
BAI BAO KHOA HOC 

UlVG DVNG PHlTOfNG PHAP DANH GIA y& DAP NHANH 
CHO H 6 CHU^A VITA VA NHO 

NguySn Thi Toan ^ Tran Kim Chau^ 

T6m tat: Ho chua Id logi hinh cong trinh dd vd dang dugc xdy dung nhiiu & trin thi gidi cdng nhu 
a Viit Nam. Bin cgnh nhiing lgi ich khdng thi phu nhan, nhimg riii ro ma cdc ho chiia dem lgi 
cung rdt cdn quan tam, dac biet la nhitng rui ro do v& dgp. Trong nghiin cuu ndy cdc tdc gid trinh 
bay cdng cu ddnh gid vd dgp nhanh cho cdc ho chua vita vd nho. Vai viec su- dgng cdc ngudn die 
li$u CO khd ndng thu thap mgt cdch nhanh chdng, tinh todn dcm gian, nghiin cihi dua ra mdt hudng 
tiep cdn mdi doi vdi viec ddnh gid tdc dgng do vd ddp doi vai nhitng ho chua co tinh hinh so liiu 
hgn che. Kit qud cua nghiin cuu dugc lugng hoa mgt cdch cu thi, day Id thdng tin cdn thiit cho 
nguoi ra qtfyit dfnh thuc Min mot ddnh gid chi tiit han. 
Tit Idida: vd dgip nhanh, ho chda viia va nhd, ddnh gid ttiiSt hai. 

1. D^T VAN DE 
Theo th6ng ke cua Bp Ndng nghifp va Phat 

trien ndng thon, hi$n nay nirdc ta cd khoang 
6.648 hd chda thiiy loi, trong do cd tren 6000 hd 
chiia cd dung tich tir 3 tri?u m^ trd xudng. 
Nhung ho nay hau het bi hu hdng, xudng cap, 
thieu kha nSng xa lu..., ben c ^ do viec duy tu 
bao dudng, v$n hanh cdn gap nhieu han che dan 
den rui ro va d^p tang cao. Do vay viec nghien 
cmi danh gia hau qua do vd dap cua cac hd chua 
vira va nhd la rat can tliiet. Tuy nhien van de 
nay sinh la ngudn vdn d6 thuc lii?n viec danh 
gia cho cdc ho chua nay la rat tdn kem. D$c biet 
trong cdng tac khao sat dia hinh phuc v\i cho 
cdng tdc diln todn ngap lut ha du hd chda. Ben 
canh dd, vî c dien toan bang cac md hinh thuy 
luc yeu cdu dpi ngu nhan lire cd trinh dp cao ma 
kh6ng phai dja phucmg nao cung cd kha nang 
dap ung dugc. Dieu dd dan den can mpt phuong 
phdp it tdn kem hon, cho ket qua nhanh hon 
ddng thdi cung dam bao dp chinh xdc mdt each 
chap nhan duac. Trong nghien cuu nay, cdc tdc 

gia se trinh bay phucmg phdp danh gid nhanh ho 
chiia danh cho cac hd chiia vira va nhd va se ap 
dung cho hd chiia Khe San tinh Nghe An. 

2. PHirofNG PHAP NGHIEN CtTU 
Phuong phdp ciia nghiSn cdu dugc dyra theo 

5 budc chinh dudi dsiy 

Phdng Khoa hqc va Cong ngh4, Truang Dgi HQC Thuy lgi. 
' Khoa Thuy van va Tai nguyen nuac, Truang Dai hoc 
Thuy lgi 

Hinh 1. Phucmg phdp nghien ciru 

Budc 1: Thu thap s6 lifu 
Trong qua trinh thu thap sd li?u cdc thdng tin 

can thu thap bao gdm: 
+ hd chua (MNDBT, Whd, ...); cdng trinh 

{loai dap, chieu cao ddp, ...); va thong tin wh 
dan cu, tai san phia ha du. 

+ ban dd dia hinh dp chi ti6t thdp nhit d6n 
1/25000. Trong trudng hgp khdng cd ban do, 
hoan todn cd th^ chi6t xudt du li?u dia hinh tir 
nhung DEM dia hinh dupe cung cdp mien phi. 

Budc 2: Xdc dinh luu luong do vd dap 
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, ,^. . i i„,An hv luu luone dtah la t^i mjt cat thupng luu. 
Tit s6 Ueu hS chda thu th§p dugc d budc tu u« lupng ^ 

tran, tiln hinh xic dinh qua hrhth dong chay d^ ^ ; „ l ^ g ^ ^ i l biy Mng qua cdng 
v5 dap bang cdng thiic kinh nghi?m Froehlich nghien cmi va cong V^r 1 ] 
(1995)- Q„ = 0.607 . K,"» • H i " . thdc don giin QPCO = Q»0 - « "P i" J . 

Vdi Vw: dung tich h6 chite khi vd, (m'); . Xi, gii trj QpO) vim xic dinh itxqc, sd dyng 
H.- chieu sau hd chda khi vd dip, (m) cong thdc Mannmg de xic dinh dO siu muc 
Budc 3: Du doan mvic nude h? du nude t?l mit cit umg vdi luu lupng tinh toin. T4 
- Dv doan mvc nude ha du duoc tfah toin j ^ siu muc nude xic dinh du<;c be r§ng myc 

theo phucmg phip thd din vudi cic budc sau nudcB'. 
- Xac dinh luu luong tai mit cit thupng luu . So sanh B' vdi B, nlu B' sai 16ch vdi B 

QFG - 1) cung nhu '/. thdi gian dudng qui khdng Idn (<10%) thi chip nhan, nlu khdng gia 
trinh lu Th(i-1) Vdi mat cit diu tiln sS la luu thilt l?i B'. 
luong cue dai tai dip. 

- Xic dinh cic mit cit phia ha du hd chfta 
phuc w muc dfah diln toan h? du sau dip. iJng 
vdi moi mjt eat tiln hinh do dac khoing each 
giiSa cic mSt cat x (m), bl rdng day liing sdng b 
(m), eao trinh diy lung sdng z (m), dd doc ben 
m (mH:lV), dp die diy S (%). 

- Dvta U6n bl mit thim phu cua ha du ho 
chila, xic dinh he sd nham n (s/ml/3). 

- Gia su gii tti bl rpng mat nude B. Trong 
phucmg phap nay huih dang mat cat lung sdng 
dupe don gian hda bang dang hlnh thang. Nhu 
vay dng vdi 1 gii hi bl rpng mjt nude B (m) cd 
thi Ua ngay dupe do sau h (m) va nguoc lai. 

-Tinh toan gia t4 La bang cdng thiic: 
La = k B - " s ' . 9 n-"Qp(i - l)".! T,=C - 1). 
Trong dd k la h? sd kinh nghi$m tit 1 din 10, 
khuyin nghi lay = 2.5. Th la 'A tdng thai gian 
cua dudng qua hinh Id (s) Th(i) = Th(i-l)' Qp(i-
l)/QKi) 

- Ap dyng mdi tuong quan don gian de tinh 
toan lim luong dinh lu tai mat cit ha luu QpO) 

Budc 4: Danh gii tic ddng dli vdi tteig dli 

tuong 
Dvra vao muc nude da xic dinh t?i cic mat 

cit dpc theo lung sdng, tiln hanh npi suy mirc 
nude ra cic dilm khac ttong khu vvrc nghien 
cim. Dd sau ngap Ivit cua khu virc nghien cira 
dupe xic dinh bing hieu si gitta mvtc nude va 
cao dp dia hmh (DEM) t̂ ii vi tei dd. xic djnh 
pham vi ngip Itit vi cic ddi tupng hi anh hudng. 
Tiln hanh dinh gii tie dpng vdi cac doi hipng 
chiu inh hudng d h? luu thdng qua vifc phan 
cip thiet h?u va chi sd ddi tuprng chiu rui ro PAR 
(People at Risk). Cdch phan cip mdc dp thiet 
hai duoc xdc dinh theo hudng dan cua CIRIA 
(2000). Theo hudng dan nay cac dli Wong nhu 
nha dan, cila hang, dudrng giao thdng va khu 
giii Ui dupe danh gia mpt each kha chi tiet 
thdng qua s6 ngudi bi anh hudng va loai dudng. 
Mdc dp tinh dilm va quy dli sang ehi so PAR 
duoc thi hi$n nhu bang 1. Cac dli tupng cdn 1̂  
chi duoc danh gia mdt each so bp va dupe the 
hien d bang 2. 
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thi$t h î 
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. Hvdng dan phan cap cac doi tirong c6 nguy cff thi|t hai ve ngirdi 
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0 
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Bang 2. Hvirng diin dinh gii dli tnfrng 
khdng cd nguy cor thi^t h ^ vl ngirfri 

li|u sau khi dugrc thu thip se dupe tiln hinh xii 
ly thanh DEM dia hmh nhu hlnh 2. 

Miic do 

-thipt-h î 

Khdng thi^ hai 
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Dangke 

Ldn 

Rit ldn 

Kfaii cO^txMch •• iBlt nong 
nghiep 11;. vvi nghipp 
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1 
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3 

4 

Budc 5: Ddnh gid tdc d^ng tdng hop do v5 
dap den ha du. 

Tac ddng tdng hop dupe tinh toan dua tren 
tdng hop tac dpng tiing nhdm doi tupng theo 
cdng thdc: Miic dd thi^t hai t6ng hop = Mdc dp 
thiSt hgi * h? s6 

HS sh t^ Id giiia cdc thdnh phdn duoc Idy theo 
hudng dan cua CIRIA (2000) va duoc the hi?n d 
bang 4. 

Ben c ^ dd, sd ngudi chet tiem ndng ciing 
dupe tinh toan dvra tren chi sd PAR. C\ic Quan 
ly Tai nguySn nude Hoa KJf (1999) dua ra cdng 
thiic xac djnh so ngudi chet tiem nang d\ra tren 
chi sd PAR nhu sau: S6 ngudi chet tiim ndng = 
PAR*0.5 

3. KI ;T QUA NGHIEN ClTU 
Ap dung phuong phdp nghien ciiu de tinh 

toan vd dap cho hd chiia nude Khe San xa 
Quynh Thdng, huy?n Quynh Luu, tinh Ngh? 
An. Cdng trinh hd chiia nude Khe San qua 
nhieu ndm sii dung den nay da bi xudng cap 
nghiem trong. Hang ndm cu vao mua mua bao, 
do cdng trinh khdng dam bao an toan da de dpa 
true ti^p din tinh mang cua 1.800 ngudi dan 
vung hg du, anh hudng den tai sdn cua hon 400 
hd dan cimg toan bd co sd ha tang, dien tich 
trong trot tren di|n tich 650 ha dat tu nhien 

Tien hanh thu thap dia hinh khu vuc nghien 
ciiu tu Google Earth. Vdi each lam nay phuong 
phap cd the tien hanh tai bat ky khu vuc nao. Dir 

Hmh 2. DEM dia hinh ha luu hd Khe Sdn 

D\ra tren cac thdng tin da thu thgp vS hh chiia 
Khe Sdn xdc djnh dudng qua trinh luu lupng do 
va dap hd chiia Khe Sdn trong trudng hop v5 hd 
chiia ling vdi m\rc nude dang bmh thudng (hinh 
3). Nhdm nang cao dp tin cay cua ket qua tinh 
toan, nghien ciiu tien hanh so sdnh vdi nhihig sd 
lieu vd dap da xay ra trong thuc te. Cac gid tri 
dupe vS tren ciing mdt he tpa dp vdi tr\ic tung la 
luu lupng cue dai, true hoanh la tich sd gi&a 
dung tich hd chua phia trSn vet vd va dp sau 
muc nude phia tren vkx vd. Hinh 4 the hi?n kdt 
qua so sdnh nay. Tren hinh vg nhdn thdy kit qua 
tinh toan ndm tgi trung tam cua cae kit qud thuc 
do, dieu nay the hi?n miic dp tin cay cua kit qud 
tinh toan la hop ly. 

1600 

1400 

;;ri300 

£1000 

?600 
2 
1 600 

J 41K1 

200 

Dir6ng qui trinh Iiru lir^ng t^i vet vfi- ho Khe San 

0 1 0 2 0 
Thdi 

3 0 
gian(fi) 

4 0 5 0 6 

Hinh 3. Buang qua trinh luu lugng 
lgi vit vd hd Khe Sdn 
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1E.0] IE«I 

Hinh 4. Kiem tra do tin cgy cua 
kit qud tinh todn 

Bang 3. Ket qui do dac tai cic mit cit phia ba lira hi Khe Sin 

Tiln hinh do dac 6 m$t cit phia h^ luu hd 

chua, tiln hinh do d̂ c cic gii tri (Si du^c ndu d 

budc 3 cda phuong phip. Ting hpp kit qui cic 

m$t cit h^ liru h i chiia Khe Sin dupe thi hi$n d 

bing 3. Tir cic gii trj cd dupe, dien toin dupe 

muc nirdc va luu luprng cue dai t̂ i moi mit cit 

Hhih 5 vi 6 thi hien dudrng qui trinh muc nude 

dpc lung sdng a ha Ittu hi chda Khe Sin va 

pham vi ngip lut tutmg ling do v5 dip. 

Dip 

MCI 

MC2 

MC3 

MC4 

MC5 

MC6 

z(m) 

40 

37.5 

35 

32.5 

30 

27.5 

25 

x(m) 

0 

47 

30 

600 

492 

888 

390 

S(%) 

-
5.32 

8.33 

0.42 

0.51 

0.28 

0.64 

n (s/ml/3) 

0.06 

0.06 

0.06 

0.06 

0.06 

0,06 

b(m) 

-
200 

160 

200 

1500 

629 

475 

m(mH:lV) 

-
13.6 

18 

12 

80 

35.2 

32.8 

Oir&ng 9 i i triFih m v« mrvc. Iini hrrng df c ling 

1 
0 0 s 1 

~~ 
—»«..« 

• " • = : ^ 
5 2 2.5 

Khoing cl<h tfnh lir dj,i{)m) 

Hinh 5. Duong qud trinh muc nu&c, 
liru lugng dgc song 

Dua tren pham vi ngap tiln hanh xac dinh 
cac toi luong chiu rui ro theo 7 nhdm da duoc 
mo ta. Trong nghien cuu nay, tac gia su dung 
anh Google Earth dl lam co sd danh gia mirc 
dp thiet hai cua timg loai hinh dli tuong. Vdi 
each lam nay cd thi thing ke chinh s6 nha, 
dien tich dat nong nghiep, chilu dai cac tuyIn 
dudng trong vimg ngap tuong dli chinh xac. 

Hmh 6. Khu vgc ngdp lijit hg du hd chua 

Nguoc Iji, nhucjc dilm ciia each lam la kho 
phan ddi tuong nha dan va dli tugng ciia hang. 
Ket qua danh gia thiet hai cua timg dli tuong 
cflng nhu mirc do thi?t hai tong hop duoc xac 
dinh. Ben canh tinh toan muc do thiet hai, s6 
luong ngudi chit tiim nang cung dugc tinh 
toan dua tren chi s6 PAR va dugc thi hien nho 
bang 4 dudi day. 

44 
KHOA HOC K? THUAT THliV L()1 VA Mdl TRl^NO. sO 56 (3/20171 



Bing 4. Tong hyp mirc d$ thift hai 

Ddi tugmg 

Nha dan 

Ctjra hang 

Dudng giao thdng 

Khu giai tri 

Djchvu 

Khu cdng nghidp 

Dat nong nghiep 

MtircdO 
thi^th^ 

4 

0 

1 

0 

0 

0 

2 

H? 
s6 

0.15 

0.15 

0.1 

0.05 

0.25 

0.25 

0.05 

Mdc do thi^t hju 
tdng hgp 

0.8 

PAR 

664 

0 

25 

0 

0 

0 

0 

S6 ngudi chit 
tiim ning 

345 

Nhan thay miic dd thidt hai d miic 0.8 xip xi 
d miic thift h^ nhd nhung tuy nhi^n s6 ngudi 
chit tiem nang 1^ rat ldn. Di6u ndy hpp ly vl hd 
chiia Khe Sdn Id h^ chiia cd dung tich nhd, khu 
vuc ha luu hd hiu hit la dat ndng nghiep. Tuy 
nhiSn ha du lai tdp trung tuong doi ddng dan cu 
dan din riii ro ve ngudi la rat ldn, d$c biet 
nghien ciiu tinh todn trong trudng hpp vd dap 
khdng cd canh bao. 

5. KIET LU^N: 
Nghien, ciiu dd gidi thi^u phucmg phap 

ddnh gid nhanh dnh hudng vd d^p va dp dyng 

danh gia vo dap cho ha du ho chiia Khe San 
tinh Ngh$ An. Kit qud cua nghidn ciiu so bp 
chi ra nhiing thi^t hai ve ngudi va tdi sdn n6u 
trong trudng hpp vd ddp. Ket qud ciia phucmg 
phap sS la co sd dd tidn hanh cac ddnh gid chi 
tiet hon. 

Ben ĉ mh vi$c gidi thi$u phuong phdp cac tdc 
gia cdn gidi thi$u cdch thu thap cac thdng tin tii 
ngudn tu lieu mien phi tii Google Earth. Vi?c 
ndy se md ra cdch tiep can mdi de cd the dp 
dung cho cac hd chiia khac vdi dieu ki?n sd li6u 
han che. 
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Abstract: 
APPLICATION METHOD FOR DAM BREAK RAPID ASSESSMENT 

OF SMALL AND MEDIUM RESERVOIRS 

A Reservoir - a type of construction work - has been built In many countries including Vietnam. 
Apart from undeniable benefits, the reservoir poses some risks which should be noticeS especially 
the risk caused by Sam break In this study, the authors present rapid assessment tool of dam break 
used for small and medium - sized reservoirs. By using of data sources which can quickly collect 
and simply calculate, the study shows a new approach to evaluate impact resulted from dam break 
for reserviors containing limiteS data. Study's result is quantified particularly and this is necessary 
information for decision maker topeform a more detailed assessment. 
Keywords: dam break, medium and small reservoirs, damage assessment 
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