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TOM TAT

Tén dé tai: Thiét ké hé théng thoat nude khu dé thi ven sudi Luong.
Sinh vién thuc hién: Phan B4 Triéu
S6 thé SV: 111200096 Lép: 20THXD2
Da Néng 12 mot thanh phd dang trén da d6 thi hoa manh mé. Qua trinh nay di dong
g6p khong nho trong viéc mo rong dién tich d6 thi, tao ra mot di€én mao maéi, van minh
va hién dai. Mang ludi giao thong, hé théng thoat nudc va cac trung tdm vui choi, giai
tri cling dugc phat trién dang ké. Tuy nhién, bén canh nhitng thanh tyu dat duoc, qua
trinh d6 thi hoa va cong nghiép héa cua thanh phd van ton tai nhiéu van dé, dic biét 1a
trong viéc dam bao co s& ha ting d6 thi. Nhitng thach thirc 16n d6i voi thanh phd trong
tuong lai 1a viéc cai thién co s& ha téng thoat nudc, xur 1y nudce thai, bao vé moi truong
sinh thai va nang cao kha ning thich img véi bién ddi khi hau. Nhimng yéu td niy can
dugc chu trong dé duy tri sy phat trién bén virng cho Pa Ning. Vi vy, viéc trién khai
cac du an ha téng, dac biét 1a nhiing du an lién quan dén xir 1y moi truong, la rat quan
trong. Diéu nay khong chi gitp giai quyét nhirng van dé hién tai ma con goép phan hién
thyc hoa chu truong cua lanh dao thanh phé. Trong dd an nay, thuc hién “Thiét ké hé
thong thoat nude khu db thi ven sudi Lwong Thanh Phb Pa Ning.”
Ngoai ra, trong d6 4n nay con tng dung mo hinh HEC-HMS & HEC-RAS dé mé phong
muc nuée sudi luong xéac dinh cao dd san nén c6 xét dén BDKH 2050, 2100.
Do an nay gém 1 thuyét minh va ban vé:
- Thuyét minh gdm 2 phan:
Phan 1: Thiét ké hé thong thoat nudc khu do thi ven sudi Lwong., thanh phd Pa Néng.
Phan 2: Chuyén dé ing dung mé hinh todan mé phong muc nude sudi lwong xac dinh
cao d6 san nén c6 xét dén BDKH 2050, 2100.
- Banvé g(*)m:, o o

- Mat cat doc tuyén cong thoat nudc tuyén cong 1.

- Mit cét doc tuyén cong thoat nudc tuyén cong 9.

- Mit cit doc tuyén cng thoat nudc tuyén cong 14.

- Mit cit ngang hinh cong hop BxH = 3000x3000

- Mit cit ngang hinh cong hop BxH = 2000x3000

- Mit cit ngang hinh cong tron D = 600

- Mit cit ngang hinh cong tron D = 800

- Mit cat ngang hinh cong tron D = 1000



LOI NOI PAU

Trong qué trinh cong nghiép hoa, hién dai hoa dat nudc, nganh xay dung dong
vai trd hét strc quan trong. Cung voi sy phat trién manh mé cua khoa hoc va cong
nghé, nganh xay dung di c6 nhiing budc tién vuot bac. Dé dap tng yéu ciu ngay
cang cao ciia x3 hoi, cAn mot ngudn nhan lyc tré, nhirng k¥ su xdy dung tai ning, c6
pham chét, ning luc va tinh than cbng hién dé tiép nbi cac thé hé di trude, gop phan
xay dung dat nudc ngdy cang phat trién, vin minh va hién dai.

Hién nay, véi xu hudng do thi hda, cac toa chung cu ngay cang dugc xay dung
pho bién tai cac thanh phd 16n. Clng véi d6, trinh do k¥ thuat xay dung khong ngiing
phat trién, doi hoi ngudi lam trong nganh phai lién tuc nang cao kién thirc va k§ ning
dé dap tng yéu cau cua cong nghé hién dai.

Do an tot nghiép nay 1a co hoi dé em hé thong lai kién thirc da hoc sau gan nim
nam hoc tap tai truong, dong thoi gitip em 1am quen véi cong viée thiét ké mot cong
trinh hoan chinh, chuan bj tét cho su nghi¢p sau nay. Pé tai em thyc hién 1a “Thiét ké
hé théng thoat nuéc khu do thi ven subi Luong., thanh phé Pa Ning.”

Do an bao gdm hai phan:

- Phan I: Thiét ké hé thong thoat nuéc khu d6 thi ven sudi Luong Thanh Phé

Pa Nang.

- Phan II: Chuyén dé tmg dung mé hinh toan mé phong muc nude sudi luong xéac

dinh cao d¢ san nén ¢ xét dén BDKH 2050, 2100.

Trong qua trinh thiét ké, tinh toan, tuy di c6 nhiéu cb gang, nhung do kién thirc
con han ché, va chua c6 nhiéu kinh nghi¢m nén s€ khong tranh khoi sai sot.

Em kinh mong duoc su gop ¥ chi bao cia cac thay, c6 dé em c6 thé hoan thién
hon dé tai nay.

Em xin chan thanh cam on quy thay, c6 gido trong khoa Xay Dung Cong Trinh
Thuy cua Truong Pai hoc Bach Khoa, dac biét 1a cac thﬁy, co da truc tiép tham gia

huéng dan va gitp d& em trong qua trinh hoan thanh dd an tot nghiép nay.



CAM DOAN

Em xin cam doan trong qué trinh 1am do an tot nghiép nay da thuc hién nghiém

tc cac quy dinh vé liém chinh hoc thuat.

Khong gian 1an, bia dat cac s6 lidu, két qua tinh toan str dung trong dd an déu
dang tin cdy va hoan toan dya trén cac tiéu chuan quy pham thiét ké va thi
cong hién hanh.

Trung thuc trong vi¢c trinh bay, thé hién cac hoat dong hoc thuat va két qua tu
hoat dong hoc thuat cua ban than.

Chu dong tim hiéu dé tranh cdc hanh vi vi pham liém chinh hoc thuat va
nghiém tuc thuc hién cac quy dinh vé luat s& hitu tri tué.

St dung san pham hoc thuat ctia ngudi khac c6 trich dan ngudn gdc rd rang.

Em xin cam doan s liéu va két qua tinh toan trong d6 an tot nghiép nay 1a trung

thyc va do chinh em thuc hi¢n, day la dd an duoc su huong dan khoa hoc cta ThS.

Nguyén Thanh Phat & TS. Lé Hung. Moi sy giup d& cho viéc thuc hién dd an tbt

nghiép ndy di dugc cam on va cac thong tin trich dan trong do an tot nghiép da duoc

chi rd nguon goc rd rang va dugc phép cong bo.

Sinh vién thuc hién

Phan B4 Triéu
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DANH SACH CAC KY HIEU, CHU VIET TAT

CHU VIET TAT:

TP — Thanh Phé

BDKH — Bién dbi khi hau
KB — Kich ban

TH — Trudong hop

MCN — Mit cit ngang
MCD - Mt cit doc.



THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

PHAN I: THIET KE HE THONG THOAT NUOC KHU PO THI
VEN SUOI LUONG
CHUONG 1: TONG QUAN CHUNG

1.1. Quy md cia do an.

Quy md dién tich khoang 115 ha. Dan s6 khoang 9.740 ngudi. Tinh chat 13 nhom
nha & két hop dich vy, thuong mai.

Sudi Luong nam trong dinh hudng tong thé phat trién ha tang thoat nudc va chong
ngap cua TP. ba Nﬁng, dac biét tai khu vuc phia Tay — quan Lién Chiéu. Dy 4n tap trung
vao viéc nao vét, khoi thong dong chay, cai tao subi nham gidm ngép ung cuc by, dam
bao ti€u thoat nudc mua va phuc vy phat trién du lich sinh thai. Muc tiéu, nhiém vu va
pham vi nghién ctru.

1.2.1. Muc tiéu nghién ciru ciia do dn.

Xay dyng hé théng cng bao dam bao thoat nuwdc mua cho toan bo luu vyc nghién
ctru (ven séng Luong) Ung véi tran mua tinh todn, han ché nudc mua chay tran ra cac
khu vuc bii tim trong mua kho, nhim bao vé méi truong, canh quan va phat trién du
lich, dap trng Muc 3.17 cia TCVN 7957:2023.

1.2.2. Nhiém vu ciia do dn

Thiét ké hé théng cbng thoat nudc mua thoat ra khu vuc Subi Luong.

M6 phong muc nude dang tai khu vuc subi Luong va xac dinh cao dg san nén xét
dén BDKH nam 2050, 2100 bang phan mén:

ArcGIS : Phan chia Iuu vuec.

HEC-HMS: M6 phdng thuy van.

HEC-RAS: Tinh Toan thay lyc, mé phong muc nudc dang va xac dinh cao d6 san
nén tbi thiéu.

1.2.3. Pham vi nghién ciru ciia do dn.

Khu vyc I8p diéu chinh quy hoach xdy dung chi tiét Khu phire hop du lich va do
thi nghi dudng Lang Van tai phuong Hoa Hiép Bac, quan Lién Chiéu, TP. Da Nang.

Ranh gi¢i khu dat nghién ctru:

e Phia Pong: Giap khu du lich Subi Luong va rimg san xuat.
e Phia Tay: Giap duong tranh Nam ham Hai Van.

e Phia Nam: Giap khu cong nghiép Lién Chiéu.

e Phia Béc: Giap ham Hai Van.

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung 1



THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

L@ SubiLuong -
o Hai Van Park

Hinh 1. 1: Pham vi khu vuc nghién ctru ciia d6 an
1.2. Piéu kién tw nhién ciia thanh pho Pa Ning.
1.3.1. Vitridialy:

Thanh phé Pa Ning duoc xem 1a mot trong nhitng dé thi trung tim c6 vai tro chién
luge trong mang ludi phat trién kinh té - x4 hdi ctia khu vre mién Trung va Tay Nguyén.
Véi vi tri dia Iy nam & trung tim dat nudc, Da Ning giit vai trd cau ndi quan trong trén
truc giao thong Bic - Nam, dong thoi tiép giap véi cac tuyén hanh lang kinh té trong
yéu cua khu vue Pong Nam A. Hé thong ha tang k¥ thut ctia thanh phd duoc dau tu
phat trién mot cach dong bo va hién dai, bao gdm day di cac loai hinh giao thong: duong
b, dudng sit, cang bién qudc té va san bay qudc té, qua d6 tao diéu kién thuan loi cho
qué trinh giao thuong, két ndi va hoi nhép kinh té. Ngoai ra, yéu t6 tu nhién wu dai véi
dia hinh da dang, khi hau 6n dinh va canh quan hap dan gép phan quan trong trong viéc
thac déy cac nganh kinh té miii nhon nhu cong nghiép ché bién, dich vu logistics, thuong

mai va dic biét 13 du lich — linh vuec ma Pa Ning dang khong ngimg khing dinh vi thé

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung 2



THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

1a trung tAm hang dau ca nudc. Téng hoa cac yéu td ndy di gitp Da Ning tro thanh dau
tau ting trudng, 6 vai trd lan toa va dinh huéng phat trién cho toan ving kinh té trong
diém mién Trung.Vé mit toa do dja 1y, Pa Nang c6 vi tri tir 15°55'20" dén 16°14'10" vi
d6 Bic va tir 107°18'30" dén 108°20'00" kinh d6 Déng. Thanh phd nim tai ctra ngd cua
mién Trung, gﬁn cac khu vuc trong diém vé du lich nhu Hué, Hoi An, va cac khu vuc
kinh té phat trién khéc.
Ranh gi¢i hanh chinh cua thanh phd Pa Ning dugc xac dinh nhu sau:

- Phia Bic va Tay Béc giap tinh Thira Thién - Hué;

- Phia Nam va Pong Nam giap tinh Quang Nam;

- Phia Dong giap Bién Dong.
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Hinh 1. 2: Ranh gi6i hanh chinh thanh phb Da Ning
Dién tich toan thanh ph6 Pa Ning 1a 1.284,88 km?2, trong do:
- Céc quan ndi thanh 1a Lién Chiéu, Thanh Khé, Hai Chau, Cam Lg, Son Tra va
Ngii Hanh Son ¢6 dién tich 1a 246,70 km2;
- Céc huyén ngoai thanh gdm huyén Hoa Vang c6 dién tich 1a 733,18 km?2 va huyén
dao Hoang Sa c6 di¢n tich 1a 305 km?2.
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1.3.2. Dic diém dia hinh

Dia hinh thanh phd Pa Néng vira c6 dong bang, vira ¢6 nui, viung nii cao va déc,
tap trung & phia Tay va T4y Bic, nhiéu day nai chay dai ra bién, mot sé d6i thap xen k&
nhitng dong bang hep, c6 thé chia thanh 3 dang dia hinh chinh:

Dia hinh ndi cao: Phan bd ¢ phia Tay cua thanh phd (Hoa Bic, Hoa Ninh, Hoa
Phu), c6 d6 cao trung binh (500 - 1000)m gdm nhiéu nui ndi tiép nhau dam ra bién. Nhin
chung dia hinh nui cao ¢6 huéng déc tir TAy Nam xudng Pong Bic.

Dia hinh go ddi: Phan bd ¢ phia Tay, Tdy Béc thanh phd gdm cac xa Hoa Lién,
Hoa Son, Hoa Phong, Hoa Nhon va mot phﬁn cac xa Hoa Khuong, Hoa Ninh ctia huyén
Hoa Vang, ddy 1a khu vuc chuyén tiép giita nti cao va dong bang, dic trung ciia ving
nay la dang doi bat tp.

Dia hinh dong bang: Phan bd cha yéu ¢ phia Pong thanh phd, doc theo cc con
song 16n nhu song Yén, séng Tay Loan, song Cam L&, song Cu Dé, song Han va doc
theo bién. Ngoai ra doc theo bd bién co nhiéu cdn cat va bai cat 1on nhu Xuan Thiéu,
Hoa Khéanh, Bic M¥§ An... Véi dang dia hinh trén, Da Nﬁng cO su phan bd mua khac

nhau gilta cac vung.
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Hinh 1. 3: Dia hinh thanh phd Da Ning
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1.3.3. Diic diém thé nhwéng

Theo phan loai ngudn gbc phat sinh cc loai dét, thanh phé Pa Ning c6 7 nhém
dét chinh sau: dit cdn cat va dat cat ven bién, dat man, dat phén man, dat phu sa, dat doc
tu, dit mun vang do trén d4 mac ma axit va dat do vang. Lép phu thuc vat, hé sb tham
trén moi nhom dat khac nhau anh hudng dén dong chay mit cta cic song sudi trong
vung.
1.3.4. Tham phu thuc vit.

Dién tich rimg va tham phu thyc vat trén dia ban thanh phd Da Ning:

Dién tich dat lam nghiép hién c6 1a 62.960,1 ha, chiém 49% dién tich tu nhién phan
bb chi1 yéu & phia Tay va Tay Bic Pa Néing. Trong d6, dat ring san xut 1 21.697 ha
(16,88% dién tich dat ty nhién), tip trung chi yéu & Hoa Bic, Hoa Ninh va Hoa Phu;
dat rimg phong ho 13 8.568 ha (chiém ty trong 6,67% dién tich tw nhién), dat rimg dic
dung la 32.695 ha (25,45% dién tich ty nhién) thudc dia ban cdc xa Hoa Ninh va Hoa
Bic.

Rimng dic dung phan bd chu yéu thudc ving dém cia khu bao ton thién nhién

Bach M3, khu bao ton thién nhién Ba Na - Nai Chua trén dia phan xa Hoa Ninh, Hoa
Bic va khu bao ton thién nhién Son Tra, dién tich con lai thudc khu vie Nam déo Hai
Véan va vung nti thugc xa Hoa Phu.

Dién tich rirng va tham phu thyc vat trén luu vyc song khai thac nudc:
Nguén nudc chinh ctia nha may nude Cau Do dugce khai thic trén song Vu Gia thudc hé
thdng song Vu Gia - Thu Bon; dién tich luu vuc song Vu Gia tinh dén Ai Nghia 14 5.180
km?2, trong d6 dién tich rung va tham phu thyc vat tu nhién chiém trén 70% dién tich
lwu vire, bao gém rimg phong ho dau ngudn va ring san xuét.
1.3.5. Thuy van

Hé thdng song ngodi ngan va ddc, bit ngudn tir phia Tay, Tay Béc va tinh Quang
Nam. C6 hai song chinh 13 song Han véi chiéu dai khoang 204 km, téng dién tich luu
vuc khoang 5.180 km2 va song Cu Dé vai chiéu dai khoang 38 km, luu vuc khoang 426
km2. Ngoai ra, trén dia ban thanh phd con c6 cac séng khac: song Yén, song Chu Bai,
song Vinh Dién, song Tay Loan, song Phu Loc,...Cac song déu c6 hai mia: mua can tir
thang 1 dén thang 8 va mua lii tir thang 9 dén thang 12. Thanh phd con c6 hon 546 ha
mit nudc ¢ kha nang noi trong thiy san.
1.3.6. Hién trang hé thong thodt nwdc do thi thanh pho Pa Néng.

Da Ning c6 tong cong 5 luu vue thoat nude chinh, bao gdbm: khu vuc trung tim
thanh phé, khu vuc Tay Bic, khu vuc phia Nam thanh phé, khu vuc phia Bong va khu
vuc Hoa Vang. Tat ca cac khu vuc nay déu duoc bao pha bai hé thong thoat nude kha

dong bo, dam bao kha ning tiéu thoat nude hiéu qua. Tuy nhién, khu vyc phia Nam
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thanh phé hién van chua phat trién manh m& vé d6 thi, do d6 hé théng thoat nudc chu
yéu dua vao dia hinh tu nhién va céc vi tri triing thap dé dan nudc ra séng, hd, ao. Diéu
nay dan dén viéc thoat nude ¢ khu vuc nay chua duge t6i wu hoa va c6 thé gip kho khin
trong mua mua 1én. O khu vuc trung tdm thanh phd, v6i dic diém dia hinh thap, hé
théng thoat nudc c6 sy phu thudc 16n vao cac tram bom dé chéng ngap. Hién tai, khu
vuc nay co 2 tram bom chéng ngap dang hoat dong hi¢u qua, dé 1a tram bom Thuan
Phuéc va tram bom Truong Chi Cuong. Tuy nhién, do tuyén thoat nuéc chinh ¢ ddy bi
anh huong manh mé bai thiy triéu, kha ning thoat nudce trong khu vuc nay bi giam sut
vao nhing thoi diém c6 triéu cuong cao, dan dén tinh trang ngap Gng cuc bd. Chinh vi
vay, thanh phé dang trién khai ké hoach x4y dyng thém 2 tram bom m&i dé cai thién kha
nang thoat nudc, trong d6 mot tram bom s€ dugc xay dung tai cudi duong C)ng fch
Khiém (ctra xa Ong {ch Khiém), va tram con lai duoc xdy dung gan phia Nam cau Tran
Thi Ly (ctra x4 cdng Mé Linh). Cac dy an ndy nham giam thiéu ngap ung trong khu virc
trung tAm va ting cuong kha ning tiéu thoat nudc trong diéu kién khi hau bién doi.
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Hinh 1. 4: Hé thong song sudi chinh va cac ho trén dia ban tp. Pa Nang.

1.3.6.1. Doi v6i hé thong thodt nwde thai.

Hé thong thoat nude thai hién co6 & TP. Pa Nang chu yéu 13 hé thong thoat nudc
chung. Nuéc thai ciia thanh phd duoc thu gom bang tuyén cong bao ven bién, ven song,
ven h, ven kénh qua céc giéng chuyén dong c6 cao trinh dinh dap +0.6 (CSO) tai cac

clra x4, chi c6 mot phan rat it cac khu quy hoach méi 1a hé thong thu gom riéng, thu gom
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chuyén vé tram xur 1y nudc thai tap trung. Riéng cac khu cong nghiép déu thoat nuéde
riéng hoan todn va ¢ tram xir Iy nude thai tp trung riéng. Hau hét cac ho gia dinh déu
co bé phét va chi ¢c6 mot ti 1é nhé nude thai dau ra duge dau ndi truc tiép vao hé théng
thoat nudc cua thanh phd, sé con lai ngdm truc tiép xudng nén dat.

Thanh phé Pa Ning c¢6 07 tram xt Iy nuée thai (TXLNT) véi tong quy mo cong
sudt 13 145.000 m3/ngd, trong d6: TXLNT Hoa Cudng 40.000 m3/ngd véi cong nghé
ky khi (chuén bi chuyén thanh tram bom), TXLNT Pht Loc 40.000 m3/ngd cong nghé
SBR, TXLNT Son Tra 25.000 m3/ngd cong nghé Aetotank, TXLNT Ngii Hanh Son
10.000m3/ngd cong nghé ky khi (chuan bi chuyén thanh tram bom va tram xtr Iy nudc
mua dot ddu), TXLNT Hoa Xuan 60.000m3/ngd) cong nghé SBR, TXLNT Lién Chiéu
20.000 m3/ngd cong nghé SBR.
1.3.6.2. Déi véi hé thong thodt nede mdt (thodt nuwde chung).

ba Naclng c6 05 luu vuc thoat nude chinh: Khu vyc trung tdm, khu vyc khu vuc
Tay Bic, khu vuc phia Nam thanh phé, khu vuc phia Pong, khu vuc Hoa Vang. Nhin
chung tit ca cac khu vuc déu phu day hé théng thoat nudc, riéng khu vuc phia Nam
thanh phé do chua phat trién d6 thi nén khu vuc nay chu yéu thoat nuée theo dja hinh
tu nhién va céc vi tri triing thép, sau do6 chay ra song, hd, ao. Khu vuc trung tam, hién
tai c6 02 tram bom chéng ngdp (tram bom Thuan Phudc, tram bom Truong Chi Cuong)
do cao do thap, tuyén thoat nudc chinh bi anh hudng 16n cua thuy triéu nén kha ning
thoat nudc bi giam sut va dang tiép tuc chuin bi dau tu xdy dung thém 02 tram bom
chdng ngap tai cudi duong Ong ich Khiém (ctra x4 Ong ich Khiém) va bén canh phia
Nam cau Tran Thi Ly (cira xa cong Mé Linh).
1.3.6.3. Cdc ton tai cia hé thong thodt mede; tinh hinh va nguyén nhdn ngdp iing
thanh phé Pa Nang.

a) Cac ton tai hé théng thoat nude:

Céc ctra xa ven sdng, bién thudng xuyén bi anh huong cua thuy triéu, cat lap CSO,
nuéc thai thudng xuyén do ra bién, song, ao ho do thi giy 6 nhiém. Cong nghé cic tram
xtr Iy nude thai bang cong nghé ky khi (thudc dy an thoat nudc vé sinh méi trudng), Xt
1y khong dam bao yéu cau theo quy dinh trudc khi xa ra méi truong, thudng xuyén phat
sinh mui tai céc tram xu ly.

Hé thong thoat nude chung tai cac khu vuc do thi cii xuéng cap nén nudc ngam
chay vao hé théng thoat nudc, chuyén dén tram xir 1y gay tén kém cho cong tic van
hanh. Hé thong thoat nudc chung chua tinh todn dén cac yéu tb ky thuat vé chuyén tai
nude thai (van tdc lang cin chua dam bao) nén chét hitu co lang dong nhiéu trong cong,

gay mui hoi tai cac ctra thu nudc anh huong dén cudc song ctia nguodi dan.
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Chua quan ly duoc tinh trang d4u ndi cac ho gia dinh (dac biét 1a cac khu do thi
cii) nén viéc trién khai thoat nudce riéng hoan toan cho khu vyc d6 thi cil trong twong lai
rat kho kha thi va tén kém. Hé thong thoat nudc mit khu vuc trung tAm thudng xuyén
anh huéng cua thuy triéu (do dia hinh bang phang), hé sé mit phu ting so véi thiét ké
ban dau (do bé mit khong thim nuée ting do téc do phat trién d6 thi) nén kha ning
thoat nudc bi anh hudng rat 1on.

b) Tinh hinh ngap ung va cac nguyén nhan chinh.

Hién nay, thanh phé c6 khoang 50 diém ngap ung vdi cac nguyén chinh nhu sau:
Do tac dong cua Bién ddi khi hau va myuc nude bién dang nén cuong do, tan suat mua
ngay cang 16n din dén hé thong thoat nude khong dam bao (vuot tan suat tinh toan).

Mot sb khu khu vire ¢6 cao d6 nén qua thap khong ding theo quy dinh. Kha ning
thoat nudc ctia hé théng thoat nude bi giam rat nhidu so voi tinh toan ban ddu do anh
huong thudng xuyén cia tridu cudng, qua trinh d6 thi hoa. Mot s cong 1au ngay xudng
cap, hu hong mat kha ning thoat nudc chua cé diéu kién thay thé.

D6 thi con thiéu hd diéu tiét dé ting kha nang trit nude; Kinh phi cho cong tac nao
vét, khoi thong kénh, céng con han ché; Cong tac van hanh cac ho diéu tiét con bat cap
do yéu t6 canh quan, khong x4 sém kip thoi trude khi mua, khong tan dung t6i da kha
nang diéu tiét cia hd nén co tinh trang gan hd diéu tiét ma van bi ngap.

Mot s6 ho dan xay dyng trai phép thu hep dong chay, 1am anh huéng dén kha ning
thoat nude. Mot sé dy an chua trién khai déng bo do diéu kién kinh phi. Ning luc,

phuong tién quan ly van hanh hé théng thoat nude do thi con nhiéu bat cap, han ché.
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CHUONG 2: PIEU KIEN TU NHIEN, MOI TRUONG VA KINH TE
XA HQI TAI KHU VUC DU AN

2.1.  Piéu kién tw nhién va méi truwong.
2.1.1. Diéu kién méi trwong tw nhién.
¢ Dia hinh.

Subi Lwong nam tai phuong Hoa Hiép Bic, quan Lién Chiéu, TP Pa Néng.

Khu vic ndy c6 dia hinh ddi nai thdp, ndm trén suon phia Nam cua diy Hai Van,
v6i nhiéu thung liing hep va ghénh d4 tu nhién.

Subi chay tir rimg Hai Van xudng bién Pong, hinh thanh hé sinh thai dic trung cta
sudi mién ndi ven bién.

Dia hinh thanh phd Pa Ning vira ¢ dong bang vira c¢6 nii, ving ndi cao va doc
tap trung & phia Tay va Tay Bic, tir diy c6 nhiéu day nui chay dai ra bién, mot s6 doi
thap xen ké& viing dong bang ven bién hep.

Dia hinh d6i nai chiém dién tich 16n, do cao khoang tir 18m-250m, do dbc 16n
(>40%), 14 noi tap trung nhiéu rimg dau nguodn va cd ¥ nghia bao vé mdi trudng sinh
thai ctia thanh phé.

Vé tong thé, dia hinh ddc theo hudng Tay -Pong, thap dan vé phia bién - Khu vuc
nghién ctru hién tai c6 dia hinh doi ndi tuy nhién khong dong déu.

% Dia tang

- Cdu triic dia chat khu vuc

Subi Luong nam & phia Nam diy ntii Hai Van, thudc hé théng dia chat mién Trung
Viét Nam.

Khu vyc nay co nén mong dia chit on dinh, chu yéu la da granit, dd magma xam
nhap va tram tich bién chat.

Dia ting noi day hinh thanh tir ky Paleozoi mudn dén Mesozoi (cach day khoang
250 - 66 tri€u nam).

- Thanh phan dia tang chinh

D4 granit (Granit Hai Van): Loai d4 pho bién nhét trong khu vyc, c6 mau xam
sang, cAu trac hat trung dén tho.

D4 bién chit: Gdm phién thach sét, gneiss, d4 quartzite, hinh thanh do qué trinh
bién chat 1au dai.

Tram tich b roi: Xudt hién tai khu vuc long sudi, ctra sudi, gém cat, cudi, soi két

hop v6i dat sét.
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- Pic diém dja hinh va tac dong

Dia hinh ddi ndi thap, xen k& thung liing va cac ghénh d4 do qua trinh xam thuc
clia nude sudi.

Qua trinh phong hoa manh: P4 granit bi phong héa thanh dét cat sét, d& bi x6i mon
vao mua mua.

Li quét va sat 16: Mot s6 khu vuc ¢o nguy co sat 16 do dia hinh dbc, két hop véi
mua [én mua mua.

2.1.2. Diéu kién vé khi hiu, khi twong.

Khu vie Sudi Luong thudc phuong Hoa Hiép Béc, quan Lién Chiéu, nim trén
suon phia nam day nui Hai Van.

Khi hau cua ba Nﬁng khic nghi¢t, mua mua va mua kho phan bi¢t 1o rét va dén
mudn hon cac tinh phia Bic 2 thang. Mua kho han kéo dai trong 6 thang gay nén tinh
trang han han nghiém trong, mic nude cac dong song xudng thap, nude min xam nhap
sdu vao cac dong song, anh hudng 16n dén vi tri ldy nude cap cho Thanh phd.

Do vi tri dia 1y va ddc diém dia hinh Thanh phd, phia Bac ¢6 déo Hai Van chan
nén Pa Naclng it chiu d4nh hudéng ctia gi6 mua Pong Bic, ché do nhiét it chénh 1éch gifra
mua he va mua Bong, & muc khoang 3-5°C.

Noi day ndm trong ving chuyén tiép giira khi hau mién Béac va mién Nam Viét
Nam, nhung chiu 4nh hudng chii yéu ctia khi hau nhiét d6i gié mua dién hinh.

a) Nhiét do

Bang 1. Béc trung nhi¢t do trung binh cac thang trong nam

Nhiét d¢ khong khi trung binh (°C)
Thang 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

TB thang

Thang 1 20 214 | 219 | 203 | 21.2 | 23.2 | 23.14 | 223 | 224 | 23.6 21.9

Thang2 | 21.5 | 222 | 244 | 219 23 21.1 | 22.58 | 21.5 25 23.6 22.7

Thang3 | 21.5 | 243 | 253 | 244 | 254 | 234 | 2493 | 242 | 263 | 26.63 24.6

Thang4 | 249 27 27.1 27 262 | 27.1 | 26.92 | 259 | 28.1 | 26.41 26.7

Thang 5 | 28.1 | 29.3 | 29.2 | 29.3 | 299 | 28.7 | 28.63 | 28.9 | 29.9 | 29.38 29.1

Thang 6 | 29.3 | 30.6 | 29.6 | 30.8 | 29.8 | 30.1 | 30.32 | 29.8 | 31.4 | 30.3 30.2

Thang 7 | 29.8 | 29.5 | 28.6 | 29.3 | 29.7 | 29.8 | 28.61 | 29.6 31 29.65 29.6

Thang 8 | 29.2 | 29.7 | 29.3 | 29.3 | 29.2 | 30.2 | 29.72 | 30.1 | 30.3 | 29.35 29.6

Thang 9 | 269 | 274 | 27.1 | 28.7 | 289 | 28.6 | 28.94 | 28.9 | 27.9 | 29.38 28.3

Thang 10 | 25.7 | 26.3 26 264 | 26.6 | 27.5 | 26.71 | 27 27.1 | 2591 26.5

Thang 11 | 24.6 26 25.2 26 26.7 | 25.8 | 2493 | 25.8 | 25.3 | 25.04 25.5

Thang 12 | 20.8 | 24.8 | 245 | 21.7 | 239 | 22.1 | 242 | 22,7 | 22.2 | 233 22.6

TB 252 |1 26.5 | 262 | 263 | 26.7 | 26.6 | 26.5 | 27.3 | 26.8 | 26.8

[Nguon: Nién gidm thong ké DPa Nang,tong hop tir 2011—2020]
Nhan xét: Tir s6 liéu cua bang cho théy nhiét d6 khu vuc Da Nang cao va it bién

dong trong nam. Bién trinh ndm cua nhiét do trung binh khong khi c6 dang mot dinh,
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cuc dai vao thang 6 hodc thang 7 hodc thang 8, cuc tiéu vao thang 12, thang 1. Tir thang
1 nhiét do bét dau ting cho dén thang 6, thang 7 sau d6 giam dan cho dén cho dén thang
1 ndm sau.

V& mua dong: Nhiét d6 trung binh thang 1 va thang 12 khoang 21,90C — 22,60C;
vé mua ha, thang 6, 7, 8 1a cac thang nong nhét, nhiét do trung binh cac thang nay khoang
29,6°C — 30,2°C.

b) So gio niing

Ning ciing 1a mot trong cac yéu td anh huong dén kha ning khuéch tan cia cac
chat 6 nhiém. Trdi néng to thi kha ning bdc hoi va khuéch tan cac chat 6 nhiém Ién. S6
gid ning ciia thanh phd Pa Nang tir nim 2010 — 2019 dugc thong ké trong bang 2.5, tir
d6 ta thay trung binh mot nim cao nhat nam 2019 c6 khoang 2.319 gid nang. Thang
thudng c6 nang it nhat 1a thang 12. Cac thang 5, 6, 7, 8 thuong c6 nang nhiéu nhat.

Bang 2. Pic trung tong luong mua cac thang trong nam tai Pa Ning

Nhiét do khong khi trung binh (°C)
Thang 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

TB thang

Théng 1 39.8 63.9 126 | 104 | 152 | 119 | 103 56 103 | 158 102.47

Thang 2 | 161.9 127 157 | 170 | 162 | 111 104 | 138 | 224 | 191 154.59

Théng 3 113 1777 | 173 | 181 | 192 | 158 | 181 | 163 | 191 | 212 174.17

Thang 4 | 174.8 | 209.9 | 172 | 229 | 232 | 208 | 202 | 220 | 239 | 162 204.87

Théng 5 | 258.7 | 2582 | 288 | 280 | 282 | 242 | 212 | 283 | 258 | 270 263.19

Thang 6 | 2229 | 183.5 | 237 | 224 | 264 | 263 | 288 | 182 | 280 | 277 242.14

Théng 7 | 232.8 242 215 | 231 144 | 288 | 188 | 169 | 229 | 308 224.68

Thang 8 | 231.1 | 2194 | 164 | 262 | 225 | 225 | 255 | 172 | 194 | 203 214.65

Théng 9 | 1055 | 168.5 | 116 | 225 | 190 | 244 | 248 | 164 | 251 | 251 195.2

Thang 10 | 107.7 | 162.5 | 137 | 166 | 193 | 171 | 133 | 207 | 213 56 154.62

Thang 11 | 1153 | 156.2 | 111 149 | 179 | 111 83 144 | 127 | 103 127.85

Thang 12 | 18.1 132.5 51 28 136 40 54 81 97 31 66.86

TB 1781.6 | 2101.3 | 1947 | 2208 | 2438 | 2126 | 2047 | 2063 | 2319 | 2222

[Ngudn: Nién giam thong ké Pa Néng, tong hop tir 2011— 2020]
c¢) P am khong Kkhi

Do am khong khi 12 yéu t6 anh huong dén qua trinh chuyén héa cac chat 6 nhiém khong
khi va 1a cac yéu t6 vi khi hau anh huéng stc khoe ngudi lao dong. Do am 16n s& lam
cho cac phan tng hoa hoc cua céac chét thai (S02, SO3...) manh hon tao ra H2SO3;
H2S04. P6 4m trung binh dao dong trong khoang tir 79,4% dén 83,7%. Po am tuong
dbi trong mua mua va dau mua it mua cao hon do Am trong cac thang chinh ha, bién
trinh 4m twong di theo thoi gian trong nam cé dang gan nhu nghich bién vai bién trinh
nhiét trung binh. Trong mua gié mia Tay Nam, d6 am twong d6i thuong xudng thap, c6

nhitng ngay do am tuong ddi rat thép, nhiét d6 1én cao tao nén thoi tiét rat kho-noéng,
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kho chiu, anh huong dén strc khoé cia con ngudi. Thong ké vé 6 4m tai Da Néng trong
10 nim gan day duoc trinh bay & bang 2.2.

Bang 3. Dic trung d6 4m trung binh cac thang trong nim tai Da Ning

Do 4m khong khi trung binh (%) TB thang

Théang 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Thang 1 83 88 82 82 87 87 86 86 86 79 80.5
Thang 2 82 87 84 80 84 80 83 81 83 79 80.2
Thang 3 82 86 83 86 84 85 85 83 83 81 80
Thang 4 84 81 83 83 85 82 82 82 80 80 79.7
Théang 5 77 77 78 81 84 81 79 78 74 77 79.4
Thang 6 75 70 72 77 76 74 74 77 71 74 79.7
Thang 7 77 73 75 75 73 75 75 75 69 74 76.6
Théang 8 77 74 75 76 72 76 72 71 75 81 81.8
Théang 9 88 85 85 80 82 82 82 80 80 83 83.1
Thang 10 87 84 83 84 83 85 84 83 83 84 83.6
Thang 11 86 86 86 86 86 86 86 86 85 84 85.7
Théang 12 89 85 87 87 89 89 84 87 87 82 86.6

TB 81.7 | 81.2 | 81.3 | 80.7 81 81.2 | 81.8 | 79.7 | 78.3 | 78.8

[Ngudn: Nién giam thong ké Pa Néng, tong hop tir 2011 — 2020]
d) Muwa

Mua dong mdt vai trd quan trong trong chu trinh thiy hoc, nude tir cac dai duong (va
cac khu vuce khac c¢6 chira nude) bay hoi, ngung tu lai thanh cac dam may trong tang dbi
luu ctia khi quyén do gip lanh, khi cac ddm may du ning, nude s& bi roi trd lai Trai Dat,
tao thanh mua, sau d6 nudc c6 thé ngdm xudng dat hay theo cac con song chay ra bién
dé lai tiép tuc 13p lai chu trinh van chuyén. Mua c6 tac dung 1am sach méi truong khong
khi va pha lodng cac chat 6 nhiém. Lugng mua cang 16n thi mutc do 6 nhiém trong khong
khi cang giam. Tuy nhién, cac hat mua kéo theo bui va hoa tan mot sd chat doc hai roi
xudng dat gay 6 nhiém dat, nudc.
Luong mua tai Pa Ning c6 su khac biét 16n gitra mua kho va mua mua, trong khoang
thoi gian tir thang 7 dén thang 12 thi miia mua chiém khoang 88,1% tong lugng mua ca
nam, trong khi d6 mua kho chi chiém 11,9% lwong mua nam.
S6 liéu chi tiét lugng mua gan day dugc trinh bay & bang 2.3. Céc hinh thé gay mua 16n
tai Pa Nang do nhiéu nguyén nhan, trudc tién phai ké dén hoat dong cuia bao, ap thap
nhi¢t d&i, khong khi lanh; tiép dén 1a cac nhiéu dong nhi¢t d&i khac nhu dai hoi tu nhiét

d6i, hoat dong cua gié Pong... va su két hop cta nhiéu hinh thé véi nhau.
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Bang 4. Dic trung tong luong mua cac thang trong nam tai Pa Ning

TT Cac Cac nam
thang 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
1 TB ndm 255 210 | 252 | 179 | 303 141 193 | 185 | 156 | 224
2 Thang 1 153,3 | 82,8 | 159,5| 88 | 160,6 | 56,8 18 87 24 74
3 Thang 2 0,4 33,6 | 23,3 0 0,0 | 374 | 45 0 12 5
4 | Thang3 58,0 | 53,7 | 230 | 10 | 31,2 | 0,0 | 45 179 | 14
5 | Thang4 553 | 67,0 [ 1799 5 8,0 | 21,3 | 14 | 63 90 -
6 Thang 5 156,4 | 157,77 | 65,3 62 | 35,0 | 10,9 | 43 6 35 59
7 Thang 6 7,1 35,5 | 36,2 | 76 |100,5| 46,1 25 82 25 47
8 Théng 7 24,1 47,9 | 186,5 | 245 | 12,8 | 32,0 | 132 | 184 | 37 54
9 | Thang8 | 152,2 | 56,6 |152,8 | 326 | 139,1 | 180,5| 81 | 181 | 191 | 145
10 | Thang9 | 252,8 [230,3| 1.38 | 166 | 812,1 |581,7| 751 | 112 | 416 | 783
11 | Thang 10 | 1.147,4 | 1.01 | 455,8 | 656 | 791,3 | 367,5| 369 | 819 | 356 | 411
12 | Thang 11 | 893,6 | 568,6 | 197,4 | 549 | 1.22 | 302,4| 760 | 288 | 328 | 337
13 | Thang 12 | 163,8 | 185,3 | 1654 | 53 |339,2| 59,5 34 | 399 | 180 | 759
[Ngudn: Nién giam thong ké Pa Néng, tong hop tir 2011— 2020]
e) Gio

Gi6 1a yéu t6 anh huong nhat dén sy lan truyén cua cac chat 6 nhiém trong khong khi.
Téc do gio6 phu thudce vao su chénh l1éch 4p suat khi quyén. Tang khong khi sat mat dat
¢ tbe d6 gié ban ngay 16n hon ban dém, con ¢ trén cao thi ngugc lai: toc do gid ban
dém 16n hon ban ngay. Tc d6 gi6 trung binh ndm tai Pa Nang khoang 1,78m/s (Ngudn:
Vin phong Ban chi dao tng phé bién ddi khi hau va nudc bién dang). Khi c6 bdo, ap
thép nhiét doi, dong, 16¢, td, gi6 mua DBong Béc anh huong, tbc do gi6 s€ cao hon rat

nhi€u gia tri trung binh - c6 thé 1én dén trén 40m/s. Tan suat lang, tan suat va van tdc

gi6 trung binh theo 8 hudng tai Tram Pa Ning dugc thé hién ¢ bang sau:
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Bang 5. Tdc do gio, tan suat va hudng gio

i Téc dd gié (m/s) ) . Tan suit hwéng gié cuc
Thang Huwoéng gio .

Trung binh Cuc dai dai (%)
I 3,4 19 Tay Bic 18,5
11 3,4 18 Tay Bic 20,4
111 3,4 18 Pong 20,3
v 33 18 Dong 21,7
A% 34 25 Dong 15,2
VI 3,0 20 Pong 15,0

VII 3,0 26 Tay Nam, Pong 11,0;12,9
VIII 3,0 17 Tay Nam 12,3
IX 33 28 Bic 14,9
X 3,6 40 Bic 16,2
XI 3,5 24 Bic 19,3

XII 32 18 Bic, Tay Bic 15,2:16,8
Nim 3.3 40 Tay Bic 16,1

2.1.3. Diéu kién

[Ngudn: Pai Khi tuong thuy vin khu vuc Trung - Trung Bo]

thuy van.

Sudi Luong 1a mot dong sudi nude ngot chay tu rung Hai Van ra bién Bong, c6 ché do

dong chay phu thudc vao lugng mua theo mua. Ngoai ra, khu vuc ha luu sudi con chiu

anh hudng gian tiép cua thuy triéu bién Pong.

¢ Thuy triéu

Maic du Suoi Luong 1a sudi nude ngot, nhung do do ra bieén Bong nén chiu anh hudng

gian tiép cua thity triéu ving ven bién Pa Ning.

« Loai thily triéu: Ban nhat triéu khong déu (mdi ngay c6 2 1an tridu 1én va 2 lan

triéu xudng, nhung bién d6 khong déu nhau).

« Bién d6 thuay triéu:

o Trung binh tir 0,5 - 1,2m.

o Khi triéu cuong, bién d6 co6 thé 1én dén 1,5 - 1,8m.

« Anh huéng dén sudi Luong:

o Mua kho: Khi thuy trieu dang cao, nudc bién c6 thé xam nhép vao cua

sudi, anh hudng dén do man cta nudc.

o Mua mua: Khi nude suoi 16n hon, dong chdy manh gitip ddy nudec man

ra bién, giam tac dong xam nhap man.
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% Dong chay
Dong chay cta Sudi Luong phu thudc nhiéu vao lwong mua va dia hinh déc cua
khu vuc Hai Van.
e Mua mua (thang 9 - 12):
Dong chay manh, luu lwgng nuée 16n do mua nhiéu.
C6 thé xay ra lii quét do dja hinh déc va mua tap trung trong thoi gian ngan.
e Mua kho (thang 3 - 8):
Luu lugng nude giam, c¢6 nhitng thoi diém sudi chay rat yéu.
Mot sb doan sudi c6 thé bi can kiét tam thdi vao cao diém néng nong.
% Anh huong cua thity vian dén mai truong
e X6i mon va boi tu:
Dong chay manh vao mua mua cé thé gay x6i 16 hai bén bo subi.
Bun cét bi cudn troi va bdi tu & ha luu, 1am thay doi dia hinh sudi.
« Xam nhap man: Anh hudng chii yéu vao mua kho khi nude bién c6 thé dang lén
clra sudi.
o O nhiém nguén nuodc: Do hoat dong du lich va sinh hoat ven sudi, can co bién
phap bao vé dé giir chat lugng nudc tét.

Subi Luong c6 ché do thuy vin phu thuéc vao mua mua va mua kho, véi dong
chay manh vao mua mua va yéu vao mua kho. Ha luu sudi chiu anh hudng nhe cua thay
triéu bién Pong, c6 nguy co xdm nhap min vao mua khd. Viéc bao vé rimg dau ngudn
va kiém soat hoat dong du lich 1a can thiét dé duy tri ngudn nudc 6n dinh va chat luong
tot.

2.1.4. Hi¢n trang chit lwong cdc thanh.
Hién trang chat lwong méi trwong khong khi

Ngudn 6 nhiém khong khi chi1 yéu tir hoat dong giao thong vén tai, hoat dong sinh
hoat. Ngoai ra mot s6 ngudén nhay cam nhu tram trung chuyén chét thai ran, hé thong
xur ly nudce thai toan khu.

Bang 6. Panh gia cic ngudn va thanh phan cac chat 6 nhiém khong khi.

Thanh phan — mirc d6

TT Nguén 6 nhiém Khu vire 6 nhiém A X
0 nhiém

1 Hoat dong giao thong

Bui, CO, CO2, CmHn,
SOx, NOx, R — COOH,
R — CHO, Mugi (C),
Chi (Pb). Nguén 6
nhiém 16n, phét tan trén
dién rong

Céc tuyét dudng giao
thong do6i ngoai trong
khu vuc

Hoat dong giao thong

I chinh
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Hoat dong giao thong

Cac bai do xe, cac tuyén

Bui, CO, CO2, CmHn,
SOx, Nox, R — COOH,
R — CHO, Mudi (C),

1.2 n6i bo duomg i bo Chi (Pb). Nguén 6
nhiém cuc bo
2 Hoat dong sinh hoat
CO, CO2, CmHn, SOx,
Khu dan cu hién trang, Nox, R— COOH, R -
khu thuong mai dich vu CHO, Mudi (C), Chi
(Pb). Ngudn 6 nhiém
phat tan
3 Cac khu vuc khac

Tram trung chuyén chat
thai ran, h¢ thong xir 1y
nudce thai

Khu vuc xung quanh, vi

thé can xay dung va van

hanh hé théng dam bao
dang ky thuat

Mitc d6 6 nhiém cao do
mui, khi thai tir qua
trinh phan hity chét thai
ran, bun thai nhu SO2,
CH4, H2S, mecaptan ...
Pay 1a ngudn giy 6
nhiém cuc bd.

Hién trang chadt lwong méi truong dat

Hoat dong san nén dién ra tuong d6i dong déu trén toan du an. San lap mat bang
khu vuc quy hoach can phai van chuyén khoi luong d4t san nén 16n do diéu kién dia
hinh.

Cin ctr theo do cao san nén trong khu vuc, du bao cac khu vuc c6 nguy co san lép
16n ¢6 tac dong manh dén madi trudng khong khi va méi trudng dat, dic biét giy 6 nhiém
bui.

Nguén goc CTR trong khu vuc chi yéu bao gom réc thai sinh hoat phét sinh tir cac
cong trinh cong cdng va cac khu thuong mai dich vu. Thanh phén chét thai ran sinh hoat
chtra chat hitu co (rau, va hoa qua...) ngoai ra cling c6 gidy cac loai, va dd hop, nhua,
thuy tinh.

Bang 7. Panh gia cac ngudn va thanh phan céc chat 6 nhiém dat.

AL A Thanh phin — mirc d9
TT Nguon 60 nhiem Khu vwe 6 nhiem gnhiém :

1 Hoat dong sinh hoat

Chét hitu co, nhya, thuy

Cac bua, can céng trong . s i
tinh, kim loai...

cong trinh dugc xur 1y bé
tu hoai cling dugc xa
vao nguon tiép nhan

O nhiém moi trudng cuc
bo tai cac diém tap trung L . )
tic. C6 kha nang gay ra cac

mam bénh.
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Gay ra cac khi nhu
CO2, khi mé tan tai cac
diém thu gom rac. Phat

tan rac trong qua trinh
van chuy

Do

hoat dong xay dung, san n

én.

Xay dung khu thuong
mai, cac cong trinh cong
cong ...

Khu vyc phuc vu khach
du lich.
Ngudn nuéc ngdm va
nudc mat trong khu vuc

+bat, da, chat hiru co,
bun thai, dau md, nhua,
ré lau...

Hién trang chdt lwong moi truong nuoc

Ngudn gy 6 nhiém nudc chu yéu 1a nude thai sinh hoat ctia khu thwong mai dich

vy, ngoai ra con mdt s0 nguon 6 nhiém cyc bo khac tir mot s6 cong trinh k¥ thuat nhu

diém trung chuyén CTR, tram xir Iy nudc thai, khu hdn hop...Thanh phan cac chét 6

nhiém trong nudc bao gdbm cac chit hitu co, cin lo ling, cac chat dinh dudng (N, P),

coliform.
Béng 8. Panh gia cic ngudn va thanh phan cac chéat 6 nhiém nudc.
TT Nguén 6 nhiém Khu vure 6 nhiém Thanh p ha[.l:_ murc g
’ 0 nhiém
1 Hoat dong sinh hoat

Nudc thai tir hoat dong
sinh hoat khu thuong
mai dich vu

Nguon nudc mat,nudc
ngam trong khu vuc ti€p
nhan ngudn nudc thai..

Céc chét hitu co
BOD,SS, céc chat dinh
dudng (N, P), coliorm

gdy 06 nhiém va phu
dudng ngudn nudc mit

Diém thu gom rac thai

2 Hé thong ha tang xa hoi
Khu cong trinh cong | G1at lwong khong khi, - p 2 a 1oy hai
A dat , nudc khu vuc xung ,
cong su dung
quanh
3 Khu k¥ thuat
2 Nudc mua chay tran Cc chat hiru co, can lo
Tram thu chuyén CTR Y ling, cac chat dinh

Nudc ri rac phat sinh do

dudng (N,P) coliform

phan huy chat hitu co

Ngoai chat thai ran sinh hoat phat sinh trong khu vuc, lwgng bun ty hoai hay con

goi 14 phan ham cau dugc lay tir khu vé sinh cta cac khu thuong mai dich vu...sau mot

thoi gian tich trir trong bé tu hoai, lugng bun ty hoai can duoc hut b6t ra khoang 80%

dé dam bao bé tu hoai hoat dong dat hi€u qua cao, lugng bun ty hoai du sé dugc thu
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gom va d6 thai dén khu xtr Iy chit thai rin, tranh gay 6 nhidm ngudn nudc mit va dam
bao v¢ sinh mdi trudng khu vuc.
2.1.5. Hién trang tai nguyén sinh vdt.

Subi Luong nam trong khu vuc rimg Hai Van, noi c6 hé sinh thai da dang, gdbm
nhiéu loai dong, thue vat quy hiém. Tuy nhién, ap luc tir phat trién du lich, khai thac tai
nguyén va bién d6i khi hau dang anh hudng dén hé sinh thai ciia khu vuc nay.

- HE sinh thai rung
e Khu vyc Subi Luong nam trong ving ring nhiét déi mua mua thudc diy nii
Hai Van, c6 rimg thudng xanh 4m nhiét déi.

e Tham thuc vét phong pht, bao gom:
Cay gb 1én: lim xanh, dé, sao den, gd do, cho chi.
Cay bui va day leo: da dang, gop phan giit dat, chong x6i mon.
Duoc li€u tu nhién: ba kich, ha thu 6, sam cau.

- Dong vat hoang da

e Thu rimg: c6 cac loai nhu khi dudi dai, chdn, séc, cdy huong.

e Chim: dai bang dat, vet luc, chao mao, séo, g0 kién.

e Ludng cu - bo sat: ran luc, ky da, rua, éch cay.

e  Cava sinh vat thuy sinh: chu yéu 1a ¢4 sudi, cua d4, dc sudi.

- Céc loai nguy cap, quy hiém

Theo danh muc bao ton, mot sd loai tai Sudi Luong nam trong Sach B¢ Viét Nam:

e Thuc vat: gu lau, cam lai, giang huong (déu thudc nhom gd quy).

e Dong vat: khi mat do, vooc cha va chan nau (c6 nguy co tuyét chung).

- Hién trang suy thodi va de doa

e Mit ring do khai thac g trai phép va mé rong du lich.

e O nhiém méi truong nude do rac thai tir hoat dong du lich.

e Sian bat dong vat hoang da lam giam sé luong loai quy hiém.

- Bién phap béo ton

o Kiém soat chit ch& cac hoat dong khai thac rirng va san bét dong vat hoang da.

e Phyc hoi tham thyc vat rimg bang cic chuong trinh trong ciy ban dia.

e Nang cao y thirc bdo v¢ moi truong trong du lich sinh thai.

e Tang cuong giam sat chat lugng nudce dé bao v¢ hé sinh thai sudi.
2.2. Diéu kién kinh té - xa hi.

2.2.1. Diéu kién vé kinh té.
¢ Du lich sinh thai
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Subi Luong 1a mét diém du lich sinh thai quan trong cua Da Ning nho canh quan
thién nhién dep, khi hiu mat mé, gan giii véi ring Hai Van.

Céc hoat dong chinh:

e Tam subi, cam trai, da ngoai.

e (Céc dich vy luu tra sinh thai, homestay ven sudi.

e Kham pha thién nhién, leo nui, trekking trong rirng Hai Van.

e Han ché:

e Chua duoc dau tu déng bo vé co sé ha tﬁng.

e (Cong tac quan Iy du lich con han ché, chua khai thac hiéu qua tiém ning.
«» Nong — 1am nghiép
e Nong nghiép: Chu yéu la trong ciy an qué va cay cong nghiép (chudi, keo, tram).
e Lam nghiép: Khu vuc c6 dién tich rimg 16n, mot s6 ho dan tham gia trong ring,

bao v¢ rung.
s Thuy san
e Cic ho dan ven sudi c6 hoat dong danh bat ca sudi tw nhién nhung quy mé nho.
e Khong c6 hoat dong nudi trong thiy san dang ké do dia hinh sudi doc va dién

tich nho.
« Giao thong — thuong mai

Hé théng giao thong:

e Sudi Luong ndm gan qudc 16 1A va ham Hai Van, thuan loi cho phat trién du lich

va giao thuong.

e Tuy nhién, cac tuyén duodng vao subi con nho hep, it duogc dau tu nang céip.

Thuong mai — dich vu:

e Mot s6 hang quan nho phuc vu khach du lich.

e Chua c6 nhiéu dich vu cao cép, chu yéu la m6 hinh kinh doanh h¢ gia dinh.
2.2.2. Cac linh vwc van hoa - xa hgi.

s Van hoa

- Di san van hoa va lich st

Sudi Lwong gan lién v6i dia danh déo Hai Van, noi tig 13 tuyén giao thong quan
trong trong lich sir Viét Nam.
Vin hoa ban dia: Khu vuc ¢6 anh hudng ciia cong dong ngudi Kinh, véi nhitng nét vin
hoa mién Trung dic trung, gin voi nghé nong, ngu nghiép va du lich sinh thai.

- Di tich, danh thing:

Sudi Luong va déo Hai Van 1a mdt phan cua hé sinh thai ty nhién can dugc bao ve.
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Céac dén chua gan khu vyc nhu chia Quang Minh, chua Nam Hai gitip bao ton tin

ngudng dan gian.

R/
0‘0

L& hoi va sinh hoat cong déng

L€ hoi Cau Ngu: Mot 1€ hoi dac trung ctia cu dan ven bién Pa Nang, cau mong

mua danh bat boi thu, dién ra & cac lang chai 1an can.

L& hoi Vu Lan, ram thang Giéng: Puoc td chirc tai cac chua trong khu vuc.
Hoat dong du lich cong ddng: Két hop véi van hoa dia phuong nhu biéu dién

nhac dan gian, am thuc mién Trung.

s Xa hoi

)/
>

Dan cu va doi song

Dan cu da dang: GOm nguoi ban dia va dan nhép cu do tdc do do thi hoa cao.
Nghé nghiép: Chu yéu lam viéc trong cac linh vuc nong nghiép, 1am nghiép, cong
nhan khu cong nghié¢p, va dich vu du lich.

Chat lugng cudc sdng:

Tang truong kinh té gitip nang cao murc song, nhung van con chénh 1éch giira cac
khu vire trung tAm va vung ven nhu Sudi Luong.

O nhiém méi trudng do rac thai du lich va khai thac tai nguyén chua bén viing.
Giao duc

Trudng hoc: Phuong Hoa Khanh Bic ¢ nhiéu trudng tir mam non dén trung hoc.
Mot sb truong tiéu biéu:

Truong Tiéu hoc Nguyén Van Trdi

Truong THCS Nguyén Binh Khiém

Pai hoc Bach Khoa Pa Ning gan khu vuc Hoa Khanh, thu hut sinh vién ca nudc.
Chat luong gido duc: Pa Ning 1a mot trong nhimg dia phuong cé gido duc phat
trién manh tai mién Trung.

Y té va phuc loi x4 hoi

Cosoy té:

Trung tdm Y té quan Lién Chiéu.
Céc tram y té phuong va phong kham tu nhan.

Chuong trinh hd tro cong dong:

Hb trg ho ngheo, dao tao nghé cho lao dong dia phuong.

Céc t6 chtrc tir thién va nha chua thudng xuyén c6 hoat dong giup d& nguoi kho
khan.

Hién trang hoat dong, quan Iy chat thai va vé sinh méi trudng cia dy an.

Hién trang giao thong:
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Trong pham vi 1ap diéu chinh quy hoach c6 tuyén duong QLIA cii (Puong déo
Hai Van), dudng vao khu dan cu, duong dat;

Tuyén duong QLI1A cii (Pudng déo Hai Van) c6 16 gidi 10,5m, c6 hudng tuyén
Tay Béc - Dong Nam chay qua dy an véi chiéu dai khoang 1,2km, mit duong lang nhira.
Day 1a tuyén duong c6 tinh chat dic biét quan trong dbi véi dur an 13 dudng ndi voi trung
tam thanh phd (Thanh phé Da Ning) véi tuyén dudong Qudc 16 1A va di cac tinh trong
nuoc.

Trong khu vuc quy hoach chua c6 hé théng giao thong lién két hoan chinh. Cac
tuyén duong chinh tir QL1A vao cac khu dan cu Subi Luong va dan cu phia Nam khu
vuc quy hoach c6 két ciu BTXM rong 3-5m.

Céc tuyén dudng san xuit trong khu vuc chu yéu 1a duong dét bé rong 1-4m.

Céc tuyén dudng di theo trién nii 12 cac tuyén dudng mon theo trién nui, chu yéu
1a duong dat.

< Hién trang chuin bi ky thuat:

Nén dia hinh: Pham vi 1ap diéu chinh quy hoach c6 dia hinh phtrc tap, c6 3 dang
dia hinh chinh:

- Khu vuc lang x6m hién trang c6 cao do nén tr 3,2m + 5,5m.

- Khu vyc canh tac ndng nghiép, cac khu dit trong mau, trong ciy lau nim c6 cao

d6 nén tir 2,1m+4,8m twong d6i bang phang va 6n dinh.

- Khu vyc ddi nti cao do 1én nhit 7,5m cao d6 nhé nhat 350m nén dia hinh 6n

dinh

¢ Hién trang thoat nwéc mua:

Thoét nudc mua, thoat nude bé mit nhin chung tai khu vuc chua c6 hé théng thoat
nude hoan chinh va theo do ddc diéu kién dia hinh, tiéu nudc ra bién & phia Pong khu
vuc.

Hé thong thoat nudc duoc chia theo timg khu vuc:

Khu vuc cac dbi nai phia Tay duong tranh Nam ham Hai Van nuéc thoat vé phia
Pong theo cac khe ty thily va qua cac céng ngang, cau ban trén dudng tranh Nam ham
Hai Van r6i vao sudi Luong, sau d6 thoat ra bién Dong

Khu dan cu va khu nha xudng twong dong, nudc mua duge thu gom hé thong thoat
nudc chung ty chdy la cac rinh xay day nap dan, cong ngam, muong ho ... sau d6 thoat
ra cac hé thong kénh, muong, lach ndi dong xung quanh

Khu vyc dong rudng, trong hoa mau nudc mua thoat theo cac muong tiéu thoat
nuéc chay theo do doc dia hinh

< Hién trang quan ly chat thai va vé sinh méi truong tai khu vue du an.
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* Thoat nudc thai:

Thoat nuée thai: Khu vuc nghién ctru chua c6 hé thong thoat nude thai riéng. Nudce
thai ctia cac cong trinh hién trang dugc thu gom chung véi thoat nudec mua sau d6 xa
vao ngudn tiép nhan 14 ao hd, song sudi; Trong khu vire nghién ctru ¢6 tram xir Iy nude
thai cong nghiép phuc vu cho khu cong nghiép Lién Chiéu.

Quan Iy chdt thai rdn, nghia trang:

Réc thai: Trong khu vuc nghién ctru c6 mot sd bai thai vat liéu xay dung gdy anh
huong dén moi truedng, rac thai sinh hoat van con xa tran lan ngoai ty nhién. Mot s6 khu
vuc khac dugc cac don vi quan Iy V¢ sinh méi truong thanh phé thu gom va van chuyén
dén Khu Lién hop xir Iy CTR Khanh Son dé xtr 1y.

Nghia trang, nghia dia: Khu vuc du an c6 mot $6 nghia trang va md ma don 16 rai
rac nhiéu khu vuc khac nhau.

Vé sinh moi truong:

Khu dit hién trang chua bi chiu tac dong cua thién tai, dich hoa nén khong bi 6
nhiém vé dit dai, ngudén nudc ngdm va nudc mit.

Trong khu dét nghién ciru, nhitng ngudn 6 nhiém moéi truong chinh:

Dan cu hién hiru chiém khoang 0,51% tong dién tich nghién ctru, day 1a ngudn gay
phat sinh nuéc thai, cht thai rin sinh hoat va cong nghiép. Tuy nhién, chua duoc thu
gom va xu Iy triét dé.

2.4. Tong hop danh gia hién trang
+«+ Thuan loi:

C6 tuyén duong QL1A (Puong déo Hai Van) két ndi giao thong véi trung tdm
thanh pho

Dy 4n ¢6 vi tri mat bién trai dai thuan loi cho phat trién & két hop du lich nghi
dudng.

Dia hinh d6i ndii thuén loi cho viéc phét trién cc mod hinh kham pha, dich vu du
lich.

Cong tac giai phong mit bang thuan lgi do trong khu vyc nghién ctru ¢6 phan 16n
dién tich 1a dat nong nghiép, dat canh tic hoa mau, dat muong, ao ho.... Pay ciing 14
diéu kién giup viéc thuc hién va trién khai xay dung theo quy hoach duoc dé dang hon.

¢ Kho khan.

Dia hinh d6i nui s& kho khin trong viéc thi cong xay dung va giao théng di chuyén.

Nguédn von dau tu xay dung ha ting d6 thi doi hoi 16n.

Giao thong d6 thi di qua du an quy mo chwa du 16n va ha tang chua phat trién dé
dap Gmg du nhu ciu cua dy 4n.

Ham duong sat
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déo Hai Van cit ngang du an.

Hé thdng ha tang trong khu vuc nghién ctru chua c6 phai dau tu xay méi.

Chuyén d6i mét phan dién tich dat néng nghiép sang dit d6 thi, ngudi dan dia
phuong mét tu liéu san xuit, can c6 chinh sach, ché do dén bu, chuyén ddi nghé phu
hop dé dam bao 6n dinh kinh té xa hoi.

% Co hoi:

Phat trién tré thanh diém du lich — thuong mai — dich vu méi cua thanh phé Da
Ning.

Phat trién mo hinh & két hop du lich kham pha chua c6 du 4n nao quanh khu vuc
c6 mo hinh nay.

Tao nén mot di€n mao madi, mot d6 thi nghi dudng du lich kiéu méu cho Pa Nang.

Thu hat khach trong nuéce va quéc té.

¢ Thach thuc:

Han ché tdi da anh huong dén méi truong tu nhién hién co.

Cén c6 phuong an két ndi giao thong thuén tién véi dja hinh doi nui.

Céc phuong an khong duoc 1am anh huéng dén tuyén dudng sit hién co.

Cén c6 bién phap thi cong, phan dot xdy dung phu hop nhim han ché téi da anh
hudng té1 moi truong canh quan rirng.

% Két luan:

Khu vuc ven Subi Luong c6 diéu kién ty nhién dic trung bdi dia hinh dbc tur tay
sang dong, chiu anh hudng truc tiép cua ché do mua nhiét d6i gié mua véi luong mua
tap trung 16n trong mua mua (thang 9—11), tiém an nguy co ngap tng va li quét cuc bo.
Mang ludi thily vin tu nhién kha phat trién, trong d6 Sudi Luong dong vai tro 13 truc
thoat nudc chinh cho toan vung.

Thé nhudng chu yéu 13 dit phu sa va dit d6 vang trén da me bazan, c6 kha ning
tham nudc trung binh dén kém, gay han ché cho viéc tiéu thoat nude tu nhién. Muyc nudc
ngam khong 6n dinh va c6 xu huéng diang cao vao mua mua. Piéu kién khi hau néng
am, luong bdc thoat twong ddi 10n vao mua kho nhung khong du dé giam ap luc tiéu
thoat trong mua mua.

Nhitng yéu td trén cho thay, viéc thiét ké hé thong thoat nudc can dam bao kha
nang tiéu thoat nhanh, bén vimng, pht hop véi diéu kién dia hinh va bién d6i khi hau,
dong thoi két hop bao vé dong chay ty nhién ciia Sudi Lwong dé dam bao on dinh lau
dai cho phat trién d6 thi va giam thiéu rui ro thién tai.
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CHUONG 3: TiNH TOAN THIET KE - PHAN CONG NGHE.

3.1. Co sé lap diéu chinh quy hoach.
3.1.1. Hé thong quy chuén, quy pham:

- Quy chuan k¥ thuat qubc gia vé Quy hoach xay dung: QCVN 01:2021/BXD
(Ban hanh theo Thong tu s6 01/2021/TT-BXD ngay 19/5/2021 cia B Xay
dung);

- QCVN 07:2016/BXD vé Quy chuan k¥ thuat qudc gia vé cac cong trinh ha tang
k¥ thuat do Ho1 Moi truong Xay dung Viét Nam bién soan, Vu Khoa hoc, Cong
nghé va Mai truong trinh duyét, B Khoa hoc va Cong nghé tham dinh, B6 Xay
dung ban hanh theo Thong tur s6 01/2016/TT-BXD ngay 01 thang 02 ndm 2016

- Vacac tiéu chudn x4y dung chuyén nganh khéc c6 lién quan.

3.1.2. Cdc nguon tai lidu, sé ligu va bin dé

- Db 4an Piéu chinh quy hoach chung Thanh phé Pa Ning dén nim 2030 va tim
nhin dén nim 2045;

- Db 4an Quy hoach phan khu sinh thai phia Tay Khu vuc thudc phudng Hoa Hiép
Bic, ty 1 1/2000 d3 dugc UBND thanh phd Pa Ning phé duyét tai Quyét dinh
56 2960/QD-UBND ngay 30/12/2023;

- Ban dd do dac hién trang ty 18 1/500 phu hop theo quy dinh;

- Céc d6 4n, du an dau tu x4y dung d3 dugc co quan c6 thim quyén phé duyét; -
Céc s6 liéu, tai lidu, du an, ban d6 khac c6 lién quan.

3.2.1. Co sé thiét ké

- QCXDVN 01:2021 Quy chuin xay dyng Viét Nam - Quy hoach xay dung. -
QCVN 07:2023/BXD Quy chuan k¥ thuat quoc gia vé Hé théng cong trinh ha
tang k¥ thuat.

- TCVN 7957:2023 Thoat nuéc — Mang ludi va cong trinh bén ngoai — Yéu cau
thiét ké.

- Tai liéu khao sat dia hinh, dia chat, thuy vin tai khu vuc thiét ké.

3.2. Thiét ké tuyén cong thoat nwéc mua.
3.2.1. Nguyén tic chung.

- Thu gom triét d& nudc thai sinh hoat dé thi:

Hé thdng cbng bao c6 chirc ning chinh 13 thu gom toan bd lwong nude thai phat
sinh tir cac khu dan cu, cong trinh cong cdng va co sé dich vu trong khu vuc do thi ven

sudi Luong. Thiét ké dam bao hoat dong hiéu qua ngay ca trong diéu kién mua 16n,
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nhim tranh hién twong nude thai tran ra méi trudng tu nhién, ddng thoi gbp phan cai
thién chit lvgng nudc tai sudi Luong va giam thiéu 6 nhiém méi trudng khu vye.
- Chuyén huéng thoat nude mua vé sudi Luong:

Tuyén cbng duoc tinh toan dé tiép nhan va dan toan bd lugng nudc mua phat sinh
trong luu vuc nghién ciru, chuyén hudng thoat vé sudi Luong mét cach hop 1y. Thiét ké
tuan theo diéu kién thuy van cu thé véi cuong dd mua tinh todn I = 10 mm/h, tng véi
thoi gian nude mua tir diém xa nhat chay vé diém cudi tuyén cbng. Viée ndy gitip giam
nguy co ngap ung cuc by, ddm bao kha nang ti€u thoat khi xay ra mua l6n.

- Ngin dong chay nguoc va xam nhap cét vao hé thong:

Cdng bao con c6 nhiém vy k¥ thudt quan trong 14 ngin chin dong nudc va bun cat
tir subi Luong chay ngugc vao h¢ théng thoat nudc, dac biét trong mua 1ii hodc khi myc
nuéc sudi dang cao. Viéc ndy giup bao vé hé théng hoat dong 6n dinh, tranh bdi ling,
tac nghén va kéo dai tudi tho ciia cong trinh.

3.2.2. Nguyén tic thiét ké

Tuyén céng ra subi Luong duogc thiét ké nham tiép nhan, thu gom triét dé toan bd
nude thai phat sinh trong khu vuc d6 thi ven sudi Luong (ngay ca khi c6 troi mua 16m).
Gop phan bao vé méi trudng, chat luong nude tai cac sudi Luong.

3.2.3. Huwdng tuyén va tric doc tuyén céng thodt nwéc mua

RANH GIO1 BIEU GHINH QU Y HOACH
BUONG GIAC THONG
CONGTHOAT NUTTC MUA
RANH THOAT NUO'C MUA
BAP TRAN GITY NUFOT
RUT TIRH THUY LUC

GA KU O MUA

CUrA XA

CONG NGANG

CAYA PHAI

CADBOBAY CONG

CAOBOMAT GA

CHIEU DA (m)RUTNG KINH (mm)-£Q DO
HUONG THOAT NUOT

Hinh 1. 5: So dd tuyén cdng chuyén nudc mua Sudi Luong
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Hudng tiéu thoat nudc mua trong khu vuc nghién ctru dugc xac dinh dya trén
ddc diém dia hinh thuc té. Qua khao sat va phan tich dia hinh, khu vuc ¢6 xu hudéng
déc tir phia Tay Bic xudng Pong Nam. Diéu nay tao diéu kién thuan loi cho dong
chay mat thoat ty nhién theo hudng Pong Nam va tap trung chii yéu vao tuyén cong
truc chinh doc theo Sudi Luong — 1a truc tiéu thoat chinh ctia khu vuc.

3.2.4. So bj kich thuwéc cong

Lueu vuee thoat nwoc:

Hinh 1. 6: Mang lué1i céc luu vye.
- Thong ké kich thudc cbng so bo.

Bang 9. Thong ké kich thudc cong so bo.

Tuyén cong Loai cong Kich thuwéc cong Chiéu dai (m)
1 Tron 600 77
2 Tron 600 99
3 Tron 600 155
4 Tron 600 194
5 Hop 3000x3000 370
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6 Tron 600 257
7 Tron 600 192
8 Tron 600 204
9 Tron 800 184
10 Tron 600 217
11 Hop 3000x2000 293
12 Tron 600 189
13 Tron 600 233
14 Hop 3000x3000 260
15 Tron 800 & 1000 271

3.2.5. Hé ga trén tuyén

Hé¢ théng hd ga duoc thiét ké tai cac vi tri co su thay ddi vé kich thude hodc khau
d6 tuyén cbng, cling nhu tai cac doan c6 thay doi huéng tuyén nham dam bao thuan loi
cho cong tac van hanh, kiém tra va bao tri. D6i véi cac doan tuyén khong c6 su thay doi
dang ké vé hinh hoc, hd ga dugc bd tri v6i khoang cach trung binh khoang 100 mét cho
moi vi tri.

Tai mdi hd ga, cac nip tham k¥ thuat dugc lip dit twong tng véi timg khoang
céng, nham phuc vu cong tac tiép can va kiém tra ndi bo. Nép tham duoc ché tao tir vat
lidu gang, v&i duong kinh théng thuy tiéu chuan 1a 800mm, bao dam kha ning tiép can
va do bén trong qua trinh sir dung 1au dai.

3.2.6. Kiém tra cong hi¢n trang

Luu lwong thu gom, Qbt

Q=q.FB.y (I/s)

Trong do:
g- Cuong d6 mua tinh todn (I/s.ha);

F- Dién tich luu vuc ma tuyén cong phuc vu (ha);
B- Hé s6 phan bd mua, xac dinh theo Bang 4 TCVN 7957-2023;
y- H¢ sb dong chay, phu thudc vao loai mat phu va chu ky 1dp lai tran mua tinh
todn P, xac dinh theo Bang 1.Chu ky 1dp lai trdn mua tinh toan: dugc xac dinh
theo Bang 3 — Tiéu chuin TCVN 7957: 2023; phu thudc vao qui moé va tinh chat
cua tirng cong trinh. V&i P =5 nam
Cuwong do muwa tinh toan
Cuong do mua tinh toan theo thé tich duoc xac dinh theo cong thuc cua Tiéu chuan
TCVN 7957:2023:
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__ A(1+ClgP)
= " K (1/s.ha)

Quy d6i sang cudng d6 mua tinh toan theo 16p nudc:
[=0,36 xq  (mm/h)
Trong do:
A, b, C, n: Céc tham s6 xac dinh theo diéu kién mua cua dia phuong, dugc chon
theo Phu lyc B ctia Tiéu chudn TCVN 7957:2023. B6i v6i thanh phd Pa Ning, cac
tham sb A, b, C, n ¢ gia tri nhu sau:

A b C n
2170 10 0,52 0,65
K- Hé s6 tinh dén tac dong cua yéu td bién d6i khi hau doi vdi cuong do mua, 1ay
> 1, phu thudc vao kich ban bién d6i khi hau ting dia phuong va theo khuyén nghi
clia cac co quan chuyén moén vé khi tuong thily van ¢ khu vyc.

P: 1a chu ky lap lai trdn mua tinh todn, duoc dé xuat tai Muc 2.4.3 & trén.

Bang 10 Cuong d6 mua tinh toan theo thé tich vdi P= 5%

I (mm/h) q (1/s.ha) t (phut) P=20%
174.05 483.47 5 5
124.87 346.87 15 5
92.00 255.56 30 5
63.95 177.63 60 5
42.76 118.79 120 5
33.41 92.82 180 5
21.67 60.19 360 5
16.75 46.51 540 5
13.93 38.70 720 5
8.92 24.77 1440 5

Biéu do so sanh cuong do mira gitra hai chu ky
250,00

=@=P =20%
P=10%

200,00
150,00
100,00

50,00

0,00 -
5 15 30 60 120 180 360 540 720 1440

Hinh 1. 7: Biéu dd so sanh cudng do mita giita hai chu ky
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Thoi gian dong chay mua dén diém tinh toan t (phat) dé xac dinh cuong d6 mua
t=1t +mt

Trong do:
t; - Thoi gian nudc mua chay trén bé mit dén ranh duong va dén giéng thu nudc
mua(phut), phu thudc vao chiéu dai, 46 doc dia hinh va mit phu thuong lay 10-15
phut;
t, - Thoi gian nude chay trong cong dén tiét dién tinh toan xac dinh theo chi din
diéu 4.1.12;
m- Hé s quan h¢ dén giam van téc. Pbi véi cdng ngdm m=2, muong mang m=1,2.
Thoi gian nudc mua chay trén bé mat dén rinh dudng va tir rinh dén giéng thu
nudc mua t; (phut) xac dinh theo cong thurc:
t1 =ttt
Trong do:
to - Thoi gian nudc mua chay trén bé mit dén ranh dudng phd;
t; - Thoi gian nwéc mua chdy tir rinh duong phé dén giéng thu nudc mua.
Thoi gian nudc mua chay trén bé mit dén ranh duong phd xac dinh theo cong thuc:
1,5n06 x 106
703 % j03 % [0.3

t0=

Trong do:
n - Hé sb nham Maning;n =0,017
L - Chiéu dai dong chay (m);
Z - Hé sb mat phu, léy theo Bang 5; Loai téng mat :Mai nha, mdt duong nhuya,
7=0.24
I - Cudng d6 mua cta tran mua thiét ké (mm/phut);
i - D dbc bé mit.
Thoi gian nudc mua chdy theo ranh duong ti (phut) xac dinh theo cong thirc:

t —0021L1
T ) V1

Trong do:
L, - Chiéu dai rinh dudng phd (m);
V1 - Téc d6 chay & cudi ranh dudng phd (m/s).

Thoi gian nuéc mua chay trong cdng dén tiét dién tinh toan to (phat) xac dinh theo cong

, 2

Trong do:
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L; - Chiéu dai mdi doan cbng tinh toan (m);

Vs - tbe d6 chay trong mbi doan cong tuwong duong (m/s).
Thity liee tuyén cong
Dong chay déu

Qmax = Qcéng = w. v (M?/s) (3-3)

Trong do:
Qmax : Luu lugng nude 10n nhét cua cong (m?/s)
w : Dién tich u6t (m?)
v : van toc (m/s)
Vin téc tinh toan v xac dinh theo cong thirc Manning dudi déy :

v = LR2/3j1/2
n

Trong do,

i- Do doc thuy luc;

R - Bén kinh thuy lyc (m);

n - Hé s6 Manning, lay theo Bang 9.Bé tong cbt thép n=0.013.
3.2.7. Kiém tra cong kha nding thodt nwéc cia cong:

Ta co:

Q < Q max

Hé thong thoat nude mua khu d6 thi ven sudi Luong bao gdm tuyén 15 cong, duge
kiém tra va danh gia theo tiéu chuan qubc gia TCVN 7957:2023 nhu bang 11 véi:

Cot 1: Tuyén cong;

Cot 2: H6 ga (thuong luu).

Cot 3 & 4: Kich thude cong.

Cot 5: Hinh dang cong.

Cot 6: Chiéu dai mdi doan cong, ki hiéu L (m)

Cot 7: Chiéu dai dong chay.

Cot 8: PO déc mbi doan céng.

Cot 9: Po dbe céng;

Cot 10: HS ga (ha luu).

Cot 11: Dién tich luu vuc ki hiéu Fi (ha)

Cot 12: Thoi gian dong chay mwa dén diém tinh toan t

Cot 13: Cuong do mua tinh toan; q = —A((lt:lc);ip)l(
Cot 14: Luu lugng thu gom ;
Cot 15: Dién tich uot.
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w = ”fz : Poi véi cong tron.

w = bxh : Pbi v6i cong hop.

Cot 16: Chu vi uét.

Cot 17: Ban kinh thuy luc.

Cot 18: Hé s6 luu tdc, ki hiéu C

Cot 19: Van téc.

Cot 20: Luu lwong nudce thai 16n nhét trong cdng, ki hiéu Qmas
Cot 21: Két luan. So sanh Qm < Qumax
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Bang 11. Tinh toan thuy luc thoat nudc mua.

Tuyén céng Héga | O/H B Loai L av) Do doc | HO ga Fi t q Qnm o % R C v Qmax Két luan
T.lvu | (mm) | (mm) (m) (m) Haluu | (ha) | (phut) | (Us.ha) | (Us) | (m?) | (m) | (m) (m/s) (I/s)

HG1 600 Tron | 30.72 | 101.91 | 0.0290 | HG2 0.31 14.6 369.2 | 71.1 | 03 | 1.9 | 0.2 | 429 | 2.83 799.6 bam bao

1 HG2 600 Tron | 30.00 | 101.91 | 0.0290 | HG3 0.31 14.9 3658 | 70.5 | 03 | 1.9 | 0.2 | 429 | 2.83 799.6 bam bao

HG3 600 Tron | 17.00 | 101.91 | 0.0290 | CXI1 0.31 15.1 363.8 | 70.1 | 03 | 1.9 | 0.2 | 429 | 2.83 799.6 bam bao

HG4 600 Tron | 30.00 | 116.11 | 0.0206 | HGS5 0.41 15.6 3599 | 91.7 | 03 | 1.9 | 0.2 | 429 | 238 673.2 bam bao

HGS3 600 Tron | 30.00 | 116.11 | 0.0206 | HG6 0.41 16.0 356.0 | 90.7 | 03 | 1.9 | 0.2 | 429 | 238 673.2 bam bao

2 HG6 600 Tron | 30.00 | 116.11 | 0.0206 | HG7 0.41 16.4 3522 | 89.7 | 03 | 1.9 | 0.2 | 429 | 238 673.2 bam bao

HG7 600 Tron | 9.00 | 116.11 | 0.0556 | CX2 0.41 16.5 3516 | 89.6 | 03 | 1.9 | 0.2 | 429 | 391 1106.7 bam bao

HGS 600 Tron | 20.72 | 153.97 | 0.0426 | HG9 0.56 15.4 361.8 | 1249 | 03 | 1.9 | 0.2 | 429 | 343 969.5 bam bao

HG9 600 Tron | 30.00 | 153.97 | 0.0426 | HGI10 0.56 15.7 359.1 | 1240 | 03 | 1.9 | 0.2 | 429 | 343 969.5 bam bao

HGI10 | 600 Tron | 30.00 | 153.97 | 0.0426 | HGI11 0.56 15.9 3564 | 123.0 | 03 | 1.9 | 0.2 | 429 | 343 969.5 bam bao

3 HG11 600 Tron | 30.00 | 153.97 | 0.0426 | HG12 0.56 16.2 353.8 | 1221 03 | 1.9 | 0.2 | 429 | 343 969.5 bam bao

HGI12 | 600 Tron | 30.00 | 153.97 | 0.0426 | HG13 0.56 16.5 3512 | 1212 03 | 1.9 | 0.2 | 429 | 343 969.5 bam bao

HG13 600 Tron | 15.00 | 153.97 | 0.0333 | CX3 0.56 16.7 349.7 11207 | 03 | 1.9 | 0.2 | 429 | 3.03 857.3 bam bao

HG14 | 600 Tron | 30.00 | 218.84 | 0.0444 | HGI5 0.75 18.8 3332 | 1556 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

HG15 | 600 Tron | 30.00 | 218.84 | 0.0444 | HG16 0.75 19.1 331.0 | 1546 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

HG16 | 600 Tron | 30.00 | 218.84 | 0.0444 | HG17 0.75 19.4 3288 | 153.6 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

4 HG17 | 600 Tron | 30.00 | 218.84 | 0.0444 | HGI18 0.75 19.7 3267 | 152.6 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

HG18 | 600 Tron | 30.00 | 218.84 | 0.0444 | HGI19 0.75 19.9 3247 | 1516 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

HG19 | 600 Tron | 30.00 | 218.84 | 0.0444 | HG20 0.75 20.2 3226 | 1507 | 03 | 1.9 | 0.2 | 429 | 3.50 989.9 bam bao

HG20 | 600 Tron | 14.00 | 218.84 | 0.0357 | CX4 0.75 20.4 3216 | 1502 | 03 | 1.9 | 0.2 | 429 | 3.14 887.3 bam bao

HG21 | 3000 | 3000 | Hop | 23.00 | 305.50 | 0.0286 | HG22 2.23 27.0 2829 (3924 | 90 | 12.0] 0.8 | 56.1 | 8.22 | 73965.9 Pam bao

HG22 | 3000 | 3000 | Hop | 30.00 | 305.50 | 0.0286 | HG23 2.23 27.1 2823 [391.6 | 9.0 | 12.0] 0.8 | 56.1 | 8.22 | 73965.9 Pam bao

5 HG23 | 3000 | 3000 | Hop | 30.00 | 305.50 | 0.0286 | HG24 2.23 27.3 281.7 [390.7 | 9.0 | 12.0] 0.8 | 56.1 | 8.22 | 73965.9 Pam bao

HG24 | 3000 | 3000 | Hop | 13.00 | 305.50 | 0.0286 | HG25 2.23 27.3 2814 3904 | 90 | 12.0] 0.8 | 56.1 | 8.22 | 73965.9 Pam bao

HG25 | 3000 | 3000 | Hop | 11.20 | 305.50 | 0.0789 | HG26 2.23 27.3 281.3 [390.2 | 9.0 | 12.0 | 0.8 | 56.1 | 13.64 | 122746.5 Pam bao

HG26 | 3000 | 3000 | Hop | 30.00 | 305.50 | 0.0789 | HG27 2.23 27.4 280.9 |389.7| 9.0 | 12.0 | 0.8 | 56.1 | 13.64 | 122746.5 Pam bao
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HG27 | 3000 | 3000 | Hop | 30.00 | 305.50 | 0.0789 | HG28 | 2.23 275 | 280.5 |389.2] 9.0 | 12.0 | 0.8 | 56.1 | 13.64 | 122746.5 DPam bao
HG28 | 3000 | 3000 | Hop | 18.80 | 305.50 | 0.0789 | HG29 | 2.23 275 | 2803 | 388.8| 9.0 | 12.0 | 0.8 | 56.1 | 13.64 | 122746.5 DPam bao
HG29 | 3000 | 3000 | Hop | 13.57 | 305.50 | 0.0817 | HG30 | 2.23 27.6 | 2802 |388.6 | 9.0 | 12.0 | 0.8 | 56.1 | 13.88 | 124888.8 DPam bao
HG30 | 3000 | 3000 | Hop | 16.43 | 298.10 | 0.0817 | HG31 | 2.68 | 27.6 | 280.0 | 465.6 | 9.0 | 12.0 | 0.8 | 56.1 | 13.88 | 124888.8 DPam bao
HG31 | 3000 | 3000 | Hop | 27.67 | 298.10 | 0.0528 | HG32 | 2.68 | 27.7 | 279.6 | 464.9 | 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG32 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG33 | 2.68 | 27.8 | 279.1 [464.1 | 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG33 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG34 | 2.68 | 27.9 | 278.7 [ 463.4 | 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG34 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG35 | 2.68 | 28.0 | 278.2 [462.7| 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG35 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG36 | 2.68 | 28.1 | 277.8 [ 462.0 | 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG36 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG37 | 4.91 282 | 2774 |846.7| 9.0 | 12.0| 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG37 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG38 | 4.91 283 | 2769 | 8454 | 9.0 | 12.0| 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG38 | 3000 | 3000 | Hop | 30.00 | 298.10 | 0.0528 | HG39 | 4.91 283 | 276.5 | 844.1| 9.0 | 12.0 | 0.8 | 56.1 | 11.16 | 100423.6 DPam bao
HG39 | 3000 | 3000 | Hop | 15.60 | 298.10 | 0.0321 | CX5 491 284 | 2762 | 8432 9.0 | 12.0| 0.8 | 56.1 | 8.69 | 78239.1 DPam bao
HG40 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG41 | 1.04 199 | 3249 (2092 03 | 1.9 | 02 [ 429 3.72 | 1052.1 DPam bao
HG41 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG42 | 1.04 | 202 | 3229 [208.0] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG42 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG43 | 1.04 | 205 | 321.1 [206.7] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG43 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG44 | 1.04 | 207 | 3192 [2055] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG44 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG45 | 1.04 | 21.0 | 317.4 [2044 ] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG45 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG46 | 1.04 | 213 | 3155 [203.2] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG46 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG47 | 1.04 | 21.6 | 313.8 [202.0] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG47 | 600 Tron | 30.00 | 265.47 | 0.0502 | HG48 | 1.04 | 21.8 | 312.0 [2009 ] 03 | 1.9 | 02 [ 429 3.72 | 10521 DPam bao
HG48 | 600 Tron | 17.00 | 265.47 | 0.0294 | CX6 1.04 | 22.0 | 3107 [2001] 03 | 1.9 |02 |429]| 2.85 805.3 DPam bao
HG49 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG50 | 0.77 163 | 353.0 | 1682 03 | 1.9 | 02 [ 429 3.80 | 1073.1 DPam bao
HG50 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG51 | 0.77 166 | 3507 |167.1] 03 | 1.9 | 02 [ 429 3.80 | 1073.1 DPam bao
HG51 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG52 | 0.77 169 | 3484 [166.0 | 03 | 1.9 | 02 [ 429 | 3.80 | 1073.1 DPam bao
HG52 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG53 | 0.77 17.1 | 3462 | 1649 | 03 | 1.9 | 02 [ 429 3.80 | 1073.1 DPam bao
HG53 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG54 | 0.77 17.4 | 3440 [163.9| 03 | 1.9 | 02 [ 429 3.80 | 1073.1 DPam bao
HG54 | 600 Tron | 30.00 | 198.81 | 0.0522 | HG55 | 0.77 177 | 341.8 [ 162.8| 03 | 1.9 | 02 [ 429 3.80 | 1073.1 DPam bao
HG55 | 600 Tron | 13.00 | 198.81 | 0.0385 | CX7 0.77 17.8 | 340.7 | 162.3 ] 03 | 1.9 | 02 | 429 | 3.26 920.8 Pam bao
HG56 | 600 Tron | 30.00 | 211.53 | 0.0419 | HG57 | 0.83 189 | 3320 |170.5] 03 | 1.9 | 02 | 429 | 340 | 961.1 Pam bao
HG57 | 600 Tron | 30.00 | 211.53 | 0.0419 | HG58 | 0.83 192 | 3297 [ 1694 03 | 1.9 | 02 [ 429 ] 3.40 | 961.1 Dam bao
HG58 | 600 Tron | 30.00 | 211.53 | 0.0419 | HG59 | 0.83 195 | 3276 [ 1683 | 03 | 1.9 | 02 [ 429 ] 3.40 | 961.1 Dam bao
HG59 | 600 Tron | 30.00 | 211.53 | 0.0419 | HG60 | 0.83 19.8 | 3254 [167.2| 03 | 1.9 | 02 [ 429 ] 3.40 | 961.1 DPam bao
HG60 | 600 Tron | 30.00 | 211.53 | 0.0419 | HG61 | 0.83 20.1 | 3233 [166.1 ] 03 | 1.9 | 02 | 429 | 3.40 | 961.1 DPam bao
HG61 | 600 Tron | 29.00 | 211.53 | 0.0419 | HG62 | 0.83 204 | 3213 [1651] 03 | 1.9 | 02 | 429 | 3.40 | 961.1 Dam bao
HG62 | 600 Tron | 25.00 | 211.53 | 0.0419 | CX8 0.83 207 | 3196 | 1642 03 | 1.9 | 02 | 429 | 3.40 | 961.1 Dam bao
HG63 | 600 Tron | 10.60 | 157.40 | 0.0371 | HG64 | 1.05 166 | 350.8 [2282| 03 | 1.9 | 02 | 429 | 3.20 | 903.9 Dam bao
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HG64 | 600 Tron | 30.00 | 157.40 | 0.0371 | HG65 | 1.05 169 | 348.1 [2264 | 03 | 1.9 | 02 | 429 | 3.20 | 903.9 DPam bao
HG65 | 600 Tron | 30.00 | 157.40 | 0.0371 | HG66 | 1.05 172 | 3455 [2247] 03 | 1.9 | 02 | 429 | 3.20 | 903.9 DPam bao
HG66 | 800 Tron | 30.00 | 157.40 | 0.0178 | HG67 | 1.05 17.6 | 3424 [2227] 05 | 25 | 02 [ 450 | 2.68 | 1348.7 DPam bao
HG67 | 800 Tron | 20.00 | 157.40 | 0.0297 | HG68 | 1.05 17.8 | 340.8 |[221.6| 05 | 2.5 | 02 [ 450 | 3.47 | 17429 DPam bao
HG68 | 800 Tron | 30.00 | 157.40 | 0.0297 | HG69 | 1.05 18.1 | 3385 [2201 | 05 | 25 | 02 [ 450 3.47 | 17429 DPam bao
HG69 | 800 Tron | 30.00 | 157.40 | 0.0297 | HG70 | 1.05 184 | 3362 2187 05 | 2.5 | 02 [ 450 | 3.47 | 17429 DPam bao
HG70 | 800 Tron | 30.00 | 157.40 | 0.0297 | HG71 | 1.05 18.7 | 3339 [217.2] 05 | 2.5 | 02 [ 450 | 3.47 | 17429 DPam bao
HG71 | 800 Tron | 30.00 | 184.60 | 0.0297 | HG72 | 1.85 190 | 331.7 | 3811 05 | 25 | 02 [ 450 | 3.47 | 17429 DPam bao
HG72 | 800 Tron | 30.00 | 184.60 | 0.0297 | HG73 | 1.85 193 | 3295 [ 3786 05 | 2.5 | 02 [ 450 | 3.47 | 17429 DPam bao
HG73 | 800 Tron | 14.00 | 184.60 | 0.0357 | CX9 1.85 194 | 3286 |377.6| 05 | 25 | 02 [ 450 3.80 | 1911.0 DPam bao
HG74 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG75 | 097 | 207 | 3196 [ 191.8] 03 | 1.9 | 02 [ 429 | 3.25 918.5 DPam bao
HG75 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG76 | 097 | 21.0 | 3175 [190.5] 03 | 1.9 | 02 | 429 | 3.25 918.5 DPam bao
HG76 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG77 | 097 | 213 | 3154 [189.3] 03 | 1.9 | 02 [ 429 | 3.25 918.5 DPam bao

0 HG77 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG78 | 097 | 21.6 | 3134 [ 1881 ] 03 | 1.9 | 02 | 429 | 3.25 918.5 DPam bao
HG78 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG79 | 097 | 219 | 3114 [186.9 | 03 | 1.9 | 02 | 429 | 3.25 918.5 DPam bao
HG79 | 600 Tron | 30.00 | 226.54 | 0.0383 | HG80 | 097 | 223 | 3094 [1857] 03 | 1.9 | 02 [ 429 | 3.25 918.5 DPam bao
HGS80 | 600 Tron | 16.00 | 226.54 | 0.0383 | HG81 | 097 | 224 | 3084 [1851] 03 | 1.9 | 02 | 429 | 3.25 918.5 DPam bao
HGS81 | 600 Tron | 21.00 | 226.54 | 0.0238 | CX10 | 097 | 22.7 | 306.7 | 184.0 | 03 | 1.9 | 02 | 429 ] 2.56 724.5 DPam bao
HG82 | 3000 | 2000 | Hép | 8.60 | 199.07 | 0.0509 | HG83 | 0.82 156 | 3592 | 1825 6.0 | 100 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HGS83 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG84 | 0.82 157 | 3582 | 182.0 | 6.0 | 100 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HG84 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG85 | 0.82 159 | 3572 | 181.5| 6.0 | 10.0 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao

" HGS85 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG86 | 0.82 160 | 3562 | 181.0 | 6.0 | 10.0 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HG86 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG87 | 0.82 16.1 | 3553 | 180.5| 6.0 | 10.0 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HG87 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG88 | 0.82 162 | 3543 | 180.0 | 6.0 | 100 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HGS88 | 3000 | 2000 | Hép | 30.00 | 199.07 | 0.0509 | HG89 | 0.82 163 | 3534 [ 1795 6.0 | 100 | 0.6 | 54.0 | 9.44 | 56645.8 DPam bao
HG89 | 3000 | 2000 | Hép | 13.40 | 199.07 | 0.0373 | CX11 | 0.82 163 | 3529 [1793 ]| 6.0 | 100 | 0.6 | 54.0 | 8.08 | 48499.3 DPam bao
HG90 | 600 Tron | 30.00 | 200.53 | 0.0503 | HG91 | 0.79 167 | 3496 | 1711 03 | 1.9 | 02 [ 429 | 3.72 | 1052.8 DPam bao
HG91 | 600 Tron | 30.00 | 200.53 | 0.0503 | HG92 | 0.79 170 | 3473 [170.0| 03 | 1.9 | 02 [ 429 | 3.72 | 1052.8 DPam bao
HG92 | 600 Tron | 30.00 | 200.53 | 0.0503 | HG93 | 0.79 173 | 3450 | 1689 | 03 | 1.9 | 02 | 429 | 3.72 | 1052.8 Pam bao

12 HG93 | 600 Tron | 30.00 | 200.53 | 0.0503 | HG94 | 0.79 17.6 | 3428 |167.8| 03 | 1.9 | 02 | 429 | 3.72 | 1052.8 Pam bao
HGY9% | 600 Tron | 30.00 | 200.53 | 0.0503 | HG95 | 0.79 17.8 | 3406 [166.7] 03 | 1.9 | 02 [ 429 3.72 | 1052.8 Dam bao
HG95 | 600 Tron | 29.00 | 200.53 | 0.0503 | HG96 | 0.79 18.1 | 3385 [1657] 03 | 1.9 | 02 [ 429 | 3.72 | 1052.8 Dam bao
HGY6 | 600 Tron | 10.00 | 200.53 | 0.0500 | CX12 | 0.79 182 | 337.8 [ 1653 03 | 1.9 | 02 | 429 | 3.71 | 1049.9 DPam bao
HG97 | 600 Tron | 9.40 | 226.54 | 0.0488 | HG98 | 0.86 18.1 | 3382 |[181.6 | 03 | 1.9 | 02 | 429 | 3.67 | 1036.9 DPam bao

A HG98 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG99 | 0.86 184 | 336.0 [ 180.5| 03 | 1.9 | 02 | 429 | 3.67 | 1036.9 Dam bao
HG99 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG100 | 0.86 18.7 | 3339 {1793 03 | 1.9 | 02 | 429 | 3.67 | 1036.9 Dam bao
HG100 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG101 | 0.86 190 | 331.8 [ 1782 | 03 | 1.9 | 02 | 429 | 3.67 | 1036.9 Dam bao
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HG101 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG102 | 0.86 19.2 | 329.8 [177.1] 03 | 1.9 | 02 [ 429 | 3.67 | 1036.9 DPam bao
HG102 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG103 | 0.86 19.5 | 327.7 [176.0 | 0.3 | 1.9 | 0.2 [ 429 | 3.67 | 1036.9 DPam bao
HG103 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG104 | 0.86 19.8 | 325.8 [ 1749 | 03 | 1.9 | 02 [ 429 | 3.67 | 1036.9 DPam bao
HG104 | 600 Tron | 30.00 | 226.54 | 0.0488 | HG105 | 0.86 | 20.1 | 3238 |173.9]| 03 | 1.9 | 0.2 | 429 | 3.67 | 1036.9 DPam bao
HG105 | 600 Tron | 13.60 | 226.54 | 0.0368 | CX13 | 0.86 | 202 | 3228 |173.3| 03 | 1.9 | 0.2 | 429 3.18 | 900.3 DPam bao
HG106 | 3000 | 3000 | Hop | 16.30 | 246.19 | 0.0219 | HG107 | 0.96 | 27.0 | 282.8 |167.9 | 9.0 [12.0] 0.8 | 56.1 | 7.19 | 64711.8 DPam bao
HG107 | 3000 | 3000 | Hop | 31.50 | 246.19 | 0.0424 | HG108 | 0.96 | 27.2 | 2822 |167.6 | 9.0 [ 12.0| 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG108 | 3000 | 3000 | Hop | 31.50 | 246.19 | 0.0424 | HG109 | 0.96 | 27.3 | 281.7 |167.2 ]| 9.0 [ 12.0 | 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG109 | 3000 | 3000 | Hop | 31.50 | 246.19 | 0.0424 | HG110 | 0.96 | 274 | 2812 |166.9 | 9.0 [ 12.0 | 0.8 | 56.1 | 10.00 | 89959.1 DPam bao

14 HG110 | 3000 | 3000 | Hop | 31.50 | 246.19 | 0.0424 | HG111 | 0.96 | 27.5 | 280.7 | 166.6 | 9.0 | 12.0 | 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG111 | 3000 | 3000 | Hop | 31.50 | 246.19 | 0.0424 | HG112 | 0.96 | 27.6 | 280.1 |166.3 | 9.0 | 12.0 | 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG112 | 3000 | 3000 | Hop | 31.00 | 246.19 | 0.0424 | HG113 | 0.96 | 27.7 | 279.6 | 166.0 | 9.0 | 12.0 | 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG113 | 3000 | 3000 | Hop | 31.20 | 246.19 | 0.0424 | HG114 | 0.96 | 27.8 | 279.1 |165.7 | 9.0 [ 12.0| 0.8 | 56.1 | 10.00 | 89959.1 DPam bao
HG114 | 3000 | 3000 | Hop | 24.00 | 226.54 | 0.0208 | CX14 | 1.80 | 27.9 | 278.6 |312.1 | 9.0 | 12.0| 0.8 | 56.1 | 7.01 | 63078.4 DPam bao
HG115 | 800 Tron | 16.00 | 216.96 | 0.0389 | HG116 | 0.84 19.6 | 3274 [ 1704 | 0.5 | 25 | 02 | 450 3.97 | 1993.2 DPam bao
HG116 | 800 Tron | 29.50 | 216.96 | 0.0389 | HG117 | 0.84 19.8 | 3256 [169.5] 0.5 | 2.5 | 0.2 [ 450 3.97 | 1993.2 DPam bao
HG117 | 800 Tron | 29.50 | 216.96 | 0.0389 | HG118 | 0.84 | 20.1 | 3238 |168.5]| 0.5 | 2.5 | 02 | 450 | 3.97 | 1993.2 DPam bao
HG118 | 800 Tron | 29.50 | 216.96 | 0.0389 | HG119 | 0.84 | 203 | 322.1 |167.6| 0.5 | 2.5 | 02 | 450 | 3.97 | 1993.2 DPam bao
HG119 | 800 Tron | 29.50 | 216.96 | 0.0389 | HG120 | 0.84 | 20.6 | 3203 |166.7 | 0.5 | 2.5 | 02 | 450 | 3.97 | 1993.2 DPam bao

15 HG120 | 800 Tron | 14.00 | 216.96 | 0.0389 | HG121 | 0.84 | 20.7 | 319.5 |166.3 | 0.5 | 2.5 | 02 | 450 | 3.97 | 1993.2 DPam bao
HGI121 | 1000 Tron | 23.00 | 216.96 | 0.0297 | HG122 | 0.84 | 20.9 | 3182 |165.6 | 0.8 | 3.1 | 0.3 | 46.7 | 4.02 | 3158.4 DPam bao
HG122 | 1000 Tron | 30.00 | 216.96 | 0.0297 | HG123 | 0.84 | 21.1 | 3165 |164.7| 0.8 | 3.1 | 0.3 | 46.7 | 4.02 | 3158.4 DPam bao
HG123 | 1000 Tron | 23.30 | 216.96 | 0.0297 | HG124 | 0.84 | 21.3 | 3152 |164.1 | 0.8 | 3.1 | 03 | 46.7 | 4.02 | 3158.4 DPam bao
HG124 | 1000 Tron | 24.00 | 216.96 | 0.0297 | HG125 | 0.84 | 21.5 | 3139 |163.4 | 0.8 | 3.1 | 03 | 46.7 | 4.02 | 3158.4 DPam bao
HG125 | 1000 Tron | 16.70 | 216.96 | 0.0208 | HG114 | 0.84 | 21.7 | 312.8 |162.8| 0.8 | 3.1 | 0.3 | 46.7 | 3.37 | 26463 DPam bao
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Két luin:

Qua kiém tra ning luc thoat nudc cua cac doan cdng cua tuyén cbng, cho thdy luu
lwong 16n nhat can tiéu thoat (Qm) trong timg doan déu nho hon rat nhiéu so voi ning
Iuc tiéu thoat cua cdng (Qmax) khi str dung céc loai céng tron D600,D800. Diéu nay
cho thay hé thdng duoc thiét ké dam bao thoat nude an toan trong diéu kién mua 16m,
khong xay ra qua tai.

Céc doan trong tuyén cdng 5 va tuyén cbng 14 st dung céng hop 3x3m, tuyén
cong 11 str dung cong hop 3 x 2 m,doan cong st dung cong tron D1000 13 cac tuyén cd
tiét dién cong 16n nhat. Két qua kiém tra cho thdy tat ca cic doan déu c6 kha ning tiéu
thoat tt, khong xay ra qué tai. Tuy nhién, luu lugng thyuc té qua cac doan chi chiém
khoang phan nho kha ning thoat tdi da ciia cdng, cho thay tiét dién dang du thira 16n
nén xem xét giam kich thudc cbng tai cac doan nay dé tiét kiém chi phi xdy duyng ma

van dam bdo hiéu qua thoat nudc.

Pé xuit hiéu chinh kich thwéc cong:

Bang 13: So bo kich thudc cong ( hiéu chinh)

.y , o Khau do
Tuyén cOng Doan cong Khau d6 cong(hién trang) cong(hiéu
chinh)
5 HG21 - CX5 B3000xH3000 D800
11 HGS82 - CX11 B3000xH2000 D600
14 H106 - H114 B3000xH3000 D600
HG114 - CX14 B3000xH3000 D800
15 H121-HG114 D1000 D600
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Béang 14: Tinh toan thuy luc thoat nudc mua (hi¢u chinh)

Tuyén céng Héga | O/H B Losi L L(lv) Do dée Héga | Fi t q Qn | ® x | R | C v Qumax Két lugn
T.luwu | (mm) | (mm) (m) (m) ha luu | (ha) | (phit) | (Us.ha) | (I/s) | (m?) | (m) | (m) (m/s) | (I/s)

HG21 800 Tron | 23 305.5 | 0.0286 | HG22 | 2.2 | 283 2769 | 3841 | 05 | 25| 02 |450| 34 |1711.5 | Dam bao

HG22 800 Tron | 30 305.5 | 0.0286 | HG23 | 2.2 | 28.6 2755 | 3822 | 05 | 25|02 |450| 34 |1711.5 | Dam bao

HG23 800 Tron | 30 305.5 | 0.0286 | HG24 | 2.2 | 289 274.1 3803 | 05 | 25] 02 |450| 3.4 |1711.5| Dam bao

HG24 800 Tron 13 305.5 | 0.0286 | HG25 | 2.2 | 29.0 2735 | 3794 | 05 | 25|02 | 450| 3.4 |1711.5| Dam bao

HG25 800 Tron | 11.2 | 305.5 | 0.0789 | HG26 | 2.2 | 29.1 2732 | 3790 | 05 | 25| 0.2 | 450 | 5.7 |2840.2 | Dam bao

HG26 800 Tron | 30 305.5 | 0.0789 | HG27 | 2.2 | 29.2 2724 3779 | 05 | 25| 02 | 450 | 5.7 |2840.2 | Dam bao

HG27 800 Tron | 30 305.5 | 0.0789 | HG28 | 2.2 | 294 271.6 |376.7| 05 | 25| 0.2 | 450 | 5.7 |2840.2 | Dam bao

HG28 800 Tron | 18.8 | 305.5 | 0.0789 | HG29 | 2.2 | 295 271.1 | 3760 | 05 | 25| 0.2 | 450 | 5.7 | 2840.2 | Dam bao

HG29 800 Tron | 13.57 | 305.5 | 0.0817 | HG30 | 2.2 | 29.6 270.7 | 375.6 | 0.5 | 25| 0.2 | 450 | 5.7 |2889.8 | Dam bao

5 HG30 800 Tron | 16.43 | 298.1 | 0.0817 | HG31 | 2.7 | 29.7 2703 | 4495 | 05 | 25| 0.2 | 450 | 5.7 |2889.8 | Dam bao

HG31 800 Tron | 27.67 | 298.1 | 0.0528 | HG32 | 2.7 | 299 2694 | 448.0 | 0.5 | 25| 0.2 | 450 | 4.6 | 2323.7 | Dbam bao

HG32 800 Tron | 30 298.1 | 0.0528 | HG33 | 2.7 30.1 268.5 | 4464 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dam bao

HG33 800 Tron | 30 298.1 | 0.0528 | HG34 | 2.7 30.3 267.5 | 4448 | 05 | 25| 0.2 | 450 | 4.6 | 2323.7 | Dam bao

HG34 800 Tron | 30 298.1 | 0.0528 | HG35 | 2.7 30.6 266.5 | 4432 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dbam bao

HG35 800 Tron | 30 298.1 | 0.0528 | HG36 | 2.7 30.8 265.6 | 441.7 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dam bdo

HG36 800 Tron | 30 298.1 | 0.0528 | HG37 | 4.9 31.0 264.7 | 807.9 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dam bao

HG37 800 Tron | 30 298.1 | 0.0528 | HG38 | 4.9 31.2 263.8 | 805.1 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dam bao

HG38 800 Tron | 30 298.1 | 0.0528 | HG39 | 4.9 31.5 262.8 | 8023 | 05 | 25| 0.2 | 450 | 4.6 |2323.7 | Dam bao

HG39 800 Tron | 15.6 | 298.1 | 0.0321 CX5 4.9 31.6 2622 | 8005 | 05 | 25| 02 |450| 3.6 | 18104 | Dbam bao

HGS82 600 Tron | 8.6 | 199.07 | 0.0509 | HG83 | 0.8 16.4 3528 | 179.2| 03 | 1.9 | 0.2 | 429 | 3.7 | 1059.3 | Dbam bao

HG83 600 Tron | 30 199.07 | 0.0509 | HG84 | 0.8 16.6 3504 | 1780 | 03 | 1.9 | 0.2 | 429 | 3.7 | 1059.3 | Dbam bao

H HG84 600 Tron | 30 199.07 | 0.0509 | HG85 | 0.8 16.9 348.1 | 176.8| 03 | 1.9 | 0.2 | 429 | 3.7 | 1059.3 | Dbam bao

HGS85 600 Tron | 30 199.07 | 0.0509 | HG86 | 0.8 17.2 3458 | 1757 03 | 1.9 | 0.2 | 429 | 3.7 | 1059.3 | Dbam bao
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HG86 600 Tron | 30 199.07 | 0.0509 | HG87 | 0.8 17.4 3436 | 1745 | 03 | 19| 0.2 | 429 | 3.7 | 10593 | Dam bao
HG87 600 Tron | 30 199.07 | 0.0509 | HG88 | 0.8 17.7 3414 | 1734 | 03 | 19| 0.2 | 429 | 3.7 | 10593 | Dam bao
HGS88 600 Tron | 30 199.07 | 0.0509 | HG89 | 0.8 18.0 3392 | 1723 03 [ 19| 0.2 | 429 | 3.7 | 10593 | Dam bao
HG89 600 Tron | 13.4 | 199.07 | 0.0373 | CX11 | 0.8 18.1 338.1 | 171.8 | 03 | 1.9 | 0.2 | 429 | 3.2 907.0 bam bao
HG106 | 600 Tron | 16.3 | 246.19 | 0.0219 | HG107 | 1.0 | 28.6 2754 | 163.5| 03 | 1.9 | 0.2 | 429 | 25 695.3 bam bao
HG107 | 600 Tron | 31.5 | 246.19 | 0.0424 | HG108 | 1.0 | 289 2740 |(162.7| 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HG108 | 600 Tron | 31.5 | 246.19 | 0.0424 | HG109 | 1.0 | 29.2 2725 |161.8 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HG109 | 600 Tron | 31.5 | 246.19 | 0.0424 | HGI110 | 1.0 | 295 271.1 |161.0 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
14 HG110 | 600 Tron | 31.5 | 246.19 | 0.0424 | HGI11 | 1.0 | 29.8 269.7 [160.2 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HGI111 | 600 Tron | 31.5 | 246.19 | 0.0424 | HGI112 | 1.0 30.1 2684 1593 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HG112 | 600 Tron | 31 246.19 | 0.0424 | HG113 | 1.0 30.5 2670 | 1585 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HG113 | 600 Tron | 31.2 | 246.19 | 0.0424 | HG114 | 1.0 30.8 2657 | 1578 | 03 | 1.9 | 0.2 | 429 | 34 966.5 bam bao
HG114 | 600 Tron | 24 | 226.54 | 0.0208 | CX14 | 1.8 31.1 2643 12962 | 03 | 1.9 | 02 | 429 | 24 677.7 bam bao
HG121 | 600 Tron | 23 | 216.96 | 0.0297 | HGI22 | 0.8 | 21.5 3143 |163.6 | 03 | 1.9 | 0.2 | 429 | 29 808.8 bam bao
HG122 | 600 Tron | 30 | 216.96 | 0.0297 | HG123 | 0.8 | 21.8 3120 | 1624 | 03 | 1.9 | 0.2 | 429 | 29 808.8 bam bao
15 HG123 | 600 Tron | 233 | 216.96 | 0.0297 | HG124 | 0.8 | 22.1 3103 | 1615 03 | 1.9 | 0.2 | 429 | 29 808.8 bam bao
HG124 | 600 Tron | 24 | 216.96 | 0.0297 | HG125 | 0.8 | 224 308.5 |{160.6 | 03 | 1.9 | 0.2 | 429 | 29 808.8 bam bao
HG125 | 600 Tron | 16.7 | 216.96 | 0.0208 | HG114 | 0.8 | 22.6 307.0 | 1598 | 03 | 1.9 | 0.2 | 429 | 24 677.7 Dam bao
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PHAN II: UNG DUNG MO HINH TOAN MO PHONG MUC NUGC
SUOI LUONG XAC PINH CAO PO SAN NEN
CO XET PEN BPKH 2050, 2100

CHUONG 1. MO PAU.

1.1.  Tinh cip thiét.

Thanh phé Pa Nang 1a db thi loai I truc thudc Trung wong, co tdc do do thi hoa
nhanh, déng vai tro 13 trung tim kinh té - x4 hoi quan trong ctia mién Trung Viét Nam.
Tuy nhién, thanh phd ciing thuong xuyén chiu anh hudng bdi cac hién twong thoi tiét
cuc doan nhu mua 16n, 1 quét, va nude bién dang, nhat 1a trong bdi canh bién d6i khi
hau (BDKH) ngay cang rd rét.

Subi Luong, nam & khu vyc phia Bic thanh phd, gan déo Hai Van, 1a mot trong
nhing luu vuc quan trong gop phan diéu tiét nude mit va thoat 1ii cho khu vuc ven bién
va vung chan déo. Véi sy phat trién manh mé& cua cac du an du lich sinh thai, khu dan
cu va co s& ha ting trong ving anh hudng cia sudi Luong, nhu ciu xac dinh cao d6 san
nén hop 1y dé dam bao thoat nude, han ché ngap ung, sat 1§, va thich ung véi céc kich
ban BPKH dén nam 2050, 2100 13 vo cung cap thiét.

Trong bdi canh d6, viéc thiét ké img dung mo hinh toan mé phong muc nude sudi
Luong 13 can thiét nham:

e Dy bao myc nudc dang va nguy co ngip ung theo cac kich ban mua 16n va bién
ddi khi hau;

e Tinh toan toi wu cao dd san nén cho céac khu vuc quy hoach ven sudi;

e HO tro quy hoach phat trién d6 thi, du lich sinh thai mét cach bén viing, giam
thiéu rui ro thién tai;

e Xay dung cong cu truc quan, khoa hoc dé hd tro co quan quan 1y ra quyét dinh
nhanh va hi¢u qua trong cong tac quy hoach va trng pho thién tai;

. Déng thoi, tao nén tang dir licu va k¥ thuat dé d@)ng b0 vdi hé théng thoat nudc
va ha tang k¥ thuat ctia thanh phd Pa Ning.

Trudc nhing thach thire vé BPKH, viéc 4p dung cong nghé mo phong dong chay
va myuc nudc khong chi co gia tri vé mat khoa hoc — k¥ thudt ma con c6 y nghia thuc
tién cao, phuc vu cong tac quy hoach phat trién bén virng cho khu vuc sudi Luong néi

riéng va thanh phb Da Néng noi chung.
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Hinh 2. 1: Hinh anh minh hoa giai phap san nén cuc bd va xir Iy chénh cao
1.2. Pham vi nghién ctru.
Ranh gi6i khu dat nghién ciru:
e Phia Dong: Giap khu du lich Sudi Luong va rimg san xuat.
e Phia Tay: Giap duong tranh Nam ham Hai Van.
e Phia Nam: Giap khu cong nghiép Lién Chiéu.
e Phia Bic: Giap ham Hai Van.

Subi Luong 13 mot dong sudi tu nhién nam tai phuong Hoa Hiép Bac, quan Lién
Chiéu, thanh phd Pa Ning, dudi chan déo Hai Van, cach trung tim thanh phd khoang
15-18 km vé phia Bic. Khu vuc ndy dugc bao quanh boi ring san xuat va rimg phong
hg, tao nén canh quan thién nhién xanh mat va hoang so.

Khu vyc nay nam trong ving quy hoach c6 dién tich khoang 115 ha, véi tinh chét
1a nhém nha & két hop dich vy, thuong mai.
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Hinh 2. 2: Hinh anh khu vyc nghién ctru
1.3. Phwong an Nghién ctru

1.3.1. Cdch tiép cin
Thu thap céc tai liu, s6 liéu d3 co vé hién trang hé théng ti€u, thoat nudc; cac ao,
bau, ho trén dja ban phia T4y thanh phd tir cac dé an, du an... duoc cac cap co tham
quyén phé duyét; thu thap cac thong tin, sé liéu tinh toan, thong ké tir cac Pai khi tuong
thuy van, thong tin, dy bao tir cac cudc hoi thdo co lién quan dén van dé ngap, thoat
nudc cua thanh phd Pa Ning.
Ap dung mé hinh ArcGIS dé xay dung dong chay, phan chia tiéu luu vuc va sau
do6 xay dyng ranh gidi va phan chia lai luu vuc, tinh dién tich, do dbc cua dy an.
Sau khi ¢6 dit liéu tir ArcGis ta tién hanh dung mé hinh HEC-HMS dé mé phong
lai 1i ctia khu vyc nghién ctru.
Sau d6 str dung phan mém HEC-RAC dé m6 phong muc nude dang cua du an va
xac dinh cao do san nén tai khu vuec.
1.3.2. Phuwong phdp nghién cuu
- Phuong phap diéu tra, thu thap sb liéu.
- Phuong phap tong hop va phan tich sé liéu.
- Phuong phap nghién ctru 1y thuyét, 4p dung mé hinh toan tinh toan tiéu nudc
thoat do thi
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1.4. Y nghia cia dé tai

- Véi téc do d6 thi hoa, nhanh chong nhu hién nay, cong véi nhiing bién doi khi
hau bat thuong va mot hé thdng thoat nudec mua duoc quy hoach va xy dung chua
dong bo, thiéu két ndi, quy moé nhé va xudng cap thi tinh trang ngap Ging vao mua mua
trong khu vuc do thi 1a diéu tat yéu.

- BPKH gy ra céac hién tuong nhu mua 16n bat thuong, nuée bién dang, va gia
tang tan suat ngap lut. Viéc dua yéu t6 BDKH vao tinh toan thé hién tu duy quy hoach chu
dong, bén virng, pht hop véi chién luge qudc gia va qudc té vé ing phod voi BDKH.

- Viéc mO phdng muc nude trong cac kich ban BDKH (ndm 2050 va 2100) giup xac
dinh chinh x4c cao dd an toan tdi thiéu cho san nén, tir d6 dam bao cong trinh dan dung,
ha tang va hé théng giao thong khong bi anh hudng béi muce nude dang cao trong tuong
lai.

- Két qua nghién ctru ciia dé tai ciing 1a co so cho viéc nghién ctru tinh toan va
kiém tra hé théng thoat nuéc mua cia ca thanh phd Pa Ning trong tuong lai.

- Viéc xéc dinh diing cao d6 san nén ciing gitp tranh xam l4n dong chay tu nhién,
giit gin hanh lang tho4t 1ii va han ché tac dong tiéu cuc dén hé sinh thai sudi Luong —

mot khu vuc ¢é gia tri sinh thai va du lich sinh thai tiém ning cua TP. Pa Nang.
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CHUONG 2. TONG QUAN

2.1. Gi6i thiéu mo hinh.

2.1.1. M6 hinh ArcGIS

ArcGIS 14 nén tang khong gian dia 1y toan dién danh cho cac chuyén gia va to
chtrc, va 1a cong nghé hé thong thong tin dia Iy (GIS) hang dau. GIS 12 cong nghé CNTT
d3 duoc chimg minh giup nguoi dung hiéu cac mé hinh, mdi quan hé va bi canh dia Iy,
cung cap nén tang dé 1ap ban d6 va phan tich duogc str dung cho quy trinh 1am viéc kinh
doanh, van hanh va khoa hoc trong hau hét moi nganh.

ArcGIS két nbi ban d6, tng dung, dir liéu va con nguoi theo nhiing cach giup trao
quyén cho cic to chirc dua ra quyét dinh dua trén dit liéu hiéu qua hon. ArcGIS thuc
hién diéu nay bang cach gitp moi nguoi trong t6 chirc dé dang kham ph4, st dung, tao
va chia sé ban do tir moi thiét bi, moi noi, moi lic. ArcGIS duge thiét ké d¢ linh hoat,
cung cap cac kha ning nay thong qua nhiéu mé hinh va phuong phép trién khai. Cing
nhau, cic kha niing va phuong phép linh hoat ndy gitip ban dé dang mé rong pham vi
tiép can ctia GIS trén toan bo t6 chirc cia minh.

Céc t6 chire thuong trién khai ArcGIS trong danh muc hé thong doanh nghiép cua

minh theo mét trong ba cach sau:

1 - Single, multi-functinon GIS system: La mot hé thong GIS da chirc nang hd trg nhiéu
nhu cau va quy trinh lam viéc ciia nguoi dung va cung cap nhiéu kha nang.

2 — Collection of focused GIS systems: La mot tap hop cac hé thong GIS, mdi hé théng
cung cip mot tap hop cac kha ning tap trung cho doanh nghiép. Piéu nay c6 thé bao
g0m céac hé thong ho so dé quan 1y cac loai dir liéu khac nhau, cac hé thong thong tin
chi tiét dé trao quyén cho cac nha khoa hoc dit liéu va nhitng nguoi ding khac véi nhiéu
kha nang phan tich va cac hé thong tuong tac dé cung cap cac dich vu vi tri, ing dung

doanh nghiép va kha nang tu phuc vu.
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3 — GIS-enabled business systems: St dung ArcGIS dé mo rong va kich hoat cac h¢
théng kinh doanh hién c6, ching han nhu hé théng Quan 1y tai san doanh nghiép (EAM)
hozc Quan 1y quan hé khach hang (CRM), véi kha niang dinh vi, lap ban do va phén tich
khong gian.

Hé théng thong tin dia 1y (GIS), so voi cac hé théng cong nghé thong tin khac,
thudng dong vai tro doc déo trong mot to chirc bang cach tich hop dit liéu va quy trinh
1am viéc tir khiap doanh nghiép. Viéc tich hop dit liéu va quy trinh lam viéc nay c6 thé
thuc hién duoc thong qua viéc str dung vi tri. Phan 16n dit liéu c6 thanh phan vi tri ¢b
hitu va do d6 c6 thé duoc sir dung 1am chia khoa dé lién két va hiéu cac tap dir liéu
khong lién quan. GIS ¢ cdc mo hinh thong tin riéng cho phép linh hoat trong viéc két
nbi va cho phép dir liéu doanh nghiép va tai san thong tin hién c6 vé mit khong gian.
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Hinh 2. 3: Giao dién phan mén ArcMap

< Ung dung ciia GIS trong cac linh vue
Vi duoc thiét ké nhu mot hé thong chung dé quan 1y dir liéu khong gian, GIS ¢6
rat nhiéu g dung trong viéc phat trién d6 thi va méi truong tw nhién nhur 1a: quy hoach
do thi, quan ly nhan lyc, ndng nghiép, diéu hanh hé théng cong ich, 16 trinh, nhan khau,
ban do, giam sat vung bién, ctru hoa va bénh tat. Trong phﬁn 16m linh vuc nay, GIS dong
vai trd nhu 1a mot cong cu hd trg quyét dinh cho vi¢c lap ké hoach hoat dong.
- Moi trudong
e Theo nhitng chuyén gia GIS kinh nghiém nhét thi c6 rat nhiéu tmg dung da phat
trién trong nhiing t6 chtrc quan tim dén mdi truong. Vi mic don gian nhat thi

nguodi dung st dung GIS dé danh gia méi truong, vi du nhu vi tri va thudc tinh
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cta cay rimg. Ung dung GIS v&i muc phuc tap hon 1a diung kha ning phan tich
ctia GIS dé mo hinh héa cac tién trinh x61 mon dat su lan truyén 6 nhiém trong
moi truong khi hay nudc, hodc sy phan ing ciia mét luu vuc song dudi sy anh
huoéng ciia mot trdn mua 16n. Néu nhitng dit liéu thu thap gin lién v6i dbi tuong
vung va ung dung str dung cac chirc nang phan tich phurc tap thi mé hinh dir li¢u
dang anh (raster) c6 khuynh huéng chiém wu thé.

- Khi twong thuy van

e Trong linh vuc nay GIS dugc dung nhu 1a mot he théng dap ung nhanh, phuc vu
chdng thién tai nhu 1& quét ¢ ving ha luu, xac dinh tdm bao, du doan cac ludng
chay, xac dinh mirc d6 ngap lut, tir 46 dua ra cic bién phap phong chdng kip
thot... vi nhirng itng dung nay mang tinh phan tich phirc tap nén moé hinh dix li¢u
khong gian dang anh (raster) chiém uu thé.

- Nong nghiép

e Nhiing img dung dac trung: Gidm sat thu hoach, quan 1y sir dung dat, du bao vé
hang ho4, nghién ctru vé dat tréng, ké hoach tudi tiéu, kiém tra nguén nuoc.

- Dich vy tai chinh

e GIS duogc st dung trong linh vuc dich vu tai chinh tuong ty nhu 1a mot rng dung
don 1¢é. No6 da ting duoc ap dung cho viéc xac dinh vi tri nhitng chi nhanh maéi
cua Ngan hang. Hién nay vi¢c st dung GIS dang tdng 1én trong linh vuc nay, n6
la mot cong cu danh gia rai ro va muc dich bao hiém, xac dinh véi d6 chinh xac
cao hon nhirng khu vyc ¢6 d6 rii ro 16n nhat hay thap nhat. Linh vuc nay doi hoi
nhing dit liéu co sé khac nhau nhu 13 hinh thtrc vi pham luat phap, dia chat hoc,
thoi tiét va gid tri tai san.

- Yté

e Ngoai tri nhitng trng dung danh gia, quan 1y ma GIS hay dugc dung, GIS con c6
thé 4p dung trong linh vuc y té. Vi du nhu, né chi ra dugc 16 trinh nhanh nhat
gifra vi tri hién tai cia xe cép ctru va bénh nhan can cép cuu, dua trén co so dir
lidu giao thong. GIS ciing c¢6 thé duoc sir dung nhu 1 mot cong cu nghién ciru
dich bénh dé phan tich nguyén nhan boc phat va 1ay lan bénh tat trong cong dong.

- Chinh quyén dia phuong

e Chinh quyén dia phuong la mét trong nhiing linh vuc ing dung rong 16n nhat
ctia GIS, boi vi day 12 mot td chire sir dung dit liéu khong gian nhiéu nhét. Tat ca
cac co quan cua chinh quyén dia phuong c6 thé ¢o loi tir GIS. GIS ¢6 thé duoc
st dung trong viéc tim kiém va quan 1y thira dét, thay thé cho viéc ho so gidy to

hién hanh. Nha cam quyén dia phuong ciing c6 thé st dung GIS trong viéc bao
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dudng nha ctra va duong giao thong. GIS con duoc sur dung trong cac trung tam
diéu khién va quan 1y cac tinh hudng khén cap.

- Banlé

e Phan 16n siéu thi vung ngoai 6 dugc xac dinh vi tri voi sy trg giup cia GIS. GIS
thuong luu trit nhimg dir liéu vé kinh té-xa hoi cua khach hang trong mét ving
nao d6. Mot ving thich hop cho viéc xay dung mot siéu thi c6 thé duogc tinh toan
bai thoi gian di dén siéu thi, va mo6 hinh hoa anh hudng ctia nhiing siéu thi canh
tranh. GIS ciing duoc ding cho viéc quan 1y tai san va tim duong phan phoi hang
ngan nhét.

- Giao thong

e GIS c6 kha nang ung dung dang ké trong linh vuc van tai. Viéc 1ap ké hoach va
duy tri c& so ha tang giao thong rd rang 13 mot ing dung thiét thuc, nhung gio
day c6 su quan tim dén mot linh vic méi 1a ing dung dinh vi trong vén tai hang
hai, va hai dd dién tir. Loai hinh dic trung nay doi hoi su hd trg cua GIS.

- Céc dich vu dién, nudc, gas, dién thoai...

e Nhiing cong ty trong linh vuc nay 1a nhitng nguoi dung GIS linh hoat nhét, GIS
dugc dung dé xay dung nhitng co so dit liéu 1a cai thudng 1a nhéan t6 cia chién
lugc cong ngh¢ thong tin cua cac cong ty trong linh vy nay. Dir liéu vecto thudng
dugc dung trong céac linh vuc nay. nhitng tng dung 16n nhat trong linh vuc nay
la Automated Mapping va Facility Management (AM-FM). AM-FM dugc dung
dé quan 1y cac dic diém va vi tri ciia cac cap, valve... Nhitng Gmg dung nay doi
hoéi nhitng ban d6 sé voi do chinh xaccao.

e Mot t6 chire du c6 nhiém vu 1 1ap ké hoach va bao dudng mang ludi van chuyén
hay 13 cung cip cac dich vu vé nhan luc, hd trg cho cic chuong trinh an toan
cong cong va hd tro trong cac trudng hop khan cap, hodc bao vé moi truong, thi
cong nghé GIS ludn dong vai trd cdt yéu bang cach gitip cho viéc quan 1y va sir
dung thong tin dia Iy mot cach hiéu qua nham dap tng cac yéu cau hoat dong va
muc dich chuong trinh cua td chic do.

2.1.2. M6 hinh HEC-HMS

HEC -HMS viét tit cia Hydrologic Engineering Center - Hydrologic Modeling
System (Trung tam K§ thut Thuy vin - Hé thdng M6 hinh Thity vin) 1a phan mém thay
van cia Quan doan Cong binh Luc quan Hoa Ky .

N6 dugc thiét ké dé mé phong cac qua trinh mua - dong chay cta cac luu vuc thoat
nuée dang ciy . N6 duoc thiét ké dé c6 thé ap dung trong nhiéu khu vuc dia 1y khac
nhau dé giai quyét nhiéu vin dé nhat c6 thé. Piéu nay bao gdm ngudn cung cip nudc

luu vyc song 16n va thay van 1t lut , va dong chay luu vuc do6 thi hoac tu nhién nho. Cac
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biéu do thuy vin do chuong trinh tao ra dwgc st dung truc tiép hodc két hop véi cac
phan mém khac dé nghién ctru vé tinh trang sin ¢ cua nudc, thoat nuée do thi, du bao
dong chay, tac dong do thi hoa trong twong lai , thiét ké cbng tran hd chira , giam thiét
hai do 10 lut, diéu tiét déng béng ngap lut va van hanh hé théng.

Chuong trinh 1a mot hé théng mé hinh tong quat c6 kha ning biéu dién nhiéu luu
vuc khac nhau. Mgt mo hinh luu vuc dugc xay dung béng cach chia chu trinh nudc
thanh cac phan co thé quan 1y dwoc va xay dung cac ranh gi6i xung quanh luu vuc quan
tam. Bat ky thong luong khéi luong hodc ning luong nao trong chu trinh sau d6 co thé
duoc biéu dién béng mot mo hinh toan hoc . Trong hau hét cac truong hop, c6 mot sb
lwa chon md hinh ¢6 sin dé biéu dién timg thong lwong. Mdi mé hinh toan hoc ¢6 trong
chuong trinh phut hop véi cac méi trudng khic nhau va trong cac diéu kién khac nhau.
Viéc dua ra lya chon dung dén doi hoi phai co kién thurc vé luu vue, muc tiéu cua nghién
ctru thiy van va phan doan k¥ thuat .

HEC-HMS dugc phat trién bat dau tir nam 1992 nhu mot su thay thé cho HEC-1
von tir 1au d3 duoc coi 1a mot tiéu chuan cho mé phong thuy vin. N6 duoc viét bang
ngdn ngit FORTRAN va cho dén nim 1984 chi ¢ thé chay trén may tinh 16n . Khi may
tinh dé ban trd nén phd bién, chuong trinh d3 dugc chuyén sang PC .

HEC-HMS méi cung cp hau nhu tit ca cac kha ning mo phong gidng nhau, nhung
d3 hién dai hoa ching bang nhiing tién bo trong phan tich sb tan dung loi thé ciia may
tinh dé ban nhanh hon dang ké hién nay. N6 ciing bao gdm mdt sb tinh ning khong co
trong HEC-1, ching han nhu mé phong lién tuc va thity van bé mit 6 ludi. N6 ciing
cung cap giao dién ngudi dung d6 hoa dé str dung phan mém d& dang hon. Chuong trinh
hién dugc s dung rong rai va duoc chép nhan cho nhiéu muc dich chinh thuc, chéng
han nhu xac dinh duong 1 cho Co quan Quén 1y Tinh trang Khan cp Lién bang tai Hoa
Ky.

M6 hinh HEC-HMS 14 m6 hinh dugc sit dung mé phong dong chay tir qua trinh
mua trén luu vue. C6 thé biéu thi mé hinh bang so d6 sau:

Tén that (P) Dudng It don vi
Mura (X) ===-mmmmmmmeee- > Dong chay (Y) -----e-mnememmneaes > Dudng qua trinh 1T (Q™t)
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Hinh 2. 4: Giao dién phan mén HEC-HMS.

2.1.3. Mé6 hinh HEC-RAS 1D

HEC-RAS 13 phan mém mo phong duoc st dung trong dong luc hoc chét Iuu tinh
toan cu thé 12 d¢ mo hinh hoa thuy lyc dong nudc chay qua cac con song tu nhién va
cac kénh khac.

Chuong trinh nay dugc Quan doan Cong binh Hoa Ky phat trién nham quan 1y cac
con song, bén cang va cac cong trinh cong cong khac thudc tham quyén cua ho; chuong
trinh di duoc nhiéu bén chip nhan rong rii ké tir khi cong bd vao nam 1995.

Trung tam K¥ thuat Thuy vin (HEC) tai Davis, California , dd phat trién Hé thong
Phan tich Song (RAS) dé hd tro cac ky su thity luc trong viéc phan tich dong chay kénh
va xac dinh viung dong bang ngap lut . Hé théng niy bao gdm nhiéu kha ning nhap dir
lidu, thanh phan phén tich thuy luc, kha nang luu trir va quan 1y dir liéu, kha nang lap
biéu dd va béo co.

HEC-RAS 12 mot hé théng phan mém tich hop, dugc thiét ké dé str dung twong tac
trong mdi trudng da tac vu. Hé théng bao gdm giao dién nguodi dung d6 hoa (GUI),
cac thanh phﬁn phan tich riéng biét, kha nang luu trit va quan ly dir liu, dd hoa, 1ap ban
d6 va bao cao.

Heé théng HEC-RAS bao gdm céc thanh phan phan tich song sau day cho: (1) tinh
toan mat nudc dong chay on dinh mét chidu; (2) md phong dong chay khong 6n dinh
mdt chiéu va/hodc hai chiéu; (3) tinh toan van chuyén trAm tich ranh gioi di chuyén dong
chay khong 6n dinh hoan toan hodc gan nhu khéng 6n dinh (1D va 2D); va (4) phan tich

chat lugng nude mot chidu. Mot yéu td chinh 1a ca bon thanh phan déu sir dung chung

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung 48



THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

mot biéu dién dit liéu hinh hoc va céc quy trinh tinh todn hinh hoc va thuy luc. Ngoai
bdn thanh phan phan tich séng, hé thong con chira mot s6 tinh ning thiét ké thuy luc co
thé duoc goi sau khi tinh toan mat nuéc. HEC-RAS ciing ¢6 mot hé théng tich hop va
1ap ban dd dir liéu khong gian mé rong (HEC-RAS Mapper).

M6 hinh HEC-RAS do Trung tam K§¥ thuat Thay van - Quan doi My xay dung va
phat trién, c6 wu diém ndi bat 1a co thé trao ddi duge dit lidu véi cac phz‘in mém hé théng
thong tin dia Iy GIS va lién két d& dang v6i mé hinh thuy vin HEC- HMS, c6 thé sir
dung mé hinh dé du bao 1ii, md phong kiém soét 1ii, moé phong van hanh hé thong tudi
va tiéu thoat nudc mit, nghién ctru song triéu va dong chay do mua & song va cira song,...
M6 hinh thily lvc HEC-RAS 1 chiéu cho dong chay khong 6n dinh trong song dugc mo
ta bang hé phuong trinh Saint Venant.

% Chirc nang

Quy trinh tinh toan co ban cia HEC-RAS ddi v6i dong chay 6n dinh dua trén giai
phap ctia phwong trinh ning lugng mot chiéu. Ton thit ning lugng dugc danh gia bang
ma sat va co lai/gidn ra. Phuong trinh dong lugng c6 thé dugc sir dung trong céc tinh
hubng ma mit cit bé mit nude thay doi nhanh chong. Cac tinh hudng nay bao gdm céc
cu nhay thuy luc, thuy lyc cia cau va danh gia mat cit tai cac hop luu song.

Dbi voi dong chay khong 6n dinh, HEC-RAS giai phuong trinh Saint Venant 1-D
dong, ddy du bang phuong phép sai phan hitu han ngdm dinh. B6 giai phuong trinh dong
chay khong 6n dinh dugc chuyén thé tir géi UNET cua Tién si Robert L. Barkau.

HEC-RAS duoc trang bi dé mo hinh hoa mét mang ludi kénh, mdt h¢ théng nhanh
cay hoac mdt nhanh song don 1¢. Mot sb6 don gian hoa nhat dinh phai dugc thuc hi¢n dé
mo hinh héa mot sb tinh hudng dong chay phirc tap bang cach sir dung phuong phap
tiép can mot chidu cia HEC-RAS. N6 ¢6 kha niang mo hinh hoa dong chay ché do duéi
toi han, siéu téi han va hon hop cung voi cac tac dong cua cau, céng, dap tran va cac
cong trinh.

% Ung dung

HEC-RAS 13 mét chuong trinh may tinh ¢é mé hinh héa nuéc chay qua cac hé
thong kénh ho va tinh todn cdc mit cat mat nude. HEC-RAS c6 tng dung thuong mai
dic biét trong quan 1y dong bang ngap lut va nghién ciru [bao hiém i lut] d&é danh gia
su xam lan cua dudng lil. Mot s6 ing dung bd sung 1a: thiét ké va phan tich cau va cong,
nghién ciru dé va nghién ciru sira d6i kénh. N6 ¢6 thé duoc sir dung dé phan tich v dép,
mic du cac phuong phap mo hinh héa khéc hién dang dugc chap nhan rong rai hon cho

muc dich nay.
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% Thuén lgi
HEC-RAS c6 nhirng vu diém, dang chi y 1a su hd trg ctia Quan doan Cong binh
Hoa Ky , nhiing cai tién trong twong lai dang dugc tién hanh va su chap nhin cua nhiéu
co quan chinh phu va cong ty tu nhan. N6 thudc pham vi cong cdng va dugc binh duyét
ngang hang, va co thé tai xuéng mién phi tir trang web ctia HEC. Nhiéu cong ty tu nhan
duoc ding ky 13 "nha cung cip" chinh thirc va cung cip dich vu tu van va phan mém bd
sung. Mot sb ciing phan phdi phan mém & cac qubc gia khong duoc phép truy cip vao
cac trang web ctia Quin d6i Hoa Ky. Tuy nhién, viéc tai xudng truc tiép tir HEC bao
gbm tai liu mé rong va cac nha khoa hoc va k¥ su am hiéu vé phan tich thuy luc s&
khong gap kho khan gi khi sir dung phan mém.
% Nhuoe diém
Nguoi ding c6 thé tim thdy cac van dé bat on dinh vé so trong qua trinh phan tich
khong on dinh, dic biét 12 & cac con song va subi déc va/hodc co dong luc cao. Thuong
c6 thé sir dung HEC-RAS dé khic phuc cac van dé bt on dinh trong cac vain dé vé song.
Mbi quan tam vé tinh 6n dinh vé sb 1a mot dic tinh ndi tai cta cac luge do giai phap sb

hiru han.

v v, ot

Yok

N8 Ll s 208
e, | S | P (et iy S| SN Pun
—— G & pies GRS o %

Hinh 2. 5: Giao dién phan mén HEC-RAS
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2.2.  Thiét 1ap mé hinh véi dir li¢u

| Bing db dja hinh | | DeliguKTTV | " Mat ciit " [ Bién ddu viio

7 N A
rd 3 3 ‘-.“
Phin chia luu vyuc |

(Thiét lip mé hinh ) Thiét lap md l’\'mh-\‘1
HEC-HMS ), \ HEC-HMS

\
~

/“Thiét lip md hinh \
HEC-HMS

/ Thiét lgp mo hmh_”'“v‘
. HEC-HMS

Hinh 2. 6: So d6 tinh toan ngap lut hé théng Subi Luong - TP. Pa Ning
2.2.1. Dit ligu ban diu
Tai lidu dia hinh: Dia hinh thanh phé Da Nang 1ay theo DEM c6 6 ludi (30x30)
Dt liéu mua : Léy theo sb liéu tran mua duoc léy theo tran mua thang 11 nam 2024 tai
Sudi Luong, TP Pa Néng.
2.2.2. Xwly tai li¢u

Tai lidu dia hinh 13 yéu t6 quan trong trong viéc thiét 1ap mo hinh tinh toén, nhét
la trong qué trinh x4y dung mo hinh ngdp lut do6 thi, mtrc d¢ ngap thuong khong cao va
pham vi ngdp chu yéu trén cac tuyén giao thong, vi vy mo hinh doi hoi dia hinh phai
¢6 do chinh xac cao.
2.2.3. Thiét lap mé hinh ArcGIS
- Import Dem khu vuc Subi lvong vao ArcMap
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Hinh 2. 7: Hinh anh DEM khu vic Subi Luong.

- Sir dung Arc Hydro Tool dé phan chia luu vuc va dong chay cua khu vuc
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Hinh 2. 8: Phan Chia mang luéi séng va tiéu luu vire
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- Tinh do déc tung luu vuc
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Hinh 2. 9: Tinh toan d6 ddc caa luu vue

- Tinh dién tich tirng luu vuc

we o

bl- 1B Eahy Ul x

=

FID | Shape* | OBJECTID | Shape Leng [ Shape Area HydrolD | GridiD | |
0[Polygon 1 49322388 3.651899 945 1
1[Palygon 2 4932.2382 3.690252 943 4
4|Palygon 3 1168.6732 2.917925 957 43
2|Palygon 4 47362015 2.052479 958 14
3[Palygon 5 3269 983 1362822 974 30
5 [Palygon 6 28909266 2 045658 955 44

Mo 0 » » [B|S (©outof 6 Selected)

Hinh 2. 10: Dién tich tiéu luu vuc trong ArcGIS

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung



THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

- Tao mit cit ngang sudi Luong trong ArcGIS
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Hinh 2. 11: Tao mét cat ngang
® Editing ? x
Serias [ Teatirs Fastiry Feanire feshre Festirn Featurm Tuatire ‘
v Chart * Test x ¥ x Y X Y X Y x Y x Y X Y |
Ganerpl o en.m 0 4898 0 36050 ¢ 28199 0 A 0 15865 § gaw
(g 1 007 BE6 38 06 0158 0469 30N MG 2849n wn N WO 154881 M461 0K ‘
» Tioes 2 51614 038419 60159  A7S.008 $1.357 01933 06l Me97 61419 7100 B/a0 man L08R ral nw
Legend 3 B5A21 65539 NI 473 20U 350.555 B7.092 241985 21128 T2 #0701 14646 L3804 75A17
Penel & 115229 653317 120238 460438 122474 330850 116323 238188 122830 165537 110602 19603F 121845 N
] ) 000 634411 130096 365N 1SI4T 204084 34NN 231965 19340 100,227 140500 141837 12008 140
Waits L] 172,843 55,73 180337 43708 1011 01059 M08 Q21981 134.258  1GASTI 179402 IM3L0 162,708 20%
Dara 7 165 671961 20T 450742 2463 76 0.5 215989 24966 164100 20300 123957 100 48635
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Hinh 2. 12: Xuét két qua mat cit trong ArcGIS

- Tinh hé s8 Curve Number
Sb duong cong dong chay (con goi 1a Curve Number hodc don gian 1a CN ) 1a mot
tham s6 kinh nghiém duoc st dung trong thuy vin dé du doan dong chay truc tiép hodc
thAm tir lvong mua du thira. Phuong phap sé dudng cong dugc phat trién béi Dich vu
Bao ton Tai nguyén Thién nhién USDA , trude day goi 1a Dich vu Bao t6n Dt hodc

SCS — con s6 nay van duogc biét dén rong rai 1a "sé duong cong dong chay SCS" trong
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tai liéu. S6 dudng cong dong chay dugc phat trién tir mot phan tich kinh nghiém vé dong
chay tir cac luu vuce nho va cac 16 dat dbc do USDA giam sat. N6 duoc sir dung rong rai
va la mot phuong phap hiéu qua dé xac dinh luong dong chay truc tiép gan dung tir mot
su kién mua & mot khu vuce cu thé.

I, 1a lugng nudc ban dau ([L]; i), hodc luong nude trude khi chay tran, chfmg
han nhu su thim thau , hodc lugng mua bi tham thyc vat chan lai; theo truyén théng,
ngudi ta thuong cho ring I, = 0.25 mic du nghién ctru gan day hon da phat hién
rarang I, = 0.5S c6 thé 1a mbi quan hé phu hop hon trong luu vyuc d6 thi hoa noi
CN duogc cap nhat dé phan anh céc diéu kién phat trién.

S6 dudng cong dong chay, CN sau d6 c6 lién quan:
1000
~CN

CN c6 pham vi tir 30 dén 100; s6 thap hon biéu thi tiém ning dong chay thap

trong khi s6 16n hon biéu thi tiém niang dong chay ting. S6 duong cong cang thap,
dat cang tham. Nhu c6 thé thiy trong phuong trinh s6 duong cong, dong chay
khong thé bat dau cho dén khi dat dugc luong khai thac ban dau. Piéu quan trong
can luu ¥ 1a phuong phap s6 dudng cong 1a phép tinh dua trén su kién va khong
nén str dung cho mot gia tri lwong mua hang nim duy nhat, vi diéu nay sé& bo sot
tac dong ctia d6 m trudc d6 va sy can thiét ciia ngudng khai thac ban dau.

S6 duong cong NRCS lién quan dén loai dat, kha ning tham cua dat, str dung dat
va do sau cua muc nudc ngﬁm cao theo mua. Dé tinh dén kha nang thdm cua cac loai
dat khac nhau, NRCS da chia dat thanh bén nhom dét thiy van (HSG). Ching duoc dinh
nghia nhu sau.

- Nhom HSG A (tiém nang dong chay thap): Pat c¢6 ty 1é thim cao ngay ca khi bi
udt hoan toan. Chung chu yéu bao gdm cat va soi sau, thoat nudce tét. Nhitng loai
dat nay co ty 1& truyén nudc cao (ty 1& tham cubi cung 16n hon 0,30 in (7,6 mm)
mdi gio).

- Nhém HSG B : it c6 téc d6 tham vira phai khi duoc lam wét hoan toan. Nhiing
loai d4t nay chu yéu bao gdm dét c6 do sau vira phai dén sau, thoat nudc tét vira
phai dén thoat nudc tot voi két cau vira phai dén vira phai tho. Nhiing loai dat
nay c6 téc do truyén nude vira phai (tbc do tham cudi cung 1a 0,15-0,30 in (3,8—
7,6 mm) mdi gio).

- Nhom HSG C: bt ¢6 tdc d6 tham cham khi dugc 1am wdt hoan toan. Nhiing loai

dat nay chu yéu bao gom dat c6 16p can tré chuyén dong xudng cuia nudc hoac
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dat co két cdu tir trung binh dén min. Nhitng loai dat ndy c6 téc do truyén nudc
chim (tbc do thAm cubi cung 1 0,05-0,15 in (1,3-3,8 mm) mdi gid).

- Nhém HSG D (tiém ning dong chay cao): Dét ¢ toc do tham rat cham khi dugc
1am w6t hoan toan. Nhitng loai dat nay chu yéu bao gém dat sét c¢6 tiém ning
trrong né cao, dit c6 myuc nudc ngam cao cb dinh, dat co 16p sét hodc 16p sét &
hodc gin bé mit va dat nong trén cac vat liéu gan nhu khong thAm. Nhitng loai
dat nay c6 tde do truyén nude rat cham (téc do thdm cudi cing nhé hon 0,05 in
(1,3 mm) moi gio).

Bang 12. Khu virc d6 thi phat trién hoan chinh (thuc vat da hinh thanh)

S6 dwong cong
cho nhém dat

Mo ta bia thity van
A|lB C D
Khong gian mé (bai | Tinh trang kém (bai cé <50%) 68 | 79 | 86 | 89

€0, cong vién, sin | Tinh trang kha (bai cé phi 50 dén 75%) | 49 | 69 | 79 | 84
golf, nghia trang,

v.v.) Tinh trang tot (bai c6 >75%) 39 161 74|80

Khu vuc khong Bai dau xe lat da, mai nha, duong 1ai xe,
£ . A A [N, 98 198 198 98

tham nuéc v.v. (khong bao gom quyén di lai)
Da’tral nhua;‘le du’gmg va cong thoat 03 | 93 | 93 | 98
nudc mua (trir quyen di lai)
Puong phd va ba trai nhwa; muong ho (bao gdm ca 2313992 93
dwong sa quyén di l%}i) i

Soi (bao gom ca quyén di lai) 76 | 85189 | 91
Dit (bao gdbm ca quyén di lai) 7282|8789

Bang 13. Phat trién khu vuc do thi.

S6 dwong cong cho nhom dat
Mo ti bia thiy van
A B C D
Khu vuc moéi dugce phan loai (chi ¢6 khu vuc

thadm nudc, khong co6 tham thyc vat) 71 86 91 94

Béng 14. D4t néng nghiép khac

Az rs So duong cong cho
Mo ta bia nhém dat thiy vin
Diéu
Loai bia kién thiy | A B C| D
van
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Dé)ng co, dé)ng c0, hoac déng co chan tha— Ngheo 63 9 86 | 89
thtrc an chin tha lién tyc. A Hoicho | 49 | 69 |79 | 84
Tot 39 61 74 | 80

D@)ng c6——c0 lién tuc, duoc bao ,Vé l§h6i dong
vat chan tha va thuong dugc cat dé 1am co — 30 58 71 | 78
kho.

Bui rdm-—h3n hop bui ram-c6 dai-co voi bui | _Nereo | ¥ | O7 |77 | 8
rim 1a thanh phan chinh. B Hoicho | 35 | 56 | 70 | 77
Tét | 30 | 48 | 65| 73

X x . N 1 s Ngheo 57 73 | 82 | 86
Rung—ket hop co (vuon cdy dn qua hodc —

trang trai trong cdy). D Hoichg | 43 | 65 | 76 | 82

Tot 32 58 |72 179

Nghéo | 45 | 66 | 77 | 83
Rimng. E Hoichg | 36 | 60 |73 |79
Tot 30 55 | 70 | 77

— 59 74 | 82 | 86

Trang trai—cac toa nha, lan duong, duong lai
xe va 16 dat xung quanh.

Kém : <50% dién tich mat dat duoc che phu hodc bi chdn tha qua mirc ma khong
¢6 16p phu; Trung binh: 50-75% dién tich mit dat duoc che phu va khong bi chin tha
quéa muc; Tot: >75% dién tich mat dit duoc che phu va bi chan tha qua muc hodc chi
thinh thoang.

Kém: <50% dién tich che phu mat dat; Trung binh: 50-75% dién tich che phu méat
dat; Tot: >75% dién tich che phu mat dat.

Sb duong cong thuc té nho hon 30; sir dung CN = 30 dé tinh toan dong chay.

CN duoc hién thi duge tinh toan cho cac khu vuc c6 50% rung va 50% tham co
(d6ng co). Cac két hop diéu kién khac c6 thé duoc tinh toan tir CN cho rimg va dong
co.

Kém: Tham thuc vat rung, cdy nhé va bui ram bi phéa huy do chéan thd qua mic
hodc ddt thuong xuyén; Trung binh: Rung dugc chan tha nhung khong bi ddt, va mot sd
tham thyc vat riung phu kin dat; Tot: Rung dugc bdo v¢ khdi bi chan tha, va tham thuc
vét va bui ram phu kin dat mot cach day du.

- Xac dinh hé song thong qua ban do thé nhudng TP Pa Nang.
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TAI NGUYEN DAT

TP. DA NANG

THUA THIEN - HUE

QUANG NAM

BIEN DONG

Hinh 2. 13: Bang d6 tho nhudng TP Pa Ning

- Xac dinh thong sb luu vuc

Bang 15 Thong s6 luu vue.

Luu vuc Dién tich (km?) P doc luu vire (Yoo) Chi s6 CN
LV1 3.651899 56.261962 66
LV2 3.890252 35.695757 70
LV3 2.917925 25.116404 74
LV4 2.052479 40.334782 69
LV5 1.382822 33.323168 68
LV6 2.045858 18.284108 86

2.2.4. Thiét Igp mé hinh HEC-HMS

Luu vuc Sudi Luong c6 dién tich 16.7258 km2 dugc chia thanh 6 tiéu luu vic con
(Hinh 4). Xac dinh dir liéu dau vao cho mé hinh Hec HMS Dir liéu dau cho mé hinh
HEC-HMS bao gdm dir liéu mua khu vie Sudi Luong tir 20:00 Ngay 13/10/2023 dén

19:00 Ngay 15/10/2023 va céc sb liéu dién tich cia timg tiéu luu vuc tir ArcGIS.
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- T dit liéu bén ArcGIS ta thiét 1ap dugc mo hinh HEC-HMS nhu sau:

«=Qa '+ S

s

ot Sisbed “NOOWIOMT]

Hinh 2. 14: M6 hinh HEC-HMS thiét lap cho Sudi Luong

- Khai béo dién tinh ttrng luu vuc

W - 3

P
[ )

Hinh 2. 15: Khai bao dién tich mé hinh HEC-HMS
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- Khai bao hé s Curve Number & céc hé s khac

TS

D et
Vot B WS

L bt Laa FRALANY WY

Hinh 2. 16: Khai bao hé s CN trong mé hinh HEC-HMS

- Khai bdo mua cho toan b luu vuc (Thdangl0 Nam 2023)
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Hinh 2. 17: Khai bdo mua trong mo6 hinh HEC-HMS

GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung

60



THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

Chay mo6 hinh HEC-HMS

1 NP TR M LLIONG MO W S Oy o

I WP TR LT MO NS L O a

e v SEANDY

e S St b Sl “ORALT

(4

Hinh 2. 19: Hinh anh két qua tong luu lwong mé hinh thuy van tiéu luu vuc
Chu y: Cot total flow duoc boi xanh 14 két qua mé phong thuy vin va day 1a bién nhap
luu vao moé hinh thuy lyec.
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2.2.5. Thiét lip mé hinh HEC-RAS
Ttr s liu tinh toan tr mé hinh HEC-HMS ta thiét lap m6 hinh HEC-RAS 1D nhu sau:

- Tao Project moi.
Open Project =
Tile Fie Name Selected Foder  Default Project Folder | Documents |
jpaa T & \DOANTOTNGHIEP 20 25\ MOHINAHECRAC MOHINHHECRAS
o34\

PROJCS['WGS_1584_UTM_Tone _48N",GEOGCS[G river.prj SHOOANTOTNGHIEP 2025

) Bacan

) Terrain

oK Cancel | Hep | Cresteroder.. | | S4: paTa) -

Belect project to Open

Hinh 2. 20: Tao project méi trong HEC-RAS
Cac budc trén 1a budc khdi tao mo hinh
Buéc 1: Tao mang lwéi sdng va mit ciat ngang (MCN)
Chon biéu twong nhu hinh duéi dé tao mang ludi song va MCN

s HEC-RAS 6.4

File Edt BRun View Options GiSTools Help

ﬁlﬂﬂ-li | Vim| A5 AIX[E *f | F[ 7| 8|n v E|B|E]F o
- V& mang ludi song theo dai hinh thyc té.

Chon biéu tugng nhu hinh dudi dé vé mang ludi song

Geometne Data

File fdt Options View Tables Tools GISTools Help

N TooH Storage Plow 20 BC | Referm I |Refen :

& Amp mlm scﬁv Lines me Ports 90‘:;“&?:'. :zc 3‘31 RS for Desy
=2 a @ Didmms |ms | B Pagers | (| <1 | & |

Hinh 2. 21: Mang luéi song trong HEC-RAS
Céch v&: chon biéu tuong trén -> Click trai chudt (diém dau song) va click dup chudt dé
hoan thién v& song (diém cudi) -> Hién 1 bang va dat tén dugc thé hién nhu hinh dudi
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- V& mit cit ngang song.
Tao MCN: chon biéu tuong nhu hinh dudi:

. Geometre Dats - River o x

ble Edt Qptons Yiew Jables Tooks LiSTools MHelp

“Tools Fve Barage | W0fles  LANSAre IATORNE Wane | i0Rwe,  Pump e | | Desorption Flot WE axtents for Profie:
\ Razch Foea S Com [ " Esslied  Aann ' 1 H ir — r—
L —— @ @ Disams | Fegon ; = | Jlirene) =]

[ R34120.00, 171844 24

Hinh 2. 22: Mit cat song trong HEC-RAS
Pé tao MCN chon option -> Add a new Cross section
Sau khi chon nhu trén s& hién ra bang nhu hinh duéi, tai ddy s& dién Iy trinh cia MCN.
MCN cang ¢ phia thuong luu thi gia tri cang 16n.

Cross Sacion Dsta

Eat t Optons Plot Help
Rover [E Add a new Cross Section .. [‘v’
Readh: [Son MR
Descrpbon |
_Del Row jergte |
-
5 |
1 .
3 [ moe
= Skew Cross Section .. [
3
= Ineffective Flow Areas T
- OghtBark
9 Levees
= Obstructions o L)
——: Add alidto XS, . oS-
m Add Ice Cover ...

-
a

Add a Rating Curve ...

Homzontal Vanation in n Values

Honzontal Vanation in K Values

T 4 o P
N v e e e

Hinh 2. 23: Tao mat cat ngang m&i trong HEC-RAS
- Thiét 1ap thong sé mit cat tir ArcGis sang HEC-RAS
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= Cross Section Data - River — ]

X
Egt Edit Options Plot Help
River: |River 1 ~ Ih'v +.I PlotQotons [~ KeepPrevXSPots ClearPrev | [ Plot Terrain (f avaiall
Reach: [Reach 1 | Awer stafa - ﬂ@ DOANMOI  Plan  1)Plant 5202028
| Desoription [ s _J i o o
G A0OCTRI 060
:ul’ ‘-1\(.:;,'.12 'n.:l\
Station w0 W 1900 T AR 08
1o 161.9152 R
| 2|29.86225  157.409 Channel S
[ 3159.72449  [153.7324 j0.03 |o.03 |0.03 g ™
|_4|s9.59675  148.6222 :
__5[119.4% 143.2987 i
T B|148.3112 1448951 Left Bank Right Bank . B
7|17.1735  150.0665 jo j209.0357
| B|209.0357  152.5354 2
3 Contraction Expansion res
_10) 0.1 0.3
11
o1 [~ I
I o © P % m =

Hinh 2. 24: Thiét lap thong sb mat cét trong HEC-RAS
Pé hoan thanh tao 1 MCN, nhin Apply Data

Pé tao 1 MCN méi tiép: Chon Option -> Chon Copy Current Cross section (dé tao 1
MCN méi va dit liéu duoc 1y MCN dang xét). Luc d6 chung ta chi thay d6i tén MCN.

Cross Section Data

Ext Edit Options Plot Help
River: ﬁ Add a new Cross Section ... [; .|..|

Reach: I;" Copy Current Cross Section ... ? i.l _I

5 tion Rename River Station ... - J

Del Row Delete Cross Section ...
P [ ros _
] Adjust Elevations ... "

Sta ) [3000
_1_ 0 Adjust Stations > _ 2
_2|9.9009 Adjust n or K values ... ROB
-—z g':: Skew Cross Section ... 0.03
E 33.603 Ineffective Flow Areas ...
—6|49.504 tioht Bank
_7 59,405 Levees ... I
_8]69.308 Obstructions ... ‘=?!|
_979.207 i Ixpansion
“10[89.108 Add alidto XS... Xpanson___
11|99.009 Add Ice Cover ...
_12]108.91 Add a Rating Curve ...
_13[118.81
_14/128.71 Horizontal Variation in n Values
15/138.61 2 D e

16]148.51 Horizontal Variation in K Values
_17[158.41 Vertical Variation in n Values ...

Hinh 2. 25: Tao MCN tiép theo cho song trong HEC-RAS

Cubi cung chon Save -> Hoan thién tao mang ludi song va MCN
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Budc 2. Tao bién dau vao cho mo hinh.

Chon biéu twong hinh duéi dé tao bién

=+ HEC-RAS 6.4

File Edit Run View Options GISTools Help

|| K] | @) el 5[5 ®] || Z| @] 8|8 oss

Hinh 2. 26: Tao diéu kién bién cho HEC-RAS
Sau khi chon s& xuét hién nhu bang dudi. M6 hinh s& mic dinh 2 bién: bién trén hay 1a

bién luu luwgng (12) va bién dudi hay 1a bién myc nude (1)
- Thiét lap diéu kién bién cho mo6 hinh HEC- RAS tir s6 liéu HEC-HMS
Tai bién dau (12) ta chon: Flow Hydrograph
Bién cudi (1) ta chon: Stage Hydrograph
Céc bién con lai chon: Lateral Inflow Hydrograph

Sau khi chon xong, khai bao tit ca bién vé6i thoi gian mo phong, dugc thé hién nhu

hinh sau:
.
K. Unsteady Flow Data - FlowNEW = (0] X
File Options Help
Boundary Conditions | Trvtial Conditions | _Acply bats |
Stage Mydrograph | FlowMydrograph | StageFlowiydr. | Ratng Curve
Normal Depth | | rfion |
l I nea
|
= .
1|River | Reach 1 12 Stage Hydrograph
2|River 1 Reach 1 7 Lateral Infiow Hydr
3{River L Reach 1 6 Lateral Inflow Hydr
4| River 1 Reach 1 5 Lateral Inflow Hydr
5| River £ Reach 1 4 Lateral Inflow Hydr
6| River § Reach 1 1

Hinh 2. 27: Thiét 1ap thong s cho diéu kién bién
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Sau d6, luu cac thiét 1ap.
Budc 3. Khai bao thoi gian mé phéng.
- Chay mo hinh
Tick vao cac 6 tréng nhu hinh dudi, va diéu chinh thoi gian mé phong. Chinh lai budc
thoi gian phu hop bang cach thir dan tir bude thoi gian 16n -> nho sao cho mé hinh ¢6

thé mé phong dugc. Dé chay mo hinh ta nhin Compute.
,

_z.o.\'m'yww x|
Fle Optons Help
Fan ; Plan 1 shortx: [Pactew
Geometry Fie : [2ver <]
Urateady Fow Fie | [FowtEW !
Programs to Run Plar: Descrotion

¥ Geomety Pregrocessor
¥ Unsteady Fow Soulation |

| [~ Sedment
[V Post Processer
™ Foodplan Mapong
Semdaton Tme Window .
Startrg Date: 130CT2023 ] startng Tme: {2000
Ervdng Date: j1socT0n Tl enang Tme: 1900
Computation Settngs
Computation Interval: | 30 Second ] toyorograpn Outpot Interval: [tHow <

=
Mappg Ouput interval: 1hour v Detafied Ougut Interval: |1 Hour
DSS Cutput Mename:  [3: DOANTOTNGHIER 2025 MAOHINHECRAC TAOHINEHECRAS | @

-

|

= , Compute ==
Hinh 2. 28 :Thiét 1ap mé phong trong HEC-RAS
- Xem két qua:

Chon biéu twong nhu hinh dudi:

» HEC-RAS 64

Fle Edt Run View Options GISTools Help

|81 5| +1G] G| 12| 41a13 *) ~#| 2| @l 2By

Project: LV _TraBong H:\TAP SUMo hinh toan thuy van thuy kuc'LV Tra Bong\Lv_TraBong.pr)
Plan: JMOPHONG 2009 H:\TAP SU'MO hinh toan thuy van thuy k'L V Tra Bong\LV_TraBong.p02
Geometry: MCN_SangTraSong H:\TAP SUWMo hinh toan thuy van thuy ke V Tra Bong\LV_TraBang.g02
Steady Fow: | [

Unsteady Flow: BIEN 2009 [:\TAP SUMo hinh toan thuy van thuy kLY Tra Bong\LV_Tradong, 02

Tiép theo, chon option -> Profile -> Select all -> OK

Xem dugc bang thdng ké qua trinh myc nuée tai cac MCN
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| [l Prome Ormet Tatde - Srartan Tare | - o x
e QOptiern 84 Tebley Locatioss Help |

Amacti |Sew 2t [Frotie Tetd [nonn [wr swicews e oeec Vol Dot | Ao

) )
Aeseh 1 12 Vs W Bl am san SRA O0SN 0% WA
Aasch ) |12 18 MR anw 1108 001087 0w K}
Zmsch | |53 DOCTEDINE! 1,03 €01 4000 €107 4218 070N 4M
Zmach | |23 LOCTROI TN 1190 407 43106 6213 eM8) 056N a4 14
Aeech 1 |1 COCTROIZNG] 1880 603 &2 &L4T Q421 06w L Y 7]
Ml 9 me M N NS GLH LR LD tA ) LR
Zmach 1 |23 VOCTEOI0M0! 040 NN AN GOM 10 L6 41 W
Seach 1 |12 VOCTXOSONG] 000 tON AN e noom AM m
Seah ) |22 OCTRIONS] 1190 €03 U0 RLN 4T 0 AN 14
Seach | |0 ¥ DD ISW  EEMM AMT4 W67 R AXBE A%
Ammch § (D3 LOCTXSO0%S! 33X SN.W LI e2Med NS OXUAM T iw
Rpwch 1 32 MOCTIO000] M 0.7 AILIX 6L 1A 03390 AM 384
Feah ) {32 IEXTRRING UM 0N SIe W Q1M onSe. 1w am
Aemh i |0 AOCTEDONE (0 0% LM LW Q4% 0Dewm AL LD
Smach 1 |13 MOCTXOS000] 1830 ENM.® LT 624 SN47 0msNr 1M 1m
Reach 1 |13 JOCTRD WOl 1310 €09 AJL0e eLe W 0N 1
Sesh 1L 12 ICCTHI (I 1% 403 QL QL e 0 NS s m
Awwcht | | 03 wocTEn XX 08N GLE @L7) N0 0NED 7 s
Zmach | | 3 MOCTXT L0 ©.% 40N 11T LN NS 03RS Anm LM
fewet | |0 MOCTRII 0] *a% 0N ALK L0 A48 0IRIN 34 AW
e | JOCAZING] €W 0B LD QiN G50 oyes AN 38
Rauch 1 | MOCTRIWO0! =X 0% LD 18 10 Led MmN
Zaach 1 | MOCTROIING] ™MX DM NS, 624 A 0XWW 104 An
Ao 1 |53 1 ¥ EN A 2Ly N 0N 1% mM
Fewch | (e QR O L0l QLT M RMEN 4R %
Zewh 1 |03 HocTxm XN G0N G0 LT3 MLY ABINE HM 1B
Ramch 1 |33 WOCTRI ] ™ SN M AL eIl ana) oEm D 1
Reach | |1 IOCTRDING 210 0.3 08 QLS5 THH PEAN 4N Ie
Jemt | 10 0C 1B NN L @LD G40 oSN  TB AR
Tamch ) |13 DOCTXOD0006 03 0.0 02, L3 4% LLMKET AN W
each 1 |1 BOCTXIIOWAl 4% 40.% N 61 DM 0NN 4n 14
Aewch 1 |32 TR0 IR RN ST @L1T AN (e s AW
Zewch | 18 [t B G0N LA @LE 48 0NGD 78 1N
fmach i |3 mnzm@ LW ENM AL e3LLT EMI3 DMESE T A1
Fﬂbumm.

Hinh 2. 29: Bang thdng ké muyc nuéc tai MCN
Xem tric doc muc nudc 1on nhét
Vao biéu tugng chira mang song va MCN -> chon song -> profile plot dé xem tric doc

muc nudc

. Profile Plot — O >4
File Options Help
Reaches ... |#|t| Profiles ... |L]ﬂ [~ Plot Initial Conditions  Reload Data

DOANMUA1%  Plan: Plan 04  5/22/2025 2
River 1 Reach 1 ={

.................

E Crit Max WS

= S e SRS PSRET) DR SN DR FRESEE {TEN M AR N S B e e - 1 ¢ 7 e remy vy (B R T P L i
c Crit 150CT2023 0000
2 -

® Ground

>

o

w

o —p— .2000. — .4000 y '60'00' —r

Main Channel Distance (m) -

Hinh 2. 30: Tric doc muc nude 16n nhat

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung 67



THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

Xem muc nuée MCN: chon MCN mudn xem va chon Plot stage and flow Hydrograph

nhu hinh duéi:

reach reach 0
Edit Cross Section
Graphical Cross Section Editor ...
Plot Cross Section
Plot Profile ...
Plot XYZ ...
Plot Stage and Flow Hydrograph ...
Tabular Output >
Rating Curve ...
v Photc
L ]
’
2 Reverse XS Stationing and Cut Line
Accept Displayed Cut Line (as GeoReferenced)
Move Cut Line Upstream/Downstream
e
& stage and Flow Hydrographs - o x
fide Type Qption: Help
River:  (River 1 “v] B | 1502023 12:14:5, 62196, 37.70 Time Series | Maximum | Time st Max | Voume{1000 m3) Reload Data |
Pl By 2] e v =38 BT S iocam e s
WV Plot Stage WV PlotFiow W Obs Stage WV ObsFiow | Use Ref Stage
Stage Flow | Table | Ratna Curve |
Plan. Plan 04 Rwer Rmer1 Reach Reach1 RS 12 i
% Legond
b A \ G
| Flow
{ \ Lo
218 4 !
il 2 * g
/ \ I| [ 3
! __\/ \ - ' - £
\ NSramt
: j /X\/\_/\u s 20
o \ ,) ';-/ 10
wd
Y 1200 1800 2400 0600 1200 1800 2400
| 13012023 | 140c£2023 Tere | 15012023 | —]
=y s il |

Hinh 2. 31: Muc nuéc MCN
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CHUONG 3: TINH TOAN, MO PHONG KET QUA

3.1. Kich ban 1: Mua tin suit P=1%
a) Trwong hop 1: Mwa tin suit P=1%

DUGNG TAN SUAT DONG CHAY LU -SUGI LUGNG
105000
I

Dong gChyH a Tru i

vCS:L|4

95000

TB=26291.56, crms c =114

85000

75000

65000

55000

Luu Wwgng, Q(m?s)

45000

35000

25000

15000

5000
0.01 0.1 1 10 20 30 40 50 60 70 80 90 99 99.9 99.99

Tén suat, P(%)

Hinh 2. 32: Puong tan suit dong chay li Hoa Trung.

Két qua thu phong s6 liéu mua:

LUQNG MUA THUC TE TAI DA NANG
TU 20:00 13/10/2023 DEN 19:00 15/10/2023

Lugng mua (mm)

T'hai gian (h)

Hinh 2. 33: Luong mua thuc té tai Pa Nang tram quan triac Subi Luong
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- Két qua mé phong luu luong trong HEC-HMS

LUU LUQNG TONG CUA LUQNG MUA TAN SUAT 1%

Tir 20:00 13/10/2023 dén 19:00 15/10/2023

e i v o] vy w= i Lomviy | — e 1101 00

92

Q(mi/s)

Théi gian (h)

Hinh 2. 36: Két qua mo phong thity vin véi mua tan suét 1%

Két qua mo6 phong trong HEC-RAS

CAO TRINH MUC NUGC DOC SUOI LUONG
MUA TAN SUAT 1%

700
600
500
400
~
300
200
100
0 - —
MCI2 MClH MCl10 MCY MCS Mt MOS MCS MCa MC3 MC2 MCI
we NN Hin Trang (m) | 6547 451 9% WERE  NWO 15491 y7,38 4334 i2.52 oK oR ) = 122
we + (20 d¢san ném (m) 652 14228 20016 1001 15521 97 68 1l 1282 1.1 101 10.08 1.92
Ly Trinh

Hinh 2. 37: Biéu dd cao trinh muc nude va cao do san nén (P=1%)
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=.. Profile Plot - Warning Geometry & newer than output. = O X
fie OQptions Help |
Reaches |l[t] Profiles . I:]:] [~ Plot Intial Conditions  Reload Data
/ MOHINHHECRASP1%  Plan Plan 01 6/1/2025 -
7L SUOILUONG Reach 1 . 1
- Legend
T EG MaxWS
600 s
Crt Max WS
s
Ground
500

e /

Elovation (m)
g

200
100
0’ v u -
0 2000 4000 6000 2000
Main Channel Distance (m) =
el | _"—
Hinh 2. 38: K&t qua trac doc muc nudc mua tan suat 1%
[ Profile Output Table - Standard Table 1 == a X
File Options Std. Tables Locations Help

HEC-RAS Plan: PLAN1% River: SUOILUONG Reach: Reach 1 Profile: Max WS Reload Data

Reach River Sta |Profile Q Total | Min Ch El |W.S. Elev| Crit W.S. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area|Top Width|Froude # Chl

(m3/fs) (m) (m) (m) (m) (m/m) | (m/s) (m2) (m)
Reach1 |12 Max WS 27.83; 653.83 654.70 654.77 0.003040 1.13 24.63 51.04 0.52
Reach 1 |11 Max WS -38.04 450.74 451.98» 451.95 452.26_ 0.008343 -2.33 16.32 26.39 0.95
Reach1 |10 Max WS 147,09) 29498 295.86 296.60 299.66| 0.171035 8.64 17.03 34.16 3.91
Reach1 |9 Max WS 221.66 208,13 209.91 210.73) 212.84 0.060725 7.58 29.26 32.83 2.56
Reach1 |8 Max WS 293.65 153.36 154.91 155.75 158,20 0.076927 8.03 36.56 45.02 2.85
Reach1 |7 Max WS 368.71 95.97 97.35 98.38 101.31_ 0.066876 8.82 41.82 40.12 2.76
Reach1 |6 Max WS 444.81 42,23 43.34 44.01 45,92 0.075465 7.12| 62.496 91.02 2.75
Reach1 |5 Max WS 55.71 10.89 12.52 12,53 0.000152 0.42) 132.42 127.51 0.13
Reach1 |4 Max WS 353.83 4,23 9.80 9.80 0.000008 0.24 1498.62 389.74 0.04
Reach1 |3 Max WS 381.35 3.01 9.80 9.80 0.000002 0.14 2714.04 617.90 0.02
Reach1 |2 Max WS 408.03 3.00 9.75 9.76 0.000027 0,46 894,59 203.16 0.07
Reach1 |1 Max WS 102.18 0.10 1,22 1.15 1.60 0.007430 2.74 37.26 39.73 0.90
Total flow in cross section.

Hinh 2. 39: Két qua md phong mua tan suat 1% (HEC-RAS)
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BAN PO QUY HOACH CAO PO SAN NEN
KHU VU'C SUOI LUONG
VOI TAN XUAT MUA 1%

Kimgu
MAT CAT NGANG

DUONG SONG

CAO DO SAN NEN
101 THEU
DUONG PHAN CHIA
LU VUC CHINK

T

Hinh 2. 40: Ban dd quy hoach cao d6 san nén khu vuc sudi luong (P=1%)

73
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b) Trwong hop 2: Mwa tin suit P=1% cé xét dén BDKH 2050

B6 Tai nguyén va Méi trudng da 1an dau tién cong bd Kich ban bién d6i khi hau
nham phuc vu cho viéc danh gia tac dong cua bién d6i khi hau dén cac nganh, linh vuc,
khu vuc va sir dung trong qua trinh xay dung va cap nhét chién lugc, quy hoach va ké
hoach phat trién ctia nganh, ving, dia phuong. Trong thdi gian qua, Kich ban bién dbi
khi hau da thuong xuyén dugc BO xay dung cap nhat va cong bd. Pén nay, Kich ban
bién d6i khi hau phién ban cap nhat nam 2020 da duoc hoan thanh.

Theo kich ban bién dbi khi hau cap nhap nim 2020 xét dén nam 2050 ting 1én

25% cua luong mua ting suat 1%

LUQNG MUA TAN SUAT 19 XET DEN BDKH NAM 2050 TANG 25%
107 20:00 13/10/2023 DEN 19:00 15/10/2023

Lromy sern (oam)

10/11

Thot glan (b)

Hinh 2. 41: Biéu d6 Luong mua tan xuat 1% xét dén BDKH 2050
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

- Két qua mé phong thuy van trong HEC-HMS

LUU LUQNG TONG CUA LUQONG MUA TAN SUAT 1%
XET DEN BDKH 2050

Tir 20:00 13/10/2023 dén 19:00 15/10/2023
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Hinh 2. 42: Két qua md phong thiy vin véi mua tan suat 1% BDKH 2050
- Két qua md phong trong HEC-RAS

CAO TRINH MUC NUGC DOC SUOI LUONG
TAN SUAT 1% XET PEN BDKH 2050 TANG 25%
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~
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Hinh 2. 43: Biéu db cao trinh myc nudc va cao do san nén (P=1% BDKH 2050)
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

BAN PO QUY HOACH CAO PQ SAN NEN
- KHU VUC SUOI LUONG
VOI TAN XUAT MUA 1% XET DEN BDKH 2050

MAT CAT NGANG
DUONG SONG

CAO DG SAN NEN
TOI THIEY

B7ONG PHAN CHIA
LUU VUC CHINE

Hinh 2. 44: Ban d6 quy hoach san nén khu vuyc subi lwong (P=1% BDKH 2050)

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

¢) Trwong hop 3: Mwa tan suit P=1% cé xét dén BPKH 2100

LUGNG MU'A TAN SUAT 1% XET DEN BDKH NAM 2100 TANG 40%
TU 20:00 13/10/2023 DEN 19:00 15/10/2023

) “Illl!I”l ---||I|| | 1 ll-ll
: lhmuunqh)
Hinh 2. 45: Biéu d6 Luong mua tan xut 1% xét d&én BDKH 2100
- Két qua mé phong thity vian trong HEC-HMS
LUU LUQNG TONG CUA LUQONG MUA TAN SUAT 1%
XET DEN BDKH 2100
Fir 20000 13102023 @én 19:00 15102023
BT e i sy S
(Al
1
S
m

Thiri gian (h)

Hinh 2. 46: Két qua mo phong thity van véi mua tan suat 1% BPKH 2100
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

- Két qua md phong trong HEC-RAS

CAO TRINH MUC NUGC DOC SUOI LUONG

700 TAN SUAT 1% XET DEN BDKH 2100 TANG 40% =3
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Hinh 2. 47: Biéu db cao trinh muc nudc va cao do san nén (P=1% BDKH 2100)
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Hinh 2. 48: Két qua tric doc muc nudc mua tan suat 1% BDKH 2100.
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

BAN PO QUY HOACH CAO DO SAN NEN
- KHU VUC SUOI LUONG
VOI TAN XUAT MUA 1% XET DPEN BDKH 2100

MAT CAT NGANG
DUONG SONG
CAO DO SAN NEN
TG THIEU

BUONG PHAN CHIA
LU VUC CHINH

L) T

Hinh 2. 49: Ban d6 quy hoach san nén khu vuyc subi lwong (P=1% BDKH 2100)

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

Nhén xét kich ban mua tin suit 1%:

Tir viéc mo phong mé hinh thaty liwc — thiy vin theo kich ban mua tan suat 100
nim xay ra 1 1an va xét d&n BDKH niam 2050 va 2100 cho thay
o  Khu vyc tir MC12 dén MC5: (Thuong luu)

- Dija hinh cao c6 ddc 16n dan dén kha ning thoat 1di rat tbt.

- Muc nuéc Max WS tai cac mit cat nay thép hon cao d6 nén sau khi san (Cao do
nén 16n hon myc nude cao nhit khi san nén + 0.3 m), — Dam bao an toan chéng
ngap tai cac khu vyc nay.

o  Ving nguy co ngap cao — MC4 dén MC1: (Ha Luu)

- Dia hinh rat thép, muc nudc mua mo phong cao nhét 16n hon cao do nén.

- Dac biét tai MC3, muc nudc dang 16n nhét 14 9.8m, nhung cao do nén ty nhién
13 8.74m dan dén nude tran 1én bo. Nén can phai dap dat cao hon myc nude dang
cao nhat +0.3m. Cho nén tai khu vuc nay can phai dip cao hon 1.36m so voi mit
dat ty nhién dé dam bao an toan nudc khong tran san bd.(Cao do san nén: 10.1m
chénh véi cao dd tu nhién:8.73m)

<> (@ | RRICER ‘o
Sy

——

|

Hinh 2. 50: Mt cét ngang 3 khu vuc ha luu.

e Ngoai ra, MC2 va MC1 ¢6 myc nudc cao nhat 16n hon 1.2 m va van téc dong
yéu cho nén nuéc dé dong, thoat cham, tao diéu kién ngap cuc bo trong va sau

mua lon, s€ c6 phuong an giai phap khac cho cac khu vuc nay.
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

3.2.  Kich ban 2: Mua tin suit P=5%
a) Truwong hop 1: Mwa tin suit P=5%

DUGNG TAN SUAT DONG CHAY LU -SUOI LUGNG
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Hinh 2. 51: BPuong tan suat mua Hoa Trung.
- K&t qua thu phong s6 li¢u mua:
LUQNG MUA THUC TE TAI DA NANG
TU 20:00 13/10/2023 DEN 19:00 15/10/2023

E L

a

£

E

Thisi gian (h)

Hinh 2. 52: Luong mua thyuc té tai Da Ning
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG
- Két qua mé phong luu luong trong HEC-HMS

LUU LUQNG TONG CUA LUQNG MUA TAN SUAT 5%
Fr 20000 131002023 @én 19:00 15102023
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Hinh 2. 55: Két qua mo phong thily vin voi mua tan suit 5%

- Két qua md phong trong HEC-RAS

CAO TRINH MUC NUOC DOC SUOI LUONG
MUA TAN SUAT 5%
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Hinh 2. 56: Biéu dd cao trinh muc nude va cao do san nén (P=5%)
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

BAN PO QUY HOACH CAO PO SAN NEN
KHU VU'C SUOI LUONG
VOI TAN XUAT MUA 5%

MAT CAT NGANG
- DUONG SONG

CAO DO SAN NEN
101 THEU

DUONG PHAN CHIA
LUU VIUC CHINH

I I
Hinh 2. 57: Ban dd quy hoach san nén khu vuc sudi luong (P=5%)

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

b) Trwong hop 2: Mwa tan suit P=5% cé xét dén BPKH 2050

Loarguag mves ()

a———
-
L
2.0

LUGNG MUA TAN SUAT 5% XET DEN BDKH NAM 2050 TANG 25%
TU 20:00 13/10/2023 DEN 19:00 15/10/2023

Thit glan (h)

Hinh 2. 58: Biéu d6 Luong mua tin xudt 5% xét dén BDKH 2050

- Két qua mé phong luu luong trong HEC-HMS
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Hinh 2. 59:

SVTH: Phan B4 Triéu

LUU LUQGNG TONG CUA LUQONG MUATAN SUAT 5%
XET DEN BDKH NAM 2050
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Két qua mo phong thuy vin véi mua tan suat 5% BDKH 2050

GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

- Két qua md phong trong HEC-RAS

CAO TRINH MUC NUGC DOC SUOI LUONG
TAN SUAT 5% XET DEN BDKH 2050 TANG 25%
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Hinh 2. 60: Biéu db cao trinh muc nudc va cao do san nén (P=5% BDKH 2050)
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Hinh 2. 61: Két qua tric doc muc nudc mua tan suat 5% BDKH 2050 (MCD)
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

BAN PO QUY HOACH CAO PQ SAN NEN
KHU VUC SUOI LUONG
VOI TAN XUAT MUA 5% XET DEN BDKH 2050

MAT CAT NGANG
— DUONG SONG

CAD BO SAN NEN
TO1 THIEL (ss)
BUONG PHAN CHIA
LUV VUC CHINH

Hinh 2. 62: Ban d6 quy hoach san nén khu vuyc subi lwong (P=5% BDKH 2050)

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

¢) Trwong hop 3: Mwa tan suit P=5% cé xét dén BPKH 2100

LUQNG MUA TAN SUAT 5% XET DEN BDKH NAM 2100 TANG 40%
TU20:00 13/10/2023 DEN 19:00 15/10/2023
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Hinh 2. 63: Biéu d6 Luong mua tin xuat 5% xét dén BDKH 2100
- Két qua md phong luu lugng trong HEC-HMS

LUU LUQNG TONG CUA LUONG MUA TAN SUAT 5%
XET DEN BDKH NAM 2100
Tir 20:00 13/10/2023 3én 19:00 15/10/2023
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Hinh 2. 64: Két qua md phong thily van véi mua tan suat 5% BPKH 2100
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THIET KE HE THONG THOAT NUOC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

- Két qua md phong trong HEC-RAS
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Hinh 2. 65: Biéu db cao trinh muc nudc va cao dd san nén (P=5% BDKH 2100)
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Hinh 2. 66: Két qua tric doc muc nudc mua tan suat 5% BPKH 2100 (MCD)
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

BAN PO QUY HOACH CAO DO SAN NEN
KHU VUC SUOI LUONG
VOI TAN XUAT MUA 5% XET PEN BDKH 2100

MAT CAT NGANG
— DUONG SONG

CAD DO SAN NEN
TOI THIEU

BUONG PHAN CHIA
LUV VUC CHINH

L) I

Hinh 2. 67: Ban d6 quy hoach san nén khu vyc sudi luong (P=5% BPKH 2100)

SVTH: Phan B4 Triéu GVHD: ThS. Nguyén Thanh Phat & TS. Lé Hung
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

Nhan xét kich ban mwa 5%

Tuyén subi Luong duoc mo phong theo didu kién cuc doan voi tan suat Iii 5% dong
thoi xét dén bién ddi khi hau (BDKH) dén nim 2050, 2100, véi gia dinh luu luong ting
25% va 40%. (Bién d6i khi hau 2020 — bo tai nguyén mdi truong)

Theo biéu do va bang s6 liéu, muc nudc li cuc dai (Max WS) tai cac mat cat dao
dong manh, tir 1.15m (Ha luu) dén 654.70m (Thuong luu), phan anh dia hinh thay d6i
15 rét tir ha luu dén thuong luu.

Cao d6 san nén duoc bd tri tdi thiéu cao hon muc nude 1i 0.3 m — theo quy chuin
QCVNO1:2022/BXD (vé quy hoach xay dung ha ting k¥ thuat d6 thi).

Tir vién mo phong mé hinh thuy vén, thuy luc véi tan sudt 1i 5% c6 xét dén
BDKH 2050, 2100 thi nhan xét dugc nhu sau:

Theo tir vi tri mat cit ngang sudi trong mé hinh cho théy tai cac vi tri tr MC12
dén MC5 1a dja hinh cao va rat ddc dan dén kha nang thoat nudc tai cac vi tri nay rat tt.
Cao d6 hai bén bo séng cao hon so véi MNCN + 0.3m san nén, din dén dam bao an

toan ngap lut.

Tuy nhién tai cic vi tri tir MC4 dén MCI theo két qua mo phong cho thay dai
hinh tai cac khu vuc nay thép, van tbc dong chay yéu, nude dé dong tao diéu kién ngam
cuc bg trong va sau mua lon. Dac biét tai vi tri MC3 myc nude cao nhat gén ngang voi
mit dit bo (nhu hinh sau). Néu san nén 0.3m so v6i MNCN 14 khoang cach an toan
nhung s& khong bén viing vé sau.
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Hinh 2. 68: Mit cat Ngang 3 mo phong 1 5%.
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THIET KE HE THONG THOAT NUGC KHU PO THI VEN SUOI LUONG THANH PHO DA NANG

CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Kétluan
Str dung mo hinh ARCGIS cho ta biét dugc dién tich ting luu vuc tinh toan chiéu

dai séng va d6 doc cua timg khu vyc da giup ho tro trong viéc mo phong thuy vin

Mo hinh HEC-HMS va HEC-RAS di dugc xay dung hoan chinh, sir dung day du
cac thong s dia hinh, CN, luong mua thuc do va mua thiét ké tan sudt 1% va 5% co xét
dén BPKH 2050, 2100 (Bién d6i khi hau 2020 — b6 tai nguyén méi trudng).

Tir két qua mo phong ciia ca 2 kich ban c6 thé thay tai khu vuc thuong luu thi cao
d6 nén tu nhién cao hon nhiéu so véi muc nudce dang nén van giit nguyén cao do nén tu
nhién. Con dbi v6i khu vuc ha luu thi hiu nhu nuée dang tran béi thi dap dat cao hon
muc nudc dang cao nhat 1a +0.3m dé dam bao d6 an toan.

Ddi v6i san nén khu d6 thi ven sudi lvong thude vung thuong Iuu c¢é dia hinh d6
déc cao. Myc nudc dang véi cao do 43.72m tuy nhién cao d6 nén phia hai bo 12 48.48m
(phia trai) va 52.87m (phia phai) (nhu hinh sau) nén van giit nguyén cao dé nén tu nhién
tai khu d6 thi ven sudi Luong.
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Hinh 2. 69: M6 phong muc nudc tai khu d6 thi ven sudi Luong.
4.2. Kién nghi
Tir cac két qua md phong, dé xuat mot sb kién nghi ki thuat nhu sau:
Nang cao do san nén tai cac khu vuc thép (nhét 1a doan tir MC4 dén MCI) dé dam
bao cao hon muyc nuée dinh > 0.5-0.7 m, pht hop v6i quy chudn va du phong BDKH,

nham dam bao khong ngap tng khi xay ra 1ii tin suat 5% c6 xét dén bién d6i khi hau.
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Tuy nhién véi tran 1t 1% (P=1%) thi cAn phai Gia ¢ mai bo sudi bang ké da, tuong
chén 1ii hodc lan can an toan dén sinh, va thiét ké hé thng muong, hé trit két hop tram
bom.

Lip dit tram do luu luong va muc nude. Dé ting cuong hidu qua quan 1y thoat
nude va kiém soat ngap cho khu vuc Sudi Luong trong hién tai va tuong lai, dac biét
trong bdi canh bién doi khi hau va dé thi hoa nhanh, dé xuét:

La“ip dat cac tram quan tric tu dong tai cac vi tri trong yéu doc tuyén subi, bao gff)m:

Tram do myc nudc: phuc vu theo doi dién bién muc nuée trong mua mua, canh
bao som tinh trang vugt ngudng gay ngap.

Tram do luu lugng dong chay: gitip thu thap dit liéu dong chay thuc té dé hiéu
chinh mé hinh thay lwrc (HEC-RAS), cap nhat kich ban thoat 1ii va phuc vu thiét ké ha

téng.
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PHU LUC 1: BANG KET QUA THUY VAN KB MUA TAN SUAT 1%

MUA TAN SUAT 1%

MUA TAN SUAT 1%

MUA TAN SUAT 1%

Luru Vuc XET BPKH 2050 XET BDKH 2100

Ngfly Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu
Gio vacl | vaec2 | voee3 | vuec4 | voeeS | vee 6 | vieel | vae2 | vee3 | veecd | veeS | vee 6 | voeel | vee2 | viee3 | vee 4 | vae S | vec 6
W23 1 0 | o | o | o | o | o] o o] oo /|0 o] o 0o/ 0o | 0] 0]o0
TOOSRE3 |aa | 12 | 12 | 06 | 04 | 07 | 14 | 15 | 16 [ 08 | 05 [ 08 | 2 | 22 | 22 | L1 | 08 | 12
A2 | 119 | 128 | 130 | 67 | 45 | 72 | 150 | 163 | 166 | 86 | 57 | 90 | 216 | 233 | 238 | 122 | 82 | 131
WIS | i6 | 172 [ 176 | 91 | 61 | 97 | 202 | 218 | 223 | 105 | 77 | 123 | 29 | 313 | 32 | 165 | 111 | 177
RS |56 |61 |62 | 32 | 21 | 34 | 70 | 77 [ 79 | 4 | 27 | 44 [ 02| 11 | 13| 58 | 39 | 62
10748923 | 04 | 04 | 05 | 02 | 02 | 03 | 05 | 06 | 06 | 03 | 02 | 03 | 07 | 08 | 08 | 04 | 03 | 05
W o ol oo oo o] o] o o]| o] of o | ofo]o/|o0]o
10/ ;‘:‘620023 119 | 129 | 132 | 68 | 45 | 73 | 152 | 164 | 168 | 86 | 58 | 92 | 219 | 236 | 241 | 124 | 83 | 13
10/ 24:1(%023 259 | 28 | 286 | 147 | 99 | 157 | 33 | 356 | 364 | 187 | 126 | 198 | 473 | 51 | 52 | 268 | 18 | 28
10740023 | 283 | 305 | 311 | 16 | 108 | 169 | 359 | 387 | 395 | 204 | 137 | 212 | 513 | 552 | 561 | 2901 | 195 | 299
10FAA023 | 242 | 26 | 265 | 137 | 92 | 143 | 307 | 33 | 336 | 174 | 1L7 | 179 | 437 | 469 | 476 | 247 | 166 | 252
T0AR023 | 178 | 190 | 195 | 100 | 68 | 104 | 225 | 242 | 246 | 127 | 86 | 131 | 32 | 343 | 348 | 181 | 122 | 184
00923 | 173 | 186 | 189 | 98 | 66 | 100 | 219 | 235 | 238 | 124 | 83 | 126 | 31 | 332 | 336 | 175 | 118 | 177
10023 | 162 | 174 | 177 | 92 | 62 | 94 | 205 | 22 | 223 | 16 | 78 | 118 | 20 | 31 | 314 | 164 | 1 | 165

Phu luc




10/14/2023

toed |3 |14 | 143 | 74 | 5 | 76 | 166 | 178 | 18 | 94 | 63 | 95 | 234 | 251 | 253 | 132 | 89 | 133
10/1114:/3323 149 | 16 | 162 | 84 | 57 | 86 | 188 | 202 | 204 | 106 | 72 | 108 | 26.7 | 285 | 288 | 15 | 101 | 152
TOAVRI2S | 35 | 376 | 381 | 198 | 133 | 200 | 442 | 473 | 478 | 249 | 168 | 252 | 624 | 667 | 673 | 351 | 237 | 353
TSRS | 437 | 468 | 474 | 247 | 166 | 25 | 55 | 589 | 596 | 31 | 209 | 313 | 776 | 829 | 837 | 437 | 294 | 439
T2 | 449 | 4.1 | 487 | 254 | 170 | 256 | 565 | 60.4 | 611 | 319 | 214 | 321 | 796 | 85 | 858 | 448 | 302 | 449
TSI | 465 | 498 | 503 | 262 | 177 | 265 | 585 | 625 | 631 | 329 | 222 | 331 | 822 | 87.8 | 886 | 463 | 312 | 464
TS | 553 | 592 | 59.8 | 312 | 21 | 314 | 695 | 742 | 749 | 390 | 263 | 392 | 97.6 | 1042 | 105 | 549 | 37 | 55

TV | 742 | 793 | 80 | 418 | 281 | 42 | 93 | 993 | 1002 | 524 | 353 | 525 | 1307 | 1395 | 1406 | 73.6 | 49.5 | 735
TS | 565 | 603 | 609 | 318 | 214 | 319 | 708 | 755 | 762 | 398 | 268 | 399 | 994 | 106 | 1069 | 559 | 37.7 | 559
TV | 426 | 454 | 458 | 24 | 161 | 24 | 533 | 569 | 574 | 30 | 202 | 30 | 748 | 798 | 804 | 421 | 283 | 42

W02 | 355 | 379 | 382 | 20 | 135 | 20 | 445 | 474 | 478 | 25 | 169 | 25 | 624 | 665 | 67 | 351 | 236 | 35

10023 | 202 | 216 | 208 | 114 | 77 | 114 | 253 | 27 | 272 | 142 | 96 | 142 | 355 | 379 | 382 | 20 | 135 | 199
10/2124:/3323 203 | 227 | 229 | 12 | 81 | 12 | 266 | 284 | 286 | 15 | 101 | 15 | 374 | 398 | 402 | 21 | 142 | 21

10/21;!3323 19 | 203 [ 205 | 107 | 72 | 107 | 238 | 254 | 256 | 134 | 9 | 134 | 334 | 356 | 359 | 188 | 126 | 187
WOASAOE3 | g1 | 87 | 87 | 46 | 30 | 46 | 102 | 108 | 109 | 57 | 38 | 57 | 143 | 152|153 | 8 | 54 | 8

WSR3 | 4 | a3 | 43 |22 | 15 |22 | 5 |53 | 54 | 28 | 19 | 28 | 7 | 75 | 75 | 39 | 26 | 39
0OSAO23 | 38 | 4 | a1 |21 | 14 | 21 | 47 | 51| 51| 27 | 18 | 27 | 66 | 71 | 71 | 37 | 25 | 37
1008023 | ag1 | 193 | 195 | 102 | 69 | 102 | 226 | 241 | 243 | 127 | 86 | 127 | 317 | 338 | 341 | 178 | 12 | 1738
Phu luc 2




10/15/2023

ooV 1307 | 327 | 33 | 172 | 16 | 173 | 384 | 409 | 412 | 216 | 145 | 216 | 538 | 573 | 578 | 303 | 204 | 302
10023 | 918 | 232 | 234 | 123 | 83 | 123 | 273 | 200 | 293 | 153 | 103 | 153 | 382 | 407 | 41 | 215 | 145 | 214
1078023 | 182 | 195 | 196 | 103 | 69 | 103 | 228 | 243 | 245 | 128 | 86 | 128 | 32 | 341 | 343 | 18 | 121 | 179
H0ISA023 | 207 | 317 | 319 | 167 | 112 | 167 | 370 | 39.6 | 399 | 209 | 141 | 209 | 52 | 555 | 559 | 293 | 197 | 292
T0ASA023 | 300 | 342 | 345 | 181 | 122 | 18 | 402 | 428 | 432 | 226 | 152 | 226 | 563 | 60 | 605 | 317 | 213 | 316
107023 | 311 | 332 | 334 | 175 | 118 | 175 | 389 | 415 | 418 | 219 | 147 | 219 | 546 | 582 | 586 | 307 | 207 | 306
WSS | 442 | 470 | 475 | 248 | 167 | 248 | 553 | 59 | 594 | 311 | 21 | 311 | 77.5 | 826 | 832 | 436 | 294 | 435
TSNS | 379 | 404 | 408 | 213 | 144 | 213 | 475 | 506 | 51 | 267 | 18 | 266 | 665 | 709 | 714 | 374 | 252 | 373
TSI | 375 | 309 | 402 | 211 | 142 | 21 | 468 | 499 | 503 | 263 | 17.7 | 263 | 656 | 699 | 704 | 369 | 248 | 368
TS | 737 | 786 | 792 | 415 | 279 | 414 | 923 | 983 | 991 | 519 | 349 | 518 | 1203 | 1377 | 1387 | 727 | 49 | 725
WISV | 672 | 707 | 722 | 378 | 255 | 377 | 841 | 89.6 | 903 | 473 | 319 | 472 | 1179 | 1256 | 1265 | 663 | 446 | 66.1
TSNS | 6.1 | 278 | 281 | 147 | 99 | 147 | 327 | 349 | 351 | 184 | 124 | 183 | 458 | 489 | 492 | 258 | 174 | 257
TSRS 104 | 10 | 100 | 53 | 36 | 53 | 18 | 126 | 127 | 67 | 45 | 66 | 166 | 176 | 178 | 93 | 63 | 93
10/1175:/3323 91 | 96 | 97 | 51 | 34 | 51 | 114 | 121 | 122 | 64 | 43 | 64 | 159 | 169 | 171 | 89 | 6 | 89
TSNS | 181 | 193 | 194 | 102 | 69 | 102 | 227 | 242 | 243 | 127 | 86 | 127 | 317 | 338 | 34 | 178 | 12 | 1738
TSRS | 152 | 162 | 163 | 86 | 58 | 85 | 19 | 203 | 204 | 107 | 72 | 107 | 266 | 284 | 286 | 15 | 101 | 149
Phu luc 3




PHU LUC 2: BANG KET QUA THUY VAN KB MUA TAN SUAT 5%

MUA TAN SUAT 1%

MUA TAN SUAT 1%

MUA TAN SUAT 1%

XET BDKH 2050 XET BDKH 2100

Ngfly Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu Luu

Gio vacl | vaec2 | voee3 | vuec4 | voeeS | vee 6 | vieel | vae2 | vee3 | veecd | veeS | vee 6 | voeel | vee2 | viee3 | vee 4 | vae S | vec 6
W23 1 0 | o | o | o | o | o] o o] oo /|0 o] o 0o/ 0o | 0] 0]o0
10/2113:/3323 07 | 08 | 08 | 04 | 03 | 04 | 09 | 1 1 |05 | 03] 05| 13 | 14| 14| 07| 05| 07
SRS | 94 | & | 81 | 42 | 28 | 44 | 94 | 100 | 103 | 53 | 36 | 56 | 133 | 144 | 147 | 76 | 51 | 81
OS2 | 99 | 107 | 109 | 56 | 38 | 6 | 125 | 135 | 138 | 7.1 | 48 | 76 | 179 | 193 | 197 | 102 | 68 | 109
RS | 55 |37 | sx | 2 | 13 | 20 | 44 | 47 |48 | 25 | 17 | 27 | 63 | 68 | 7 | 36 | 24 | 39
1074923 1 05 | 03 [ 03 | o1 | o1 |02 | 03 | 03 | 04 | 02 | 01 | 02 | 05 | 05| 05 | 03 | 02 | 03
W o ol oo oo o] o] o o]| o] of o | ofo]o/|o0]o
10/ ;‘:‘620023 73 | 79 | 81 | 42 | 28 | 45 | 93 | 101 | 103 | 53 | 36 | 57 | 134 | 145 | 148 | 76 | 51 | 81
WA 1 as9 | 172 | 7e | 9 | a1 | 97 | 202 | 219 | 224 | 115 | 77 | 123 | 200 | 315 | 322 | 165 | 1LI | 175
0023 | 173 | 188 | 192 | 99 | 66 | 105 | 220 | 239 | 244 | 125 | 84 | 133 | 317 | 342 | 349 | 18 | 121 | 189
10/ 16‘:‘(/]%023 148 | 16 | 164 | 84 | 57 | 89 | 189 | 204 | 209 | 107 | 72 | 113 | 271 | 292 | 297 | 154 | 103 | 159
T0AA023 | 109 | 118 | 120 | 62 | 42 | 65 | 14 | 150 | 154 | 79 | 53 | 83 | 20 | 215 | 218 | 113 | 76 | 116
10/}3‘:‘&023 106 | 115 | 117 | 6 | 41 | 63 | 136 | 146 | 149 | 77 | 52 | 8 | 194 | 208 | 212 | 11 | 74 | 113
A0S | w0 |08 | in | 57 | 38 | 59 | 127 | 137 | 139 | 72 | 48 | 75 | 181 | 195 | 198 | 103 | 69 | 105
Phy Iy 4




10/14/2023

BV 81 | 88 | 89 | 46 | 31 | 48 | 103 | 1.1 | 113 | 58 | 39 | 6 | 147 | 157 | 16 | 83 | 56 | 85

10/1114:/3323 93 | 10 | 102 | 53 | 35 | 55 | 117 | 126 | 128 | 66 | 45 | 68 | 167 | 179 | 182 | 94 | 64 | 96
T2 | 218 | 235 | 239 | 123 | 83 | 127 | 276 | 206 | 300 | 156 | 105 | 16 | 392 | 42 | 425 | 221 | 149 | 224
T2 | 272 | 203 | 207 | 154 | 104 | 158 | 344 | 369 | 375 | 195 | 130 | 199 | 488 | 523 | 529 | 275 | 185 | 279
T2 | 281 | 302 | 306 | 159 | 107 | 162 | 355 | 38 | 385 | 20 | 135 | 204 | 502 | 537 | 543 | 283 | 19 | 285
T2 | 201 | 313 | 317 | 165 | 111 | 168 | 367 | 394 | 398 | 207 | 14 | 21 | 519 | 555 | 561 | 293 | 197 | 295
TS | 348 | 372 | 377 | 196 | 132 | 199 | 438 | 469 | 474 | 247 | 166 | 249 | 618 | 66 | 666 | 348 | 234 | 349
T2 | 467 | 50 | 506 | 263 | 177 | 267 | 587 | 628 | 635 | 330 | 223 | 334 | 828 | 884 | 892 | 466 | 314 | 4638
TS | 356 | 381 | 385 | 201 | 135 | 203 | 447 | 478 | 483 | 252 | 17 | 254 | 63 | 673 | 679 | 355 | 239 | 356
TS0 | 268 | 287 | 29 | 150 | 102 | 152 | 337 | 36 | 364 | 19 | 128 | 191 | 475 | 506 | 511 | 267 | 18 | 267
10/21;:/3323 24 | 24 | 242 | 126 | 85 | 127 | 281 | 30.1 | 303 | 158 | 107 | 159 | 396 | 422 | 426 | 223 | 15 | 223
OO | 28 | 137 | 138 | 72 | 48 | 72 | 16 | 170 | 173 | 9 | 61 | 90 | 225 | 241 | 243 | 127 | 85 | 127
Y. | 134 | 144 | 145 | 76 | 50 | 76 | 169 | 18 | 182 | 95 | 64 | 95 | 237 | 253 | 255 | 133 | 9 | 133
WIS | 12 | 128 | 13 | 68 | 46 | 68 | 11 | 161 | 163 | 85 | 57 | 85 | 212 | 226 | 228 | 119 | 8 | 119
WASAIE3 1 sa | ss | s6 | 29 | 2 | 29 | 64 | 69 | 69 | 36 | 24 | 36 | 9 | 96 | 97 | 51 | 34 | 51

ASA023 | o5 | 27 | 27 | 14 | 1 | 14 | 30| 34 | 34 | 18 | 12 | 18 | 44 | 47 | 48 | 25 | 17 | 25

1005023 | 24 | 26 | 26 | 14 | 09 | 14 | 3 | 32 | 32 | 17 | 11 | L7 | 42 | 45 | 45 | 24 | 16 | 24

10SA023 | 115 | 122 | 124 | 65 | 43 | 65 | 143 | 153 | 154 | 81 | 54 | 81 | 200 | 215 | 206 | 113 | 76 | 113
Phu luc 5




10/15/2023

Y 194 [ 207 [ 209 | 109 | 74 | 11 | 243 | 26 | 262 | 137 | 92 | 137 | 341 | 364 | 367 | 192 | 129 | 192
10023 | 38 | 147 | 149 | 78 | 52 | 78 | 173 | 185 | 186 | 97 | 66 | 98 | 242 | 259 | 261 | 136 | 92 | 136
00023 | 115 | 123 | 124 | 65 | 44 | 65 | 145 | 155 | 156 | 81 | 55 | 82 | 203 | 217 | 218 | 114 | 77 | 114
1058023 | 188 | 200 | 202 | 106 | 7.0 | 106 | 236 | 250 | 254 | 133 | 89 | 133 | 33 | 352 | 355 | 186 | 125 | 186
10ASA023 | 203 | 217 | 209 | 114 | 77 | 115 | 255 | 272 | 274 | 144 | 97 | 144 | 357 | 381 | 384 | 201 | 135 | 201
ASAO23 | o7 | 21 [ 212 | 11| 75 | 101 | 247 | 264 | 266 | 139 | 94 | 139 | 346 | 369 | 372 | 195 | 130 | 195
TSI |58 | 209 | 302 | 158 | 106 | 158 | 350 | 374 | 378 | 197 | 133 | 198 | 492 | 525 | 529 | 277 | 187 | 277
TOASIE3 |94 | 257 | 250 | 135 | 90 | 136 | 300 | 321 | 324 | 169 | 114 | 169 | 423 | 450 | 454 | 238 | 16 | 237
TSRS | 237 | 253 | 256 | 134 | 9 | 134 | 297 | 317 | 319 | 167 | 112 | 167 | 417 | 445 | 448 | 235 | 158 | 234
10/1135:/3323 46.8 | 499 | 503 | 263 | 177 | 263 | 585 | 624 | 629 | 329 | 222 | 329 | 82.1 | 87.6 | 882 | 462 | 31.1 | 46.1
WOASENES | 27 | ass | 450 | 24 | 162 | 24 | 534 | 569 | 574 | 30 | 202 | 30 | 749 | 798 | 805 | 421 | 284 | 42
TASEE | d6s | 177 | 179 | 93 | 63 | 94 | 207 | 221 | 223 | 107 | 79 | 117 | 290 | 31 | 313 | 164 | 11 | 163
WSS 16 | 64 | 65 | 34 | 23 [ 34 | 75 | 8 | 8 |42 | 28 | 42 [ 105 | 12| 13| 59 | 4 | 59
TASEES | ss | 61 | 62 | 32 | 22 | 32 | 72 | 77 | 77 | 4 |27 | 4 | 100 | 108|109 | 57 | 38 | 57
WOASENES | 1is | 122 | 123 | 64 | 43 | 64 | 144 | 153 | 155 | 81 | 55 | 81 [ 202 | 215 | 217 | 114 | 76 | 113
TSNS | o6 | 103 | 105 | 54 | 36 | 54 | 121 | 129 | 13 | 68 | 46 | 68 | 169 | 181 | 182 | 95 | 64 | 95
Phu luc 6




PHU LUC 3: CAO PO SAN NEN KB MUA TAN SUAT 1%

’ MUA TAN SUAT 1% MUA TAN SUAT 1% BDKH 2050 MUA TAN SUAT 1% BDKH 2100
Mat Cat MN Hién Trang Cao do san nén MN Hién Trang Cao do san nén MN Hién Trang Cao do san nén
(m) (m) (m) (m) (m) (m)
MCI12 654.7 655 654.38 654.68 655.09 655.39
MC11 451.98 452.28 452.01 452.31 453.1 453.4
MC10 295.86 296.16 295.94 296.24 297.03 297.33
MC9 209.91 210.21 210.11 210.41 210.62 210.92
MC8 154.91 155.21 155.04 155.34 156.4 156.7
MC7 97.35 97.65 97.53 97.83 112.42 112.82
MC6 43.34 43.64 43.43 43.83 44.14 44.54
MCS5 12.52 12.82 13.25 13.65 16.11 16.51
MC4 9.8 10.1 12.01 12.51 16.1 16.4
MC3 9.8 10.1 12.01 12.51 16.1 16.4
MC2 9.75 10.05 11.98 12.28 16.07 16.37
MC1 1.22 1.52 1.22 1.52 1.22 1.52

Phu luc




PHU LUC 4: CAO PO SAN NEN KB MUA TAN SUAT 5%

, MUA TAN SUAT 5% MUA TAN SUAT 5% BDKH 2050 MUA TAN SUAT 5% BDKH 2100
Mat Cat : ) :
MN Hién Trang (m) | Cao dg san nén (m) | MN Hién Trang (m) Cao d0 san nén MN Hién Trang (m) Cao dg san nén

MC12 654.28 654.58 654.6 654.9 654.36 654.66
MCl11 451.45 451.75 451.7 452 451.63 451.93
MC10 295.74 296.04 295.81 296.11 295.89 296.19
MC9 209.59 209.89 209.74 210.04 210 210.3
MC8 154.68 154.98 155.26 155.66 154.97 155.37
MC7 97.04 97.44 97.4 97.8 97.43 97.83
MC6 43.14 43.54 43.72 44.12 43.38 43.78
MC5 11.54 11.94 12.58 12.98 12.45 12.85
MC4 6.88 7.18 8.09 8.39 10.79 11.29
MC3 6.82 7.12 8.72 9.02 10.79 11.29
MC2 6.69 6.99 8.01 8.31 10.75 11.25
MC1 1.22 1.52 1.22 1.52 1.22 1.72

Phu luc




