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1. Mé dau

Sat 16 bo song 14 nguyén nhan truc tiép gy mat
dét, tai san, cong trinh ven song, tham chi co6 thé 1a
nguyén nhan dn t6i v& dé, gay ton that ning né vé
nguoi va cua. Vi vay, xay dung cong trinh bao vé
bo séng ludn 13 hang muc hang du trong nhiém vu
phong, chéng va giam nhe thién tai & nudc ta.
Thong thudng, loai cong trinh phd bién, don gian,
duogc tmg dung lau doi 1a ké gia ¢b bd voi cac két
céu khéc nhau, tiy theo diéu kién kinh té, k¥ thuat
mdi noi. K& gia cd bo 1a loai cong trinh bi dong,
ding vat liéu c6 tinh ning chdng xo6i tot tryc tiép
phii 1én bd dit cAn bao vé, khong tac dong vao
nguyén nhan gly sat 16 1a dong chay. T nhiing
nam 70 cua thé ky XX, ¢ Viét Nam bit dau Gng
dung loai cong trinh chu dong, tac dong vao dong
chay déy chu luu ra xa bd dé loai trir nguyen nhan
gdy sat 16 bo, d6 1a mo han. Tir trude dén nay, mo
han c6 két ciu phd bién nhét 1a khéi db hinh nui,
thong thuong 1a da hoc, ro da hoac khéi bé tong.
Khoéng ké nhitng truong hop do nghién ctru khong
ddy du, bd tri cong trinh khong hop 1y, hé théng
mé han khong dat hi¢u qua mong muén, tham chi
con gay ra nhirng t6n that nang né hon, két qua ly
tudng ma hé théng mé han mang lai 1a bao v¢ dugc
an toan cho bo song, lép can cac lach sau gﬁn bo,
nhung khong thé tao ra cac khéi bdi ling du 16n dé
dua duong bo 14n ra séng. Ngoai ra, ving miii cac
moé han thuong hinh thanh cac hd x6i cuc bo rét
sdu va cac dong xody nguy hiém. Nhiing noi c6
duong bo da ap sat chan de hay dudng glao thong,
gin nha cira, phd x4, rat can c6 cac khbi bdi lang
du 16n, tao an toan hon cho muc ti€u bao vé. Két

cau ddo chicu hoan luu cho mé han dugc nghién
ctru nham dép ung muc dich d6.

2. Phuwong phap nghién ciru

2.1. Bin chit kj thudt cia két céu dio chiéu
hoan luu

Trong doan song cong ty nhién, dong chay co
két chu thir cép dugc goi 1a hoan luu vi hinh chiéu
trén mat cit ngang ciia dudong dong 1a dudng tron
khép kin. Hoan luu ¢ khiic song cong lam cho dong
chdy mat c6 hudng tir bo 16i x6 vao bd 16m, dong
chay déy lai tir b 16m chuyén sang b 16i. Bo 16m
bi sat 16 vi dong chay mat c6 van tdc cao, lyc xung
kich 16n, c6 thé pha hoai két ciu dét bo 1am cho dét
bo sat 1o xuong S6 dat bo sat 16 xudng day bi dong
chay day mang sang phia bo 16i, vi viy gy ra bdi
ling & bor 101,

Cong trinh c6 két cau dao chiéu hoan lwu ding
cho muc dich chéng sat 16 bao vé bo dua trén
nguyén tic lam viéc 1a tac dong vao dong chay
theo chidu ngugc lai: don dong nude mat co dong
nang 16n, day ra xa bo 1dm, huéng chuyén sang
phia bo dbi dién va loai trir nguyén nhéan tryc tlep
gdy sat 16; nguoc lai, dong chay day mang nhiéu
bun cat, theo quy luat hoan luu, sé tu dong di vé
phia bo 16m, dé chan b khong nhitng khong bi
kéo ra ma con duge bdi ddp thém bun cat [1]. Nhu
véy, hoan luu da dugc dao chidu.

Nguyén 1y lam viéc cua cong trinh ¢ két cau
dao chidu hoan luu dugc thé hién trén hinh 1.
Nhitng noi c¢6 dong chay mua lii 1én nhanh, nhiéu
bun cat, sir dung két cdu nay dé bao vé bo, néu bd
tri hop 1y s& cho higu qua nhanh va 6n dinh.
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Hinh 1. Nguyén ly lam viéc ctia két cAu dao chiéu hoan luu

:
SO

Huéng dong chay

2.2. Gidi phdp két céu ddo chiéu hoan luu

Cong trinh chdng sat 15, bao vé b séng co sir
dung két cau dao chiéu hoan luu dugc bé tri dé dan
dong chu luu tir bo di ra phia ngoai tuyén chinh tri;
don dong chay mat va ddy no di ra theo hudng
mdi, tao voi hudng chdy cii mot goc tr 120° dén
150°, ddng thi tao khe ho phia dudi dé don dong
chay day mang bun cat di vao va ling dong lai
ving bo 16. Két ciu dao chiéu hoan Iuu chong sat
16, bao vé€ bo song duoc tao thanh boi: 1- Gia do
tam huéng dong; 2- Tam hudng dong mit bang
ban phéng kin nudc; 3- Khe ho day; 4- Ké gia co
day; 5-Ké gia ¢b bd; 6- M6 han ¢ gbe cong trinh
(hinh 2); 7- xa kep; 8- Dam ngang; 9- tru do;
10- Gong lién két (hinh 3, 4).
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Hinh 2. M&t béng, cat doc céng trinh d&o chiéu hoan lwu
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Hinh 4. Chi tiét b tri két cAu cong trinh
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- Gid d& tam hirdng dong: duge hinh thanh boi
hé théng khung bing coc déng theo tuyén cong
trinh thanh mot hang don (hinh 3a), mét hang cé
coc chéng (hinh 3b) hodc hai hang (hinh 3c), tuy
theo tinh hinh dong chay va dia chit long song
vung cong trinh. Cao trinh dinh coc cao hon muc
nuée thiét ké chinh tri tir 0,5 dén 1,0m. Kich thuéc
cac coc nay dugc xac dinh theo Kkét qua tinh toan
két cdu vé6i so dd tai trong thich hgp; cac coc duoc
lién két doc, ngang bing cic xa kep 7 va dim
ngang 8.

- Tam hwoéng dong mdt bang ban phdng: duge
lip dat hodc gin 1én phan trén cta gia d&. Pham vi
che chin cua tim huéng dong tir dinh coc xudng
chiém (0,6-0,7)h, v&i h 1a chiéu sau dong chay
dudi myc nude thiét ké chinh tri. TAm huéng dong
mit dugc ché tao, lap dit va thay thé linh hoat
bang cac thanh hodc cic ban dung vao khe giita 2
xa kep 7, hai xa kep duogc lién két bang gong 10
(hinh 4).

- Khe hé day: 1a khoang tréng nim doc theo
chan coc, gilra tam huéng dong mat 2 va ke gia co
day 4, c6 chicu cao (0,3-0,4)h véi h 1a chi€u sau

dong chay dudi muc nude thiét ké chinh tri (hinh 4).

- Ké gia co day: dugc b tri doc theo chan coc,
1a lang thé da hoc, rong da, tham da hodc be chim
(h1nh 4). Chiéu day gia co day lay (0,5 - 1 0)m,
chidu rong gia cO day vé mdi bén hang coc lay
bang 0,15 lan chidu sdu nudc 1on nhit tinh tir muc
nudée thiét ké chinh tri.

- Ké gia c6 bo goc cong trinh: duge bb tri trong
pham vi 20m vé& phia thuong luu va 10m vé phia
ha luu; moé han 6 ndi bo duge st dung khi lach sau
ép sat bo, két cdu gia c6 bd va mé han s dung
gidng nhu truong hop thong thuong (hinh 2).

3. Két qua va thio luin
3.1. Giéi thiéu vé khu vic dp dung cong trinh

Hé thdng song Vu Gia - Thu Bdn nim ¢ dai
duyén hai Nam Trung B nudc ta cé dién tich luu
vyc tinh t6i cira ra 1a 10.350km’, gdm hai song
chinh Vu Gia & phia bic va Thu Bon & phia nam.
Hai séng c6 lién hé thuy luc qua khu vuc song
Quang Hué, noi dong chay tap trung trong long
dan v& mua kiét va tran qua bii tir song Vu Gia
sang song Thu Bon vao mua lii (dnk 1).

Anh 1. Hién trang khu vic ct dong séng Quang Hué nam 2001
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Tinh hinh dong chay, ché do thuy lyc va dién
bién 1ong dan ciia song Quang Hué quyét dinh rat
16n t6i ty 1¢ phan luu, ché do dong chay 1a, kit
gitta hai song Vu Gia va Thu Bon. Do d6 cong qua
16n (chiéu dai séng gan bang 5 1an ban kinh cong)
nén sau mua i nim 2000, doan song bi cit dong
tao ra mot dong méi ndi sang séng Thu Bon vai
chidu dai 1,1km, chiéu rong 80-100m. Cira vio
lach Quang Hué m&i ndm tai vi tri cach cira song
Quéang Hué cii khoang 1,7km vé phia thuong luu,
thuoc dia phan xa Pai Cuong. Sau khi xuét hién
lach song Quang Hué mdi, lach Quang Hué cii bi
yéu dan va chi sau 2 ndm da bdi 1ip gan nhu hoan
toan. Két qua 1a sau i buorc sang mua kiét phén
16n dong chay tir thugng ngudn Vu gia chuyén hét
sang Thu Bon gy tinh trang thiéu nudc tudi cho
nong nghiép va cac hoat dong dan sinh kinh té ciia
thanh phd Pa Ning. Séng Quang Hué méi duge
hinh thanh ngay cang mé rong va giy xo6i 16 manh

khu vic ven song. Nhidu nha ctra bén b song phai
di doi, hang trim hecta dt canh tic thudc cac thon
8,9, O Gia Béc, Thanh Van, xd Dai Cuong, huyén
Pai Loc bi sat 16 cudn troi. Hé thong dién 110KV
cung cip cho xa Pai Cudng bi hu hai ning, duong
giao thong lién huyén bj cit dut...[Vii Thu Lan
2010. Dy 4an: Tién hanh khao sat thuc dia va lap
mo hinh thiy van thuy luc cho luu vuc song Thu
Bon, tinh Quang Nam)].

Du an chinh tri séng Quang Hué (2006 - 2007)
gdm nao vét 3,2km song va xdy dung 1,2km ké.
Cong trinh duoc khdi cong vao thang 6/2007, du
kién s& dua vao st dung trude ngay 30/9/2007. Tuy
nhién, dudi tac dong cua tran I 16n thang 10/2007
nudc tir thuong ngudn song Vu Gia d6 vé nhanh di
cudn phing tuyén ké Pai Cuong tai thon Thanh
Van, xa Pai Cuong, huyén Pai Loc vao luc 23h30°
ngay 3/10/2007 (dnh 2a, b).

Dong I cudn trdi tuyén ké (a)
Anh 2. Tuyén ké b séng Vu Gia bi pha hy dot trong Iii thang 10/2007

Vi viy, rat can c6 hé thdng két cau déo chidu
hoan luu nhim bao vé doan bd song o khu vuc nay
dé duy tri trang thai phéan chia nguon nude gitra hai
song Vu Gia va Thu Bon.

3.2. Ung dung két qud nghién civu trong thuc té
tai Quding Nam

Két qua nghién ctru thi nghiém tai Phong Thi
nghiém trong diém thay luc song bién thudc Vién
Khoa hoc thuy loi Viét Nam [Luong Phuong Hau
(2010), Bé tai KC 08.14/06-10: Nghién ctru co s&
khoa hoc va cac dic trung k¥ thuat hé théng cong
trinh tao hoan luu, tng dung trong cong trinh chinh
tri song & dong bang Bic B va Nam Bo] dé xac
dinh dugc cac quan hé gilta ban kinh cong R véi
hiéu qua bdi sau cong trinh cua cac doan song
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Két cu ké bi pha hoai sau I (b)

cong khac nhau. Va & ddy chung t6i dé xuat
nhu sau:

i. Cac tham s6 chinh tri (bdng 1)

Doan bo Dai Cudng soéng Vu Gia la mét khuc
cong, ¢6 ban kinh cong R=3B, nén c6 thé g dung
céc két qua nghién ciru cho doan séng c6 R=3B.

- Muc nudéc chinh tri: Muc nude chinh tri duoc
lay tuong tUng v6i luu hrorng tao long
Qq=1.550m"/s, myc nudc twong ing H = +7,2m.

- Chiéu rong tuyén chinh tri: bé rong tuyén
chinh tri dugc chon 1a B=360m.

- Tuyén chinh tri: Chiéu rong tuyén chinh tri

thuong, ha luu diém phéan luu sang song Quang
Hué mdéi B1=360m.



Bang 1. Cac tham s6 bé tri mat biang céng trinh

T Yéu té Ponvi V3 V4 V5
"1 Chidu dai than m 110 110 110
2 Chiéu dai canh m 75 110 155
3 Gocmd @ dé 125 134 148
4 Khoang céach gitra 2 dap m 200
mo han V3 va V4
5 Khoang céach gitra 2 dap m 200

mo han V4 va V5

ii. Mat bang bb tri cong trinh (hinh 5)

+ Theo két qua nghién cuu, dé co thé tao ra
khoi boi lién tyc gén bo, khoang cach gita cdc
cong trinh lay bang L < 2b + 3a = 200m;

+ Goc mo cua than va canh 1dy bang ¢ = 125°;
134°; 148°;

+ Chiéu dai than va canh ldy theo khoang cach
gitta bo va tuyén chinh tri.

Thu twr ty 1& 1:200.000

Hinh 5. B4 tri tdng thé céng trinh bdo vé bd sdng Vu Gia

3.3. Nhitng hi¢u qud dat dwoc ciia cong trinh ddo
chiéu hoan luu

Hiéu qua gy bdi cua cong trinh bao vé bd song
Vu Gia khu vyc Pai Cuong dugc tinh toan theo

phuong phéap chap binh d6 cac nam 2008, 2009 va
2011. Két qua tinh hiéu binh d6 dugc thé hién trén
hinh 6, trong d6 dau (-): x6i; ddu (+): bdi. S6 licu
thé tich bai bdi sau cong trinh dugc ghi cu thé
trong bang 2.
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Hinh 6. Hiéu qua bdi x6i theo phwong phap chap binh db
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Bang 2. Théng ké sé liéu bdi khu virc cong trinh dao chiéu hoan Iwu Pai Cuwong

Thoi ky Thé tich bdi Vs(m®) Thé tich bdi V4(m®) Thé tich bdi Vs(m®) Thé tich bdi tdng (m°)
2011 - 2008 25.773,70 31.296,83 24.065,16 81.135,69
2009 - 2008 7.550,74 10.053,57 26.166,12 43.770,43

So sanh dia hinh gitta hai nam 2008 va 2009
cho the“iy: bai bdi xuét hién ¢ sau dap mo han V5,
con & sau mo han V3, V4 khdi luong bdi khong
dang ké. Diéu nay 1a do khi cong trinh chua hoan
thanh da c¢6 1u tran Vé, nén cum cong trinh chua dat
hiéu qua cao. Pén thoi diém thang 3/2011 cong
trinh da hoan thanh cac hang muc, sau cac dap md
han déu c6 cac bai bdi, duong bd theo tuyén chinh
tri m&i dwoc hinh thanh tuong ddi r5.Téng thé tich
bdi nam 2011 (81.135m’) gdp hai lan so v6i nim
2009 (43.770 m*).

4. Két luan

Ung dung cong trinh két cdu dao chiéu hoan
luu trong bao vé bo 16m song cong la mot loai
cong trinh chinh tri song mai, bit dau dugc thir
nghiém dé ap dung ¢ Viét Nam. Trén co so két qua
nghién ctu thi nghi¢ém mo hinh vat ly da xac dinh
duoc cac yéu td thuy luc, bun cat cia dong chay

dién ra trén cac doan song cong va ching minh
dugc co ché thuy lyc hinh thanh dong hoan luu
trén doan song cong. Két qua con xac lap dugc cac
thong s6 co ban trong bd tri cong trinh dao chiéu
hoan luu tng dung cho khu vuc cu thé 1a doan
song Vu Gia tinh Quang Nam nham béo vé bo cho
khu vyc nay. S6 liéu do dac thuc té trong cac nam
2008, 2009 va 2011 cho thay rang: két cau dao
chiéu hoan luu tng dung trong bao vé bd 16m song
cong 1a mot loai cong trinh chinh tri c6 hiéu qua
gdy bodi nhanh chong, da xac 1ap dugc day du co s¢
khoa hoc dé dua ra ing dung ngoai thuc t& va c6
thé nhan rong viéc img dung trén cac song khac &
mién Trung nudc ta.

TAI LIEU DAN

[1] Luong Phwong Héu, Tran Dinh Hoi, 2004:
bong luc hoc dong song va Chinh tri song. Nxb.
Nong nghiép, Ha Noi, tr.185-239.

SUMMARY

Effective application of reverse circulation structure against bank erosion of Vu Gia river at
Dai Cuong commune, Quang Nam province

Vietnam has an abundant river system with big residential areas and important economic - cultural constructions
along the banks. However, dynamical processes are causing erosion of river bank, especially at curve sections of the
rivers. Task of preventing river erosion and protecting river's constructions are always the meaningfully and practically
major mission of science and technology. On some river sections, the attic and soldering embankments are usually
ineffective in river bank erosion, especially when flows are very strong and/or floods. Application of the reverse
circulation structures to protect concave banks is a new river treatment used as a pilot application in Vietham. As a
result, this method has surmounted weak points of usual embankments and protected river bank effectively, raising the

level of deposit quickly just after a high water season.
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