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Tém tit

Duoi sirc ép cua ty 1¢ do thi héa nudc ta dang
khéng ngirng tang nhanh, ha tang giao thong dé
thi vdn con nhiéu han ché vé ca dau tw ndng cap
va xdy mdi, dan t6i viéc trong nhitng ndm gan
day, tinh trang ngdap Ilut nghiém trong thwong
xuyén xay ra khi mua lon. Voi dinh hudng do, bai
bdo did phan tich cdc dang két cdu mdt dwong
tham nude va dé xudt mot sé6 dinh huéng trong
thiét ké vé két cau ciing nhw yéu to thiy vin do
muea lut @é khdc phuc. Ngodi ra, mot sé danh gid
chi tiét vé hiéu qua khi g dung hé thong nay vio
nudce ta & mét sé khia canh nhu: Quan ly bén
vitng moi truong nwoc, giam dao nhiét trong do
thi, giam 6 nhiém va chi phi dau tw dd dwoc dia
ra cu thé. Qua do, mat dwong thdm nude da dwoc
xdc dinh la mét trong nhitng phwong dn rat kha
thi cho viéc dp dung vao thay thé hodc lam mdi
dan hé thong dwong giao thong trong do thi véi
muc tiéu phdt trién bén viing.

Tw khoa: Mat duong tham nuéc, gach bé téng w
che:n, phat trién bén viing, mwa ngdp, ket cau
tham nudc.

Abstract

Under the pressure of our country's rapidly
increasing urbanization rate, urban transport
infrastructure still has many limitations in terms
of both investment in upgrades and new
construction, leading to in recent years, serious
floods often occur during heavy rains. With that
orientation, the article analyzed the types of
permeable pavement structures and proposed
some directions in structural design as well as
hydrological  factors caused by floods to
overcome. In addition, some detailed assessments
of the effectiveness of applying this system to our
country in some aspects such as: sustainable

management of the water environment, reduction

of urban hear island, reduction of pollution and
investment costs are provided specifically.
Thereby, permeable pavement has been identified
as one of the very feasible options for applying to
replace or gradually renew the urban road system
with the goal of sustainable development.

Keywords: Permeable pavement, interlocking

concrete block, sustainable development, flood,
permeable structure.

1. Giéi thiéu

Mit dudng tham nudc lan dau tién duoc ap dung
vao nhitng nim 1800 & chau Au va ching dugc sir
dung cho cac muyc dich két chu nhu 14t mat duong,
tam chén va tudng chiu lyc. Chiing trd nén phd bién
tr lai & nude ngoai sau chién tranh thé gidi thir hai
vi xi mang khan hiém.

Hién nay, ty 1¢ d6 thi héa nudc ta dat khoang
42% va dén nim 2030, 50% dan sé Viét Nam song
tai cac d6 thi. Theo ké hoach thuc hién Nghi quyét
06-NQ/TW [1] dugc ban hanh vao ngay 24 thang 01
nam 2022 vé Quy hoach, xay dung, quan Iy va phat
trién bén viing d6 thi Viét Nam dén nam 2030, tim
nhin dén nim 2045 thi ty 1& d6 thi hoa toan qubc dén
nam 2025 dat toi thiéu 45%, dén nam 2030 dat trén
50%.

Sy gia ting dan sé d6 thi dan t6i sy gia ting bé
mit khong thdm nudce do bi bé tong hoa s& lam giam
bé mat dong chay néu chung ta van sir dung cac dang
két cdu 4o duong truyén thong. Trong nhiing nim
gan day, hau hét cac do thi & nude ta déu da xay ra
tinh trang ngéap lut nghiém trong khi gap mua 16n do
cong tac quy hoach cac khu dan cu va co sé ha tang
thoat nuéc hau hét khong dong bo hodc khong con
khong gian can thiét dé mé rong hé thng thoat nudce
bén canh vi¢c tang dién tich dudng giao thong.

Do nhitng bé mit khong tham nudc ngdy cang
tang tir cac tuyén dudng giao thong, cong vién, bai
dau xe,... da khién nuéc mua trong d6 thi chay tran
trén mat duong khong thoat kip s& dan téi lut 16i gay
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anh huong nghiém trong dén giao thong di lai, lam
cho két ciu duong ngay cang xudng cip hu hong.
Ngoai ra, nudc mua chay tran tir duong gop phan 16n
vao viéc gy 6 nhiém méi trudng nude do nude cb thé
chira nhiéu loai chit doc hai gay 6 nhiém. Dé bao vé
mat dudng va ngudi di lai khdi nhitng hu hai do nude
gdy ra, nudc mua phai dugc thoat khoi long duong.
Céc vu tai nan giao thong theo [2] déu xuat phat
tr nguyén nhan nudc mua tich tu trén mat duong gay
ra nhidu dang hu hong mit duong, lam giam kha
ning chdng truot (hé sb ma sat) cua mat duong, gy
ra hién tuong truot nude, dan téi nudc bin tung toe
va phun nuéc trén dudng. Tt ca déu din dén nhiing
va cham khong dang cé cho ngudi tham gia giao
thong dan dén thuwong vong. Ngoai ra, viéc thoat
nuéc mua khoi bé mat mat duong 14 rat quan trong
ddi voi @6 bén, tudi tho cua duong va giam nhiing
ling phi khong can thiét do tic duong, duy tu bao

Pr— i —

Hinh 1. Ngap lut dwong giao thong trong dé thi

(Nguoén bao dién tir Vnexpress)

Hinh2. Hw héong két ciu do dwong do mwa ngdp
(Nguén Bdo Phdp ludt TP HCM)

Hinh 3. Ngdp lut giy mit an toan giao thong
(Nguén bdo Dién tir - Ping CSVN)
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dudng duong va tham chi ca chi phi stra chira cac xe
tham gia giao thong, dac biét giao thong trong do thi.

Hon nira, viéc sir dung mat dudng thim tao ra su
lam mat bé mat & bé mat hodc bén dudi bé mat trong
khi mat duong truyén théng lai nguoc lai, ddc biét
cac do6 thi 1on nudce ta vao mua he thuong c6 nhiét do
cuc cao thi mat duong thdm nuée rat co loi.
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Biéu dé 1. Tinh trang mat dwong dén téi

tai nan giao thong [2]

Chinh vi vy, mit duong thim nuéc (MDTN)
nén dugc nghién ctu tdi nhu 1 mot phuong an hiéu
qua thay thé mot phan hodc toan bd mit duong
khong c6 tac dung tham nudc truyén thdng, gitp han
ché lut 16i, giam 6 nhiém méi truong nude va ting
cuong an toan cho ngudi tham gia [3].

2. Cau tao miit dwong thim nwéc
2.1. Nguyén ly lam viéc

Mat duong thAm nude 1a loai mat duong cho
phép nudce thdm qua cac khoang tréng hodc 16 rdng
gifra cac vat liéu lam 4o duong, theo chiéu théng

(b) Két ciu mdt dwong truyén thong

Hinh 4. M6 phong nguyén ly lam viéc
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dung (nhu Hinh 4a) thay vi dong trén bé mit hodc
theo do ddc mat duong thoat vao hé théng céng, ranh
cua két cdu mat duong truyén thong (nhu Hinh 4b).

2.2. Cic dang mdt dwong tham nuwéc

MDTN la loai mat duong cod bé mat xép hoac
rong, duge chia 1am 03 loai, cu thé nhu sau:

a) Mat duong bé tong xi mang/bé tong asphalt
rong:

- Lép mat duong bé tong rong co ty 18 N/XM tir
0,35-0,45 vé6i do rong tir 15%-25%, do vay loai bé
tong nay twong ddi nhe khoang tir 1600-1900
(kg/m?) v6i cudng dd chiu nén khoang 28 Mpa [4];

- Mit duong bé tong nhua rong cé ty 1¢ hat min
giam, do rong cia 16p khoang 22% dé tao diéu kién
cho nuéc mua dugce thim nhanh chéng xudng phia
duéi. Mat duong nhua rong loai nay con lam ting
kha ning chdng truot, giam nudc ban trén mat duong,
giam d6 on va phan xa anh sang cho phuong tién
tham gia giao thong [5];

- Lop cap phdi da rdng duoc thiét ké véi do rong
tdi da lén téi 40%;

- Vai dia ky thuat dugc st dung nhu 1a mét 1op
phan tach véi nhiém vu han ché su di chuyén cua cac
hat min, hd trg giir lai cac chat 6 nhiém thim xudng
nén dudi, tuy nhién viéc bd tri 16p vai dia ky thuat
nay hién nay ciing con c6 nhiéu sy tranh cii nhu
trong cac nghién ctru [6], [7] da dé cép t6i.

Hinh 5. Két céu nén mit dwong BIXM/BT asphalt réng

b) Mat duong gach/ bé tong tu chén:

Gach/bé tong tu chén l1a cac md dun dugc san
xuét theo nhimg hinh dang va kich ¢& twong dbi da
dang. Cac md dun nay dwoc xép bang thu cong
(nudc ta thuong dung) hodc dung may chuyén dung
dé trai (nu6c ngoai mai sir dung) lién ké nhau theo
nhidu kiéu khac nhau. Nudc mit s& dugc thoat qua
cac khdp hodc khe ho nho giita cac mo dun, c6 kich
thudce thuong tr 3mm-13mm. Tur do, nudc s€ dugc
thidm qua 16p cat dém hat trung (12 16p dém dam bao
d6 dbc hodc bang phing dé trai gach/bé tong tu chén
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1én) va 16p cap phdi da rdng xudng nén dudong (nhu
Hinh 6).

Hinh 6. Két ciu mit dwong thodt nwéce bang cdc logi
logi gach/bé tong tw chén (PICP)

Nhirng loai gach tw chén c¢6 cuong do thap va
chiéu day nho duoc lam tir bé tong rdng thuong duoc
sir dung cho cac két cau via he, duong cho xe tho so
nhu ¢ quang truong hodc cong vién.

Nhirng nam tr¢ lai day, nhiéu loai gach bé tong ty
chén cuong d6 cao va chidu day 16n da duoc sir dung
cho hé théng duong trong cang bién, san bay tai
nhidu nudc trén thé gisi, trong d6 c6 ca nudc ta.
Dang két cdu mit nay nuéc s& khong co tac dung
thAm qua gach va chi thoat duoc qua nhitng khoang
ho gitra cac vién gach ty chén.

- (2) Gach bé tong mdc 600Mpa, chiéu day 12cm cho
duong trong cing Cdi Mép-Gemalink

c) Mot $6 loai két cAu mat duong thAm nudc khac

- Soi, d4 tong hop: Trén nén x6p, cac cdt liéu da
hoic s6i co duong kinh hat trung binh ¢6 thé sir dung
lat mat duong danh cho 16i di bo, xe dap hoic bai do
xe it dugc st dung hon. Nhitng loai vat li¢u nay can
dugc bao tri thuong xuyén khi l1at chung trén nén
mong kém 6n dinh;

- Mot sb dang lat ho Kkét hop tréng co: bat gach
theo mo hinh md hodc ban mo, cac khoang hd ¢ thé
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str dung dét, co, vo sO hodc soi dé lép d?ly. Kiéu lat
nay rat phit hop véi cong vién, quang truong, bai dd
xe, nhitng noi khong chiu tai trong 16n va lam tang
tham mi cho khu vuc lat. Bang cach thay doi kiéu
gach, khoang khong gian mo s€ dugc nang 1én, gitip
tang cuong kha nang thim nudc.

- Lat mat duong bang ludi nhya c6 hinh dang to
ong. Loai lat nay cho phép tham thuc vat nhu co phat
trién nhanh qua cac 16 réng hodc trai d4 dim hodc soi
1én bé mat tao 16i di. Pay ciing 1a mot phuwong phap
méi dang duoc st dung nhiéu, chu yéu dung cho
nhitng diém nhén trong canh quan ctia ca khu vuec.

Hinh 8. Mgt dwong tham nude lit hé

(Nguon https://urban-water.co. uk/permeable—pavements)

2.3. Tinh todn thiét ké

Dén hién nay van chua c6 quy trinh, tidu chuan
nao dwoc 4p dung cho tinh toan thiét k& mat duong
thAm nudc, dé danh gia duoc toan dién vé MPTN,
chung ta can phai xac dinh rd mot s6 van dé sau:

- Thiét ké két céu c6 xét dén kha nang chiu tai;

- Thiét ké thity van c6 tinh dén kha ning tham,
Iuu trir nudc;

- Thoi gian can bao tri dé dam béao thim;

- Tudi tho cua két cau duong;

Trong pham vi bai béo nay, tac gia dé xuit mot sd
phuong phap khac nhau c¢6 thé sir dung trong thiét ké
thiy van va két ciu cua mat duong tham nhu thé
hién trén Bang 1.

3. Panh gia hiéu qua khi sir dung

V& tdng thé, viéc tng dung MDTN vao trong céc
cong trinh giao théng do thi 1a rat hiéu qua, tuy nhién,
chung ta can phai déanh gia cu thé dugc cac dic diém
chinh ciia loai mat duong nay 1a rat can thiét. Trong
pham vi nghién curu, bai bao nay sé danh gia cac uu
va nhuoc diém & mot sb khia canh nhu sau:
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3.1. Gidi phdp bén vitng qudn 1y nwéc muwa

MBTN cung cép giai phap quan 1y bén viing cho
nuée mua trén duong bang cach cho phép nuwdc mua
thAm truc tiép vao mat duong, noi nude cod thé thAm
thiu xudng cac 16p dat bén dudi hodc duoc thu gom
dé xir . Loai mat duong nay gop phan giam tc do
cia dong chay va khdi lugng ngay cang ting cua
nudec mua duge thu gom & cac khu vuc @6 thi hoa.
Vi I& véy, hé théng MPTN nay tan dung duoc dién
tich bat budc phai bd tri trong ha ting d6 thi dé thdm
va luu trit nwéc nén vo hinh chung s& gop phan giam
dién tich ho chira hodc khu vuc thu gom nudc can co
trong d6 thi.

MDTN ciing lam giam tiéng 6n do sy twong tac
giita 16p xe va bé mit tham nudc, bd sung nudc
ngém. Béng cach han ché hodc loai bo nude khoi
mat duong, nén MPTN mang lai sy an toan cho
nguoi dan tham gia giao thong.

3.2. Giam hié¢u wng ddo nhiét do thi

Céc khu vyc d6 thi thuong xuyén trai qua hi¢u
ung dao nhiét, dédc trung bdi nhié¢t d6 cao hon do co
so ha ting dong duc va hoat dong ciia con ngudi gy
ra. Cac nghién ctru dugc lya chon dang dugc danh
gia dé cap dén vai tro quan trong cia MPTN trong
viéc giam thiéu van dé nay. Mat duong khong tham
nudc truyén thong co xu hudng hap thy va giit nhiét,
lam tang nhiét do. Trong khi d6, MDTN co chat
luong hap thu nhiét kém hon, dic biét 1a nhing vat
liéu 1am bang vat liéu xbp, ching cho phép nudc
mua thdm vao, 1am mat mit dit va giam kha niang
gilr nhiét ¢ cac khu vuc dong dan cu. Ngoai ra, sy
hién dién cua hé thuc vét trong mot sb hé théng
MBTN hd trg dang ké trong viéc lam mat khong khi
trong d6 thi. Hiéu tng lam mat dugc tao ra bdi cay
cbi va co, ca hai déu mang lai bong mat va lam giam
nhiét d6 khong khi thong qua sy thoat hoi nudec.
Diéu nay s& dan t6i ting cuong su hdp dan va thuan
loi hon cho cac hoat dong ngoai troi cho dan cu
trong do thi.

3.3. Gidm 6 nhiém

MDTN c¢6 rat nhiéu loi ich cho méi trudng vé
viéc giam chat 6 nhiém nhu:

- Loc dong chdy: Dong chay nudc mua dugc loc
ty nhién boi MDTN, chung loc céac chit 6 nhidm khi
nhitng chét nay thdm vao cac 16p mit duong nho tinh
thim theo chiéu doc mit duong. Ngoai ra, MDTN
con thu gitra lai mot s6 chat nhu ni to va phdt pho dé
ngan chin chay vao cac ho chira gay hai cho hé sinh
thai va 6 nhiém nudc nhu trong nghién ctru [12].
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Bing 1. M4t s6 co sé thiét ké mdt dwong tham

Thiét ké thiiy vin

Phuwong phap

Dién giai

NRCS 1986 [8]:
Phuong phap sb
duong cong
(curve number
method)

Xac dinh d6 sau dong chay cua luu luong mua thiét ké can duge luu trit boi mit
dudng tham nudc:

_(P—-02S )?
~ (P +085)
Vé6i Q 1a d6 sau dong chay (mm); P 1a lugng mwa (mm); S luong luu trix t6i da cho
dong chay tiép theo:
25400
S = N 254

V6i CN 1a s dudng cong cin cir vao loai dt va muc dich sir dung dt.

Tinh mat duong
thAm nudc bang
gach bé tong ty
chén (PICP) [9]

Xac dinh dién tich bé mat mat duong thdm nudc va yéu cau vé do sau;

Dién tich bé mit PICP duoc coi 1a thAm hét 100%;

Pé tranh bio hoa 16p moéng, thoi gian luu trit tdi da cho phép dugc xac dinh dau tién:
fTs

dax = 77— = 254

Tmax
V6i dyax 12 chibu day 16n nhit cua 16p nén méng; f1a téc d6 thdm cudi cing trong 16p
nén; Ts 13 thoi gian luu trit t6i da; ¥, 1a hé s6 d6 rdng cua 16p cip phdi d4 rdng (nhu
Hinh 6).
Déi véi MDTM khong ¢6 hé thong thoat nudc ngam, hai cong thirc duoc phét trién cho
khi lwong nude luu trir trong cac 16p cap phdi da rdng va 16p nén mong nhu sau:
_ _ B0cAc 3 . = LQcR+P—fT

P Vdp—P+fT 4 vy
V6i 4, 1a dién tich bé mit theo phuong ngang ciia mat duong thdm nude; AQ, 1a chiéu
sau ctia dong chay tir luu vyc chay dén mat duong; 4. 1a dién tich thém cua luu vuc, V,
1a d6 rdng cuia 16p cAp phdi da rdng va 16p mong; d, 1a chidu day cua 16p cap phdi d4
rong va 16p mong; R 1a ty 1& cua dién tich thém vao dién tich mat duong thdm nudc; P
1a d6 sau thiét ké nudc chay do mua; £'1a tbe do thim cudi cing vao 16p dat bén dudi;
R 13 thoi gian 14p day hiéu qua cua 16p cdp phdi da rdng va 16p mong (theo NRCS,
1986 gia dinh 1 2h d6i v6i con bio cap II d6i v6i thang bdo cip V).

Tinh todn két ciu do dwong thim

Nguén Dién gidi
Theo AASHTO, log[(P;, — P,) /(P; — 1.5
logW = ZzxS, + 9.36xlog (SN + 1) + 8P = Fo) /(P )l
1993 [10] 0.4 41094
FTSN + 151
+ 2.32xl0og(0.145 * My) — 8.07
Vi W la tai trong truc don thiét ké, Zx 1a do léch chuin gén lién v6i hé sb an toan R,
S, 14 d6 1éch chudn; SN 1a chi s6 két cdu a0 duong; P; va P,1a kha ning sir dung ban
dau va cubi ciing; Mz 13 mé dun dan hdi cia nén duong (kPa).
Tét nhién, mdi mot khu vuc hay luu luong xe - Vit liéu bé mat: Viéc lya chon vat lidu bé mat

tham gia giao thong khac nhau s& dan tdi cac s6 liéu ~ cho MPTN nhu mot bién phap giam 6 nhidém. Hién
trong Bang 2 c6 thé thay d6i, nhung ddy c6 thé 1a  nay, bang cach thay thé cac cdt ligu tu nhién bang vat
mdt co s& khoa hoc hoan toan tin cay cho viéc ung lidu tai ché, khong can thiét sir dung xi mang, mot s6
dung loai mit dudng nay ciing dem lai hiéu qua giam  hdn hop bé tong, gach,... duoc tao ra v6i muyc tiéu la
céc chi s6 6 nhiém twong ty tai nudc ta. trung hoa carbon s& lam giam tong lugng phat thai
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Bang 2. Cic chi so gidm é nhiém ciia mdt dwong tham
nwée so voi mdt dwong khong tham nwdc theo [11]

Chi s Lwong giam 6 nhiém
(%)
Chat rén lo ling 80-99
Phét pho 65-71
Ni to 75-85
Carbon hitu co 82
Chi 50-98
Kém 62-99
Chrome 87-88
Cadmium 0-34
DPdng 42
Kim loai ndng 90-99
Nhu ciu oxy sinh hoa 80-83
Nhu céu oxy hoa hoc 88
Hydrocacbon 95
Déu 97

cac bon trong qua trinh xay dung mat duong, gitp
giam thiéu tic dong cua bién dbi khi hau.
3.4. Ddnh gid vé mdt chi phi

Mot s6 loi ich dang ké cho viéc sir dung hé thong
MDTN nhu sau:

- Giam chi phi dai han: M6t s6 nghién ctru toan
dién cua Rehan cung cong sy [13] da thuc hién so
sanh chi phi vong doi ctia hai mat duong khong thim
nude thong thuong (nhya duong tron néng va bé
tong xi mang Portland) va hai mat duong thdm nude
(nhwa dudng x6p va bé tong tham nudc). Nghién ctru
dd phan tich cac lya chon thay thé trong cac giai
doan phan tich 20 nam, 30 ndm va 40 nim. Ngoai
chi phi xdy dung va bao tri ban dau, chi phi xu ly
nudc mua cling duge dua vao phan tich chi phi vong
doi cua tit ca cac giai phap thay thé & nhitng khu vuc
¢6 hé thong thoat nudc mua va thoat nude két hop.
Két qua cho thiy nhwa duong hdn hop néng c6 chi
phi xay dung ban dau thap nhat, trong khi mat duong
thim tiét kiém hon dang ké so v&i mat dudng khong
thAm nudc xét vé chi phi bao tri. Néu tinh ca chi phi
xtr 1y nudc mua thi mat duong thdm nudc s& tiét
kiém hon cho giai doan phan tich 20 nam va 30 nam.
Trong giai doan phan tich 40 nam, bé tong xi mang
Portland 1a tiét kiém nht, tiép theo 1a nhya duong
x6p, nhya dudng tron néng va cubi cing 1a bé tong
thim nudc.

- Giam thiéu ngap lut d6 thi: S& lam giam lang
phi cho nhiing chi phi khong dang c6 nhu cham gio
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cong lao dong, hong hoc phuong tién, tai nan,...;

- Loi ich vé méi truong: Véi hiéu ung giam dao
nhiét d6 thi va giam 6 nhiém mai truong nuée s& dan
t6i viée tiét kiém rat nhidu chi phi phat sinh thudng
xuyén.

3.5. Han ché ciia mat dwong thim nwéc

Do céc khu d6 thi trén ca nudc ta déu dang duogc
xay dung va hoan thién nén lugng bui va rac thai 1a
rat 16n. Diéu nay din t6i mot sé han ché kho khic
phuc trong thoi gian trude mat nhu:

- Theo thoi gian, MDTN c¢6 thé bi tic do tram
tich va dé tranh tic nghén thi chiing ta can phai dugc
béo tri thuong xuyén;

-MDTN c6 thé bj hu hdng khi chiu téi trong xe 16n;

- Chi phi béo tri phat sinh thuong xuyén c6 thé cao.
4. Két luan

MBDTN la mét loai hé théng mat dudng cho phép
nudc chay qua, ngin nudc mua tich tu trén bé mat.
Pidu nay khong chi ngin ngira hu hong két ciu
dudng do mua ma con goép phan tao ra hé thong
thoat nudc bén viing cho cic tmg dung khic nhau
nhu duong c6 mat do giao thong thap, lan di bo, bai
dd xe, cong vién,... Thiét k& két cAu MDTN cén tinh
dén ca kha nang chiu tai va yéu té thuy van dé dam
bao n6 c6 thé chiu dwoc tai trong xe va quan Iy nudc
mua mot cach hiéu qua. Tuy nhién trong bdi canh
hién nay, MDTN con c6 thém céc tng dung ddi méi
rat hiéu qua nhu giam dao nhiét do thi, san xuét nang
luong tai tao, cai thién chét luwong khong khi, cai tao
canh quan,...

MDTN ngay cang ndi tiéng 14 hé thong co kha
nang thich ng va than thién véi moi truong, nén
hoan toan c6 thé ddy manh tmg dung vio trong cac
d6 thi nude ta trong nhitng nam gan day dé cung cap
cac giai phap sang tao cho cac van d& vé quan ly
nude mua, phat trién d6 thi va bé vitng méi truong.

Gan day, hé théng MPTN dang dugc nghién ciru
dé xuét tich hop v6i may bom dia nhiét dé tao ra
nguén nang luong dy trlt dugc tim théy trén via he,
mit dudng va bién ching thanh ngudn ning luong
thiét thyc cho cac toa nha. Pay 1a mot hudng di moi
ma chiing ta can c6 thém cac nghién ciru chuyén sau
hon nita dé c6 thé mé rong tmg dung nay.

Trong pham vi bai bao nay, mét s6 vin dé nhu
chidu day hiéu qua, thoi gian can bao tri do tic bé
mat, tai trong va luu lugng xe t6i uu cho hé théng
MBDTN nay chua duge dé cap toi. Py ciing 1a nhiing
van dé rat quan trong can nghién ciru dé hoan thién
cac tinh todn va danh gia tinh hiéu qua khi ung dung
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MBDTN nay. Hon nira, cac nha quan 1y can chu dong

dua cac hudng dan vé quy trinh thiét ké, thi cong,

nghiém thu va bao tri hé thdng mat dwdng thim nudc
nay vao TCVN dé lam co so phap 1y cho viéce trién
khai sau rdng tai cac cong trinh trong do thi nudc ta.

Lo1i cam on
Nghién ctru nay dugc tai trg boi Truong Pai hoc

Hang hai Viét Nam trong d¢ tai ma s6: DT24-25.92.
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