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NGUYEN NHAN VA GIAI PHAP SUA CHUA BE TIEU NANG
CHO PAP THAC HUONG

Thai Qudc Hién, Bui Manh Duy
Vien Khoa hoc Thuy loi Viét Nam

Tém tat: Hién nay cdc céng trinh thiy loi, dic biét la cdc cong trinh dau moi trong hé thong
thity loi sau thoi gian lam viéc dd bat dau hw hong can sira chita ndng cdp va mét trong cdc
cong trinh d6 la dap Thac Hudng thudc hé thong thiy loi Thac Hudng.

Nghién ciru giai phdp siva chita toan dién bé tiéu ndng phit hop véi diéu kién hién trang, dia hinh
dia chdt nham dam bdo on dinh téng thé ddp, on dinh két cau va dam bdo tiéu nang thodt lii
trong do cao trinh dinh va két cau bé dwoc xdc dinh sao cho dong chay khi qua mdt tran hzen
trang xuong bé tao ra trang thdi chay ngdp, dong thoi nwée nhdy ngay tai bé. Gidi phdp ket cau
bé dwoc lwa chon sao cho chuyén tiép trang thdi dong chay phil hop tir chdan ddp ddang xuong bé
dwoc thudn; két hop véi tuong phin dong doc theo bé dé tach anh hudng ciia dong chay do song
cong gay ra.

T khéa: Bé tiéu ndng, twong phin dong, muc nude ha heu.

Summary: At present, many hydraulic structures, especially headworks, have deteriorated after
long-term operation and require repair and upgrading. Among them, the Thac Huong Dam of
the Thac Huong irrigation system has shown significant damage.

This study proposes a comprehensive rehabilitation solution for the stilling basin to ensure
overall dam stability, structural safety, and effective flood energy dissipation. The selected
solution determines the crest elevation and basin configuration so that the overflow generates a
submerged flow regime, with the hydraulic jump occurring within the basin. The basin structure
is designed to provide smooth flow transition from the dam toe to the basin, combined with a
longitudinal dividing wall to mitigate the adverse effects of river curvature on flow conditions.
Keywords: Stilling basin, dividing wall, downstream water level.

1. GIOI THIEU CHUNG muc nude thuong luu (TL) va ha luu (HL):
Ztx1% L= 1+27,16 m, Ztk1% nL = +25,64 m va

Pap Thic Hudng 1a cong trinh diu mbi quan
Zx102% TL= 128,14 m, Ztko.2% HL= 126,63 m.

trong cua hé thong thury loi Thac Hudng. Puogc
xdy dung tir ndm 1922, dép c6 dinh tran & cao  Dudi dap c6 4 khoang cbng xa cat (kich thudc
do +21,13 m, day bé tiéu ning & cao d0 mdi khoang 1,1 x 1,65 m), nhung hién nay cira
+13,60 m, chi€u rong duong Fra‘m ,9098 mv6i 5  van trong cong da hong, khong thé van hanh.
khoang. Mat dap duoc thiét ké theo dang B& mat bé tong than cong xudng cép nghiém
dudng cong Oﬁxerqp, Qém bao kha nang thoat trong va céc cong nay da bi hoanh triét.

1t voi luu lugng thiet ke Qrkiv = 2.692 m*/s va

Qxro2% = 3.308 m¥s, twong (g voi céc cap Sau hon 100 ndm van hanh, két cau ti€u nang

ciia ddp Thac Hudng dd nhiéu 1an hu hong va
duoc xu 1y, nhung cac gidi phap chua thuc su
Ngay nhan bai: 09/5/2025 triét dé. Cu thé:

Ngay thong qua phan bién: 08/9/2025
Ngay duyét dang: 30/10/2025

L ndm 1929: Ha luu dap bi x6i1 sdu 5 m, rong
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25-30 m, léch vé bo phai, miéng hd x6i dai 35
m. H6 x6i duoc 14p bang hdn hop cat, soi, da
cudi, da hoc va phu ro da

Lii ndm 1932: Ro d4, d4 hoc va cat soi bi cudn
troi, hd x6i tré lai gén nhu trang thdi ndm
1929. H6 duoc 14p lai va bd sung cac khdi bé
tong (2 x 2 x 1 m) Ién cao dg +13,7 m.

Nam 1940: L cubn troi cac khéi bé tong,
budc phai thay bang cac tim bé tong db tai chd
(6x4x1m).

Nim 1964: Sén tiéu ning dugc stra chira bang
bé tong db tai chd 1én cao do +14,7 m (dai 16
m doan déu), Kkét hop bé tong da hoc trén cat,
cudi, soi (dai 15-20 m doan sau).

Nam 1973: Ha luu tiép tuc bi x061 va duogc stra
chira twrong tu nam 1964.

Nam 1998: San tiéu nang dugc boc thém 16p
bé tong cbt thép (BTCT) M200 day 60 cm (11
x 10,98 m) v6i cac md nham; hd x6i duoc 1ap
bang da xay vita M100; ha luu duoc nao vét
bai cat so6i dé thong thoang long song.

L nam 2003: Cac tim bé tong boc thém &
1ong séng va bo phai bi 1ii béc va cudn troi vé
ha luu.

Néam 2004: Xay dung thém dap dang ha luu
sau bé tiéu nang bang d4 xay boc BTCT M200
day 40 cm, cao trinh dinh dap dang +17,20 m.

2. GIAI PHAP THIET KE TIEU NANG

2.1. Panh gia nguyén nhan

Panh gia nguyén nhan giy ra hong bé
ti€u nang:

+ Bdp dat trén doan song cong co ché do thuy
lyc khong thudn

bap Thac Huong nam trén doan song Cau, tai
vi tri no1 tiép hai dinh cong ngugc lién tiép:

- Pinh cong sé 1 (thuong luu) co6 ban kinh
cong R1 =230 m, goc tam 73°.

- Pinh cong s 2 (ha luu) ¢6 ban kinh cong R2
=170 m, goc tam 90°.

-Chiéu dai doan chuyén tiép giita hai
dinh cong 1a L12 = 150 m, trong khi

chiéu rong trung binh 1ong séng B dao
dong tir 85 dén 100 m.

" .

Hinh 2: Vi tri ddp Thac Huo”'ng trén doan
séng cong (nam séng Cau)

Theo 1y thuyét vé dong chay qua cic doan
song cong (Lwong Phuong Hau & Tran Dinh
Hoi, Pong lyc hoc dong song va chinh tri
song, Nha xuit ban Nong nghiép, 2004), dé
dam bao dong chay qua hai dinh cong duoc on
dinh (khong xay ra tdch dong hodc hinh thanh
x0dy trén mat bang tai dinh cong — bo 16m),
can déap ng hai diéu kién:

- Ty & gitra ban kinh cong (R) va chiéu rong
song (B) phai thoa man R/B > 3.

- Chiéu dai doan chuyén tiép (L) so v6i chiéu
rong song (B) phai dat L/B > 2-3.

Tuy nhién, v6i cac thong sb hinh thai cua doan
song Cau tai dap Thac Huéng, khi muc nudc
ha luu vuot qué dinh ngudng tran, dong chay
tr¢ thanh mot dong song cong lién tyc. Luc
nay, R1/B = 2,3-2,7 va R2/B = 1,7-2,0 (déu
nho hon 3), dong thoi L12/B =~ 1,5-1,8 (nho
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hon 2-3). Do d6, dong chay khéng dat diéu
kién thuan, dan dén xuit hién x04y trén mat
béng tai dinh cong phia ha luu dép.

Ngoai ra, doan chuyén tiép ngin (L12 < 3B)
khién dong chay tai hai dinh cong tac dong 1an
nhau, 1am ché d6 thuy luc tré nén phirc tap
hon. Pinh cong thir 2 anh hudéng nguoc lén
dong chdy qua dinh cong thir 1. Luc quan tinh
ly tam tir dong chay cong tao ra do dbc

|
|
1
|
1

Y.

Luc quan tinh

[_kHoAaHoc  VEIVETI
nghiéng trén mat nudc theo hudng ngang
(thay vi nim ngang), din dén sy xuit hién
ctia luu tdc ngang Uy (vudng goc véi truc
dong chdy chinh Ux). Dong xody nay, hinh
thanh chu yéu O bo phai, tao ra lyc hat (luc
Coriolis) pha v& két ciu bé tiéu ning. Pong
thoi, xody dung theo phuong ngang dong
chdy van chuyén vat liéu két ciu bi pha vo tu
bo phai sang bo trai.

a — Biéu thi dong chay chi co riéng luu tdc
hudng doc Ux;

b — Biéu thi dong chay chi cé riéng luu toc
hudéng ngang Uy

¢ — Biéu thi dong chay téng hop cua luu tdc
Ux, Uy

Hinh 3: Anh hudng ciia ddp khi qua séng cong

Véi ba xody don doc 1ap mirc do anh hudng
t6i két cau bé tiéu ning s& khong qua nghiém
trong, tuy nhién néu ba xody trén 3 phuong
khac nhau xuat hién dong thoi (dang cong
huong) ¢ dai luu lugng nao do6 s€ gay ra van
toc day van toc ddy tai mot khu vuc cia bé tiéu
ning. Diéu nay ciing phu hop véi hién tuong
pha hoai két cdu ban day bé tiéu ning tai khu
vuc chan thanh bé phia bén phai xay ra nim
2003, khi tran It dang lén myuc nudc thuong
lru xap xi bao dong I1I va tim gia ¢ BTCT bj
boc va nang 1én va cudn ra khu vuc gan giita
bé va phia ha, sau d6 két cdu day bé bi pha

hoai lan rong dan cho dén hon Y% bé tiéu nang
phia bén bo phai.

Khi ¢6 nudc nhay trong bé tiéu niang dong day
do h, sinh ra s& c6 van tdc 16n, phan xody cudn
bén trén trong tinh todn dugc bd qua, khi do ap
luc do nudce tac dong 1€n ban day chi dugc tinh
la d¢ sau he.

Theo phuong trinh dinh luat Bernoulli vé& dong
chay Z + P/y + a*V?/2g = const cho mit cit,
néu co sy xudt hién cac trang thai chay thi s&
xuat hién chénh léch 4p sudt theo cung 1
phuong ding.
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Véi cac diéu kién dong chdy, luon c6 chénh Iéch
ap sudt tai mit trén va dudi trong bé tiéu ning —
diéu nay s& tao ra luc hut day troi két cau.

Dong chay qua dap Thac Hudng ludn xuat
hién cac trang thai dong chay xody 3 chiéu
(mit bang - hudéng ngang va xody dung); tao

ra chénh léch 4p suit trong dong chay. Chinh
12 nguyén nhan phé v két cdu bé tiéu ning khi
trong luong cua két ciu khong du dam bao
didu kién chdng luc hut, dic biét nghiém trong
khi cac xody nay cong hudng ¢ dai luu lugng
gdy ra van tbc day 10n nhat.

Dong xody quan (trén mit bang — hd x61)

+ Tac dung cua ap luc ngwoc phia dwoi
ddy nén;

Bé tiéu ning cii khong c6 hé théng loc giam ap
nén c6 kha ning xudt hién ap lyc tham tac
dung 1én tAm két cAu ddy bé (mic du stra nim
1940 da co dat dudi chan dap ong D15cm co
16 dé thu nuéc tham qua than dap dua xubng
ha luu).

Dt nén dudi bé tiéu nang, dic biét 1a bo phai
13 16p 2 cudi, soi, bé tong, ... cd két cau roi rac
chiu kéo rat kém (do nhitng 1an stra dép niam
1930; 1933 14p hd x6i; nim 1964 sira chira bé
tiéu nang lip bé tong tir cao trinh +13.7 1én
cao trinh +14.70 dai 16m doan dau va do bé
tong da hoc trén 16p cat, cudi sdi dai 15-20m
doan sau; nam 1973 xu 1y tiép hd x6i) nén lién
két gitra két cdu mat trén ctia bé va nén yéu.

+ Si lién két giita cdc I6p gia cé cua cdc lan
sira chita hodc véi nén chwa dam bao.

Su dinh két gitra bé tong cii va bé tong méi
khong bao dam chét luong.

Thép néo lién két giita két cdu méi va cii hodc
nén da chua di dam bao nén khi bi ap luc

Vit liéu van chuyén tir bo phai sang bo trai

nudc hut ngugce da kéo thép ra khoéi bé tong ci
hoac nén, hon nira nén la da bot két theo thoi
gian s€ mat tac dung giir neo.

Hon nira hién trang dép va diéu kién dat nén
cta 16p 3a, 3 thdm vira véi trung binh 50Lu,
van c¢6 dong thAm qua nén dap. Khi co 1i,
nuédc dudi nén bé chua kip thoat ra gay ap luc
thim va day noi dudi ban day két cau be.

+ Ché dg thiy luc.

- Gia tri 1ii dén thuc té 16n: do bién doi khi
hau, dong chay thuc t€ dén nhanh va dinh 1d
16n hon so vadi tinh toan trudce kia;

- Ché do thuy van cong trinh : Muc nudc
thuong luu va ha luu véi d chénh thuc té 16n,
muc nudc ha luu giam nhanh (chénh cao gitra
nim 1997 va s liéu gan day 2023) khoang
gan 2.5m;

- Ché do thuy lyc thuc té trong ti€u nang bat
loi: ddp nam trén doan séng cong nén trong
qua trinh tinh todn khong xac dinh dugc céc
truong hop anh huong dén ché do thuy luc
theo tinh toan 1y thuyét dong chay dong déu
trong bé.
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Hinh 4: Quan hé O~Zhl ciia ddp Thic Hudng

+ Nghién curu cac nguyén nhan hw hong chua
trigt de

Stra chita dap trude nam 1997 chu yéu 1a xur 1y
hé x6i (nam 1930, 1933, 1964, 1973); nim
1998 lam tudng ti€u nang, nam 2004 lam dap
& ha luu dé tao 16p nudc trong bé. Cac danh
gia nay chi tap trung vao dong tiéu nang day
ma chua nghién ctu anh hudng tong thé cia
dong chay khi chiu tac dong ddng thoi cua
doan séng cong, chua xem xét ky diéu kién
lam viéc cta két cdu cac 16p gia cd cii, 1ap hd
X061 va da gbc dic biét khi bd tri cac lién két
giita 16p gia cd day bé méi voi cac 16p gia cd
cii va nén da gbc.
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Hoanh triét au thuyén; stra chira dap dai 37m
bo phai; két cdu mat dap thay doi tir dap tran
¢6 chan khong sang dap tran Ofixerop dan dén
anh huong ché do thay lyc.

2.2. Giai phap lya chon:

Duya trén cac danh gia nguyén nhan do yéu to
anh hudng cua dong song cong, diéu kién dia
chat nén va thuay luc cong trinh khi qua tran
anh huong dén ti€u nang; dac biét 1a viéc ha
thap muc nudc ha luu sau dap sau 20 nam;

a. Tinh todn cdc théng sé bé tiéu nang:

*Xdc dinh cao trinh dinh bé tiéu ning gia co:

Can cu vao luu lugng qua tran va quan hé muc
nudc Q~Zni, luu lugng ti€u nang Quwm (Ung véi
chénh h”c-hhl 14 16n nhat) Ung véi Qu= 1350
m3/s — Zmn= +24.62; Zm= +19.98;
Zazyn=*14.70 thi h»e= 5,61lm; hp= 5,28m;
Trang thai chay sau dap la nhay phong xa.

Chiéu sdu d:
, 1,412 ? 1,412
135047 <(Z = Z )= APt =0 =20 -0 3500,
Je 2g¢ gd,
Z,=Z, —.llﬁ}i+0,377d,
ngl
Chiéu sdu dao bé D= Zk-Zb.
Voi trwong hop chuwa co dap phu: tinh toan Qtn duoc :
D6 sdu sau nude nhav khi da c6 bé 1412
dy=-"-2-0359d, = 797m
gd,
Cao trinh ddy bé: Z,=Z,- sz‘l +0,377d, = 11.61m
84,
Chiéu sau cua bé D=7Z.Z,= 298m
Chiéu dai bé tidu nang L,=08*45*d, = 2868 m
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Nhu viy can xiy dung:
Chifu cao trdng (bé) can tiéu ning

|  KHOA HOC

Chiéu dai twéme (bé) can tiéu ning
Vi chiéu cao dap phu hién trang
--= Chi can dio siu thém bé-:
DPao sau thém bé
Cao trinh cua dap phu: Zagp= +16.90;

Cao trinh bé tiéu nang: Zviiouning =+14.70-
0.70=+14.00.

*Xdc dinh chiéu day ket cau bé tiéu nang:

Theo dinh ludt Bernoulli thi phwong trinh thuy
lyc: z+ p/g+V*/2g = const

0 Yoo o4 7

Chiéu day két cdu bé d > 1.94m = Lua chon
chiéu day bé d= 2.00 m

Vé kich thuéce cdc tam bé tong:

Ixb = 20mx20m.

b. Gidi phdp gia cé bé tiéu ndang:

* Gidi phdp gia c6 nén:

Phan nén bé tiéu ning hinh thanh 02 khu véi
khu bén phai nén hoan toan nam trén 16p 3 (Pa
sét- bot cat két, phong hoa vira); khu bén trai
(03 khoang) gom bén trén 14 16p 1, 16p 2 (16p 1
-16p bé tong gia ¢b ha luu trude day bi v& vun
va 16p 2 cudi tang) thi giai phap xir 1y bén phai
két cau bé tiéu nang duogc dat truc tiép 1€n 16p
3 bang cach boc hét ting dia chat co két cau
o1 rac va khong dam bao d¢ chat sau do dd bu
bang bé tong M200.

* Gidi phdp thodt nwdc nén:
B sung céc 18 thoat nude khoan vao 16p 3 voi

cac 6ng tiéu nude nén D50 doc theo bé tir dinh
bé vao 16p 3 khoang 2.0m vé&i pham vi b tri

D= 300m
L,= 29.00m
Dy = 230m
d= 070m

2m/15 cho 10m dau bé va 3m/1d cho 25m sau
cho toan bd bé.

*Giai phap twong huwong dong doc theo tru pin
xuoéng bé tiéu nang:

Giai phap trong bé tiéu nang:

+ Tai cao trinh +14.70 bé tri 2 hang mé dit so le
cach nhau 3m; chiéu cao md 0.35m rong 0.5m.

+ Doc theo dong chay cua try trong bé tiéu
nang bd tri 03 tudng hudng dong.

3.GIAI PHAP SUA CHUA PAP THAC HUONG
> Bé tiéu ning

— Cao do dinh ndi tiép tran: +15.15m xudng +14.70

—Cao d¢ dinh day bé : +14.00m

— Chiéu rong bé: 108,00m

- Chiéu dai bé: 39,20-40,15m

— Chiéu cao tudong huéng dong: 1.5m

— Chiéu day két cAu ban day bé: 2.0m.

— Chuyén tiép cudi tran Thac Hudng tir +15.60
xubng dinh bé +15.15 véi ban kinh cong R=
9.90m dai L1= 2.0m ndi tiép mai m= 1.00
xudng cao trinh +14.70 dai L2= 10m; tir cao
trinh +14.70 ndi tiép mai xudng cao trinh dinh
bé tiéu niang +14.00 voi L3= 27,20m-28,15m.
Két cau ban day bé tiéu niang bang BTCT
M300 day khoang 2,0m dugc chia thanh céc
don nguyén rong 20mx20m lién két véi nhau
bang gidy dau nhya dudng; phia dudi xir 1y
nén ddi véi bo phai (02 khoang) dat két cau bé
tiéu nang tryc tiép trén nén da (16p 3)- véi bo
trai phia duéi nén xtr Iy bang cach boc hét ting
dia chat d6 bu bang bé tong M200.

~ Két cdu tiéu nang: Tai cao trinh +14.70 bd tri
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02 hang mé tiéu ning so le v6i khoang cach tir
cudi tran dén md thir nhat 14 6.0m; khoang cach
2 mé la 3.50m; kich thuéc bxhxl =
50x35x150cm. Doc theo sin tiéu ning bb tri 03
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tuong hudéng dong ndi tir tru pin dap dén dap
phu hién trang; trong d6 02 tuong dinh +15.50
cao 1.5m; véi tuong giap cong xa cat dinh tudng
+16.91 chan tuwong +14.70 - +14.00.
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Hinh 6: Cdt doc sira chita ddp Thic Huong

4. KET LUAN

Trén co s& cac sd liéu khao sat dia hinh, dia
chit, thay van thay lyc phuc vu cho stra chita
nang cap hé thong thily loi Thac Hudng trong
d6 c6 dap Thac Hudng, giai phap stra chita bé
tiéu nang dap Thac Hudng duoc nghién ctru
tinh toan dya trén co so 1y thuyét két hop véi

TAI LIEU THAM KHAO

thi nghiém mo hinh vat Iy da giai quyét cac
van d¢ lién quan dén nguyén nhan gay ra tac
nhan anh huong dén ché do lam viéc két cau
bé tiéu nang. Pay 1a giai phap kha thi vé mit
k¥ thuat, vu diém vé thiy lyc cong trinh dong
thoi dam bao cac diéu kién an toan trong quéa
trinh lam viéc cua dap Thac Hudng.
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