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Cac thach thuc va giai phap cha 
nganh Xay dvng a DBSCL trong boi. ·canh 
bien doi khl hau • 

>LE ANH TUAN* 

TOM TAT 
Vung Bang bang sang Cuu Long ({IBSCL) la vung chau tho nam tan 
c:Ong cua hru Yl,TC sang Mekong. tiep giBp hai mat vrri Bien Bong. 
Vung oat nay co cao do thap, ket cau dia chat yeu. c:hi thuen IO'i cha 
viec canh tac nong nghiep va nuoi tr6ng thuy san. khong thuen li;ri 
c:ho viec xay d1,Tng cBc cong trlnh Ion. Hien tur,rng bien c1ai khi heu 
(BBKH) - mrac bien dang, SI! thay c16i dac c1iem dong chay song 
Mekong khi Mn Viet Nam va cac: ho;;it dOng kinh te san xuat khong 
ben vung dang gay them nhieu thac:h thuc trong linh Vl!C xay d1,Tng 
dan d~ng va cang nghiep. 
Bai viet nay liet ke cac thBch thuc va trir ngei trong xay dl!ng dl!a 
vao cac c1anh giB nhanh mang ti nh dinh trnh cua cBc chuyen gia va 
cac ky su nganh Xay dl!ng, baa gom nh!ing yeu to thai tiet h~m c:he 
den thiet bi hoet dong, chi phf gia c6 nen mong cao do ket c:au c1ia 
chat non y8u. nen oat bi Ion s~t do thieu h~t phu sa va cac tac nhan 
xam nhep man. giam Bp nu(rc ngam lam giam tuoi tho cong tr1nh. 
Nghien cuu cOng da de xuat cac giai phBp nham giam nh~ cac tac 
c10ng cha cac tac dong bat IO'i trong linh YlfC xay dl!ng. 
Ttr khaa: Bien dai khi heu: Bong bang song Ciiu Long; Ket cau nen 
mang; Tuai tho cong trinh; Vat lieu xay d1,Tng. 
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ABSTRACT 
The Mekong River Delta is located at the end part of the Mekong 
River basin. connecting to the East Sea and West Sea on two 
sides. This region has low elevation. weak geological structure, 
only favorable for agric:ultural cultivation and aquaculture. not 
well-suitable for the construction of large works and building. The 
phenomenon of climate change - sea level rise. the change in the 
characteristics of the Mekong river flow when coming to Vietnam 
and unsustainable economic and production activities are creating 
more challenges in the civil and industrial construction sectors. 
This paper lists construction challenges and obstacles based on 
quick qualitative assessments by construction professionals 
and engineers. including weather factors that limit operational 
equipment. the cost of reinforcing the foundation is high due to 
the weak geological structure. the ground subsidence due ta the 
lack of alluvium and saline intrusion agents. reducing groundwater 
pressure. reducing the life-time of the construction works. The 
study also proposed solutions to mitigate the adverse impacts in 
the construction sector. 
Keywords: Climate change; Mekong Delta; Foundational structure: 
Wark life-time; Building materials. 
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H~ QUA I +.-:: cAc KH6 KHAN Hl~N HO'u • I cAc THACH TH&c TANG Cl!dNG 

TACDQNG 

cACYEUTO 
KHf TlJQ'NG 

& THUY VAN: 
• Lu h:1t - h~n han 

• Trieu clfO'ng • 
BIEN Doi KHr H~u 

'VA Nl16'C Btf N DANG 
+THAY DOI DIA HlNH 

+Thay doi cac 
thong so khl h~u 
trung blnh 
+ Lun s1,1 t, s~t 16' 
+ .... 

• Xam nMm m~n 

, lo' ,.;, , 

CAC D~C DIEM ca BAN: 
• Nen dja chat yeu 
• Thieu v~t li~u xay d1,tng 
• Nhi~m m~n - nhi~m phen 
• Giao thong trb> ng~i 

TACNHAN 
BEN NGOAI 
VANQIT~I 

DO HO~T DQNG 
CON NGlJO'I 

+ DI! an thuy 
di~n 

+ Giam tram tich 
+ Khai thac mr <Yc 
ngam tang cao 
+ Khai thac cat 
qua mll'c 
+ Thay doi sU­
d1,1ng dat 
+ 6 nhi~m moi 
tntiYng 
+ ... 

Hinh J: Cac tac nhlin kid hqu va phi khi luj.u tac d()ng clan xe11 le1111gcl11h xiiy dirng a DBSCl. 

1. T6 NG QUAN 
Vung BBSCL hlnh thanh each day 6.ooo - s.ooo nam, chu 

yeu la do slf tich luy cac v~t chat tram tich tlithoi ky Pleistocen 
mu(>n den thoi ky Holocen som t c;io nen slf hlnh thanh dat 
chau tho va cac vung cua song tiep giap voi Bien £)6ng vai Sl/ 
chi phoi mc:inh cua thuy t rieu va song bien (Ta Thi Kim Oanh 
et al., 2005). Vai d?c diem vung dong bang hc:i luu m(>t con 
song Mekong, c6 h~ thong song r~ich chang ch!t, vung dat 
nay hoan toan phu h<;tp cho vi~c canh tac nong nghi~p da 
d~ng, phat trien nuoi trong thuy san va bao ton cac h~ sinh 
thai c%t ng~p nl16'c r(>ng 16'n voi tinh da dc:ing sinh h9c cao. 
Vung dat mau mo ve tho nhu'ong c6 the m9nh ve san xuat 
nong nghi~p thl thu'ong kh6ng thu~n l<;ti cho vi~c thlfc hi~n 
va duy trl cac c6ng trlnh xay dlfng lau dai. Phan Ion dat a 
vung DBSCL la dat set, nam tren m~t d!a hinh, chieu day kha 
Ion khoang 60 - 70 m, c6 ket cau khong on d!nh, mua mua 
deb! chay nhao nhung khi b! kho hc;in thl co ng6t mc;inh, xuat 
hi~n nhieu khe nU't. Trang nen dat cua vung c6 nhiem muoi 
m~n, nhiem phen tieng tang, tren m~t la lap oat hU'u CC1, do 
v~y, kha nang ch!u llfc cong trlnh xay d1..1ng va giao thong 
kem, chi phf xu ly nen m6ng cao (Nguyen Thi Nl:J, 2014). 

Hi~n nay, vung f>BSCL .c6 174 do thl gom: 1 do th! trvc 
thu(>c Trung l1C1ng, 2 d6 th j lo9i I thu(>c tinh, 12 do thl loc;ii 
II, 9 do th! lo9i Ill, 23 do thl lo9i IV va 127 do th! lo9i V. TY I ~ 
do th! h6a toan vung d9t 31,16%, tang 4,6% so vai nam 2015 
{B(> Xay dlfng, 2021). Cac yeu to kh6 khan doi vai nganh xay 
dl,lng (J DBSCL, ngoai van de nen m6ng con phai ke den Slf 
ngheo nan ve v~t li~u xay dljng tc;ii cho, ngoai m(>t so mo cat 
song c6 trv lu<;tng kh6ng Ion, nguon da xay dlfng va nha may 
san xuat xi mang chi c6 m<)t so diem o vung nui 2 tlnh An 

Giang va Ki en Giang, v i~c xay dlfng cac cong t rlnh phai nh~p 
kha nhieu lo9i v~t li~u tu cat da, sat thep, thiet bj n(>i that. H¢ 
thong song rc;ich chang chlt va co so hc;i tang giao thong kem 
phat trien cung lam gia tang chi phi xay dl/ng 0 vung. 

TU nhung nam dau cl.ta th~p ky 2000 den nay, vung DBSCL 
con duc;tc slf chu y cl.ta du lu~n trong va ngoai nu6'c do phai 
chju nhieu tac d(>ng cua hi~n tlf<;tng n6ng len toan cau dan 
den Sl/ nhieu tac d(>ng bat l<;ti cua tlnh tr9ng B8KH va m.16'c 
bien dang len san xuat va sinh ke cl.ta c(>ng dong dan CU' (Le 
Anh Tuan and Suppakorn Chinvanno, 2011 ). Ben cc;inh d6, tac 
d¢ng cua cac ho9t d(>ng phat trien cac chuoi a~ p thuy di¢o 6 
thli<;tng nguon, d~c bi~t 6Trung Quoc va Lao, da lam gia tang 
thach thuc n(>i tc:ii trong linh vlfc xay dlfng c6ng trlnh. Ngan 
hang The giai (2011) khi danh gia cac tac dc)ng cua B£)KH va 
nuoc bien dang len m(>t so vung a 8BSCL cung da luu y ve 
nhvng tac d(mg len d(> cao phu hc;tp cua cac cong trlnh w so 
h9 tang va nhieu truong h<;tp phai xay dljng de, ke bao v~ bo 
bien, dong thoi van de nguyen v~t li~u xay dlfng cCmg nhu 
cac quy d!nh quy tac phap ly cua nganh xay dlfng cCmg rat 
can SI/ xem xet. 

Tren the gi6'i c6 kha nhieu bao cao khoa hQC ve tac d(>ng 
cua Bf>KH len linh Vl/C xay dl,lng (IVA, 2014; Noha Ahmed et 
al., 2020) hay linh vl,J'c xay dlfng anh hu&ng the nao len Bf>KH 
qua vi~c lam gia tang phat thai khi nha kinh nhli san xuat 
xi mang xay dlfng (University of Cambridge and partners, 
2014). T9i Vi¢t Nam, d~c bi~t a vung DBSCL, nghien cuu cac 
tac dc)ng cl.ta B8KH len nganh xay dlfng kha it oi m~t dau tren 
cac phuC1ng ti~n truyen thong d9i chung, c6 kha nhieu thong 
tin ve cac yeu to bat lc;ti do hi¢n tlf<;tng thay doi thoi tiet Cl.iC 
doc;in va thien tai bat thuong len chat lu<;tng cong trlnh. 
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2. CACH TIEP C~N VA N E>f 
Thong thuong, tu6i thQ cac cong trlnh xay dl,fng, giao 

thong, thuy lqi va cac co so hc;i tang khac c6 the khoang thoi 
g ian ton tc;ii kha dai, c6 the W 20 - 70 nam ho~c xa hO'n nt!a, 
tuy quy mo cong t rlnh va each thU'c sU' dl,mg, cung nhu qua 
trinh bao duong, sU'a chua va ton tc;io. Do v~y, viec nghien 
cvu cac tac d(>ng cua cac yeu to thai tiet, B8KH, Slf Xam nh~p 
m~n, lun s1,1t va s~t 16' thuong kh6 khan do kh6 c6 the theo 
doi, quan trac, ghi chep du lieu va thong ke nhieu nam tren 
m{>t di~n r(>ng Va Slf da dc;ing CUa Cua cac cong trJnh. 

each tiep c~n van de trong bao cao nay chu yeu dlfa vao 
Slf ket hqp giua ky thu~t d(>ng nao va danh gia nhanh VOi 
Slf tham gia Cua cac chuyen gia de hlnh thanh m(>t cay van 
de. 56 luqng chuyen gia tham gia trao doi nay la 14 nguoi, 
bao g6m cac ky su c6 kinh nghi~m.thl,l'c te, it nhat las nam 
trong linh VlfC xay dl,fng Cong tr)nh dan dl,lng Va Cong nghi~p, 
cau dlfong va thuy lqi, trong nh6m nay c6 2 chuyen gia san 
xuat va cung vng v~t lieu xay dl,fng. Ky thu~t d¢ng nao (brain 
storming technique) duqc su d1,1ng trong cac cu(>c toc;i dam 
ho~c t rao doi nh6m bang cac cau h6i khC1i d~y cac y nghi va 
s~p xep cac m6i quan h~ lien quan. Phuang phap danh gia 
nhanh (Participatory Rapid Appraisal - PRA) vdi chuyen gia 
duqc hieu la each SU d1,mg trl tu~ va kinh nghiem cua ca nhan 
hay nh6m chuyen gia de xem xet, n h~n djnh ban chat van de 
thl,J'c tien phuc tc;ip. Cac trao doi h9c thu~t thl,fc te nay nham 
thu th~p cang nhieu y tlfong va van de cang tot, khong rang 
bu¢c yeu t6 thoi gian, khong qua dlfa vao cac con s6 thong 
ke, khOng chi trich hay phan xet mvc d(> dung sai. Qua phong 
van trlfc tiep voi Wng ca nhan ho~c cac nh6m nho, m(>t bvc 
tranh tong the dlfdi dc;ing SC1 do cay van de (problem tree) 
duqc phat hoc;i. Cay van de la m¢t SC1 do minh h9a nguyen 
nhan goc re cua van de chu yeu va cac anh huong ma van de 
d6 len m¢t ho<;it d{>ng nao 06. Phuang phap tiep c~n nay c6 
uu d iem la, trong m¢t thoi gian ng~n c6 the thu th~p duqc 
nhieu y tu6'ng va suy nghi khac nhau cua cac chuyen gia c6 
tay nghe, tuy nhien do khong c6 nhClng con s6 thong ke day 
du de minh chling nen ket qua mang tinh khai quat,va chu 
quan. Bon cau hoi chinh dung cho trao doi la: 

1. Cac kh6 khan co ban cua nganh xay dl,l'ng o DBSCL? 
2. Cac yeu t6 thoi tiet thong thuong nao anh huong len 

chat luqng cong tr1nh o 8BSCL? 
3. Nhung tac dc)ng trlfc tiep va gian tiep tac d{>ng cua bien 

doi khf h~U aen linh Vl/C xay dl,J'ng CC1 SO h<;l tang h i~n nay va 
tuang lai a 8BSCL? 

4. Cac giam phap giam thieu can thiet la gl? 

3. THACH THD'C CUA KHf HAU VA THUY VAN LEN 
CONG TRINH XAY Dl/NG 

Nganh xay dl,(ng CC1 ban rat da d~ng cac loc;ii hlnh cong 
trinh va vung d!a chat. Cong vi~c khao sat, thiet ke, thi cong, 
v~n hanh va bao duong cong trinh se c6 nhClng yeu t6 khf 
h~u tac d¢ng va nhung nhan to phi khl h~u nhu cac tac nhan 
do ho~t d¢ng cua con nguoi nhu: Khai thac dong chay song 
ngoi lam thay doi d~c diem thuy van, bun cat; khai thac cat va 
nuoc ngam qua mvc; thay doi sU' dl,lng dat nhlf mo r¢ng do 
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thi h6a va cong nghiep hoa khong hqp ly, thu h~p cac vung 
dat ng~p nu6'c va gay o nhiem m6i truong. C6 the tong quat 
h6a cac yeu to khf h~u va ph i khl h~u, dan xen va tang cuong 
nhung tac nhan ben ngoai va ben t rong. Cac tac nhan nay 
dan den he qua lam suy giam chat luqng cong trlnh, tang chi 
phi XU ly va bao trl, giam tuoi thQ cong trrnh cung nhlf hi~u 
qua sU' d1,mg. Hinh 1 la minh h9a tong quat h6a W ket qua cay 
van de cho nh~n djnh nay. 

Nhang tac d¢ng w cac thong so thoi tiet rieng re c6 the 
anh hlfong khac nhau tuy theo lo9i c6ng trlnh, quy mo xay 
dl,J'ng va dieu kien v~n hanh. Ngoai ra, cac rui ro thoi tiet c6 
the anh hlfang den SVC khoe ~ong nhan va tang nguy CO tai 
n9n lao d¢ng hay chay n6. Ket qua trao d6i theo ky thu~t 
d¢ng nao va danh gia nhanh cho nhung ket qua tac d¢ng 
cua cac thong so thoi tiet va khf h~u len cac lo~i hlnh cong 
tr1nh nhu Bang 1. · 

4. THAO LUAN cAc K~T QUA PHAT HIEN VA E>E XUAT 
GIAI PHAP UNG PH6 TAC E>QNG BAT L<;11 TRONG NGAN H 
xAv Dl/NG 

8e ung ph6 cac tac d¢ng bat l9i do Bf>KH va nude bien 
dang len linh VlfC xay dl,J'ng, can CO nhung giai phap mang 
tfnh tong the va ho trq cho nhau tU' chfnh sach, quy hoc;ich, 
thay doi ket cau cong trlnh, 11,{a ch9n v~t lieu, bien phap thi 
cong va hu6'ng den cac b i~n phap giam phat thai, giam cac 
ho<;it d(>ng tieu nhieu nang luqng, thlfc hi~n cong trlnh xanh, 
than thi~n v6'i moi truong. 

• Ve chinh sach va quy ho~h vung: Hi~n nay, cac tinh 
vung DBSCL dang c6 Slf chuyen doi san xuat theo hudng 
thu~n thien a 8BSCL theo tinh than Nghj quyet 120 cua Thu 
tuong Chinh phu (2017) va cong viec Quy hoc;ich tich hqp 
phat trien kihh te - xa h(>i vung 8BSCL trong giai doc;in 2020 
- 2030, tam nhln den nam 2050 theo Lu~t Quy ho<;ich 2017 
(Quoc h¢i, 2017). Quy hoc;ich vung chU tr9ng nhung gial phap 
vng ph6 tot hO'n cho vung d6ng bang, trong d6 nhan mc;inh 
den viec h1nh thanh 8 trung tam dau m6i c6 vai tro lam Mi 
dieu ph6i cac hoc;it d¢ng san xuat, logistic, xay dl,J'ng, ket noi 
giao thong ... Quy ho~ch VUng se la CO' SO cho CaC quy ho~Ch 
cap tinh, trong c6 c6 nhieu ho~t d(>ng dlf an lien quan den 
xay dl,J'ng Cd SO h<;l tang, giaO thong, cap thoat nlfOC, V~ Sinh 
moi truong tren ca so danh gia nhCtng tac d¢ng cua khf h~u 
len dja phuang mlnh (Hlnh 2). Trong xay dl,l'ng theo boi canh 
mdi se c6 nhung t ieu chuan, quy phc;im xay dl,l'ng hien hanh 
ap d1,1ng cho ca nude thl c6 the khong phu hqp v6'i t1nh h1nh 
dja phuang, can c6 cac de xuat d ieu chinh cho phu hqp. 

• Ve cao d9 nen: Nguyen nhan thieu hl,lt phu sa boi d~p 
do phan Ion bun cat b! giu l~i tren cac h~ thong ho chua thuy 
di~n thuqng ngu6n va tlnh trc;ing gia tang khai thac nude 
ngam da dan den h~ qua xau lien quan vi~c gia tang lun Sl,lt 
vung dong bang (GIZ, 2019). Mo hlnh phan tlch cao d¢ DEM 
cua Minderhoud et al., (2019) cho ket qua cao d¢ m~t dat 
kha thap, qua thap so voi d(> cao dat da do truoc d6 (J ca 
Mau. Chieu cao dat trung binh nam 2010 la khoang 1,2 m, 
trong khi bao cao cho biet, gia tr! cao d(> chi khoang 45 cm. 
SI/ khac bi~t la 75 cm va n6 da du<;J'c them vao DEM de dc;it 
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Ghi chu: "Xu the tang ~Xu the giam "~Tang -giam batthllO'ng 
o Tac d9ng khong c6 hoac khong dang ke 
[!I Tac d9ng dang ke c6 the anh htiiing den chat llfqng cong trlnh 

duqc d9 cao phu hqp v6'i d9 cao a vung dong bang. Nh6m 
nghien cllu cua Minderhoud ding da kiem tra cheo a m<)t 
so nai khac nhlf Long Xuyen cho thay, DEM dieu chlnh van 
thap hon so l i~u aja phlfong (~ 2,s m den 3,5 m). Dieu nay 
gay tlnh tr~ng lt'.m, nghieng, nut va bien d9ng cong trlnh 6 
nhieu nai. Hi~n nay (2019), toe d9 St.Jt lun a DBSCL la 5,7 cm/ 
nam, cao he1n ml,(c nlf6'c bien dang tuy$t aoi (35 mm/nam). 
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Hinh 2: Cac a~ xuAt phat trdn a6 thi va n6ng th6n theo Quy 
hoq.ch Vimg DBSCL (Royal Haskoning DHV-GIZ. 2021). 

2018 2050 

Hinh 3: lvf6 hi'nh D9 cao s6 (DEM) cua DBSCL. S¥t fun t!At 
hi?n trq.ng va nr)i suy cho giai aoq.n 32 nam mbi rnu·c s~a hln 
giam 1%/nam (GIZ. 2019). 
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Hinh 3: Suy giam tai hwng cac cJuit rJng lo· hro·ng tren h? 
ihJng song Mekong theo kich ban phat tridn din nam 2020 va 
2040 so v6·i di! li?u nJn (MRC, 2016). 

Nhieu chuyen gia toy lo ng9i la cac so li$u cao dQ nen 6 nhieu 
diem 6 vung DBSCL aa kh6ng con chuan xac khien cac tfnh 
toan thiet ke va thi cong c6 the bl sai 1$ch. Dieu nay can c6 
cac kiem tra tren di~n r<)ng va c~p nh~t kjp thoi cac ban do so. 

• Tlnh t r~ng thieu cat xay dlfng, cat san lap: Nhieu so li·~u 
Va chung CU khoa h9C cho thay, lu'<;tng cac chat tram tfch, phU 
sa mjn, chat di day nhu cat soi tU' thlfQ'ng ngu6n song Mekong 
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da suy giam xap xi hem 50%. Theo m¢t bao cao nghien cuu 
cac k!ch ban phat trien chuoi cac d~p thuy di~n o Trung Qu6c 
va Lao cua Uy ban Song Mekong (MRC, 2016) da l.IOC tfnh cac 
chat tram tich se suy giam khoang 67% va 97% vao nam 2020 
va 2040 tVClng ung voi cac kich ban phat trien (Hlnh 3). M¢t 
bao cao khoa hQc khac cua Ty Sok et al., (2020) cho biet, neu tat 
ca cac d~p dy kien o song Mekong duqc phat trien, chu yeu o 
dong chfnh, thl lvqng phu sa va bun cat se b! giu l9i den 96% o 
cac chuoi ho chva. f>e c1'6i ph6 voi tlnh tr~ng thieu h1,1t ngu6n 
cat xay dyng, cat san lap, giai phap de xuat la can thay doi ket 
du v~t li¢u xay dyng trong cong trlnh nhlf phai SU d1,1ng cat 
nhan t9o (da xay nh6) trong tr¢n be tong, nh~p cat soi tiJ cac 
d!a phVClng khac ho~c tlt Cambodia neu c6 the, thay doi cac 
ket du be tong cot thep bang ket cau khung chiu lye bang 
thep xay dlfng va cac v~t li¢u lam tvong, san khac bang v~t li~u 
nh~ nhu nhom, kfnh, plastic. .. phu hqp. Cac cong trinh cao 
ck, nha xvong c6 the thay doi kieu kien true danh tang dvoi 
de lam ham, de tr6ng su dL,mg lam nha xe, hay cac cong nang 
khac de giam bot khoi luqng san lap. 

• Giam khai thac nuO'c ngam: Nvoc ngam ngoai chuc 
nang la nguon nlfoc di,{ tr[( cho cac dlf an cap nuoc ng9t cho 
cac vung ven bien, mroc ngam c6 vai tro quan tr9ng trong 
t~o ra ap lye day nguqc tU duoi dat len day cong trinh, ch6ng 
s~t !Cm. Do cac th~p nien qua, tlnh tr~ng thieu nuac ng9t vao 
mua kh6 cho sinh ho9t va san xuat nen vi~c khai thac nU'oc 
ngam dien ra kha pho bien khien myc thuy cap giam nhanh 
(Hinh 4). H~ qua la hi~n tvqng lun s1,1t va Sl,lp logia tang gay 
nhieu thi~t h~i cho cac cong trinh xay dvng. f>e nhanh ch6ng 
ngan Ch~n Sl/ tien trien bat IQ'i nay, de XUat duqc al.la ra cho 
cac tinh la can ngan ch~n vi¢c khoan va khai thac nlfoc ngam, 
tU'ng blfoc tien den lap dan cac gieng hi~n huu, phat trien cac 
ho chua nvoc va khong gian hap th1,1 lu C:J cac d!a phlfe1ng va 
tien den thlfc hi~n cac dy an b6 c~p nuoc ngam. Nguen nvoc 
bo c~p cho cac tang nvoc ngam la nguon nu6c mua va nuoc 
lu. Ngoai ra, can can nhac vi¢c giam su d1,1ng nlfoc ng9t cho 
san xuat nong nghi~p va nu6i tr6ng thuy san. 

• Cac van de khac: Con kha nhieu nhung van de lien 
quan den tac d¢ng cua Bf>KH len sue kh6e cong nhan, an 
toan lao d(>ng, an toan chay no, h~n che di l9i, thi c6ng do 
lu ll,1t, trieu cuong ma trong m(>t ho~t d9ng danh gia nhanh 
kh6ng the li~t ke ra het. 

M¢t thach thuc khac kha quan tr9ng nhung khong the 
phong doan dU'qc het do rat nhieu yeu t6 khong chac chan 
trong phan tfch (Hinh 5), bao g6m: (i) cac yeu to kh6ng chac 
chan ve cac mo hlnh phat thai khf nha kfnh de ph6ng doan 
cac thay doi thong s6 khi h~u; (ii) cac yeu t6 khong chac chan 
ve danh gia cac tac d¢ng kinh te - xa h¢i trong boi canh thay 
doi th! tn.tong va khoa hQC va (iii) cac yeu to khong chac chan 
ve thay doi chfnh sach va the che. Chfnh do nhieu yeu to 
khong chac chan nay ma chuyen gia kh6ng the danh gia het 
cac tac d¢ng va de xuat cac giai phap giam thieu va thich ung 
phu hqp cho tling giai do~n ngan h~n, trung h~n hay dai h~n. 

5. KET LU~N VA KHUYEN NGH! 
Nghien cuu nay chi o muc d¢ neu len cac van de chfnh va 
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cac de xuat mang tfnh chu quan ban dau cho m¢t vung dat 
kha r()ng Ion, nhung cling da giai Clap duqc nhvng nhung cau 
hoi nghien cuu chfnh. each tiep c~n qua phong van tryc tiep 
va thao lu~n nh6m chuyen gia da giup phac h<;>a buc tranh 
cua van de ket hqp v6i nhCJ'ng tai li~u tham khao th Cf cap. 

Trong tU'Clng lai voi c6 Sl/ dau tl.1 thoi gian va cong suat, 
chu de nay se dllqc phan tich sau hCln, cac d!a diem va d~c 
diem cong trlnh can tach ra nhu cong trlnh xay dl,ing, cong 
trlnh cau duong, Cong trlnh thuy lqi O cac vung sinh thai khac 
nhau de c6 nhCJ'ng danh gia Cl,l the hon. C6 the day se la cac 
de tai nghien cuu khoa hQC va ky thu~t cua nganh Xay dyng. 
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Hinh 4: T6c tlrj hCJ thtip /(Jn 11/uJt m{cC nuo·c ngJm (c111!11a111) a EJBSCL (Laura, et al., 2014). 
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