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Truong Dai hoc thuy loi

Tém tat: Thi nghiém mé hinh thiy lyc déng vai tro quan trong trong thiét ké cdc cong trinh thuy
loi, thuy dién. Qua thi nghiém mé hinh da gidi quyét nhitng vin dé ky thudt khé khan, nhw: Gidi
phap bé tri cong trinh, bién phap tiéu nang phong xoi, tang kha nang thdo, triét tieu dong xién o
déc nueée, bién phdp giam vin toc dong quan va chiéu cao séng ¢ ha lu’u Vé hiéu qua kinh té thi
nghiém mé hinh thuy lwc da tiét kiém dwoc nhiéu ty dong. Bai viét néu vé hiéu qua cia thi nghiém

mo hinh thuy lyc va mot vi du vé cong trinh Dinh Binh.

I. HIEU QUA CUA THi NGHIEM MO
HINH THUY LUC CONG TRINH

Str dung thi nghiém mo hinh thuy lyc 12 mé
phong cong trinh thuc té hay ché tao thu nho
thanh mo hinh, can ctr vao cac lyc tdc dung chu
yéu ma nd phai chiu, tién hanh nghién ctru thi
nghiém. Nho thi nghiém mé hinh d3 giai quyét
dugc nhidu vin dé k¥ thuat khé ma bang ly
thuyét chuwa danh gia chinh xac nhu viéc b tri
cong trinh, két ciu cong trinh, tiéu ning phong
x01, bdo dam kha nang théo...Co6 truong hop qua
thi nghiém mo hinh di phat hién nhing so suat,
thiéu sot, sai lam gdy mat an toan cho cong
trinh. Qua thi nghiém nho cai tién kich thudc
cac két cAu tiéu ndng, san sau, cac bd phin
khong hop 1y hay dua ra dang két cdu méi nén
da tiét kiém cho Nha nudc hang tram ty dong, vi
du : Thuy dién song Hinh, tran song Ti€ém, tran
nai Ngang, cong Rach Ré, tran Pong Nghé,
thiy dién Hoa Binh, thiy dién Ban Vg, thuy
dién Ban Chat, thuy dién An Khé-Kanak, tran
Cira Dat, tran Ta Trach, hd DPinh Binh, Nuéc
Trong, Ngan Truoi...

Tiéu biéu 1 qua thi nghiém xir Iy hd x6i tiéu
nang cho nha may thuy dién Hoa Binh, da dua
ra giai phap gia cb hop 1y tiét kiém khoang hon
40 ty dong. Thi nghiém mé hinh thay dién Ha
Sé San 2 trén lanh thé Campuchia di dua ra két
céu bé tiéu nang hop 1y, tiét kiém so voi thiét ké
ban dau khoang 50 ty dong. Két qua thi nghiém
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da duoc Cong ty dién lyc Phap tham dinh thong
qua, Cong ty C6 phan tu vin Xay dung dién 1
ap dung thiét ké xay dung cong trinh.

Thi nghi€ém mo hinh cho cong trinh thuy lo1 -
thuy dién Cua DPat, cong trinh dap bé tong ban
mit 16n nhat Péng Nam A hién nay di c6
nhitng thanh qua sau: Lan dau tién tng dung
két cau thong khi cho tran xa Iii & Viét Nam, véi
két cau nay da giam van tdc dong chay ¢ ha luu
tir 2+3m/s, so v6i khong c6 thiét bi thong khi.
X4ac dinh kha nang thao cua tran xa I theo dang
mit cat dang WES 1a dam bao xa Iii, khong phai
ding thém tuynen xa li su c6 tiét kiém hang
chuc ty dong.

Duéi day 1a két qua thi nghiém mé hinh thiy
luc cong trinh Dinh Binh, tinh Binh Dinh

II. KET QUA THi NGHIEM MO HINH
THUY LUC TRAN XA LU PINH BINH

1. Gi6i thiéu tém tit vé cong trinh

Cong trinh dau méi hd chira nude Pinh Binh
duoc xay dung ¢ thuong luu song Con, thudc xa
Vinh Hao, huyén Vinh Thanh, tinh Binh Dinh

Ho chita nuéc Dinh Binh ¢6 nhiém vy da
muc tiéu:

- Chéng 1 tiéu mén, 1d s6m, I mudn déu cung
tan suit P=10%, giam ki chinh vu cho dan sinh.

- Cép nudc tudi, trudc mat cho F1=15515 ha,
sau ndy nang 1én tir 27660 ha dén 34000 ha.

- Cép nuéc cho cong nghiép nong thon va
dan sinh.



- Cap nudc cho nudi trong thity san.

- Xa vé ha du Q=3.0m’/s bao vé moéi truong,
chdng can kiét dong chay va xdm nhap min &
ctra sOng.

- Két hop phat dién.

a) Céc chi tiéu thiét ké

- Cap cong trinh : Cong trinh cap II

- Tan suat lii thiét ké :  P=0.5%

- Tansuat i kiémtra:  P=0.1%

b) Cic théng sé ky thudt chii yéu

- Dién tich luu vuc :

+ C6 ké dén luu vyc thay dién Vinh Son :

Fi,=1040km’

+ Khong ké dén luu vuc thuy dién Vinh
Son : F1,=826km’

- Luu luong trung binh nhiéu ndm (d3 trr TH
Vinh Son) : Q0=31.0m3/s

¢) Cdc thong so ky thudt ciia hé chiva

- Myc nuéc dang binh thuong (MNDBT):
91.93m

- Muc nudéc dang gia cuong P=0.5%
(MNDGC) : 93.27m

- Muc nudc chét (muc nudc trude li)
(MNC) :65.00m

- Dung tich toan bd Y Wrg : 227x10°m’

- Dung tich hitu ich Wy;:  210x10°m’
- Dung tich chét W 16.3x10°m’
+62.00
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Hinh 1a. Phuong 4n thiét k&

- Dung tich phong i Wp: 227.5x10°m’

d) Dip ngiin song tao ho chira

- Loai dap: Beé tong trong luc

- Chiéu dai toan bd: Y Lgsp=571.0m

- Chiéu cao 16n nhit:Hp,=54.30m

- Chiéu dai phan dap khong tran:
LKT:323.0H1

- Chiéu rong dinh dap: Bp=9.0m

- Chiéu dai phin tudong 6 hai vai dap:

Ls=137.0m

- Cao trinh dinh dap: Vpp=95.55m

e) Dap tran xa li

+ Tran xa mat

- Cao trinh nguong tran:  VNT=80.93m
- S6 luong cua: n=6 ctra

- Kich thuoc 1 cura: BxH=14x11m
- Chiéu rong x4 mit: Bxm=84.0m

- Luu lugng xa thiét ké:  Qp050,=4637m’/s

- Luu luong x4 ung voi tan sudt kiém
tra:Qp:0,5%=5530m3/s

+ Ctlra xa day

- Cao trinh ngudng xa: Viex=58.0m
- S6 luong cura: n=6 ctra

- Kich thuoc 1 ctra: BxH=6x5m
- Chiéu rong xa day: Bx¢=36.0m

Qp-0.5%=2700m"/s
Qp0.5%=2766m’/s

- Luu luong xa thiét ké:
- Luu lugng xa ki€ém tra:

+60.50

N b

Hinh 1b. Phuong 4n stra d6i

Hinh 1. Két cau miii phun (cao d6 ghi la m; kich thudc ghi la cm)

2. M6 hinh héa
Pé nghién ctru tinh hinh thity lyc khi xa Ii
qua tran va chon giai phap ti€u nang phong xo6i

ha luu cong trinh. D3 x4y dung mo6 hinh long

ctng, chinh thai véi ty 16 1/80, theo tiéu chuin

tuong tu trong luc (Froude). Pham vi cua mod
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hinh, phia thuong luu cach tim dap 400m, phia
ha Iuu cach tim dap 1200m - qua ciu giao thong
khoang 500m.

3. Két qua thi nghiém

a) Phwong dn thiét ké ban diu

Theo thiét ké ban dau miii phun tran 13 mii
phun lién tyc véi goc hat 12° (hinh 1a), gia c6 2
bén b song ha lwu tran dai khoang 600m bang
bé tong cdt thép.

Thi nghiém mé hinh cho thiy do miii phun c6
goc hat nhé nén dong phun ngin roi gan chan
cong trinh. Dién bién tinh hinh thity lyc & mé hinh
khé phirc tap: Dong phun xa nhét khoang 49.0m
nén gy song 16n va dong quan gan dudi tran,

- Dong chay xiét sau ludng phun qua bé tiéu
ning chay léch vé bo phai. Vi cac ché do thao
1 Qrk va Qgr, duong giao thong & V58.0m déu
bi ngép vi cao 0 muc nudc ha luu & cép Qrx da
1 59.83m. Van tbc dong chay tai vi tri giira
doan gia cd bd phai (cach dudi tran 210m), & sat
bo Vimz=10.0nv/s, Vg4,=8.50m/s. Tai vi tri sau
cau tran bén bd phai Vu=12.0m/s, Vg3,=9.
Om/s. Cau tran gidng nhu mdt ngudng chin
ngang song nén sau cau c¢6 dong chay xiét, dén
vi tri cach dudi tran 550m, van toc day bén bd
phai khoang 8.40m/s.

Qua thi nghiém cho thiy, khi xa Ii, muc
nude 16n nhat ¢ dinh miii hat cta tran mat ciing
chi t&1 65.75m nén cao do tuong phan dong nén
gilt ¢ cao trinh cli V67.0m. Phia ha luu, duong
di & bo phai s€ bi ngap, doan lat d4 bo phai dai
550m van c6 kh niing bj x0i.

b) Phwong dn siva doi

Nhu da néu & trén, do goc miii phun nho
a=12° nén dong phun ngan gan chan cong trinh,
ching t6i da thi nghiém véi 3 géc phun dé chon
miii phun cho phuong an sira doi, két qua ghi &
bang 1.

Bing 1. Chiéu dai dong phun (m)

G,(')C Qo.5% Qo.1%

hat Linax(m) | Linin(m) | Lipax(m) | Liin(m)
o=12° | 46.4 49.6

0=20° | 52.0 44.0 58.4 48.0
0=25°1|50.4 42.4 56.0 46.4

96

Qua xac dinh chiéu dai dong phun xa & mo
hinh chinh toi chon goc hat mili phun cho
phuong an stra doi.

¢) Thi nghiém phwong sin sita déi
(Hinh 1.b)

Két qua thi nghiém phuong an stra doi cho
thdy tinh hinh thuy luc di dugc cai thién dang
ké: Dong phun xa chan cong trinh khoang 59m,
xa hon phuong an thiét ké 9.0m, khong c6 dong
quan va soéng 16m & chan cong trinh.

Do song ¢ ha luu tran cong nén dong chay
xién sang bd phai, sau cau tran dong chay van
con dong d6 1éch sang bd phai. Bén bd phai ha
luu tran dai khoang 600m vén tdc tir 6-7m/s. Bo
trai van toc dong chay nho khoang 1-2m/s. Do
d6 chung toi dé nghi: Bén bd phai véi van toc
dong chay khoang 6-7m/s (giam so voi thiét ké
tir 1-2m/s) nén gia cd bé tong tdm v4i chiéu dai
khoang 850m (sau cau giao thong khoang
300m), chi y sau cdu giao théng co6 dong db
léch sang bén phai. Bén bo trai khong nén gia
c¢6 hodc chi gia c¢b tao my thuat khong kién cd
nhu bo phai.

Két qua thi nghiém di dugc Tong cong ty tu
van xay dung thuy lgi Viét Nam 4p dung vao
thiét ké va xay dung cong trinh Dinh Binh.

III. KET LUAN

Qua thi nghiém cho thdy véi cing cap luu
luong xa, so véi phuong an thiét ké ban dau,
phuong an stra d6i ¢6 wu diém nhu sau:

- Van téc dong chay & ha luu giam khoang
1-2m/s.

- Chiéu cao séng giam tir 1-2m.

- Chiéu dai phun xa ting khoang 9m.

Qua thuc té theo ddi van hanh cong trinh qua
5 nam xa lii, Téng cong ty tu vin xay dung thay
loi Viét Nam - CTCP da nhan xét danh gid tom
tat nhu sau:

- Dién bién vé tinh hinh thay luc ¢ thuc té
tuong ty nhu trén mo6 hinh da mo ta.

- Miii phun tran x4 mat véi goc hat 0=20° da
c6 tac dung tét day duoc dong phun ra xa chan
cong trinh nén dam bao on dinh cho tran xa .

- Phan gia cb ha luu di thi cong theo dé nghi
ciia co quan thi nghiém: Bo phai (nhit 1a sau
cau giao thong) di gia cb kién cb, con bo trai



chi gia cb dé dam bao my thuat khong kién cd
nhu bo phai, do d6 kinh phi tiét kiém khoang 10
ty dong (gia ndm 2004).

- Cong trinh da lam vi€c an toan qua cac mua
1ti. Nam 2010 cong trinh Dinh Binh 1a mét trong
bbn cong trinh thay lgi duoc trao cup vang chat
lugng xay dung.

C6 thé noi rang thi nghiém mo hinh thiy Iyc
dong vai tro quan trong trong thiét ké va xay

dung cac cong trinh thiy lgi, thay dién. Nhiéu
thong sd thuy lwc khong tinh toan 1y thuyét
dugc nhu: Dong quan, sébng ¢ md hinh, hién
tuwong khi thuc, v& dap, xa li qua dap da do dap
dé...ma phai qua thi nghiém mod hinh thuy luc
moi xac dinh dugc. Bai viét néu vé hiéu qua cta
thi nghiém mé hinh thay lyc trong thiét ké va
xay dung cac cong trinh thuy loi, thuy dién dé
ban doc hiéu rd thém vé linh vuc nay.
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Abstract
THE EFFECTIVENESS OF HYDRAULIC MODEL EXPERIMENTS IN DESIGNING
AND CONSTRUCTION OF HYDRAULIC AND HYDRO-POWER PROJECTS

Assoc. Prof. PhD. Tran Quoc Thuong
Vietnam academy for water resources
PhD. Nguyen Huu Hue

Water resources university

Hydraulic modeling is an experimenting method which plays an important role in the design of
irrigation works and hydro-power plants. Model experiments can help with tackling many difficult
technical issues and are an instrumental measure in many facets of construction, such as:
construction locating and planning, energy dissipating and erosion preventing, drawing out and
eliminating the lopsided flows on water slide, reducing turbulent flow velocity and downstream
wave height, etc. Model experiments can save a great amount of money of designing process. This
article presents economical effectiveness of model experiments of hydraulic constructions and its
application to Dinh Binh Project.
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