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Tom tat - Vao mua mua l0, sw méat an toan vé cong trinh hd dap
c6 thé gay ra hau qua hét stic nang né cho co s& ha tang, tai san
va tinh mang cta ngwoi dan song & ha du cong trinh. Bai bao nay
tap trung nghién ctvu md phdng v& dap hd chira theo cac kich ban
khac nhau, ap dung cho céng trinh hd chira nwée Dinh Binh. Véi
dung tich chira khodng 226 triéu mét khéi nwéc, Dinh Binh la cong
trinh hd chira I6n nhat tinh Binh Dinh, ¢ kha nang cung cép nwéc
twéi cho hon 30.000 hecta dat néng nghlep va cung cap nwdc sinh
hoat cho khodng 800.000 ngw¢i. Céng trinh dap dang Binh Binh
dwoc xay dwng trén thwong ngudn séng Kén nén thuwdng xuyén
chiu anh hwédng bai cac tran G I1&n, viéc xay ra sai sét trong khau
van hanh sé dan dén nguy co hw héng cong trinh. Két qua trong
nghién ctru nay la tai liéu quan trong dé& cung cép cac canh bao
can thiét d& nguoi dan va chinh quyen dia phuong chd déng phong
tranh, giam thidu thiét hai trong trwérng hop vér dap.

Tir khéa - v& dap; 10 lut; MIKE 11; hd Dinh Binh; van hanh hé chira

1. Téng quan vé vi dap hd chira

Trong khoang 100 ndm qua, lich sir thé giGi da ghi nhan
rat nhiéu vu v& dap chira nuée dé lai hau qua to lon. Co thé
ké dén mot sb vu dién hinh nhu: v& dép Bangiao va
Shimantan (Trung Quédc - 1975) lam 171.000 ngudi chét,
dap Machchu 2 (An Do - 1919) lam 5.000 nguoi chét, dap
Vajont (Italia - 1963) v&i 2.000 ngudi chét [5]. Do d6 nhiéu
nghién ctru da trién khai va cong bé lién quan dén v& dap
[4, 6,9, 10, 11].

Trong nghién ctru xdy dung kich ban v& déap thi viéc
xac dinh co ché v 12 hét strc quan trong. Tuy theo loai dép
va céc trudng hop cu thé, dap co thé bj vo do cac nguyén
nhan: 10 déc biét 16n, sat 1o bé mit dép, su ¢ vé cong trinh,
dong dat va x6i ngam trong than dap ... [1]. Bai bdo nay
tap trung nghién ctru xac dinh co ché v cho dap bé tong.
La loai dap c6 két cdu kha viing chic, v& dap bé tong chu
yéu hinh thanh béi sy mat 6n dinh cuc bd, mot phén hoac
toan bd cong trinh va nén do vuot qua kha nang chiu lyc,
chat lugng bé tong khong dam bao gy x6i ngim va xam
thue bé tong. Theo thong ké ctia Vin phong An toan dap
thuoc Bo Noi vu Hoa Ky, thé gi6i da ghi nhgn nhiéu vu vo
dép bé tong, chu yéu do cac nguyén nhan: mat 6n dinh tong
thé gdy truot cac phan doan dap (dién hinh nhu déap Austin
- 1986, dép Morris Shepard - 1986), dong dét (dién hinh
nhu dap Koyna - 1967, dap Pacoima - 1971) va x6i ngdm
trong than dap (dap Francis - 1926) [9].

Céc nghién ctru gin day [1, 4] da dua ra nhidu phuong
phap tinh to4n mé phong v& dap bao gdbm: phuong phap so
sanh, phuong phap kinh nghiém, phuong phap dua trén ban
chét vat 1y, phuong phap mé hinh thity vin va phuong phép

Abstract - In flood season, the unsafety of dams and reservoirs
may significantly affect human life, property of residents and the
infrastructure in river downstream basins. This paper focuses on
using hydraulic model MIKE 11 (produced by DHI) for dambreak
simulation with many different scenarios for a case study in Dinh
Binh reservoir. With capacity of about 226 million cubic metres of
water, Dinh Binh is the largest reservoir in Binh Dinh province,
providing water for irrigation for more than 30,000 ha and supply
water for 800,000 people. Located upstream of Kon river system,
this area is frequently affected by major floods, and the inaccuracy
in reservoir operation may lead to the failure of this construction.
Therefore, the results are important documents in order to give
timely warnings for local residents and authorities to minimize
losses in case of dambreak.
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md hinh thuy lyc. Tly vao cip do phan tich tinh toan v&
dap ma lya chon phuong 4n tinh toan phi hop. Tiéu chuin
ky thuat TCKT 03:2015 da dua ra 4 cap d¢ tinh toan tir so
bd, don gian, trung binh dén chi tiét [1]. Trong nghién ciru
nay, d01 v6i dap Pinh Binh, nhom tac gia ap dung cap do
chi tiét dé tinh toan, sir dung phuong phap NWS BREACH
dé tinh toan thong s6 vét v, tinh toan luu lwong 1ii 16n nhat
va tinh truyén 1d bang phan mém MIKE 11 [2].

2. Pic diém khu vuc nghién ctru
2.1. Pdc diém dia Iy
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Hinh 1. So d6 khu viee nghién ciiu
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Cong trinh dau mdi hd chtra nude Pinh Binh thudce luu
vuc song Kon, huyén Vinh Thanh, cach thanh phd Quy
Nhon khoang 80 km va 1a hd chtra nu6e 16n nhit tinh Binh
Dinh, voi dung tich khoang 226 tri¢u mét khbi nuée. Phia
sau ho Dinh Binh khoang gan 40 km 1a cong trinh dap dang
Van Phong thudc huyén T4y Son. Trong bai bao nay, nhém
tac gid gidi han pham vi khu vuc nghién ctru tir thuong luu
ho chira Dinh Binh dén dap dang Vin Phong.

So d6 khu vuc nghién ciru va mang ludi song duoc thé
hién trong Hinh 1.

2.2. Pdc diém khi twong, thiiy vin

Binh Dinh thudc vung nhiét d6i 4m gié mua. Nhiét 6
trung binh 27°C. Luong mua trung binh hang nim trong 5
niam gan day la 2.185 mm. Mua mua (tir thang 8 dén thang
12) tap trung 70 - 80% luong mua cd ndm. Mua mua trung
v6i mua bao nén thuong gay ra 1i lut.

Khu vue nghién ciru hién cé khoang 10 tram quan tric
céc yéu té khi tugng thity van, dugc phan b theo Hinh 2 [3].
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Hinh 2. Mang lwéi khi twong, thiy van
2.3. Pdc diém céng trinh ddp Dinh Binh
Cong trinh dép Dinh Binh c6 két cau bé tong trong luc,
cac thong so chinh duge cho ¢ Bang 1.
Bing 1. Cac théng sé dap Pinh Binh

Noi dung Pon vi | Trisd
Muc nude dang binh thuong m 91,93
Dung tich toan bd, Wts 105m?® 226,2
Cao trinh dinh dap, Zq4 m 95,70
Tran xa 1d ¢6 6 cira x (BxH) m 6%(4x11)

3. Ndi dung tinh to4n va két qué nghién ctru
3.1. Cdc trwong hop tinh todn

Cin ctr vao tiéu chuan ky thuat TCKT 03:2015 [1], bai
bao xay dung cac kich ban v& dap trén co s¢ xac dinh co
ché v& dép va di€u kién dong chay tai thoi diém v&. Co che
vO dap bé tong Pinh Binh duoc gia dinh la do mat on dinh

téng thé, bi truot 1 phén doan dap tran (bé rong 37 m) hoac
2 phan doan dép tran (bé rong 74 m) vé ha luu, dan dén vo
dap. Thoi gian phat trién vét v& dap bé tong theo quy dinh
latir 0,1 gio dén 0,5 gio. Piéu kién dong chay tai thoi gian
v duge gia dinh 1a cong trinh trong tran 1d voi tan suat 1t
kiém tra 0,1%, muc nudc hd tai thoi diém v& béng muc
nude li kiém tra. Trén co so d6, nghién ciu thiét lap
4 truong hop tinh toan nhu Béang 2.
Bdng 2. Cdc truong hop tinh todan

Trudng Théng s vé vét v

hop | Basy Cao trinh| Cao trinh | Thoi gian [Thoi gian phé

(TH) | (m) | déy (m) | dinh (m) | bit dduvs | trién (gi®)
15/12

TH1 | 37 | 52,37 95,3 12-00:00 0,1
15/12

TH2 | 37 | 52,37 95,3 12-00:00 05
15/12

TH3 | 74 | 52,37 95,3 12-00:00 0,1
15/12

TH4 | 74 | 52,37 95,3 12-00:00 0,5

3.2. Cic thong so thiiy vin

Thong sb vé thily van 1a gia tri can thiét dé thiét 1ap didu
kién bién cho bai toan thuy luc. Theo so dd tinh & Hinh 1,
can xéac dinh bién luu lugng tai thuong luu hd Dinh Binh,
cu thé 13 tai Vinh Kim (cach dap Dinh Binh 26,5 km) va tai
céc nhanh Sudi Xem va Tién Thuan. Diéu kién bién ha luu
1a dudng qué trinh muc nudc tai hd Van Phong. Chi tiét so
d6 mang ludi song xem tai Hinh 1.

Nghién ctru nay sir dung két qua tinh toan thiy vian
tlr bai bao “Nghién ctru md phong v& dap hd chira nude
Pinh Binh, Viét Nam” dugc ding trén Tuyén tap Cong
trinh Hoi nghi khoa hoc Co hoc thuy khi 1an thtr 20 [3].
Két qua dong chay 1il ng véi tan suat kiém tra 0,1%
dugc thé hién trong Hinh 3.
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Hinh 3. Luu luong tai cdc tram img véi P = 0,1% [3]

3.3. Tinh todn vé ddp va truyén li

M9 hinh thuy lyc MIKE 11 dugc sir dung m6 phong v&
dap va tinh todn truyén Iii vé ha du [2]. Mo hinh thiy lyc 1
chiéu dugc thict 1ap dwa trén tai liéu ve dia hinh (g0m mang
ludi song va cac mat cat ngang), tai liéu vé cong trinh dép
Dinh Binh, tai liéu vé hé so nham long dan (p =0,03 dén
0,05), dicu kién bién thugng luu va ha luu lay tir két qua
tinh toan thay van & Muc 3.2 [3].

Cac thong s0 v& dap dugc thiét 1ap trong md hinh dya
vao so liéu tai Bang 2 tuong ung voi cac truong hgp tinh
toan. Trude khi v& dap, gia dinh ho mat chirc nang dicu
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tiét, luu lugng xa qua cong trinh bang luu lugng vé ho.
Qua trinh tinh toan truyénllﬁ duoc thuc hién béng mo
hinh MIKE 11 tir Vinh Kim dén d4p Van Phong.
3.4. Két qud va phén tich
Trén co so 4 truong hop tinh toan, nghién cliru nay dua
ra cac so sanh va phan tich nhu sau:

3.4.1. Duong qua trinh luu luong va muc nuoc tai cira vo
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Hinh 4. Duong qud trinh lueu leong tai cira vé
trong cac truong hop

Dua vao két qua md phong qua trinh luu lugng & Hinh
4, ta thiy:

- Bbi v6i TH1 va TH2, khi ting thoi gian phat trién vét
v tir 0,1 gid 1én 0,5 gio thi lwu luong v 16n nhét giam
khong dang ké (tir 17.952 m%/s xubng 17.158 m?/s), TH3 va
TH4 cho két qua twong tu (giam tir 33.093 m¥s xudng
31.952 m3s). C6 thé thiy rang, khi ting thoi gian phat trién
vét v&, luu lugng v 16n nhat c6 giam nhung khong dang ké.

- Khi ting bé rong cira v& 1én gp d6i (tir 34 m & THI,
TH2 I&n 74 m 6 TH3, TH4) thi lwu lwong v& déap 16n nhét
cling ting gin gap doi (tir 17.952 m%/s & THI 1én 33.093
m%/s & TH3, tr 17.158 m%s & TH2 1én 31.952 m%/s & TH4).
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Hinh 5. Buong qua trinh myc nudce tai cira vo
trong cac truong hop

Két qua & Hinh 5 cho thay v6i cung mot kich thude vét
v0, khi tang thoi gian phat trién vét v& tr 0,1 gio 1én 0,5
gio thi duong muc nuéc ha xuoéng chdm hon (TH2 xudng
cham hon TH1, TH4 xuéng chdm hon TH3). Khi ting kich
thudce bé rong vet v 1én gap doi thi dudng mue nude tai
ctra vO hao nhanh r6 rét, THI va TH2 mat khoang 10 gio
méi ¢ thé dat muc nude 6n dinh, trong khi TH3 va TH4
chi mat khoang 5 gid.
3.4.2. Thoi gian truyén lii

Thoi gian truyén 1ii tir vi tri v& dén hd Van Phong &
TH1 dugc mo ta trong Hinh 6.
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Hinh 6. Qua trinh luu luong tai cira vé va
cita ra ho Van Phong trong TH1

Hinh 6 cho thay thoi gian truyén lii tir cira v& dén cira
ra hd Vin Phong trong TH1 mét khoang 4,6 gio. Theo két
qua tir mo hinh, thoi gian truyén i trong TH2 1a khoang
4,5 gio, TH3 1a 4 gio> va TH4 mét khoang 3,85 gid. Nhu
vdy, ¢6 thé thdy ring v6i cung mot Kich thudce vét v, thoi
gian pht trién vét vd khong anh huong nhiéu dén thoi gian
truyén 1i. Khi tang bé rong vét v 1én gip doi thi thoi gian
truyén 1l vé& ha luu tai hd Van Phong nhanh hon (TH3
nhanh hon 0,6 gio so véi TH1, TH4 nhanh hon 0,65 gid so
v6i TH2).
3.4.3. Myec nuée 16n nhat trong séng

Theo két qua tinh toan, cing mot kich thugc cira v thi
thoi gian phat trién vét v khong anh hudng nhiéu dén muc
nudc 16n nhét trong song. Khi kich thudce bé rong vét va
thay d6i gap d6i thi muc nude 16n nhét trong song méi thay
d6i dang ké.
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Hinh 7. Mirc nuieGe 16m nhdt trong séng
Hinh 7 cho thy khi tang kich thudc bé rong vét v tir
37 m (TH1) 1én 74 m (TH2) thi myc nudc 16n nhét ting 1én
trung binh khoang hon 1 m. Xét tai vi tri cach dap Pinh
Binh khoang 17,15 km cao trinh myc nudc 16n nhét & TH1
va TH2 lan lugt 14 39,18 m va 40,56 m, &6 chénh myc nudce
16n nhét giita 2 truong hop 1a 1,38 m.

4. Két luan

Tir viéc nghién ciru tong quan vé v& dap ho chira, két
qua tinh toan md phong v dép Dinh Binh theo 4 kich ban
va céc phan tich & trén, bai bao di dén mot so két luan:

- Xy dyng kich ban v dép 1a thyc sy can thiét doi voi
céac cong trinh ho chira nude, dic biét la cac cong trinh cd
quy md va tam anh huong 16n nhu ho chira nuée Dinh Binh.
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- M6 hinh MIKE 11 tich hgp md-dun tinh v& dap 1a phu
hop dé tinh toan v& dap ho chira va truyén lii dbi véi song
& ving d6i nti va trung du, pham vi nghién ciru trong bai
bo nay tir ho Pinh Binh dén dap dang Vian Phong 1a phu
hop. Tuy nhién, khi truyén Iii vé dong bang, md hinh nay
nén két hop véi cac mo hinh thuy luc 2 chidu nhu MIKE
21, MIKE FLOOD dé nang cao tinh chinh xéc.

- P6i voi sy cb v& dap bé tong thi thoi gian phat trién
vét v& nhanh (tir 0,1 d&n 0,5 gid), do dé gia tri luu lwong
16n nhét qua vét v& va thoi gian truyén lii khéng bi anh
hudng nhiéu boi thoi gian phat trién vét va. Tuy nhién, gia
tri ndy lai phu thudc rat 16n vao kich thudc bé rong vét va.

- Céc két qua vé thoi gian truyén 1ii, myuc nude lii 16n
nhét 14 nhitng s6 liéu hét stc can thiét dé xay dung ban d6
ngap lut cho ha du dé dua ra céc canh bao can thiét cho
chinh quyén va nguoi dan.
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