PANH GIA HIEU QUA GIAM NGAP UNG
CUA VIEC AP DUNG CAC GIAI PHAP THU TRU NUOGC MUA
CHO TRUONG PAI HQC THUY LOI

Pham Tét Thing

Tom tat: Hang nam, Ha Néi xdy ra hang chuc trdn muwa Iém gdy ra ngdp ting véi mire do anh
huong khdc nhau. So bg 6 thé wée tinh thiét hai gdy ra trén dia ban Thanh phé lén dén hang nghin
ty dong/ndm. Nguyén nhan gay ra ngdp ung la do mwra — Kiém sodt nuede mwa chinh la gidi phdp
bén vitng gidi quyét van dé tiéu nuée. Cé hai phwong phdp kiém sodt nuwde mua: (1) Thu triv va Sir
dung nwéc mua cho cdc nhu cau sir dung nuwde cia con nguoi; (2) Pwa nuwde mua vao 10ng dat
(tang khéng dp va ¢ ap). Trong bai bao nay tac gid sé tién hanh danh gid dinh lwong thiét hai gdy
ra do ngdp lut ¢ dé thi va hiéu qua giam ngdp ung cua viéc dp dung cac giai phap thu triz nudée

mua cho Truong Dai hoc Thuy loi.

T khéa: nudc mua, ngdp ung, st dung nudc mua, khu do thi, Truong Pai hoc thuy loi

I. PAT VAN PE

Ha Noi thuong xuyén phai chiu canh ng
ngap khi xuat hién nhirng tran mua c6 cuong do
I6n do co s& ha tang tiéu thoat nudc con nhiéu
bat cap. Viéc thu trir va sir dung nudc mua s&
gop phan 1am giam hé sb tiéu luu vuc, lic nay
mdi cong trinh thu nuéc mua duge coi nhu 1a
mot cong trinh diéu tiét nuéc mua dé tranh tinh
trang lugng mua tdp trung vao hé thdng tiéu
thoat trong cing mot thoi diém, vuot qua kha
ning 1am viéc cua hé théng va gay ra hién tuong
ng ngap cho thanh phd.

Céc khu vuc cong so, duong giao thong ndi
bo, bdi d6 xe, cong vién, san choi, quing
trudng, san van dong hoan todn c6 thé thay thé
vat liéu bé tdng truyén thong bang bé téng thim
nudc, bé tong trong co dé tang hé sd thim, dong
thoi bd cap nudc ngdm cho Ha Noi dang ngdy
mét can kiét vi khai thac qua mirc nhu hién nay.
Ngoai ra, v&i khu vue do6 thi ¢6 mat d6 dan cu
tap trung dong duc nhu & khu vuc nghién ciru,
thi thu gom va sir dung nudc mua ciing c6 tac
dung diéu hoad khong khi, cai thién méi truong
séng cua ngudi dan.

Trong bai bdo nay tac gia s& tién hanh danh
gia dinh lugng thiét hai gay ra do ngép lut & do
thi va hiéu qua giam ngép ing cua viéc ap dung

'Phong Khoa foc Cong nghé

cac giai phap thu trit nwéc mua cho Truong Dai
hoc Thuy loi.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Noi dung nghién ciru

- Panh gia thiét hai do ngap lut & Ha Noi

- Bé xuit cac giai phap sir dung nudc mua tbi
uu cho Truong Dai hoc Thuy loi

- Tinh toan hiéu qua giam ngép ung cua viéc
ap dung cac giai phap thu trir nuéc mua cho
Truong Pai hoc Thuy loi

2.2. Phwong phap nghién ciru

- Phuong phap diéu tra thu thap va phan tich
tong hop: Diéu tra thu thap tai lidu, khao sat va
nghién ctru thuc té, phan tich danh gia va tong
hop tai liéu dé tir d6 rut ra cac co s khoa hoc va
kha ning tmg dung trong thuc tién.

- Phuong phap thuy vin — thuy lyc: Tinh
toan dung tich bé tdi wu, tinh toan kha ning
cung cap nudc cla bé tri, . ..

- Phuong phép chuyén gia (tham khao ¥ kién
cua cac chuyén gia trong viéc phan tich tinh toan).

I1l. KET QUA NGHIEN CUU

3.1. So b wée tinh thiét hai do ngap lut &
Ha Noi

3.1.1. Danh gia chung

Thiét hai do ngap lut gay ra 1a rat 16n, né anh
huong hau hét dén tat ca yéu td cta doi séng x4
hoi.
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a. Thiét hai vé ngueoi

Ngap lut c6 thé 1a nguy@n nhan truc tiép hoic
gian tiép gay ra thiét hai vé nguoi. Nguoi chét
do bi nudc cudn troi, cay do, vv... 1a nguyén
nhan truc tiép. Nguoi 6m hay ngudi bi thuong
khong duoc cép ciru kip thoi do duong ngip
nude 12 mot trong nhitng nguyén nhan gian tiép
cua 10 lut .

b. Thiét hai kinh té

- Thiét hai nha cura, vat dung va phuong tién
di lai: Sau miy ngay nudc ngap, ngodi viéc phai
stra chita nha clra bi ngép, cac ho gia dinh con
phai chiu khoan chi phi do thiét hai ctua cai.
Nhitng vat dung hu hong c6 thé nhin thiy bang
mat thuong d6 1a hé théng cira gd bat dau muc
nat xé xudng, vat dung do gd coéng nghiép cia
gia dinh. Thém nira 1a chi phi stra chira cho
phuong tién giao thong do ngédp nudc.

- Nong nghiép, thiy san: Mua 16n d& gay Ung
ngap kéo dai, 1am hu hai nhiéu ha ciy vu dong,
chét gia stiic va cac dién tich lUa mua muodn bi
mét trang.

- Thiét hai co so ha tang, thong tin lién lac:
Cung voi nude ngap va mat dién xay ra ¢ nhiéu
noi, thong tin lién lac bi gian doan.

C. Anh huwong xa hgi

- Ach tic giao thong Trong nhitng ngdy mua
lut, trén hau hét tuyén phd, cac phuong tién
tham gia giao théng bi rdi loan.

- Gi4 ca bién dong: Mua 16n va ngap ung kéo
dai khién moi hoat dong cta nguoi dan bi xdo
tron. Nguoi dan diéu ding vi duong ngép, nha
ngap, mat dién, mat nude, thiéu luong thuc...
Ngap lut kéo dai s& khién thi truong lwong thuc
thuc pham dién bién phtic tap. Nhiéu cho dé
dong cira, nhiéu tiéu thuong da lap cho coc bén
duong dé phuc vu nhu cau ctia nguoi dan, thim
chi, & nhiéu noi, nguoi ta con dung xe day dé
ban hang dén tan nha. Nhiing ngdy mua, nhiing
nguoi ban 1é co co hoi day gia 18n cao géap 5,
gap 7 lan ngay thudng.

- Khan hiém nuéc sach va dich vu cong ich:
Mua 16n khong chi giy ngap trén hau khip cac
tuyén dudng, 1am ach tic giao théng kéo dai, ma
con anh hudng dén viéc cip dién tai mot s6 khu

vuc. Mét dién kéo theo mit nude bdi cac tram
bom nudc ciing phai ngimg hoat dong, din dén
sinh hoat ctia nguoi dan tai nhitng khu vuc bi
mat dién bi dao 16n. Nghich 1y xay ra & cac khu
d6 thi trong nhitng ngay li lut 1 nguoi dan sdng
trong bién nuwéc ma khong cé nudc dé st dung.

Khac v&i nong thon, noi nguodi dan van
thuong tu giai quyét cac van dé vé nudc sach,
thoat nudc, rac thai, chita chay v.v. nguoi1 dan
thanh phd hoan toan phai dwa vao cac cong ty
dich vu cong. Khi cac cong ty nay té liét do giao
thong &ch tic thi cudc séng ciia ngudi dan cling
bi dao 16n. Nhu cu vé nuée sach cua nguoi dan
thanh phd dic biét khan cap trong ngdy Ki. Ho
khéng thé ding tam nudc sinh hoat bang nuéc
lti, vén bi 6 nhidm ning né hon nhiéu so voi
nong thon.

- Dich bénh: Thoi gian trong va sau khi ngap
nude 14 co hoi cho nhiéu loai bénh truyén
nhiém, ky sinh trling, cn tring hay cac loai
dong vat c6 noc doc can; bi thuong do tai nan
hay do va cham véi cac vat nhon sic... Ciing
nhu cac tham hoa khac, lut ciing 1a nguyén nhan
clia cac loai bénh than kinh do bi sdc, hoang
loan... Théng ké cua mot sd bénh vién trén dia
ban Ha Noi cho thdy, trong mua mua cac bénh
vién phai d6i mat véi tinh trang sb bénh nhan
réi loan tiéu hoa, tiu chay cap, sot xuat huyét
vao diéu tri gia tang dot bién, nguy co bung phat
cac dich bénh sau Iii Iyt 1 rat 1on.

Nudc thai tir ao, cdng rdnh tran vao nha dan,
tham chi nhidu bé nude sinh hoat cia dan da bi
ngam nudc thai nhung ¥ thirc giir gin vé sinh va
phong bénh cta nhiéu ngudi van con rat kém.

d. Moi truong

Sau ngap lut thi 6 nhiém moi trudng 1a mot
van d& can duoc giai quyét dau tién ¢ cac khu
dd thi. Méi truong bi 6 nhiém do:

- Céc cong trinh vé sinh chudng trai chin
nudi bi ngap tran d4 phét tan cac chat thai theo
dong nuée di khap noi.

- R&c thai bi cudn troi theo dong nudc gy ra
rat nhiéu van dé moi truong nghiém trong

- Xéac dong thuc vat bi chét hodc ngam trong
nude 1au 1am 6 nhiém ngudn nude va khdng khi
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- Réc thai sinh hoat nguoi dan va nudce thai
lau don nha ctra

- Chat thai do ngap cac nha may ché bién
thudc bao vé thuc vat, phan hoa hoc...1a céc
chat thai rat nguy hiém c6 thé anh hudng téi strc
khoe con nguoi va vat nudi. Tai nhiéu diém dan
cu, cong nhan vé sinh moi trudng rat kho tiép
can dugc dé thu gom rac thai, trong khi luong
réc trong dan van khong nging Uin in d6 ra. Biét
la anh huong dén moi truong, nhung ngudi dan
khdng con su lua chon khac. Chinh vi vay, khi
nude rat tai nhiéu diém, rac thai tran lan, phan
nguoi, xac dong vat chét... ndi 1énh phénh.
Nhiéu rac thai “mic can” vao trong nha, bé
giéng nudc an, san... gdy O nhiém nghiém
trong. Nguy hai hon 1a nhé6t thai cua 6 to, xe
may do nudc vao khdng téi st dung duoc, bi d6
thang xudng cong, rAnh thoat nudc, bi chay vé
day khién 16p bun day, den nhu than, béc mui
hdi thdi... Hang trim vat dung cua ngudi din
nhu: dém mat, ghé salon, givdng, tu... bi hong
do ngam nuéc déu dugc tong thiang ra dudng.
Nguy co nudc, rac thai y té cua cac bénh vién bi

tran ra hoa lan v6i nuée sinh hoat do ngap sau
tai mot s6 bénh vién ctia thanh phd ciing 13 mot
van dé kha nghiém trong.

3.1.2. S0 by woc tinh thiét hai do ngdp lut

Thiét hai do ngap lut gy ra ¢ cac khu do thi
la rat 16n va rat kho dé luong hoa mot cach
chinh xac mirc d¢ thiét hai ctia n6 dén nén kinh
té. Trong luan van tt nghiép (2009) cua tac gia
truong Pai hoc Kinh té Quéc dan da dua ra mot
s6 phuong phap danh gia thiét hai do ngap lut,
trong d6 d4 tién hanh tinh toan thiét hai do ngap
lut nam thang 10/2008 v&i két qua nhu sau:

a) Thiét trong khi ngdp lut

- Thiét hai vé nha cua vat dung: A = 736.350
triéu dong

- Thiét hai vé néng nghiép: B = 2.005.905
triéu dong

- Thiét hai vé nganh thay san: C = 1.316.414
triéu dong

- Thiét hai vé giam gio 1am do ngap lut: D =
358.400 triéu dong

- Thiét hai vé co s¢ ha tang, y té gido duc,
thiryloi: E = 139.100 tri¢u dong

THIET HAI TRONG KHI NGAP LUT

)
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Hinh 1. Thiét hai trong khi ngdp lut

THIET HAI SAU NGAP LUT

M
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Hinh 2. Thiét hai sau ngdp lut

b) Thiét sau ngap lut

- Chi phi xtr ly mdi truong: F = 4.300 triéu
dong

- Thiét hai vé stic khoe:G = 151.591 trigu
dong

Tong thiét hai (TH) do dot ngap lut thang
10/2008 la:

TH=A+B+C+D+E+F+G=736.350
+2.005.905 + 1.316.414 + 358.400 + 139.100 +
4.300 + 151.591 = 4.712.060 triéu dong

Nhu vay, tong thiét hai do dot ngap lut thang
10/2008 & Ha Noi lén dén hon 4,7 nghin ty
ddng. Mac du vay, két qua tinh toan chua dé cap
dén cac thiét hai do anh huong cua ngap lut lam
suy giam tudi tho cong trinh xay dung, phuwong
tién di lai, stc khoe vé mat tinh than, chi phi
van hanh hé thong tiéu thoat nudc,.... Nén thiét
hai thuc té cd thé con Ién hon nhiéu so véi con
s6 tinh toan ¢ trén
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Hang nam, Ha Noi1 xdy ra hang chuc tran
mua lon gay ra ngdp ing vd1 mac d§ anh hudng
khéc nhau. Nhu vay, so bg cé thé udce tinh thiét
hai do ngap ting gay ra trén dia ban Thanh phd
1én dén hang nghin ty dong/nam.

3.2. Pé xuit cac giai phap sit dung nwéc
mura toi wu cho Truwong Pai hoc Thiy loi

Truong Pai hoc Thity loi ndm trong khudn
vién 9,78 ha, trong d6: 6700 m® phong hoc; 27
co so thi nghiém thue hanh véi 5713 m?®; 8900
m? ky tc x&; 1089 m? thu vién; 8222 m’ gi4o
duc thé chat. Cac don vi ¢6 dién tich 16n nhu
Truong PHTL 1a dia diém 1y tuong dé ap dung
cac md hinh thu trir va str dung nudc mua cling
nhu thay thé cac loai vat liéu truyén théng bé‘mg
cac loai vat liéu than thién véi moi truong.

Pé tan dung t6i da ngudn nudc mua, tic gia
kién nghi sir dung két hop hai giai phap sau:

3.2.1. Pwa nwéc mwa vao Iong dit

Bang cach thay thé cac bé mit khong thim
nude hién nay nhu: Puong di ndi bo, bai dé xe,
san choi, via he,... bing bé mit bé tdng tham
nude v6i hé s6 thdm 14 200lit/m?/phat (liy két
qua thi nghiém bé tdng tham nuéc — ap dung
thir nghiém - Dé tai NCKH cip co so 2011 -
Truong Dai hoc Thuy lo1).

Bé tong tham nudc than thién vi mdi truong
do ban than c6 nhiéu 16 rdng, viéc hip thu nhiét
mat tro1 cling it hon bé tong thong thuong, do
vay lam giam hiéu tng toa nhiét ¢ cac khu do
thi. Ngoai ra, do loai bé tdng nay khdng cé cdt
liéu min nhu cat, cho nén bé mit c6 nhidu ma
sét rat thuan loi cho xe trong cac béi dau, dudong
trong cac khu dan cu. Nudc mua dugc tham
xudng dat nén khong gay dong nudc, tranh cac
hién twong bi phan chiéu anh sang hay bi nudc
ban vao ngudi di duong.

3.2.2. Sit dung nwéc mwa bé sung cho hé
théng nwéc mdy hién tai

a) Tinh toan nhu cau sir dung nuéc

Ap dung céc tiéu chuan dung nudc, tac gia
tinh toan dugc nhu cau st dung nudc cho cac
khu vuc: Nha hanh chinh (A1) 2,11 m*/ngd;
Khu vuc nha A2 (phong hoc) 5,60 m*/ngd; Khu
vue nha A3 (phong hoc) 6,88 m®/ngd; Khu vuc
nha A4 (phong hoc) 7,44 m*/ngd; Khu vuc nha

B1 la 4,40 m*ngd; Khu vuc nha B2 la 0,64
m®/ngd; Khu virc nha B5 14 5,76 m*/ngd; Khu
vuc nha A5 1a 1,30 m*/ngd; Khu vuc nha KTX
2,3,4 14 10,56 m*/ngd; Khu vyc nha C1 13 0,48
m3/ngd; Khu vuc thu vién 4,00 m3/ngd.

b) Xdc dinh dung tich bé ti wu

Dua trén mat bang bd tri cac khu nha, vi tri
cac khu vé sinh chiing toi phan ra nhiéu khu vuc
st dung nudc mua cu thé nhu sau: Khu vuc nha
A4 va mdt phan nha Al (KV1); Khu vyc nha
A2 va mdt phan nha Al (KV2); Khu vuc nha
A3 (KV3); Khu vyc B1, B2, B5 thudc khu thi
nghiém thay lyc (KV4); Khu vyc nha A5 (nha
KTX sb 1 cii) (KV5); Khu vuc nha C1 (KV6);
Khu vuc thu vién (KV7); Khu vuc nha KTX sb
2, 3,4 (KVS8, 9, 10); Khu vuc KTX K1 (KV11);
Khu vuc nha B5 (KV12).

Dai véi cac khu vue 1, 2, 3,4, 5,6, 7, 12 ¢6
lvu luong sir dung nude gan giéng nhau, riéng
KV3 c6 lugng nudc it hon so voi khu vuc khac.
Tuy nhién, ta c6 thé tinh toan xac dinh dung tich
bé chira c6 dung tich gibng nhau cho cac khu
vuc nay dé thuan tién cho qua trinh xay dung va
tang kha ning s dung nudc mua cho cac ddi
tuong. Ddi véi cac khu vuc 8, 9, 10 ¢6 dic diém
va sb luong phong gidng nhau nén ta ciing tinh
toén dai dién cho mot khu. Déi véi khu vue 11,
luong nudc mua ¢ ddy cha yéu st dung cho
muc dich cdp nudc chita chay cho toa nha 11
tang, lugng nudc nay ludn duoc dy trir véi dung
tich 100 m® vi vay bé chira nudc mua cho khu
vue ndy lua chon 13 100 m®,

Theo cach phan chia nhu trén, tac gia tién
hanh tinh toan dung tich bé chita nudc mua cho
2 khu vyc dai dién: Dbi véi khu vuce 1, 2, 3, 4,
5, 6, 7, 12 tinh toan cho khu vuc 4 lam khu vuc
dai dién. B6i véi khu vue 8, 9, 10 tinh toan cho
khu vuc 8 (khu viec nha KTX2 1am dai dién).

Két qua tinh toan cho thay dung tich bé toi
wu vé mat dam bao cung cdp nudc véi KV4 1a
372.85 m® va véi KV8 1a 559.27 m*- day la
dung tich diéu hoa nhu cau st dung nudc cho ca
nim, v6i dung tich nhu vy s& can mot chi phi
xay dung bé rat 16n va khong tan dung duoc hé
thng cap nudc hién co ctia nha Truong. Pong
thoi, voi dung tich bé nhu trén viéc lya chon vi

66 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 45 (6/2014)



tri va hinh thirc xay dung bé ciing rat khé khan.
Véi ddc diém khi hau mién Bic — Viét Nam,
ché d6 mua phan bd thanh hai moa rd rét: 5
thang mua mua (tUr thang 5 dén thang 9) véi
téng lwong mua chiém khoang 80 — 85% lwong
mua ca nim; 7 thang mua khd, tong lwong mua
chi chiém khoang 15 — 20% téng luong mua ca
nim. Nén dé diéu hoa luong nuéc mua dung
cho ca nam thi dung tich bé trit nudc phai rat
I6n. St dung nudc mua dé thay thé toan bo hé
thdng cap nudc may hién tai 1a khong thuc té.

Cin cr vao hién trang cip nudc va co sé ha
tang cua Truong Pai hoc Thuy loi tac gia dé
xuit dung tich bé trir nwéc mua cho cac khu vuc
tinh toan nhu sau: Khu vuc 4 1a 20 m® khu vuc 8
la 40m®. V6i dung tich bé d& xuit cho khu vuc
KV4 hiéu suit st dung nudc mua dat 51,57%
téng nhu cau st dung nude trong 1 nim. Dung
tich bé dé xuat cho khu vie KV8, hiéu suét st
dung nuéc mua dat 37,29% tong nhu cau sir
dung nude trong 1 nam. Cac két qua tinh toan
hoan toan pht hop véi thuc té vi khu vue ky tic
Xa& cb mat d6 nguoi ¢ va thoi gian sir dung nude
nhiéu hon so véi khu vuc giang duong va khu
vuc hanh chinh. Ngoai ra véi hiéu suét st dung
nréc mua mua kha cao cho cac khu vuc,
phuong an sir dung két hop hai nguén nudc 1a
rat kha thi véi dung tich bé trir nwéc mua khong
can phai qua 16n.

3.3. Tinh toan hi¢u qua giam ngip ung cua
viéc ap dung cac giai phap thu trit nwéc mua
cho Trudng Dai hoc Thuy lgi

3.3.1. CAc gid thiét tinh todn

- Hé s6 thim cua bé téng tham nudc 1a
200lit/m?/phtt.

- Str dung cac hé thong thu gom nudc mua
két hop voi hé théng nudc may hién tai (chi st
dung cho mua mua).

3.3.2. Phwong phdp tinh todan

Vi cac gia thiét trén, lrgng nudec mua dugce
sir dung hodc dwa vao 10ng dat (Vig) duoc tinh
toan theo cong thurc sau:

Vhg=Vi—Vsq —Vint (m3)

Trong do:

Vi La tong lurong nude co thé thu dugc (m3):
Vt =S.X

Trong do:

S la tong dién tich truong PHTL

X 1a lvgng mua ngay

Vei: Luong nuée mua thu gom duoc (m?)

Vit : Luong nuéc thim vao long dat khi sir
dung bé tong thAm nudc (m®)

Vo= VX Spexdxrxt

Trong d6: Vi 1a tbc do thim cua bé tong
thAm nudc (2001/m?/pht)

S la dién tich sir dung bé tong thdm nudc (m?)

d 1a chiéu day I6p bé tdng (m): 0,1m

r 1a hé s6 rdng cua bé tong.

Viéc tinh toan luong nudc mua thim vao 1dng
dat (thAm qua bé tdng tham nudc) trong mot tran
mua gdom 2 giai doan: (1) ngdm bdo hda - nudc
lap day céc 16 rong trong dét; (2) sau khi két thuc
qué trinh (1), qua trinh ngim chuyén sang trang
thai ngdm 6n dinh. Qu4 trinh ngdm c6 tac dung cit
[ lut cha yéu & giai doan ngdm bdo hoa, hrong
nude thdm duge trong qua trinh ndy phu thudc
Va0 cac yéu t: chiéu sau cua tang dat thim, hé sd
rong cua dét, thoi gian mwa. Trong tinh toan nay
tac gia so bo gia thiét cac thong so tinh toan (thién
vé an toan) nhu sau:

- Hé s6 rong cua dat 1a 30%

- Chiéu day tang dat ngdm 0,5m

- Thoi gian ngdm bédo hoa la 15 phit (b6 qua
giai doan ngdm 6n dinh)

Véi phuong phap trén, tac gia da tinh toan
luong mua hiéu qua cho Truong DPHTL tur do
dua ra s liéu tinh toan cho toan Thanh Phé Ha
Noi cu thé nhu sau:

TT Céc chi tiéu Luong nudc tinh todn (m*/nim)
1 | Tong lwong nude thu duoc (tiém ning) 37883,82
2 | Nhu cau dung nudc 6664
3 | Luong nudc thim qua bé tdng tham nudc 2748
4 | Tong lugng nudc hiéu qua (tiéu giam duoc) 28471,82
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Nhu vay hiéu qua lugng nude giam duoc la:

H(%)=[( Vi -V ng)/ Vi]x100% = 28,1%

Hiéu qua giam i (cat dinh 1i) cua cac giai
phap sir dung nudc mua va dua nwde mua vao
long dét 1a rat 16n 1én dén gan 30%.

IV. Két luin

Cac két qua phan tich cho thay:

- So bd udc tinh thiét hai do ngap ung gay ra
trén dia ban Thanh phd Ha Nbi 1én dén hang
nghin ty dong/nam.

- Kiém soat nuéc mua 1a giai phap bén viing
giai quyét van dé tiéu nudc.

TAI LIEU THAM KHAO

- C6 hai phuong phép kiém soat nudc mua:
(1) Thu tr&r va str dung nudc mua cho cac nhu
cau st dung nude cua con ngudi; (2) Pua nudc
mua vao 10ng dat (tang khong 4p va co &p).

- Hiéu qua giam 1i (cat dinh 1ii) cta cac giai
phap sir dung nudc mua va dua nude mua vao
Iong dt tinh toan dién hinh cho Truong Pai hoc
Thuy lgi 1a 28,1%.

Cac két qua tinh toan ¢ trén duya trén cac gia
thiét thién vé an toan, nén thuc té ap dung céc
giai phap ndy hira hen cho két qua cao hon
nhiéu so véi tinh toan & trén.
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Abstract
EFFECTIVENESS EVALUATION OF FLOODING REDUCTION
IN SOLUTIONS APPLIED TO STORE RAIN-WATER

FOR WATER RESOURCES UNIVERSITY

Every year, Hanoi experiences a number of heavy rain which cause flooding with different levels
of influence. The estimated damage to Hanoi can be trillions dong per year. The cause of flooding
is rain — rainnwater control is the sustainable solutions to solve drainage problems. There are two
methods of rain-water control: (1) To collect and store rain-water for the needs of human, (2) To
lead rain water into the ground. In this paper, the author will conduct a quantitative assessment of
damage caused by urban flooding and the effectiveness of flooding reduction of solutions applied to
store rain-water for Water Resources University.

Key words: rain water, flood, rain water use, urban, Water Resources University.
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