ting.
+ Két cu phirc tap.
- Pham vi st dung:

+ Dung cho do thi hién nay (khi luu lugng nude mua 16n).
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+ Pé cai tao hé théng thoat nudc chung & cac do thi cil.

thoatin6oa sinh hoat thoatin66G moa

/

coag trinh

traim xodyu

SOAG S //

Hinh 4.4: So do thodt nwéc riéng
KET LUAN: Tuyén dudng nim trong dy an quy hoach khu d6 thi Golden Hill. Vi day

1a khu d6 thi méi nén thiét ké thoat nudc theo ché do thoat nudc riéng dé dam bao vé sinh

moi truong.

4.3. Thiét ké h¢ thong thoat nwréc mua theo tiéu chuan 7957-2023:
-Tai trong thiét ké:
+ Cong qua duong tai trong HL93
+ Cong doc via hé tai trong 300kg/m2

-Thoat nudc mua: Toan bd lugng nude mua s& duge thu gom bang hé théng céng ngam
D600; D800; D1000, xa ra ctra xa CX1,CX2 va CX3.

- Thong s k¥ thuat:

+ Chu ky tran cong P=5 nam d6i voi tuyén cong chinh.
+ Chu ky tran céng P=2 nam dbi voi cong tiéu khu.
(1ay theo tiéu chuan TCVN 7957-2023)

- Van tdc chay tinh toan theo QCVN 07-2:2016/BXD:

SVTH: Nguyén Vin Phung GVHD: TS. Vii Huy Cong, ThS. Pham Ly Triéu 64



Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Bdng 4.1: Vin téc nhé nhdt trong cong

Puwong kinh, A LK
d(mm) Van toc (m/s)
150 - 200 0,7
300 - 400 0,8
400 - 500 0,9
600 - 800 1,0
900 - 1200 1,15
4.3.1. Tinh toan luu lwgng nwéc muwa:

Trong do:
Qm: Luu luwong nude mua thiét ké, /s
q: Cuong d6 mua rao thiét ké, 1/s/ha
F: Dién tich luu vuc ma cong phai thoat, ha
B: Hé s6 phan bé mua
v: Hé s6 dong chay
a. Xdc dinh hé sé phén bé mwa
Phu thudc vao dién tich luu vuce, xac dinh theo Bang sau:

Bdng 4.2: Hé s6 phdn b6 mua § (TCVN 7957:2023)

Di%lqtci,c]l:;wu Hé sb p Dié:‘:ll.rtci’cll:;lru Hé sb p
<500 1,00 4000 0,80
500 0,95 6000 0,70
1000 0,90 8000 0,60
2000 0,85 10000 0,55
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b. Hé sé dong chdiy

La ti s gitra lugng nudc mua chdy vao cong voi toan bd lugng nude mua roi xudng

luu vuec.

Y.FE+¥,FE+ +¥ .F
FE+F+ +F
Trong do:
+y: hé sb dong chay binh quén cua luu vuyc.
+ F,F,,...,F, : dién tich luu vyc c6 tang phil mat khac nhau (ha).
+ y1L,y2 ,...,yn: hé s6 dong chay twong Gng voi vat liéu 16p phi mat, 1ay theo Bang 5-
TCVN 7957:2023

Chon chu ky ldp lai trdn mua tinh toan P=2 ndm, ta c6 hé ) dong chay tuong trng voi

cac vat liéu 16p phu:

+Mat duong BTN: y =0,73.
+Mai nha va Mat phiu BTXM: v =0,75.
+Vuon, cong vién (c6 chiém<50%) v =0,32..

C. Cwong dp mira rao thiét ké:
- Tinh toan thoat nuéc mua TCVN 7957:2023 theo cong thirc sau :
_ A.(1+ C.IgP) K
(t+b)’

Trong do:

+ q: Cuong do mua, 1/s/ha

+ A, C, b, n: Cac hang sb khi hau, 14y theo, tiy thudc diéu kién mua cia dia phuong
A=2710,C=0.52;b=10;n=0.65

+ P: Chu ky tran, ndm
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+ K: Hé s xét dén tac dong cua cac yéu t6 bién d6i khi hau d6i voi cuong d6 mua. K
phu thudc vao kich ban bién d6i khi hau timg dia phuong va 1iy theo khuyén nghi cta cac
co quan chuyén mén vé khi twong thuy vin khu vue (K>1).

+ t : thot gian mua tinh toan (phit). t =to + tr + tc.

+ to — thoi gian nudc chay tir diém xa nhat ctia lvu vuc dén ranh duong (thoi gian tap
trung nude bé rong) to = 5 — 10 (phat).
. 5 . |
+ t; — thoi gian nudc chay tir rinh dén giéng thu gan nhat: t, =0,021. -
\Y

r
l; — chiéu dai ranh (m).
Vr — van toc nude chay trong ranh (m/phit) .

1

V

c

+ t; — thoi gian nude chay trong cong (tir cira thu dén tiét dién tinh toan): t, = 0,017,

lc — chiéu dai doan cong tinh toan (m).

Ve — tbe dd nude chay trong cong (m/phut).
d. Xdc dinh kich thwéc cong doc:

Trinh tu tinh toan:

- Gia thiét khau d6 cong cho ting luu vurc.

- Gia thiét chiéu sau nudc chay trong cong.

- Tinh toan tiét dién tich uét o.

- Tinh toan chu vi uét A.

- Tinh toan ban kinh thuy luc R.

- Tinh toan V, kiém tra Vimin, Vimax

- Tinh toan kha ning thoat nudc cia cdng Qm, so sanh kha ning thoat nudc thiét ké.

- Lwa chon khau d6 cng.

Xéc dinh Q,, = .V voi:
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n.D?
- Dién tich uét: © = %.(BGO—QH%R.R.SM(Q) (mz).

- Chu vi u6t: & = 2D —1.D.229=% (m).
360

- Ban kinh thiy lyc: R = %

D-h0

A A . , X 1 -
- Van toc nude chay trong cong: V==-xRY*x /Rxi (m/s
y trong cong . JRxi, (m/s)

+ n: hé s6 nham (ma sat vat lidu lam cong): n= 0,013

- Kha nang thoat nude cua cong: Q,, = .V >Q,

}
(0.75-0.8)D

h0=(0.75-

Hinh 4.5: Tinh todn khdu dé cong
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4.3.2. Két qua tinh toan thiy luc 6ng:

Bdng 4.3: Kiém tra khd nang thodt nuéc muwa

£ Thoi gian mua tinh Q Dién tich lvu vuc v,
Doan cong . , = =
. toan (phut) 8 (ha) Luu ) o3
- Chiéu 02 O [ o 21 Tong | & B d
N =, dai [ g g | g || nf| T | Pode s
& g % 5 S | S 2@ | nuoc = cong
= cong tyr tc t 2 S = g S luong | =
&, 2 S 55 | 22 P2 | mua S,
& o = o | = ® S
ks o ga s: (TQ
Lom) | ohity | (ohity | by | & | Fucha | Fagha [—— Q QP
¢ phut) | (Phub) | APAUD T g g | 7o « ha "™ m¥s | mm °
Mang ludi 1
HG15 HG19 19.12 | 15.00 | 054 | 1554 | 0.37 | 0.28 | 0.00 | 0.28 | 0.07 | 0.07 | 0.60 | 0.30% | C
HG15 HG24 87.35 | 15.00 | 245 | 1745 | 035 | 059 | 0.00 | 059 | 0.15 | 0.15 | 0.60 | 0.30% |G
HG13 HG15 39.72 1745 | 1.11 | 1856 | 0.34 0.28 0.59 | 087 | 0.21 0.21 | 0.60 | 0.30% | C
HG25 HG27 32.00 15.00 | 0.90 | 15.90 | 0.36 0.12 0.00 | 0.12 | 0.03 0.03 | 0.60 | 0.30% | C
HG13 HG25 11.90 1590 | 0.33 | 16.23 | 0.36 0.28 0.12 0.4 0.10 0.10 | 0.60 | 0.30% | C
HG9 HG12 80.00 15.00 | 224 | 17.24 | 0.35 1.24 0.00 | 124 | 031 0.31 | 060 | 0.30% | C
HG9 HG13 19.62 | 1856 | 0.45 | 19.01 | 0.34 | 1.24 | 099 | 223 | 054 | 054 | 0.80| 0.30% |C
HG2 HG9 122,13 | 19.01 | 2.83 | 21.84 | 0.32 1.24 099 | 223 | 051 051 (080 | 0.30% | C
HG38 HG47 189.82 | 15.00 | 5.32 | 20.32 | 0.33 0.54 0.00 | 0.54 | 0.13 0.13 | 0.60 | 0.30% | C
HG38 HG56 185.21 | 15.00 | 5.19 | 20.19 | 0.33 0.45 0.00 | 045 | 0.11 0.11 | 0.60 | 0.30% | C
HG38 HG31 22.92 20.32 | 0.64 | 20.96 | 0.32 0.2 0.99 | 119 | 0.28 0.28 | 0.60 | 0.30% | C
HG31 HG37 120.00 | 15.00 | 3.36 | 18.36 | 0.34 0.3 0.00 | 0.3 | 0.07 | 0.07 |0.60 | 0.30% |Q
HG31 HG28-HG2 48.00 | 2096 | 1.11 | 22.07 | 0.32 0.2 129 | 149 | 0.34 0.34 | 080 | 0.30% | C
HG2 HG1 16.00 | 22.07 | 0.32 | 22.39 | 0.27 1.24 248 | 3.72 | 0.73 0.73 | 1.00 | 0.30% | C
Mang luéi 2
HG57 HG68 210.08 | 15.00 | 5.89 | 20.89 | 0.32 | 052 | 0.00 |052| 0.12 | 0.12 | 0.60 | 0.30% | C
HG68 HG78 196.17 | 15.00 | 550 | 20.50 | 0.33 1.04 0.00 | 1.04| 0.24 0.24 | 0.60 | 0.30% | C
HG68 HG81 64.76 | 20.89 | 150 | 22.39 | 0.31 1.2 156 | 276 | 0.63 0.63 | 0.80 | 0.30% | C
HG81 HG92 223.32 | 15.00 | 6.26 | 21.26 | 0.32 1.2 0.00 1.2 0.28 0.28 | 0.60 | 0.30% | C
HG81- HG105 252.00 | 22.39 | 5.02 | 27.41 | 0.25 1.29 276 | 405 | 0.72 0.72 | 1.00 | 0.30% | C
HG93
HG105 HG109 4760 | 2741 | 095 | 28.36 | 0.24 1.29 276 | 405 | 0.71 0.71 | 1.00 | 0.30% | C
HG154 HG161 135.43 | 15.00 | 3.80 | 1880 | 0.34 | 054 | 0.00 | 054 | 0.13 | 0.13 | 0.60 | 0.30% |Q
HG149 HG154 110.87 | 15.00 | 3.11 | 18.11 | 0.34 | 037 | 0.00 | 0.37| 0.09 | 0.09 | 060 | 0.30% |Q
HG135 HG154 2393 | 1811 | 055 | 1866 | 034 | 0.83 | 091 |1.74| 043 | 043 |0.80 | 0.30% |G
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£ Thoi gian mua tinh Q Dién tich luu vuc v)
Doan cong ‘ toan (phiit) g (ha) T T -
Chiéu 'R O | o Tong | & i

v o dai o @ | 29 5. | luong Iy ~ | Dodoc |g
@ 3 o 5 =2 |2 |22 | nuse 5 cong |

8 cong tir tc t = g8 | 22 |onm lwong | =

S e S s = = P e | mua o)

g)‘ g" — o 'g g_‘ D> g»

—_— %‘ g\. o =] [\7=)
Le(m) | (phat) | (phtt) | (phét) | 4 | Fuha | Feqha i Q Q1 21 o
c phu phu phu I/s.ha bt cd ha m m3/s | mm ° |
HG140 HG146 9445 | 1500 | 265 | 1765 | 035 | 061 | 0.00 | 061 | 0.15 | 0.15 | 0.60 | 0.30% | O
HG135 HG140 5264 | 1765 | 122 | 1886 | 034 | 083 | 061 | 144 | 035 | 035 [0.80| 0.30% |O
HG128 HG135 123.99 | 1886 | 2.87 | 21.73 | 032 | 0.83 | 152 [235| 054 | 0.54 | 0.80 | 0.30% |C
HG125 HG128 60.00 | 1500 | 168 | 1668 | 0.36 | 029 | 0.00 | 0.29 | 0.07 | 0.07 | 0.60 | 0.30% |G
HG128 HG112- 67.37 | 2173 | 134 | 23.08 | 027 | 113 | 264 |377| 073 | 0.73 |1.00| 0.30% |

HG114
HG114 HG124 201.29 | 15.00 | 5.64 | 20.64 | 0.33 | 1.13 | 0.00 | 1.13 | 0.27 | 0.27 | 0.60 | 0.30% | C
HG114 HG109 4934 | 23.08 | 0.98 | 2406 | 026 | 113 | 264 |3.77| 071 | 0.71 | 1.00 | 0.30% | C
HG110 HG109 3365 | 24.06 | 067 | 2473 | 026 | 129 | 3.77 | 506 | 079 | 0.79 |1.00| 0.30% |0
Mang luéi 3
HG247 HG255 192.02 | 15.00 | 5.38 | 20.38 | 0.33 | 069 | 0.00 [0.69| 0.16 | 0.16 | 0.60 | 0.30% | C
HG226 HG234 166.79 | 15.00 | 4.67 | 19.67 | 0.33 | 050 | 0.00 [ 050 | 0.12 | 0.12 | 0.60 | 0.30% | C
HG229 HG238 2343 | 1967 | 054 | 2022 | 033 | 1.10 | 050 | 160 | 0.38 | 0.38 | 0.80| 0.30% |0
HG252 HG238 9.39 20.38 | 0.22 | 2060 | 0.33 | 1.10 | 0.69 |1.79| 0.42 | 0.42 | 0.80 | 0.30% |C
HG238 HG194 204.55 | 20.60 | 4.73 | 2533 | 0.30 | 1.10 | 1.19 | 229 | 0.49 | 0.49 | 0.80 | 0.30% |C
HG217 HG225 171.70 | 1500 | 481 | 1981 | 033 | 058 | 0.00 [ 058 | 0.14 | 0.14 | 0.60 | 0.30% | C
HG207 HG216 172,35 | 15.00 | 483 | 19.83 | 0.33 | 0.20 | 0.00 [ 0.20 | 0.05 | 0.05 | 0.60 | 0.30% | C
HG217 HG207 8.88 19.83 | 0.25 | 20.08 | 0.33 | 0.20 | 058 [0.78| 0.19 | 0.19 | 0.60 | 0.30% | C
HG197 HG206 115.77 | 15.00 | 3.24 | 1824 | 0.34 | 051 | 058 |1.09| 0.27 | 0.27 | 0.60 | 0.30% | C
HG207 HG197 13.00 | 20.08 | 0.36 | 2044 | 033 | 051 | 0.78 | 129 | 0.30 | 0.30 | 0.60 | 0.30% |C
HG197 HG194 7166 | 2044 | 166 | 2210 | 032 | 043 | 129 |172| 039 | 0.39 |[0.80| 0.30% |G
HG162 HG169 139.39 | 15.00 | 391 | 1891 | 034 | 050 | 000 [ 050 | 0.12 | 0.12 | 0.60 | 0.30% | C
HG169 HG171 48.00 | 1500 | 1.35 | 1635 | 0.36 | 0.20 | 0.00 [ 0.20 | 0.05 | 0.05 | 0.60 | 0.30% | C
HG169 HG172- 79.38 | 1891 | 184 | 2074 | 032 | 087 | 0.70 | 157 | 0.37 | 0.37 [ 0.80 | 0.30% |
HG175

HG175 HG183 158.33 | 15.00 | 444 | 19.44 | 0.33 | 0.87 | 0.00 [0.87 | 0.21 | 0.21 | 0.60 | 0.30% | C
HG184 HG187 5492 | 15.00 | 154 | 1654 | 0.36 | 1.08 | 0.00 | 108 | 0.28 | 0.28 | 0.60 | 0.30% | O
HG175 HG187 2792 | 20,74 | 065 | 2139 | 032 | 1.08 | 157 |265| 061 | 061 |0.80| 0.30% |O
HG187 HG194 149.35 | 21.39 | 345 | 2484 | 030 | 1.08 | 157 |[2.65| 057 | 057 | 0.80| 0.30% |C
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4.4. Thiét ké tric doc tuyén céng thoat nwéc

Ban v& trac doc tuyén céng thoat nudc duogc thuc hién béng phén mém Autodesk Civil
3D, sir dung module Pipe Network nham mé hinh hoa hé théng cdng thoat nudc mot cach
tryc quan va chinh xac. Trac doc thé hién su thay ddi cao do theo chiéu dai tuyén, tur do

gitip danh gia kha nang thoat nudc ty chay va hd tro bé tri hé thong hop 1y.
Thong qua ban vé tric doc, ¢ thé thé hién ddy du cac thong tin k¥ thuat can thiét nhu:

- Kich thudc va loai dng.

- Cao d6 day cong tai cac vi tri hd ga.

- Do ddc va chidu dai timg doan cong.

- Cao d0 mit dit ty nhién, cao do tim duong.

- Ghi chu cac diém dac biét nhu giao cat, diém nodi, hodc vi tri can xu ly ky thuat.

Viéc thiét ké tric doc giup kiém soat tot cao do, ddm bao hé théng thoat nudc hoat dong
on dinh, tranh hién tuong 0 dong hoac chay ngugc. Béng thoi, trc doc con gilp tranh xung

dot voi cac cong trinh ngam khac va ho trg qua trinh thi cong chinh xéc, thuan loi.
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Hinh 4.6: M6 hinh 3D mang luwGi thodt nwée muwa tuyén 1 trén CIVIL 3D
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Hinh 4.8: M6 hinh 3D mang lwéi thodt nwée muwa tuyén 3 trén CIVIL 3D
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Hinh 4.9: M6 hinh 3D doan éng va hé ga trén CIVIL 3D

TRAC DQC TUYEN 1-1
TY LE H: 1/500- V: 1/100

500
400 _ . | | . =R
”‘ﬁﬁb—ﬁ:‘ﬁc 4=t === R YOT =
o b L2180 Lzam}
100  —— — e
2m
100 Y Lo T
200
6 DAY LOF PHU M| i 32
D600 [
0 £4C DOC CONG (%) Sl —i
0230% T——_ 0.30% —
CAD B0 Ty NHIEN (M) 2 L 5 3
CAO DO MAT HOAN THEN (M) S 3 ? §
p b 4
CAO DO DAY CONG (M) @ 23 oo 2
CA0 D0 DAY GA (M) g § ? E'
KHOANG CACH GA (M) 15.00m 32008 2.00m
TEN GA {Hat2) (#61) (He10) (Hoa)
GOC NGOAT Yoy mease

Hinh 4.10: Trdc doc cong thodt mede tir HG12-HG9

4.5. Ung dung phan mém SWMM dé tinh toan thoat nwéc mua

Vi¢c tinh toan thoat nudc mua theo yéu cau cua dd an tot nghiép da dugc thuc hién &
phan trén theo TCVN 7957:2023. Tuy nhién dé nang cao chat lugng d6 4n, em tiép tuc tinh
toan thém bang cach str dung mo hinh SWMM.
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4.5.1. Giéi thiéu vé phan mém:

Phan mém SWMM (Storm Water Management Model) 1a cong cu tinh todan mo phong
thiy van — thity luc duoc phat trién boi Co quan Bao vé Moi truong Hoa Ky (EPA). Pay
1 phan mém mién phi, chuyén ding dé moé hinh hdéa dong chdy mua va qué trinh thoat
nudc trong do thi, dac biét 1a h¢ théng céng thoat nudc mua, nudc thai hoac hé théng thoat

nuée hon hop.

SWMM cho phép méd phong dong chiy mit, qua trinh tham, trit nudc tam thoi trén bé
mat, va dong chay trong hé thong ong cong theo thoi gian (md phong dong). Phan mém
con c6 kha ning tinh toan phan tng ctia hé thong thoat nudc dbi voi cac chudi dir liéu mua

lich str, chudi thoi gian mua nhan tao hodc mua thiét ké theo TCVN.

Do tinh linh hoat va kha ning mo6 phong chinh xéc cac hé thong thoat nudc mua trong
diéu kién d6 thi, SWMM hién duogc sir dung rong rii trong cac du 4n quy hoach — thiét ké
ha tang k¥ thuat do thi tai Viét Nam.

4.5.2. Trinh ty tinh toan:

Quy trinh thuc hién mé phong thoat nudc mua bang phan mém SWMM bao gdm cac
budc sau:

Budc 1: Thu thap va xir 1y s6 lidu dau vao: bao gdm dit liéu mua, dia hinh, phan ving
luu vuc, hé théng céng thoat, luu luong dau ra, va dic tinh bé mat.

Budc 2: Xay dung mo hinh mang ludi trong giao dién cua phan mém SWMM. Xac
dinh cac node (nut), conduit (dng cdng), subcatchment (tiéu luu vuc), va rain gage (tram
mua).

Budc 3: Nhap dit liéu vé luong mua (dang chudi thoi gian hodc cuong d6 mua thiét ké)
vao tram mua (Rain Gage MUA).

Budc 4: Cai dat cac thong $6 thiy van va thuy lyc nhu hé sb dong chay, do dbc, hé s6
tham, thoi gian mua v.v.

Budc 5: Chay mo phong va phan tich két qua tai cac diém nat hodc duong dng quan
trong.

Budc 6: Xuat két qua va trinh bay do hoa dé phuc vu danh gia thiét ké.
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4.5.3. N§i dung cac bwoc thuc hién

* So d6 mang luéi:

Tién hanh xdy dyng moé hinh mang ludi bao gdm céac subcatchments (luu vuc con),
nodes (nit), conduits (ong dan), outfalls (ctra xa) va cac cong trinh diéu tiét nhu storage
units hay dividers néu can. Mo hinh duoc thiét 1ap dya trén ban d6 quy hoach, dit liéu hién
trang va ban do thoat nudc do thi, ddm bao md phong ding dia hinh va hé thong k¥ thuat.
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Hinh 4.11: So do phdn chia liwu viee va hé thong thodt mede miea mé phong
trén SWMM
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Conduit 60 BY /unction HG146 B
’ Property Value “ Property Value I
Name 60 | Name HG146 {
Inlet Node HGE0 |%-Coordinate 3783099
| Qutlet Node HG1 -Coordinate 4418216 !
| Description i Description
{Tag ETag
{Shape CIRCULAR {Inflows ND
;Max. Depth 06 ETrealmenl NO
|Length 24 |Invert EL 298
| Roughness 0.013 g Max. Depth 1.46 '
| Inlet Offset 03 | Initial Depth 0
Outlet Offset 03 Surcharge Depth 0
Initial Flows 0 Ponded Area 0 1
E Maximum Flow 0
Entry Loss Coeff. 0
{ Exit Loss Coeff. 0 ;
{Avg. Loss Coeff. 0 |
{Flap Gate NO f
I Culvert Code |

; Depth of conduit invert above node invert at outlet end

i (m)

| (m)

i Depth in excess of maximum depth before flooding occurs

Hinh 4.12: Khai bdo cdc théng s6 cho éng thodt nwée mwa va hé ga

* Dtr liéu mua (tran mua chu ky 2 nam):

Nhap chudi dit liéu mua theo thoi gian (time series) twong (g véi tran mua thiét ké co

chu ky lap lai 2 nam. Dir liéu mua c6 thé 1a:

Cuong do mua theo tirng phut hoac tung gio;

Dang phan bd mua (uniform, block, Chicago v.v.);

Tong luong mua va thoi gian kéo dai.

Dit liéu mua duoc gan cho timg luu vuc con dé mé phong luong dong chay mit tao ra.
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Time Senes Editor

T Seaes Name
puLEUMUY

o2

ddeura P

1 Uze extemal data file named below

™

1 £t b caties dia i the 1able bekow
No dates meant times are relalive to stast of smulstion

i&%m ('M":] Vale | Yiou

| fomzer xw 0

,' (1o 200 0
om0 0
o za00 741069 1
[onz2es oo 376186

| honzams orco 344837 o

| lonzaes o 235116
oz 0o 28116 SmoN
fonzan oo 5.3 Heb

L

Hinh 4.13: Nhdp dir liéu tran mua theo chu ky 2 nam

Rain Gage MUA Bl svvcarcnment vi6 [~ |
[Propeny ok |1 Propety Value |
[ Name o TName 16 '
| ¥ Comdnate W77 | % Coondnate S50 03 |
{¥-Comdnate 3277053 'ivw ®R18 !
| Desciphon | Descrphon
E“’i {Tag
{Ran Fom INTENSITY Rian Gage MUA
[Tene lotervad 100 { Dutdet HG124
{Snow Cach Factor 10 Iaven 113
[Das Souce TIMESERIES | 7oy xe ‘

[ Shope <
| - Senes Name IDULIEUMUA X mpery B
| N impery oo
| - Fie Hame C N Pery a1
| - Staton D : {D hove-tmper 0os
i -Ran Units ™ {Dstore-Perv 005
| 'ﬁmolnosv %
Subarea Fioulrg OUTLET
Poicent Rouled 100
Infisston GREEN_AMPT
{Groundate )
Snow Pack
LID Condrols i
| Lardd Uses 0
:L«:idanldmmmmwmaaim Pescart of wpervious sea (X)

Hinh 4.14: Gan dir lieu mwa vao cdc luu viuee

SVTH: Nguyén Vin Phung GVHD: TS. Vii Huy Cong, ThS. Pham Ly Triéu

77



Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Bang 4.4: Dir liéu tran mua P=50% chu ki 2 nam

Ngay Giv P=50%
10/11/2023 20:00 0
10/11/2023 21:00 0
10/11/2023 22:00 0
10/11/2023 23:00 1.41069
10/12/2023 00:00 3.76186
10/12/2023 01:00 3.44837
10/12/2023 02:00 2.35116
10/12/2023 03:00 2.35116
10/12/2023 04:00 5.3293
10/12/2023 05:00 3.29162
10/12/2023 06:00 2.19441
10/12/2023 07:00 156744
10/12/2023 08:00 2.66465
10/12/2023 09:00 3.60512
10/12/2023 10:00 1.25395
10/12/2023 11:00 0.940465
10/12/2023 12:00 1.72419
10/12/2023 13:00 1.88093
10/12/2023 14:00 0.78372
10/12/2023 15:00 0.313488
10/12/2023 16:00 0.313488
10/12/2023 17:00 0
10/12/2023 18:00 0
10/12/2023 19:00 0
10/12/2023 20:00 1.09721
10/12/2023 21:00 0.626977
10/12/2023 22:00 0.156744
10/12/2023 23:00 0
10/13/2023 00:00 0
10/13/2023 01:00 0
10/13/2023 02:00 0
10/13/2023 03:00 8.77767
10/13/2023 04:00 25.7061
10/13/2023 05:00 21.7875
10/13/2023 06:00 9.40465
10/13/2023 07:00 3.60512
10/13/2023 08:00 5.01581
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Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Ngay Gio P=50%
10/13/2023 09:00 1.72419
10/13/2023 10:00 2.82139
10/13/2023 11:00 5.01581
10/13/2023 12:00 31.3488
10/13/2023 13:00 10.8153
10/13/2023 14:00 18.8093
10/13/2023 15:00 18.8093
10/13/2023 16:00 36.0512
10/13/2023 17:00 53.92
10/13/2023 18:00 21.1605
10/13/2023 19:00 8.77767
10/13/2023 20:00 9.2479
10/13/2023 21:00 31.1921
10/13/2023 22:00 6.11301
10/13/2023 23:00 3.44837
10/14/2023 00:00 3.13488
10/14/2023 01:00 2.19441
10/14/2023 02:00 175554
10/14/2023 03:00 8.62092
10/14/2023 04:00 38.559
10/14/2023 05:00 7.99394
10/14/2023 06:00 26.8032
10/14/2023 07:00 17.2419
10/14/2023 08:00 8.15069
10/14/2023 09:00 11.7558
10/14/2023 10:00 23.3549
10/14/2023 11:00 4.07534
10/14/2023 12:00 12.3828
10/14/2023 13:00 8.77767
10/14/2023 14:00 4.38884
10/14/2023 15:00 4.54558
10/14/2023 16:00 8.30744
10/14/2023 17:00 5.64279
10/14/2023 18:00 17.0851
10/14/2023 19:00 9.2479
10/14/2023 20:00 17.3986
10/14/2023 21:00 19.2795
10/14/2023 22:00 6.89674
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Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Ngay Gio P=50%
10/14/2023 23:00 6.58325
10/15/2023 00:00 3.76186
10/15/2023 01:00 25.5493
10/15/2023 02:00 9.71813
10/15/2023 03:00 7.05348
10/15/2023 04:00 175554
10/15/2023 05:00 20.6902
10/15/2023 06:00 6.89674
10/15/2023 07:00 0.313488
10/15/2023 08:00 0
10/15/2023 09:00 0
10/15/2023 10:00 0
10/15/2023 11:00 0
10/15/2023 12:00 7.21022
10/15/2023 13:00 3.44837
10/15/2023 14:00 0.156744
10/15/2023 15:00 0.78372
10/15/2023 16:00 10.5019
10/15/2023 17:00 1.25395
10/15/2023 18:00 0
10/15/2023 19:00 0.470232
10/15/2023 20:00 1.41069
10/15/2023 21:00 0.156744
10/15/2023 22:00 0
10/15/2023 23:00 0.626977
10/16/2023 00:00 0
10/16/2023 01:00 0
10/16/2023 02:00 0.156744
10/16/2023 03:00 1.25395
10/16/2023 04:00 0.940465
10/16/2023 05:00 0
10/16/2023 06:00 0
10/16/2023 07:00 0
10/16/2023 08:00 145772
10/16/2023 09:00 11.1288
10/16/2023 10:00 0.313488
10/16/2023 11:00 10.0316
10/16/2023 12:00 13.1665
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Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

Ngay Giv P=50%
10/16/2023 13:00 0.940465
10/16/2023 14:00 7.05348
10/16/2023 15:00 0.470232
10/16/2023 16:00 0
10/16/2023 17:00 0
10/16/2023 18:00 0
10/16/2023 19:00 0

4.5.4, Két qua tinh toan

Két qua mo phong bang SWMM cho phép danh gia dugc cac thong s6 chinh nhu:
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Hinh 4.15: Mang ludi tinh toan thuy lyc thodat nuoc mua
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Tén dé tai: Thiét ké ha tang ky thudt khu dé thi Golden Hills — Phdn khu 2

Water Elevation Profile: Node HG47 . CX1
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Hinh 4.16: Muc nude chay trong cong tir HG47- CX1 vdo gio c6 lwong muwea
16m nhat

Water Elevation Profile: Node HG135 - CX2
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Hinh 4.17: Muc mede chay trong cong tir HG135- CX2 vao gio ¢é heong mura
16m nhat
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Tén dé tai: Thiét ké ha tang ky thudt khu dé thi Golden Hills — Phdn khu 2
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Hinh 4.18: Muc miede chay trong cong tir HG216- CX3 vao gio ¢é heong mura

P
lon nhat
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Tén dé tai: Thiét ké ha tang kv thudt khu do thi Golden Hills — Phdn khu 2

| Lok | Lok [m Link | [ I Tk | ok | ek | Lk | Lo
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Hinh 4.19: Két qua luu lwong dong chay trong cong
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Tén dé tai: Thiét ké ha tang ky thudt khu dé thi Golden Hills — Phdn khu 2
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Hinh 4.20: Keét qua tinh toan myc nwoc trong cong
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Tén dé tai: Thiét ké ha tang ky thudt khu dé thi Golden Hills — Phdn khu 2
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Hinh 4.21: Keét qua tinh toan myc nuoc trong ho ga
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Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

* Nhin xét chi tiét vé phan mém SWMM

SWMM duoc sir dung dé mo phong hé théng thoat nudc mua trong khu vuc quy
hoach. Khi ap dung trong d6 4n, phan mém d hd tro:

— Mo phong dong chay trén mat va trong long cong: Cho phép xac dinh lugng
nude chay tran, myuc nude trong cdng, van tdc dong chay va luu lugng qua cac
hé ga, giup dénh gia kha nang tiéu thoat nudc mua.

— Phat hién nguy co ngap tng: SWMM cho thdy muc nudc trong céng co vuot
cao do dinh cong khong, tir 46 xac dinh céc vi tri ¢6 nguy co ngap khi mua 16n.
— Kiém chimg kich thudc cdng: M6 hinh gitp xac dinh doan céng niao dang qua
tai hodc hoat dong chua tdi uu, tir 46 dwa ra phuong an diéu chinh kich thudc
hodc do doc phu hop.

— HO tro thiét ké thoat nudc dong bo: Nho mo phong duoc toan bo qua trinh tiéu
thoat nwdc mua, phﬁn mém giap dd 4n dam bao hé théng thoat nudc hoat dong

lién tuc, khong xay ra &t dong cuc bo.
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CHUONG 5. UNG DUNG LAP TRINH TRONG XAY DUNG HE THONG
WEBGIS

5.1. Gigi thi¢u vé WebGIS

WebGIS 1a cong nghé gitip nguoi dung dé dang truy cap, xem va tuong tac voi dir licu
ban dd truc tuyén thong qua trinh duyét web, khong can cai dit phan mém phire tap. Diéu
nay gitp nang cao hi€éu qua quan 1y va st dung thong tin khong gian mdt cach nhanh chong
va tién loi gitip nguoi dung ¢ thé:

- Xem ban db va cac 16p dit liéu chuyén dé ro rang, truc quan.

- Tra ctru thong tin nhanh chéng va chinh xéc.

- Quan ly dir liéu khong gian thuan tién, hd trg cong tac quy hoach va quan 1y ha
tang.

Vi hé thong nay, viée tiép can va s dung dir liéu dia 1y trd nén don gian, gitp tiét

kiém thoi gian va nang cao hiéu qua cong viéc trong linh vuc quan 1y va phat trién do thi.

5.2. Cong cu va mdi trudng phat trién

- Ngoén ngit lap trinh: PHP (xtr 1y server), JavaScript (ban dd, twong tac),
HTML/CSS (giao dién)

- Thu vién ban d6: OpenLayers hd tro hién thi va tuong tac véi ban d trén trinh
duyét.

- Co so dir liéu: PostgreSQL/PostGIS luu trir va quan 1y trén hé quan tri co so dir
liéu.

- Céc phan mém hd tro gom: QGIS (xuét dir liéu), VS Code (lap trinh), XAMPP,
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HQL 0@ AABKDE ~ 2 e vae e
Hinh 5.1: Giao dién code thyc hién dy an
5.3. Muc tiéu ctia chuyén dé

- Xay dung tng dung WebGIS gitip hién thi va quan 1y dit liéu khong gian trén
nén web.

- Cho phép nguoi dung xem ban dd, tra ctru thong tin va cap nhat dit liéu truc tiép.

- Tich hop dit liéu nén ciing cac 16p chuyén dé nhu khu quy hoach, hé thong thoat
nude, dat dai,...

- Cung cip giao dién don gian, than thién, d& sir dung cho can bo ki thuat va
ngudi dung phd thong.

- Ung dung duoc thir nghiém trén mot khu vuc cu thé (hién thi thong tin mang
ludi cap nudc, san nén).
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5.4. Ung dung WebGIS phuc vu tra citu ha tang kj thuit khu dé thi Golden Hill -
Phan khu 2

Ung dung WebGIS dugc xiy dung nham hd trg tryc quan hoa két qua tinh toan ha ting
k¥ thuat cta khu do6 thi Golden Hill — Phéan khu 2, tap trung vao hai ndi dung k¥ thuat trong
tam: san nén va thuy lyc mang ludi cip nuéc. Hé théng cung cip giao dién ban dd tuwong
tac than thién, gitp nguoi dung tra clru va danh gia thong tin k§ thuat mot cach truc quan
va hi€u qua.

5.4.1. Tinh niing hién thj dix liéu san nén

Khi nguoi dung nhip chon vao timg khu dat (vi du: BT-10), hé thong s& hién thi thong
tin chi tiét nhu:

- Ky hiéu khu dat

- Dién tich tu nhién (m?)

- Dién tich dao, dién tich dip (m?)

- Khéi luong dao, khéi luong dap (m?)

Dt li¢u duoc tinh toan thong qua phﬁn mém Civil 3D hodc NXsoft, sau d6 duoc tich

hop 1én ban dd sb thong qua dich vu GeoServer.

Gitp danh gia nhanh khéi lugng cong tic san nén can thiét cho timg 6 dat trong giai
doan thiét ké.
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Hinh 5.2: Giao dién WebGIS hién thi khoi luwong san nén
5.4.2. Tinh niing hién thi két qua thiy luc cip nwéc
a. Tinh ning hién thj thong tin thiy luc tai nit
Tinh ning hién thi thong tin tuyén éng cp nude

Khi nguoi ding chon mét niit (node) cap nude, dit liéu dau vao duogc 13y tir phdn mém
tinh toan thuy luc (EPANET), ban d6 s& hién thi cac thong sb thuy lyc bao gom:

- ID-nut

- Elevation — cao d¢ dia hinh (m)

- Demand — luu luong yéu cau tai nat (L/s)
- Head — cot nuéc tong cong tai nut (m)

- Pressure — 4p suét tai nit (m)
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Hinh 5.3: Giao dién WebGIS hién thi thong tin thuy lyc tai nut

b. Tinh nang hién thi théng tin thiiy luc tuyén éng cip nwéc

Khi nguoi ding chon mot tuyén 6ng, hé thong hién thi cac thong s6 k¥ thuat va thuy
luc nhu:

- ID tuyén 6ng

- Piém dau — diém cudi (node ID)
- Chiéu dai ng (m)

- Puong kinh danh dinh (mm)

- Hé s6 nham (Roughness)

- Luu lugng dong chay (L/s)

- Van tdc dong chay (m/s)

- Tbn thit ap suit riéng (m/km)
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Céc thong s6 nay hd trg viée danh gia kha niang cip nudc, thiét ké kich thude éng va
xéc dinh t6n thét ap.
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Hinh 5.4: Giao dién hé thong WebGIS hién thi chi tiét tuyén ong cap mede

5.5. Phan code chi tiét tirng phan:
a. Co so dir liéu dwa lén Wedgis:

— M6 hinh mang cdp nudc tir phan mém EPANET

« File m6 phong dinh dang .inp, gdom:

* Cac nut (junctions): toa d9, cao dg, nhu clu, ap luc

« Cac 6ng (pipes): chiéu dai, dudng kinh, két ndi giita cac nut, luu lugng, van

tdc, ton that ap luc

« Cac két qua mo phong thiy luc duoc xuat ra tit EPANET (Report/Table)

— Dit liéu ban db nén (tham khao)

* Dir liéu CAD chuyén sang GIS: dia hinh, giao thong, khu dan cu
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« Dit liéu hanh chinh: ranh gi6i phan khu, thira dét
b. Cac buwoc xuwr ly dir ligu:
Budéc 1: Chuan hoéa dir liéu Epanet
* M¢ file .inp trong EPANET hodc Notepad
« Sao chép cac phan: [JUNCTIONS], [PIPES], [COORDINATES]
« Déan vao Excel dé xtr 1y
Buéc 2: Chuyén ddi sang GIS
« Dung QGIS dé:
« Chuyén file .inp sang dinh dang shapefile
 Xac dinh dung hé toa do (gan VN2000 EPSG:3405)
« Tach riéng céc 16p: tuyén dng, nit
Bude 3: Bién tap thudc tinh
« Két ndi v6i bang Excel chira két qua mé phong tir EPANET dé nhap dit liéu
thuy luc
* Dung Join attributes by field value trong QGIS
Budéc 4: Kiém tra dit liéu
« Kiém tra dinh dang mi Unicode (chuyén vé UTF-8)
« Bo sung metadata: tén 16p, h¢ toa do, don vi do
« Kiém tra 16i hinh hoc: tring diém, 6ng khong ndi, 18i chiéu dai = 0
C. Thugc tinh dir ligu trwéc khi dwa lén trang Wed:
— Lép duong 6ng (cap_nuoc_ong):
«id_ong: M tuyén 6ng
« from_node, to_node: 2 dau ndi

« duong_kinh: Puong kinh 6ng (mm)
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« chieu_dai: Chiéu dai tuyén (m)
e flow: Luu lugng (m*/h)
« velocity: Vén tdc nudc (m/s)
« headloss: Ton that ap luc (m)
— L6p nat (cap_nuoc_nut):
*1d_nut: Ma nut
« cao_do: Cao d6 mit dat (m)
« demand: Nhu cau nudc (L/s)
« pressure: Ap lyc tai nut (m)
d. Dwa dir ligu lén Geosever:
Budéc 1: Chuan bj dir liéu tir QGIS
* Sau khi da co6 2 16p dir li¢u chinh:
« cap_nuoc_ong.shp: Lop duong éng cap nudce
« cap_nuoc_nut.shp: Lp nat cip nude
— Yéu cau:
* Cac 16p da duoc join thudc tinh thuy lyc nhu: luu luong, van tdc, ap luc,
ton that,...
* H¢ toa d6 duoc dat dung (EPSG:5899 — VN2000-DANANG).
—  Budc xuét dir liéu:
* Click phai vao layer — Export — Save Features As...
* Chon dinh dang ESRI Shapefile hodc GeoPackage, chon ding CRS
* bit tén: cap_nuoc_ong.shp, cap nuoc nut.shp
Budc 2: Nap dir liéu vao GeoServer

— Truy cap GeoServer:
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* http://localhost:8082/geoserver

— Tao Workspace méi (néu chua co):

* Tén: CAPNUOC

» Namespace URI: http://CAPNUOC.vn

— Tao Store moi:

« Chon Shapefile (hoic GeoPackage néu ding .gpkg)

« Tai file .shp, .dbf, .shx, .prj 1én

* Tén: cap nuoc _ong, cap nuoc_nut

— Publish layer:

* bit tén layer 10 rang (CAPNUOC:ong, CAPNUOC:nut)
« Kiém tra hé toa 46 dau ra (EPSG:4326)

« Chuyén dén tab Publishing, bat cac dich vu WMS, WFS

* Bam Save

I New Layer I

ASd a hewy Sryer

Add layer from | CAPNLOCCAPNUOC

) cresde & rey feature type Dy manuslly configunng the sinbuts names and fypes. Create new Beature type.,

On datateress you tan sl st & new feshiae Byoe by configunng & nat Aemert. Configure new SOL view.

Here £ 3 B of resounces concaned in e store 'CAPNUOL'. Chck on the ayer you wish b0 configure

Petaistey Layer name Action

Buwéc 3: Thiét ké ban dd nén va 16p WWS
— Thém 16p ban db nén:

« Lép ong
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ong = ol.layer.Image({
source: ol.source.ImageWMs ({
ratio: 1,
url: "http://localhost:8083/geoserver/CAPNUOC/wms",
params: {
FORMAT: format,
VERSION: "1.1.0",
STYLES: "",
LAYERS: "CAPNUOC:dulieuduongong"

}s
projection: "EPSG:5899"

nut = ol.layer.Image({
source: ol.source.ImageWMs ({
ratio: 1,
url: "http://localhost:8083/geoserver/CAPNUOC/wms",
params: {
FORMAT: format,
VERSION: "1.1.0",
STYLES: "",
LAYERS: "CAPNUOC:dulieunut"
})
projection: "EPSG:5899"
})
});

— Thém 16p nén vé tinh va street map:
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openStreetMaplLayer = ol.layer.Tile({

source: ol.source.0SM({ maxZoom: MAX_ZOOM }),
projection: “"EPSG:3857",

maxZoom: MAX_ Z0OM,

title: "Normal~,

type: ‘base’,

visible:

satellitelLayer = ol.layer.Tile({
source: ol.source.XYZ({
url: "htt ‘mt1. le vt/ lyrs=s&x={ | {z}

visible:

projection ol.proj.Projection({
code: "EPSG:4326

Buéc 4: Thiét 1ap popup hién thi thudc tinh

— Khi nguoi dung click vao mét diém nat, ban goi GetFeaturelnfo dé léy
thong tin chi tiét

Nho d6, nguoi dung dé dang tra ctru gid tri thuy luc tai cac nat ngay trén web.
Buéc 5: Tao giao dién diéu khién ban do va thiét ké trang web bang HTML

— Thém cac checkbox dé ngudi dung an/hién cac 16p:
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$("#checkong").change( O {
ong.setVisible( .checked);

})s

$("#checknut").change( O {
nut.setVisible( .checked);

})s

$("#checkkhusn").change( O {
khusn.setVisible( .checked);

})s

$("#checkBanDoNen") .change( O {
openStreetMaplLayer.setVisible( .checked);

})s

$("#checkBanDoVeTinh").change( O {
satellite.setVisible( .checked);

});

5.6. Phan code két néi dir liéu bang JavaScrip:

container = document.getElementById("popup");
content = document.getElementById("popup-content™);
closer = document.getElementById("popup-closer™);
overlay = ol.Overlay({

element: container,

autoPan: )
autoPanAnimation: { duration: 250 }

shouldUpdate =

center = [108.11, 16.08];

rotation

MAX_ZOOM
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closer.onclick = O {
overlay.setPosition(
closer.blur();
return 5

bounds = [108.09, 16.07, 108.13, 16.10];

proj4.defs("VN2000 3 107 45",

"+proj=tmerc +lat ©0=0 +lon_0=107.75 +k=0.9999 +x_0=500000 +y 0=0 +datum=WGS84
+units=m +no_defs");
ol.proj.proj4.register(proj4);

format = "image/png";

ong = ol.layer.Image({
source: ol.source.ImageWMs ({
ratio: 1,
url: "http://localhost:8083/geoserver/CAPNUOC/wms",
params: {
FORMAT: format,
VERSION: "1.1.0",
STYLES: "",
LAYERS: "CAPNUOC:dulieuduongong"
3
projection: "EPSG:5899"
})
})s

nut = ol.layer.Image({
source: ol.source.ImageWMs ({
ratio: 1,
url: "http://localhost:8083/geoserver/CAPNUOC/wms",
params: {
FORMAT: format,
VERSION: "1.1.0",
STYLES: "",
LAYERS: "CAPNUOC:dulieunut"

SVTH: Nguyén Vin Phung GVHD: TS. Vii Huy Cong, ThS. Pham Ly Triéu




Tén dé tai: Thiét ké ha tang ki thudt khu dé thi Golden Hills — Phdn khu 2

3
projection: "EPSG:5899"
})

1)
khusn = ol.layer.Image({

source: ol.source.ImageWMs({
ratio: 1,
url: "http://localhost:8083/geoserver/CAPNUOC/wms",
params: {
FORMAT: format,
VERSION: "1.1.0",
STYLES: "",
LAYERS: "CAPNUOC:khusn"

¥
projection: "EPSG:5899"

})

openStreetMaplLayer = ol.layer.Tile({

source: ol.source.0SM({ maxZoom: MAX_ZOOM }),
projection: "EPSG:3857",

maxZoom: MAX_ZOOM,

title: 'Normal',

type: 'base',

visible:

satellitelayer = ol.layer.Tile({

source: ol.source.XYZ({
url: "https://mtl.google.com/vt/lyrs=s&x={x}&y={y}&z={z}"
attributions: '© Google Maps',
maxZoom: MAX_ZOOM

})s
title: 'Satellite’,

type: 'base’,
visible:

_— e ==
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projection = ol.proj.Projection({
code: "EPSG:4326",

units: "degrees"

view = ol.View({
projection: projection,
center: center,

zoom: zoom,

rotation: rotation,
maxZoom: MAX_ZOOM,
minZoom: 2

map = ol.Map({
target: "map",
layers: [

openStreetMapLayer,
satellitelayer,

ong,

khusn,

nut
])
overlays: [overlay],
view: view

D

window.switchMapType (type) {
baselLayers = map.getLayers().getArray().filter(layer
layer.get('type') === 'base');
baselLayers.forEach(layer {
layer.setVisible(layer.get('title') === type);
1)

localStorage.setItem( 'selectedMapType', type);

};
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map.getView().fit(bounds, {
size: map.getSize(),
padding: [20, 20, 20, 20]
1)

if (window.location.hash !== "") {
hash = window.location.hash.replace("#map=", "");
parts = hash.split("/");
if (parts.length === 4) {
zoom = parselnt(parts[0], 10);
center = [parseFloat(parts[1]), parseFloat(parts[2])];
rotation = parseFloat(parts[3]);

styles = {
MultiPolygon: ol.style.Style({
stroke: ol.style.Stroke({
color: "red",

width: 5

})
})

styleFunction = (feature) {
return styles[feature.getGeometry().getType()];

vectorLayer = ol.layer.Vector({ style: styleFunction });
map.addLayer(vectorLayer);

map.on("singleclick", (evt) {
view = map.getView();
viewResolution = view.getResolution();

_— e ==
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var nutSource = nut.getSource();
var nutUrl = nutSource.getFeatureInfoUrl(
evt.coordinate,
viewResolution,
view.getProjection(),
{ INFO_FORMAT: "application/json", FEATURE_COUNT: 50 }

ongSource = ong.getSource();

ongUrl = ongSource.getFeatureInfoUrl(

evt.coordinate,

viewResolution,

view.getProjection(),

{ INFO_FORMAT: "application/json", FEATURE_COUNT: 50 }

khusnSource = khusn.getSource();

khusnUrl = khusnSource.getFeatureInfoUrl(
evt.coordinate,

viewResolution,

view.getProjection(),

{ INFO_FORMAT: "application/json", FEATURE_COUNT: 50 }

)s

if (nutUrl) {
$.getISON(nutUrl, function (response) {
if (response.features.length > @) {
var feature = response.features[0];
var attr = feature.properties;
var content = "<table>" +
"<tr><td><strong>ID:</strong></td><td>" + attr["id"] +
"</td></tr>" +
"<tr><td><strong>Elevation (m):</strong></td><td>" +
attr["elevation"] + "</td></tr>" +
"<tr><td><strong>Demand (L/s):</strong></td><td>" +
attr["kgnut_dema"] + "</td></tr>" +
"<tr><td><strong>Head (m):</strong></td><td>" +
attr["kgnut_head"] + "</td></tr>" +
"<tr><td><strong>Pressure (m):</strong></td><td>" +
attr["kgnut_pres"] + "</td></tr>" +
"</table>";
$("#popup-content"”).html(content);
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overlay.setPosition(evt.coordinate);

var vectorSource = new ol.source.Vector({
features: new ol.format.GeoJSON().readFeatures(response)
})s
vectorLayer.setSource(vectorSource);
return;

if (ongUrl) {
$.getISON(ongUrl, function (res) {
if (res.features.length > 0) {
var feature = res.features[9];
var attr = feature.properties;
var content = "<table>" +
"<tr><td><strong>ID:</strong></td><td>" +
(attr["id"]) + "</td></tr>" +
"<tr><td><strong>Start </strong>/<td>" +
(attr["start"]) + " End " + (attr["end"]) + "</td></tr>" +
"<tr><td><strong>Length (m):</strong></td><td>" +
(attr["length"]) + "</td></tr>" +
"<tr><td><strong>Diameter (mm):</strong></td><td>" +
(attr["diameter"]) + "</td></tr>" +
"<tr><td><strong>Roughness:</strong></td><td>" +
(attr["roughness"]) + "</td></tr>" +
"<tr><td><strong>Flow (L/s):</strong></td><td>" +
(attr["kgong flow"]) + "</td></tr>" +
"<tr><td><strong>Velocity (m/s):</strong></td><td>" +
(attr["kgong velo"]) + "</td></tr>" +
"<tr><td><strong>Unit Headloss
(m/km):</strong></td><td>" + (attr["kqong unit"]) + "</td></tr>" +
"</table>";
$("#popup-content").html(content);
overlay.setPosition(evt.coordinate);

var vectorSource = new ol.source.Vector({
features: new ol.format.GeoJSON().readFeatures(res)

})s

vectorLayer.setSource(vectorSource);
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})s
}
if (khusnurl) {

$.getISON(khusnUrl, function (reskhusn) {
if (reskhusn.features.length > 0) {
var feature = reskhusn.features[0];
var attr = feature.properties;
var content = "<table>" +
"<tr><td><strong>Ki hiéu khu dat:</strong></td><td>"
+ (attr["id"]) + "</td></tr>" +
"<tr><td><strong>Dién tich (m2):</strong></td><td>" +
(attr["s dap"]) + "</td></tr>" +
"<tr><td><strong>Dién tich dao
(m2):</strong></td><td>" + (attr["s_dao"]) + "</td></tr>" +
"<tr><td><strong>Dién tich dap
(m2):</strong></td><td>" + (attr["s_dap"]) + "</td></tr>" +
"<tr><td><strong>Khoéi lugng dao
(m3):</strong></td><td>" + (attr["v_dao"]) + "</td></tr>" +
"<tr><td><strong>Khéi lugng dap
(m3):</strong></td><td>" + (attr["v_dap"]) + "</td></tr>" +
"</table>";
$("#popup-content"”).html(content);
overlay.setPosition(evt.coordinate);

var vectorSource = new ol.source.Vector({
features: new
ol.format.GeoJSON().readFeatures(reskhusn)
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vectorLayer.setSource(vectorSource);

})s

var updatePermalink = function () {
if (!shouldUpdate) {
shouldUpdate = true;
return;
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center = view.getCenter();

hash = "#map=" + view.getZoom() + "/" +
Math.round(center[@] * 100) / 100 + "/" +
Math.round(center[1] * 100) / 100 + "/" +
view.getRotation();

state = {
zoom: view.getZoom(),
center: view.getCenter(),
rotation: view.getRotation()
}s
window.history.pushState(state, "map", hash);
}s

map.on("moveend", updatePermalink);

window.addEventListener("popstate”, (event) {
if (event.state === ) return;
map.getView().setCenter(event.state.center);
map.getView().setZoom(event.state.zoom);
map.getView().setRotation(event.state.rotation);
shouldUpdate = 5

di_den_nut(xmin, ymin, xmax, ymax) {
extent = [xmin, ymin, xmax, ymax];

view.fit(extent, {
size: map.getSize(),
padding: [30, 30, 30, 390],
maxZoom: MAX_ZOOM

1)

$("#checkong").change( O A
ong.setVisible( .checked);

})s

$("#checknut").change( O {
nut.setVisible( .checked);

1)

$("#checkkhusn").change( O {
khusn.setVisible( .checked);
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})s

$("#checkBanDoNen").change(function () {
openStreetMaplLayer.setVisible(this.checked);

1)

$("#checkBanDoVeTinh").change(function () {
satellite.setVisible(this.checked);

});
5.7. Phan code thiét ké giao dién web bang HTML:

DOCTYPE html
html lang="vi"

head

meta charset="UTF-8"

meta name="viewport" content="width=device-width, initial-scale=1.0"

title>Ha tang ki thuat</title

link
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/css/bootstrap.min.css"
rel="stylesheet"

link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/font-
awesome/6.0.0/css/all.min.css"

link rel="stylesheet" href="./css/style.css"

link rel="stylesheet" href="./css/ol.css" type="text/css"

link rel="preconnect" href="https://fonts.googleapis.com"

link rel="preconnect" href="https://fonts.gstatic.com" crossorigin

link
href="https://fonts.googleapis.com/css2?family=Roboto:wght@300;400;500;700&displa
y=swap" rel="stylesheet"

link rel="icon" href="logo.jpg" type="image/jpg"

head

body
div class="main"
header class="app-header"
div class="container-fluid" style="display: flex; justify-content: space-
between"
div class="d-flex justify-content-between align-items-center"
div style="display: flex; align-items: center; gap: 10px"

img src="logo.jpg" style="width: 50px; height: 5@px"

div style="display: flex; flex-direction: column"
h1>TRUONG DPAI HOC BACH KHOA DA NANG</h1l
div>KHOA XAY DUNG CONG TRINH THUY</div
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div
div
div
div style="display: flex; flex-direction: column"
div style="font-size: 14px; font-weight: bold">HA TANG KI THUAT KHU
THI GOLDEN HILL - PHAN KHU 2</div
div style="font-size: 14px; font-weight: medium" NGUYEN VAN PHUNG -
LOP 20THXD1</div
div style="font-size: 14px; font-weight: medium">MSSV -
111200043</div
div
div
header

div class="main-gis"
div class="sidebar-left"
div class="sidebar-section"
h3 style="font-size: 20px; font-weight: bold"
i class="fas fa-layer-group me-2"></i>Piéu khién 16p ban do
h3

div class="layer-group"
h4 style="font-size: 16px; font-weight: bold"><i class="fas fa-
layer-group"></i>Hién thi</h4
div class="display-options"”
div class="display-option"
input class="form-check-input" type="checkbox" id="checkong"

label class="form-check-1label" for="checkong"
i class="fas fa-water" i
span style="font-size: 14px; font-weight: medium">Hién thi

ong</span

label
div
div class="display-option"
input class="form-check-input" type="checkbox" id="checknut"

label class="form-check-1label"” for="checknut"
i class="fas fa-map-marker-alt" i

span style="font-size: 14px; font-weight: medium">Hién thi

label
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div
div class="display-option"
input class="form-check-input" type="checkbox" id="checkkhusn"
checked

label class="form-check-1label" for="checkkhusn"
i class="fas fa-vector-square" i
span style="font-size: 14px; font-weight: medium">Hién thi khu

label
div
div
div

div class="layer-group mt-3"
h4 style="font-size: 16px; font-weight: bold"><i class="fas fa-map
me-2"></i>Ban d6 nén</h4
div class="map-type-options"
div class="map-type-option active" data-type="normal"
input class="form-check-input"” type="radio" name="mapType"
id="checkBanDoNen" checked
label class="form-check-1label" for="checkBanDoNen"
i class="fas fa-map-marked-alt me-2" i
span style="font-size: 14px; font-weight: medium">Ban do

label
div
div class="map-type-option" data-type="satellite"
input class="form-check-input" type="radio" name="mapType"
id="checkBanDoVeTinh"
label class="form-check-1label" for="checkBanDoVeTinh"
i class="fas fa-satellite-dish me-2" i
span style="font-size: 14px; font-weight: medium">Ban do
tinh</span
label
div
div
div
div

div style="padding: 1.5rem; border-radius: 10px"
div style="box-shadow: © © 10px rgba(@, 0, 0, 0.1); padding: 2px;
border-radius: 10px"

_— e ==
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form style="margin: 20px"
input class="form-control"” type="text" size="30"
onkeyup="showResult(this.value)"
placeholder="Tim kiém"
div id="livesearch" div
form
div
div
div

div class="map-container"
div class="map" id="map" div
button id="home-button" class="btn btn-primary" title="Vé vi tri mac
dinh"
i class="fas fa-home"
button
div

div class="sidebar-right"
div class="legend-section"
h3 style="font-size: 20px; font-weight: bold"><i class="fas fa-layer-
group me-2"></i>Cha giai ban do</h3
div class="legend-item"
div class="legend-header"
onclick="this.nextElementSibling.style.display =
this.nextElementSibling.style.display === ‘none’ ? 'block' : 'none';"
h4a style="font-size: 16px; font-weight: bold">budong kinh 6ng <span
class="toggle-icon">v</span h4
div
div class="legend-image" style="display: none"
img
src="http://localhost:8083/geoserver/wms?REQUEST=GetLegendGraphic
&VERSION=1.0.0&FORMAT=1image/png&WIDTH=20&HEIGHT=20&STRICT=false&style=CAPNUOC: lay
erong"

alt="buong kinh 6ng" class="img-fluid"

div
div
div class="legend-item"
div class="legend-header"
onclick="this.nextElementSibling.style.display =
this.nextElementSibling.style.display === 'none' ? 'block' : 'none';"
h4 style="font-size: 16px; font-weight: bold">Khu dat <span
class="toggle-icon">¥</span h4
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div
div class="legend-image" style="display: none"
img
src="http://localhost:8083/geoserver/wms?REQUEST=GetLegendGraphic
&VERSION=1.0.0&FORMAT=image/png&WIDTH=20&HEIGHT=20&STRICT=false&style=CAPNUOC: lay
erSN*"
alt="Khu dat" class="img-fluid"
div
div
div
div
div
div

div class="ol-popup card shadow" id="popup"
div class="card-header d-flex justify-content-between align-items-center"
h5 class="card-title mb-0">Thong tin chi tiét</h5
a href="#" class="ol-popup-closer" id="popup-closer"><i class="fas fa-
times™ i></a
div
div class="card-body p-0"
div id="popup-content" class="p-3" div
div
div

script src="./js/jquery-3.1.1.min.js" type="text/javascript" script
script
src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/js/bootstrap.bundle.min.js

script

script type="text/javascript"
src="//cdnjs.cloudflare.com/ajax/libs/proj4js/2.3.3/proj4-src.js" script
script src="./js/ol.js" script

script src="./js/search.js" type="text/javascript" script

script src="./js/capnuoc.js" type="text/javascript" script

script

document.addEventListener("DOMContentLoaded", function () {
var homeButton = document.getElementById("home-button")
if (homeButton) {
homeButton.addEventListener("click", function () {
if (typeof map !== "undefined") {

_— e ==
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map.getView()

[108.09, 16.07, 108.13, 16.1]

min = ol.proj.fromLonLat([bounds[@], bounds[1]],
view.getProjection())

max = ol.proj.fromLonLat([bounds[2], bounds[3]],
view.getProjection())

extent = min.concat(max)

view.fit(extent, {
padding: [20, 20, 20, 20],
duration: 1000,
easing: ol.easing.easeOut,

})
¥
})
}
})

document.addEventListener("DOMContentLoaded", O {

displayOptions = document.querySelectorAll(".display-option")

updatelLayerVisibility(layerId, isVisible) {
if ( map !== "undefined") {
layers = map.getLayers().getArray()
targetLayer = layers.find((layer) layer.get("title") ===
layerld)
if (targetLayer) {
targetlLayer.setVisible(isVisible)

localStorage.setItem( layer ${layerId} , isVisible ? "visible"
"hidden")
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displayOptions.forEach((option) {
checkbox = option.querySelector('input[type="checkbox"]")
label = option.querySelector(".form-check-label")

option.addEventListener("click", (e) {
if (e.target !== checkbox) {
checkbox.checked = !checkbox.checked
checkbox.dispatchEvent( Event("change"))

}
})

checkbox.addEventListener("change",

if ( .checked) {
option.classlList.add("active")
label.style.color = ""

} else {
option.classList.remove("active™)
label.style.color = "#6¢757d"

}

layerId = .id.replace("check™, "")
updatelLayerVisibility(layerId, .checked)

1)

layerId = checkbox.id.replace("check", "")
savedState = localStorage.getItem( layer_${layerId} )

if (savedState !== ) {
iSViSible = SavedState === "Visible"

checkbox.checked = isVisible

if (isVisible) {
option.classList.add("active")

} else {
option.classList.remove("active™)
label.style.color = "#6c¢c757d"

}

_— e ==
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updatelLayerVisibility(layerId, isVisible)
}
})

mapTypeOptions = document.querySelectorAll(".map-type-option")

switchMapType(type) {
if ( window.switchMapType === "function") {

mapType = type === "satellite" ? "Satellite" : "Normal"
window.switchMapType(mapType)

localStorage.setItem("selectedMapType", mapType)

console.log( D3 chuyén sang ban do ${type === "satellite" ? "vé tinh"
"théng thuong"} )
} else {
console.warn("Ham chuyén déi ban d6 chua dugc khdi tao")

¥
}

document.addEventListener ("DOMContentLoaded", O {
savedMapType = localStorage.getItem("selectedMapType™)
if (savedMapType) {
type = savedMapType === "Satellite" ? "satellite" : "normal"
option = document.querySelector(" .map-type-option[data-
type="${type}"]")
if (option) {
radio = option.querySelector('input[type="radio"]")
if (radio) {
radio.checked =
radio.dispatchEvent( Event("change"))
}
}
}
})

mapTypeOptions.forEach((option)
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radio = option.querySelector('input[type="radio"]")

option.addEventListener("click", (e) {

if (e.target !== radio) {
radio.checked =
radio.dispatchEvent( Event("change"))

¥
})

radio.addEventListener("change", O) {
if ( .checked) {

mapTypeOptions.forEach((opt) opt.classList.remove("active™))

option.classList.add("active")

switchMapType(option.dataset.type)

}
})
})
})

5.8. Két luan chuyén dé:

Duy 4n xdy dung hé thing WebGIS nham muc tiéu hd tro truc quan hoa va tra ciru thong
tin k¥ thuat ha téng cho khu d6 thi Golden Hill — Phan khu 2, da co ban dat duoc cac muc
tiéu dé ra. Hé thong cho phép hién thi ranh gidi cac khu dét, thong tin san nén, cling nhu
céc thong sb thay luc cia mang luéi cdp nudc (nit va tuyén dng), gop phan hd trg ngudi
dung tuong tac, tim kiém va danh gia thiét ké mot cach thuan tién, truc quan ngay trén nén

tang web.
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Tuy nhién, do thoi gian thyc hién gp rat va khdi luong cong viée 16n, mot s chic
ning van chua dugc hoan thién t61 vu nhu mong doi, vi du nhu giao dién quan 1y linh hoat
hon, hién thi biéu d0 so sanh, hodc tich hgp phan tich dir liéu nang cao. Pay ciing 1a dinh
huéng dé tiép tuc phat trién trong cac giai doan tiép theo, nhiam hoan thién hé thong
WebGIS theo hudng toan dién va tng dung hiéu qua trong thuc tién quan 1y, thiét ké va
giam sat ha tang k¥ thuat do thi.
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KET LUAN

Sau qua trinh nghién ctru, thu thap s6 liéu, thiét ké va mo phong, dd an “Thiét ké
ha tﬁng k¥ thuat khu d6 thi Golden Hill — Phan khu 3” da hoan thanh cac ndi dung
chinh nhu sau:

1. Tinh toan khdi lwgng san nén:

- Dua vao ban dd dia hinh ty 1€ 1/500 va cao do thiét ké chuén theo quy
hoach, d6 an d tién hanh xac dinh cao do tu nhién va cao do thiét ké cho
ting 6 dat.

- St dung phuong phap chia ludi 6 vudng, tinh toan dién tich cac vung dao
- dép, tir d6 xac dinh khéi luong dét can dao va dap.

2. Thiét ké hé thong cap nudrc:

- Thiét 1ap mang ludi dudng 6ng cip nude cho toan bd phan khu dya trén
luu luong tiéu thu tinh toan.

- Ap dung phan mém EPANET dé mé phong thuy lyc mang ludi, tinh

toan ap luc tai cac nat, ton that 4p sut va van téc dong chay.

3. Thiét ké hé thong thoat nwéc mwa:

- Thiét ké hé thdng thoat nude riéng hoan toan cho khu vuec.

- M6 phong thay vin — thuy lyc hé théng bang phdn mém SWMM, xéc
dinh dong chay, muc nuée trong cong va kha ning tiéu thoat.

- Két qua cho thiy hé théng dam bao thoat nuéc mua hidu qua, khong gay
ngap ung cuc bg.

4. Ung dung phan mém mé phéng hi¢n dai:

- EPANET va SWMM gitp kiém tra thiét ké nhanh chong, truc quan, phan

anh chinh xac hoat dong cua h¢ théng.
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TAI LIEU THAM KHAO

STT TEN TIEU CHUAN MA HIEU
uy chuan k¥ thuat Quéc gia cac cong trinh h
1 Quy chuan ky thuit Quoc gia cdc cong trinha |\ /1 02.5016/BXD
tang ky thuat d6 thi
uy chuan k¥ thuat quéc gia cac cong trinh h
2 Quy chuan ky thuat quoc gia che cong trinh ha | o/ 7. 04.2016/BXD
tang ky thuat cong trinh giao thong
uy chuan k§ thuat qubc gia cac cong trinh h
3 Quy chuan ky thuit quoc gia cdc cong trinh ha |~/ 57 55.9016/BXD
tang k¥ thuat cong trinh thoat nudc
4 Ong bé tong c6t thép thoat nudc TCVN 9113:2012
Cép nudc - mang ludi dudng dng va cong trinh
5 . s TCVN 13606:2023
yéu cau thiét ké
Tiéu chuan Thiét ké Thoat nudc -Mang ludi bén
6 T TCVN 7957:2023
ngoai va cong trinh
7 Céng tac dt — Thi cong va nghiém thu TCVN 4447:2012
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