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Tém tit

Lii bun d4 1a mot dang 1d mang theo nhiéu vt ran, xay ra phd bién & khu vuc mién nii gay thiét hai 16n vé
ngudi va tai san. V&i muc tiéu gidm nhe thiét hai do 1 bun d4 gdy ra, nhiéu gidi phap cong trinh va phi cong
trinh da dugc nghién citu ap dung, trong d6 giai phap dip ngan bun da dudc chiing minh 1la mot trong nhiing
gidi phép hitu hiéu. Pap ngin bun da da dugc dp dung rong rai tai Nhat Ban, Dai Loan, Ao... va déng vai tro
quan trong trong quén 1y, phat trién luu vuc song. Tuy nhién, gi4i phdp nay tai Viét Nam hién nay con it dugc
nghlen ctiu va chua duge ap dung thd nghlem Bai bao gidi thiéu mot nghlen clu vé giai phap dap ngan bln
da bing khung thép dang h3. Bai bdo dudc ciu tric gdm hai phan chinh: phan dau gidi thiéu tong quan vé giai
phép dap ngin bun dd va cac bude co ban thiét ké dap ngin bun da bang khung thép dang hd. Phan hai trinh
bay két qua khao sat thuc dia tai khu vic mién niii phia Bac Viét Nam qua d6 dé xudt mot vi tri cu thé c6 kha
nang ap dung giai phap nay.

Tir khod: thién tai; 1ii bun d4; dap ngin bun d4; két cAu thép; mién nii phia Bic Viét Nam.

A STUDY ON THE ABILITY TO APPLY STEEL OPEN-TYPE DAMS AGAINST DEBRIS FLOW IN THE
NORTHERN MOUNTAINOUS AREAS OF VIETNAM

Abstract

Debris flows are the multiphase flow of hyper-concentrated mixtures of coarse sediment, driftwood and other
solid materials in water. Debris flow disasters occur frequently in mountainous areas causing loss of life and
damaging property. In order to prevent debris flows, many countermeasures have been used including nonstruc-
tural and structural measures in which sabo dam (debris flow breaker) is one of the most effective solutions.
This kind of measure has been widely used in Japan, Taiwan, Austria, etc. and plays an important role in the
management and development of the river basin. However, sabo dam has not been fully studied and applied
in Vietnam. This paper aims at presenting a study of steel open-type sabo dam. The article consists of two
main parts: the first part introduces an overview of the sabo dam solution and the basic steps to design this
kind of structure. The second part presents the results of field surveys in the northern mountainous areas of
Vietnam where frequently subjected to the debris flow, thus proposing a feasibility location which is suitable
for applying pilot sabo dam.

Keywords: natural disaster; debris flow; sabo dam; steel structure; northern mountainous areas of Vietnam.
https://doi.org/10.31814/stce.nuce2019-13(5V)-04 © 2019 Truong Pai hoc Xay dung (NUCE)

*Tac gia chinh. Pia chi e-mail: kiennt3 @nuce.edu.vn (Kién, N. T.)

28


https://doi.org/10.31814/stce.nuce2019-13(5V)-04
mailto:kiennt3@nuce.edu.vn

Kién, N. T., va cs. / Tap chi Khoa hoc Céng nghé Xay dung
1. Giéi thiéu

Lii bun d4 1 loai hinh thién tai xay ra khi mua 16n tip trung trong thdi gian ngin, hoic mua kéo
dai nhiéu ngay, trong nhitng khu vuc c6 dia hinh chia cit, do dbc Iuu vuc va do dbc song sudi 16n,
nhét 1a cac luu vuc c6 do déc tir 20° dén 30°, dd 6n dinh ctia 16p dit mit yéu do qua trinh phong hda,
dd che phii ctia tham thuc vat thip do bi tan ph4, 1am mat do giit dat cia ré ciy, giit nudc ciia 16p tham
ph thuc vat. Ngoai ra, viéc khai thac Iuu vuc, hoat dong chit pha riing, xay dung cic ho chifa, cat xé,
san gat suon ddi, ndi. .. cling lam mét do gitt dét, gilf nuSc ctia ré cdy, mét &n dinh sudn dbc, giam do
lién két ctia dit da, ting kha ning x6i mon. Li bun d4 thuong xay ra bat ngd, trong pham vi hep, thoi
gian ngin. Dong chay lii bun d4 chita nhiéu bun, cat, séi, d4 kich thudc 16n; van téc dong chéy c6 thé
dat t6i hang chuc m/s, vi thé stic tan pha ctia n6 1a hét stic khing khiép.

Ngoai viéc gy ra thay d6i hinh thdi long sudi, phd huy sudn dbc, 1d bun d4 con dudc danh gid
hét siic nguy hiém, gay thiét hai ning né dén tinh mang va tai san ctia ngudi dan trong khu vuc bi anh
huéng. Hon nita, do tinh chét x4y ra nhanh, dot ng6t nén 1d bun d4 thudng rit khé phong tranh [1, 2].
Do viy, hiéu dugc ban chit vin dong ctia dong 1i bun d4, nghién ciu dé xuit cic bién phap phong
ngita 1a rit quan trong trong viéc quan 1y hiéu qua rii ro 1t bin d4 & luu vuc song, subi cling nhu bio
vé khu vuc ha du nhiam giam t6i da thiét hai vé ngudi va tai san.

Tai Viét Nam trong nhitng nim gan ddy, do 4nh hudng ctia bién ddi khi hau, tinh hinh thién tai &
cdc tinh mién nii phia Bic ngay cang dién bién phiic tap, dic biét 1 hién tugng li quét, li bun da,
sat 16 dit xay ra & nhiéu noi, véi mic do ngly cang gia ting, gay thiét hai nghiém trong vé& ngudi, tai
san va moi trudng sinh thai. Theo sb liéu thong k&, tif nim 2000 dén 2015 da xay ra 250 dot 1d quét,
1d bun d4, sat 16 dt 4nh hudng téi cac viing dan cu, 1am chét va mét tich 646 ngudi, bi thuong 351
ngudi; hon 9.700 cin nha bi d§ trdi; nhiéu cong trinh cong cong, dan sinh kinh té bi pha hdy, hu hong
ning né, tong thiét hai udc tinh trén 3.300 ty dong. Niam 2017, 1d quét, 1d bun d4 dic biét nghiém
trong trén dién rong tai cdc tinh mién ndi: tai huyén Mudng La (tinh Son La), huyén Mu Cang Chai
(tinh Yén Bai) vao dau thang 8, tai cic huyén Tan Lac, Pa Bic, TP Hoa Binh (tinh Hoa Binh) vao
gitta thang 10. Lii quét, 1d bun d4 trong ndm 2017 da lam 71 ngudi chét va mat tich [3, 4]. Cubi thang
6/2018, tuy chua vao cao diém mua mua 1d, nhung mua 16n bat thudng tai Lai Chau, Ha Giang da giy
10 quét, 10 bun da, sat 16 dit hét siic nghiém trong lam 33 ngudi chét va mét tich; nhiéu tuyén dudng
tinh 16, qudc 16 bi sat 16 nghiém trong, tdng thiét hai udc tinh 1én dén 535 ty dong. Ngay sau d6, vao
thang 7/2018, do 4nh hudng clia 4p thip nhiét d6i, mua 16n da gay 1 quét, 1 bun d4 tai Thanh Ho4,
Yén Bai 1am 32 ngudi chét va mét tich, 17 ngudi bi thuong, 5.549 nha phai di doi khan cép.

Trudc nhitng thiét hai to 16n vé ngudi va tai san do 1d bun d4 trong thdi gian gan day, yéu cau
nghién ciu, ing dung cic gidi phap khoa hoc cong nghé d€ phong, chdng va gidm nhe céc thiét hai
do loai hinh thién tai nay giy ra tré nén vo cung cap thiét. Hién nay trén thé gi6i, nhiéu giai phap hd
trg canh bdo, gidm nhe ri ro 1 bun d4 da dudc nghién ctiu va phét trién. Nhiing gidi phap nay c6 thé
chia thanh hai nhom chinh: nhém giai phap phi c6ng trinh va nhém giai phap cong trinh. Nhom giai
phép phi cong trinh nham muc dich phuc vu chi yéu cho cong tic quan tric, canh béo, du bdo, quy
hoach sit dung dit [5—7]. Trong khi d6 nhém gidi phdp cong trinh tip trung vao viéc gidm thiéu rii ro
do 1ii bun d4 gay ra, dic biét tai cic khu vuc c6 y nghia kinh té - x4 hoi quan trong. Nhém giai phdp
cong trinh c6 thé bao gdm: phan dong 1d, diéu tiét dong chdy; md rong khau do thodt 1ii, khoi thong
dudng thoat 18, gia cudng cong trinh viing ctia sudi dé chiu dugc tic dong ctia dong 1 bun d4; chéng
trugt 16 dt d4 theo sudn dbc; ke chong sat 16 doc 1ong subi; ludi thép ngin lii bun d4; xdy dung dap
ngédn bun da [8-10]. Trong d6, viéc st dung ddp ngan bun da 1a mot trong nhitng giai phap hiéu qua.
Pay 1a mot dang dap nho, xdy dung qua subi hoic kénh dé gidm tdc d6 dong chiy dong thoi giit lai da
16n. Giai phdp nay da dudc dp dung rong rai tai nhiéu qudc gia trén thé giéi nhu Nhat Ban, Pai Loan,
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Ao... [8, 11, 12], va da déng vai trdo quan trong trong quén ly, phat trién luu vic séng. Riéng & Nhat
Ban, theo thong k& da c6 trén 2000 cong trinh dap ngin bun dd duge xiy dung. Tuy nhién, cho dén
nay, dap ngan bun da con it dudgc nghién ciu va chua dugc ap dung thi nghiém tai Viét Nam.

V6i muc tiéu nghién ciu, danh gia kha nang ap dung cia dap ngan bun da néi chung va dap dang
hé chu tao bang khung thép néi riéng nham gép phan giam nhe rii ro thién tai do lii bun dé gay ra tai
khu vuc mién ndi phia Bic Viét Nam, bai bdo dudc ciu tric gdm cic muc chinh nhu sau: Muc 2 gidi
thiéu téng quan vé giai phap dap ngin bun dé, nguyén ly 1am viéc, phan loai; Muc 3 néu cac budc co
ban dé thiét ké dap ngin bun dd bang khung thép dang hd; két qua khio sat thuc dia va dé xult vi tri
4p dung thit nghiém tai mot vi tri thudc khu vic mién nii phia Bic dudc trinh bay trong Muc 4; cudi
cung 12 két luan va mot sb kién nghi.

2. Giai phap dip ngan bun da
2.1. Nguyén ly lam viéc

Qua trinh van dong ctia dong 1i bun da dudc chia thanh 2 giai doan chinh tuong tng véi do dbc
ctia 1ong sudi nhu mo ta tai Hinh 1. Trong d6 giai doan sinh lii thudng bat ngudn & nhiing sudn doc
c6 do dbc 16n (tir 15° trd 1én, phd bién trén 20°). Dong chdy gia ting dong ning & giai doan tiép theo
truée khi léng lai & khu vuc thuén 16i noi ¢6 do ddc nhd hon 10°. Qua phan tich trén c6 thé thiy rﬁng,
néu khong c6 nhiing yéu ciu bao vé dic biét, d€ tao diéu kién thuin lgi cho dap lam viéc, cac dap
ngin bun d4 nén dugc bb tri trong khu vuc ling (d6 déc nhd hon 10°), noi dong niing dong 1 ¢ xu
huéng gidm dan.
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Hinh 1. Phan chia cac khu vyc tuong Gng van dong dong bun da

Dua vao qua trinh van dong néu trén, nguyén ly chung ctia dap ngan bun da la lam tiéu hao nang
lugng ctia dong 1di, tir d6 gidm tdc dong ctia dong 1di t6i khu vuc ha Iuu va khu vuc dan cu sinh séng.
Hai phuong phép thudng dugc st dung dé tiéu hao ning lugng ctia dong 1a bun da do 1a dung dap
ngin hd dé chin gift c4c tdng d4 kich thu6c 16n hodc st dung cac dap bac thang dé gidm toc do clia
dong chay (Hinh 2). Hoat dong ctia dap ngin hé dat hiéu qua tdt hon khi két hop véi hién tugng lang
tu nhién tai luu vuc. Tai nhitng khu vuc nay, tbc dd dong chdy giam manh cling véi kha ning chan giit
lai dat da ctia dap, ning luong ctia dong 1ii sé gidm di dang ké.
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Hinh 2. Minh hoa nguyén ly phuong phap giam nang lugng cia dong ld bun da
bing (a) dap ngin hd va (b) dap (kin) bac thang [11]

2.2. Phdn loai

Dap ngin bun d4 dudc phan thanh hai loai chinh d6 1a dap kin va dap hé [8, 11, 13]. Nhugc diém
ctia dap kin 12 sau mot thdi gian st dung, dat dd c6 thé gii lai trudc dap giam manh do hién tugng bodi
lang. Pap hd loai bé nhude diém nay nén thé tich dt d4 gii lai luon dam bao (Hinh 3). Theo Hiép
hoi Phong chéng thién tai Nhat Ban (Bosai) [12], kha ning giit lai dAt d4 ctia dap hé 16n hon dap kin
tr 2 dén 3 lan.

Khéi lwong bun da dap Khéi lwong bun da dap
c6 kha nang gitr lai c6 kha nang gitt lai

[

Dat béi ling

(a) bap kin (b) Bap hé

Hinh 3. Khé niing giii dit d4 ctia dap kin va dap hé [12, 14]

Bén canh d6, dap hé dudc danh gid giy it 4nh hudng dén hé sinh thai va hinh thdi dong subi hon
dap kin. Trong diéu kién binh thudng, dong subi van trong co ché lam viéc binh thuong, ddm bao cho
bdi lang, phil sa van c6 thé van chuyén xudng ha luu, khong lam thay ddi do doc ctia long subi, ddm
bao su lién tuc ctia dong sudi. Mt khac, khi xdy ra 1d bun d4, hé théng c6 thé giit lai d4 16n, gb troi
dat dong thoi gidm luu tbe dong 1ii (Hinh 4). Khong nhiing vy, viéc bio dudng hé thdng dap hé ciing
rét thuén 10i.

AN adke
RAX
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Hinh 4. Sy lam viéc cta dap hé [14]
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C6 hai m6 hinh dap hd dudc sit dung trén thé gidi d6 1a dap hé khung thép va dap hd biang bé tong
cbt thép (BTCT), méi loai thich hop st dung trong tling diéu kién cu thé. Néu nhu dap BTCT phi hop
& nhiing luu vuc c6 dd dbc nho thi dap thép linh hoat hon, phu hdp ngay ca & nhiing noi c6 d6 dbc
16n. Khong nhiing véy, giai phap bang BTCT bdc 16 nhiéu nhuge diém khi d6 ciing ciia bé tong thip
hon d4 nén dé bi v& bé mit khi hiing chiu 1ii bun d4, khé két ndi thanh khung khong gian, dic biét thi
cong dap BTCT phiic tap hon dap thép.

Dap hd khung thép dudgc thiét ké gdm phan méng, vai dap bang BTCT va phan hé bang khung
thép. Hé khung thép c6 thé phan thanh 3 dang chii yéu [12, 14] nhu gidi thiéu trong Hinh 5:

- Khung thép dang chit A cu tao tif cdc khung thép ding doc 1ap, kha niing chiu luc khong cao,
phit hop dé ngin 1 bun d4 téc dd cham, c6 nhiéu gb trdi & nhitng khu vuc long sudi c6 dd dc thap.

- Khung thép dang chit B bd sung cac thanh giing thép 6ng theo phuong ngang, ting do ciing
khong gian cho hé khung thép. Dang B ¢6 kha ning chiu luc 16n, dudc st dung d€ ngin chin 1d bun
d4 di chuyén toc do cao tai nhiing khu vuc long séng c6 do doc 16n.

- Khung thép dang chit T néi lién phan vai dap BTCT bing mot hé khung thép gitip ting kha ning
chiu luc. Khung dang B va T dudc st dung nhiéu trong thuc té.

(a) Dang chir A (b) Dang chit B (c) Dang chii C

Hinh 5. Mot s6 dang cAu tao khac nhau ctia phan khong gian mé

3. Tinh toan, thiét ké dap hé khung thép

Dé thiét ké, budc dau tién can xdc dinh tic dong clia 1d bun d4 vao cong trinh, trong d6 can xac
dinh dugc nhiing tinh hudng c6 thé x4y ra khi cong trinh chiu 1d bun d4. Thong qua cic khdo sat,
thong ké, [15] da phan chia thanh 04 kich ban c6 thé x4y ra nhu sau: (i) gd, dd va bun dat dugc giit lai;
(i) gb va bun dat dugc gii lai; (iii) d4 va bun dit dudc giit lai va (iv) chi gb dudc giif lai. D6i véi mbi
kich ban, can xdc dinh dudc khoi lugng gb, da, bdi lang dugc gitt lai tily thudc do dbc long song, toc
dd dong chay, kich thu6c ctia dap. . ., tif d6 xac dinh tai trong tic dong vao cong trinh. Dbi vé6i trudng
hop dap hé khung thép, cic tai trong can ké dén dugc gidi thiéu trén Hinh 6.

V& nguyén tic, phan khung thép sé dudgc tinh todn, thiét ké dam bio on dinh khi chiu tic dong
clia tai trong 1én cong trinh va do va cham véi céc vat rin (d4, gb). Cin cii vao tai trong da xac dinh
& budc trén, tién hanh thiét k& hé khung thép theo tiéu chuin hién hanh. Cong tic thiét ké bao gdm
ki€m tra diéu kién 6n dinh ctia dap va kiém tra kha ning chiu luc ctia dap dudi tac dung ctia 1d bun
d4. Theo huéng dan ctia Tiéu chuin Nhat Ban [16-18], c4c budc co ban dé thiét ké dap hé khung thép
dugc trinh bay trén Hinh 7, gdm 4 giai doan nhu sau:

- Giai doan 1. Thiét k& tran: V& nguyén tic, tran nén dudc thiét ké sao cho tim tuyén tran tring
v6i tim dong chdy. Bé rong ctia tran can di 16n dé chdng x6i tai chan ha luu dap do dong chay. Chiéu
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Trong lwong
bun dé Ap e do dong chay gy ra
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Trong lfjong 4 _____
H | khung thép l tong luong
qt boi ling
- - Ap luc dat
- Trong lwong frong boi léng

Hinh 6. Tai trong tac dung vao ddp hd khung thép ngan 1d bun da

________________________________ Lo
| .
| | Tinh toan lvu luong thiet ke: Iru luwong 1t bun da cue dai | :
| ® -
: | Tinh toan d6 sdu dong chay thiét ké | | ﬁ
~<

| v |2
: | Tinh toan chiéu cao an toan | I ‘E
| v || F
| . . -2 N
| | Tinh toan chiéu cao tran | :
|\ ———————————= 1 ________________ L
— 1 |2
: | Thiét ké phan ho: bé rong, chiéu cao, vi tri | : ";
| : |2
|| Xac dinh khoang hd: Khoang hé dwgc xac dinh theo kich : )
: thude da 16n nhat trong Ivu vie va dinh Li thiet ke cua I =
| dong li bun da. | =

I =
\ " I _______________ a
I P PP ——— 1! | € 35
: Kiém tra 6n dinh chong lat, chong trwot va kha nang chiu : 8 s
| luc ctiia mong. | 'ﬁ =
|_________________l _______________ 1| E°
|- - - - 7
: Tinh toan két cau trong giai doan chiu tac dong cua dong : ‘§ o=

2

: 1i bun d4, khi chira day bin da va do bién thién nhietdo. || = “;
| Kiém tra twong tac gitta dong i bun da va két cau. : =~
\----——— _ _—  ________—_—_— 4

Hinh 7. Céc budc thiét ké dap hd khung thép

cao tran dugc xac dinh bang chidu sau muc nude cong thém chilu cao an toan dé dam bao luu lugng
nudc chdy qua tran.

- Giai doan 2. Thiét k& phan hd: Khoang hé dugc xac dinh theo kich thudc da 16n nhét trong luu
viic va dinh 1d thiét k& ctia dong 1 bun d4.

- Giai doan 3. Tinh toan 6n dinh bao gom kiém tra chong 1at, chéng truct, kha ning chiu luc
ciia moéng.

- Giai doan 4. Tinh toan kha niing chiu luc ctia két cAu: Kiém tra kha niing chiu lyc ctia hé khung
thép. Bén canh d6, can kiém tra kha niing 1am viéc ctia két ciu khi xét dén tuong tac do va cham giiia
dong 1t bun déd va cong trinh.
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4. Pé xuit thir nghiém tai Viét Nam: thi trin M Cang Chai, huyén Ma Cang Chai, tinh Yén Bai
4.1. Hién trang lii bun dd tai thi trdn Mit Cang Chdi

Qua khdo sat s6 bd céac tinh thudc khu vic mién nii phia Bic nhan thiy thi trin Mu Cang Chai,
huyén Mu Cang Chai, tinh Yén Bai 1a mot khu vuc hoi tu nhiéu yéu td hinh thanh 1t bun d4. So bo vé
tinh hinh 1ii bun d4 tai dia diém nay nhu sau:

Thi trin Mu Cang Chai nam trong mdt thung liing cdch trung tdm thanh phd Yén Bai 185 km vé
phia Tay Tay Bic. Thi trin M Cang Chai c6 y nghia quan trong vé kinh t& xa hdi d6i v6i huyén Mu
Cang Chai néi riéng va tinh Yén Bdi n6i chung. V6i dan sb 1a 2.459 ngudi trai dai trén mot khu vuc
rong hon 7.056 km?. Thi trin M Cang Chéi nim tron trong mot thung liing dai, hep, bao quanh béi
cdc diy nii cao va doc. Theo thdng ké, c6 hang chuc khe subi d6 xuéng dong Nam Kim (dong sudi
chinh chay doc theo thi trAn). D4y déu 1a c4c nguon c6 kha ning sinh 1d bun d4 (Hinh 8).

......

=
.
R

PHU THO

Hinh 8. Vi tri va dia hinh thi trAin Mu Cang Chai

Hién trang 1ii bun d4 trén dia ban thi trin Mu Cang Chai ngay 03/8/2017 da gy hau qua nghiém
trong vé ngudi va tai san, 1am cho 14 ngudi chét va mt tich, 09 ngudi bi thuong; cubn trdi rat nhiéu tai
san, hoa mau cia ngudi dan, cong trinh cong cong. Ludng bun dit sat 18, vui 1dp khoang 132.000 m?.
Téng gia tri thiét hai khodng trén 724 ty dong [3] (Hinh 9).

Hinh 9. La bun da tai Mu Cang Chai (thang 8/2017) [19]

4.2. Khdo sdt thuc dia

Trong qué trinh thuc hién, nhém nghién cttu da tién hanh 02 chuyén khao sét thuc dia v6i su tham
gia ctia cac chuyén gia dén tit Tong cuc Phong, chdng thién tai, Vién Thiy Cong, UBND huyén Mu
Cang Chai va céc chuyén gia dén tit Nhat Ban vao thang 09 va thang 11/2018. Véi su hd trg clia méy
bay khong ngudi 1di UAV, qué trinh khao sat dd ghi nhan hién trang sat 16 van ton tai tai khu vuc
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thuong luu. Qua trinh vain chuyén li bun d4 trude d6 1am x6i 16 doc hai bén b subi, dé lai nhiéu dat
d4 16n trong long subi. Nhém nghién ctiu ciing di ghi nhan d4 16n tai khu vuc ha luu véi kich thudc
1én dén 3 m (Hinh 9 va Hinh 10). Két hop véi ban do dia hinh, qua trinh khao sit ciing tién hanh do
do dbc subdi Hang Chu. Két qua dugc thé hién trén Hinh 11.

Hinh 10. Khao sat thyc dia st dung mdy bay khong ngudi lai UAV

4.3. Phuong dn dé xudt

Sau khi tién hanh khao sat va phan tich tinh hinh thuc té tai khu vuc subéi Hing Chi, huyén Mu
Cang Chai, ciing nhu ddnh gi4 hiéu qua cda cac bién phap phong, chong 1i bun d4, nhém nghién ctiu
Nhat Ban va Viét Nam so bo thdng nhét viéc trién khai xay dung cdc dip ngin bun d4 12 kha thi, pha
hop véi diéu kién khu vuc khao sat [20] va dé xuét trién khai c4c bién phdp sau (cic gidi phap chinh
dugc gidi thiéu trén Hinh 11):

- M4 rong long dan thodt 1 & phia cudi ha Iuu (Poan 1);

- Kiém soat van chuyén bdi lang ctia dong chay bang cach xay cac dap kin;

- Thu 1ii bun d4 va gd troi ¢ trung va ha luu dong sudi bing dap ngin bun da dang hé. Cac dap
nay sé dudc xay dung trong khu vuc tift Poan 3 1én phia trén thugng luu — ndi c6 nhiéu kha ning xay
ra 1 bun d4 v6i mat do dét, dd cao. Tuy nhién, cin cii vao diéu kién xiy dung thuc t& va bdo dudng
thuan 1¢i thi c6 thé xdy dap hd khung thép tai khu vuc Poan 2 véi mot s6 luu y: Vi tri cac dap khong
trung véi khu vuc bodi lang bun dét; Quy hoach dap & vi tri gan thuong luu nhit c6 thé, dong thdi phai
dam bdo thu dudc lugng 16n dat, d4; Trén co s6 khio sat duong kinh bun d4, kién nghi st dung loai
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5. Két luan
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Hinh 11. Binh d6, mit cét doc sudi Hang Chii (khu vuc dé xudt thi diém)

dap ngin bun da hé c6 13p dit thém cac thanh chin ngang sé cho hiéu qué cao ké ca dbi véi 1d bun da
c6 mat do boi lang thap; Trong thiét ké chi tiét, can nghién ctiu diy di kich thude bun da va bé rong
phan hé, tién hanh tinh todn theo quy trinh tai Muc 3;

- Ngin ngira phat sinh 1i bun dé va gd tréi 6 khu vuc thugng luu bang dap hd khung thép: O khu
vuc thugng luu, cin phai xay dap ngin bun d4 dang hé d€ ngin ngira phat sinh 1 bun d4 v6i muc dich
ngin chin dong chiy dit d4 & phan thuong luu ctia dong subi. Tuy nhién, can uu tién cic cong trinh
kiém sodt van chuyén bdi lang & phan dudi ha Iuu va thu 1d bun d4 & doan giita va phan dudi ha luu.
Trong giai doan thiét ké chi tiét, can xac dinh s lugng dap hd cin cii vao lugng bdi lang du kién trén
toan Iuu vuc va lugng boi ling du kién kiém soat bang hé théng dap & ha Iuu va doan giita dong chay;
bén canh d6, ké hoach bio dudng hé théng dap ciing can dudc dinh gid.

Trong cac loai hinh thién tai phS bién tai Viét Nam, thién tai i bun d4 12 loai hinh thudng xuyén
xay ra tai cac khu vuc mién nii phia Bic, dic biét vao miia mua lii. Cin cii tinh hinh thuc t& va kinh
nghiém ting phé véi loai hinh thién tai nay trén thé gi6i, v6i muc tiéu tim kiém gii phdp cong trinh
dé phong, chéng lii bun d4, nghién ctiu da gidi thiéu mot sb giai phap dap ngin bun dd dudc tng dung
tai mot s6 qudc gia trén thé gidi, trong d6 tap trung vio dip hd st dung khung thép. Quy trinh tinh
toan thiét ké theo Tiéu chuin Nhat Ban ciing nhu huéng mo phong d4nh gia tuong tic giita cdc vat
ran mang theo trong dong 1d bun da va khung thép céu thanh dap da dudc dé cap. Cudi cung, dua trén
cdc giai phap da dudc tdng hop va thuc tién tai khu vuc mién nii phia Bac Viét Nam, bai bo da dé
xuét vé trién vong ap dung thi di€ém gidi phdp néu trén tai khu vuc thi trin Mu Cang Chéi, huyén Mu
Cang Chai, tinh Yén Bai.

Trong thoi gian sap tdi, viéc danh gia tuong tac khi va cham giita dong bun dd va két ciu sé dudc
nghién ctiu cu thé hon, nham t6i uu héa va tim ra dudc dang két ciu kinh té va phi hop véi diéu kién
cu thé ctia khu vuc mién nii phia Bic ciing nhu déng gép y nghia khoa hoc méi trong nghién ctu vé
dap ngin bun da hé bing thép néi riéng va dap ngin bun da néi chung.
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Loi cam on

D€ thuc hién nghién cttu nay, nhém tac gia xin tran trong cAm on su hd trg cia Téng cuc Phong,

chdng thién tai, Chuong trinh Hop tic qudc t& Nhat Ban (JICA) va Pé taii NCKH “Nghién ciu dé
xuét, ng dung giai phap khoa hoc cong nghé phit hop trong phong, chdng va gidm thiéu rii ro 1d
quét tai khu vic mién nii phia Bic” (Quyét dinh s 4243/QD-BNN-KHCN ngay 29/10/2018 ctia Bo
Nong nghiép va PTNT).
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