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Tém tit: Bai bao nay trinh bay két qua nghién citu thuc nghiém trén mé hinh vat Iy cho hai loai doan
cong chuyén tiép chuyen déi cao d@j tir cudi doc nwde xuong day bé tiéu nang cho céng trinh tran xa
lii Earok tinh Pak ldc la logi c6 phwong trinh dirong nieée roi va logi c6 hai ban kinh cong nguoc. Bai
bdo ciing so sanh cdc ddc trung thuy dong luc hoc, kha nang tiéu hao nang luong cia bé tiéu nang khi
dp dung hai logi doan chuyén tiép ndy, ciing nhu diéu kién dp dung cia timg logi.

Summary: The acticle presents the results of empirical research on physical model for two types of
curve transition from the end of the slope to the bottom of stilling basin of Earok spillway, Daklak
province, which one has shape of falling water equation and one has two opposite curve radius. The
article also compares the hydrodynamic features, the ability of energy lossing in stilling basin when
applied to two types of transition, as well as the conditions of application of each type.

I. GIOI THIEU CHUNG

Trong c4c cong trinh tran xa 1i c6 dbc va tiéu ning
déy, viéc lya chon hinh dang doan chuyén tiép s&
quyét dinh dén sy hinh thanh nuéc nhay, hiéu qua
tiéu nang chiéu dai bé, chidu dai doan chuyén tiép
san sau, x6i 16 1ong dan ha lwu va anh huéng gia
thanh cta cong trinh. Lya chon dugc duong cong
chuyén tiép phu hop s& tao ra hidu qua tiéu ning
cao va giam gia thanh dau tu xdy dung la mong
mubn ciia cic nha thiét ké va nghién ctru vé thuy
luc cong trinh.

Theo thiét ké thong thuong, cac cong trinh tran ndi
tiép bang dbc nuéc co tiéu ning day thuong sir
dung doan chuyén tiép 1a kiéu duong nude roi tao
nén bdi mot duodng parabol nhu tran Pa Han, tran
Ta Trach, tran song Sao, tran Nui Céc... Kiéu
dudng nude roi ndy c6 nhuoc diém 1a chidu dai
chuyén tiép 16n, do doc thoai khong tao dugc nudc
nhay cubi doan chuyén tiép dau bé tiéu nang, gy
ra hién tuong khong tan dung hét chiéu siu bé tiéu
ning dé tiéu hao niang lugng thira ciia dong chay.
Trong nghién ctru thi nghi€ém mo hinh thay luc tran

Nguwoi phdn bi¢n: TS. Nguyén Ngoc Nam

x4 lii Earok, hai dang doan chuyén tiép 1a kiéu
duong nudce roi va kién hai ban kinh cong nguoc
dd dwoc dua vao nghién ctru nham téi wu hidu qua
tiéu nang cua bé tiéu nang.

Tran xa lii cong trinh hd chira Earok 1a cong trinh
cép 3, thudc ddu mdi hd chaa Earok tinh Dic Lic,
do ban Quan ly dau tu va xay dung thuy loi 8 1a
cha ddu tu, Vién Thuy dién va Ning luong tai tao
la don vi tu véan thiét ké. Tran xa li dugc thi
nghiém tai Trung tdm nghién ctu thuy luc thude
Phong thi nghiém trong diém qudc gia vé dong luc
hoc séng bién. Coéng trinh dwoc thiét ké véi cac
thong sé nhu sau: Hinh thirc tran sau c6 cira dong
m¢ thuy lyc, ndi tiép dbc nuée, tidu nang day, Kkét
chu bé tong cbt thép M250 dat trén nén d4, Luu
lugng xa thiét ké (P = 1%) 584.84 m’/s; Luu lugng
xa Iii kiém tra (P = 0.2%) 695.83 m’/s; Cao trinh
ngudng tran V495.0m; Cot nudc tran thiét ké
6.85m; Chiéu rong tran nxb=3x7= 21m; Déc nude
c6 @6 dbc i=10%, dai 139m, rong 26m, cao trinh
cudi déc nuéc V479.0m; Poan chuyén tiép tir dbc
nude xudng bé tidu ning dai 19m, ¢ chénh cao dia
hinh 5,5m; Bé tiéu ning dai 35m, cao trinh day
V473.50m, rong 26m [3]. Day la thong sb cia tran
theo phwong 4n cua tu van thiét ké dé xuat.
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I1. MO HINH HOA, CAC THIET BI PO PAC
VA CAP LUU LUQNG THI NGHIEM

M6 hinh thi nghiém duoc xay dung la m6 hinh
chinh thai tong thé c¢6 ty 1¢ hinh hoc A= 30, tuong
tu theo tiéq chuan Froude, dam bao cac diéu kién
tuong tw vé thuy dong luc hoc v6i nguyén hinh.
Sai s6 do ché tao md hinh déu moi < 0.5mm, sai $0
do ché tao phan bé tong khong qua 2cm. Cac thong
s0 thuy dong luc hoc cua dong chay gém trén mé
hinh duoc do dac bang céc thiét bi:

- Do dia hinh long séng, long kénh dung thudc
thép xac dinh chi€u dai trén mat bang, xac dinh cao
do dung may thuy binh Ni04.

- Xac dinh myc nudc trén mo hinh dung kim do
muc nudc do TQ va Lién X6 ché tao; co thé doc
duoc 0.1mm.

- bo d}r(‘mg mit nudc trén mod hiph, do chiéu cao
song bang may Ni04 va mia, sai s0 khong vuot qua
0.5mm dén 1.0mm.

- Xac dinh luu lugng cip vao mo hinh dung dap
tran thanh mong 10 chit nhét tinh theo cong thirc

15
Rebock: Q = b H.**(1.782 + 0.24 ) sai s6 nho
(il

hon 1%.

- Po luu tdc trung binh thdi gian béng dau do dién
tor PEMS,’ E40 do Ha Lan ch§ tao; dai do tr
0.05m/s dén 5.0m/s, sai so cua thiét bi do 1a 1%.

- Mach dong luu tde cling duoc do béng thiét bi
dién tr, may vi tinh nhéan tin hiéu va c6 chuong
trinh cai dat tu xur 1y so liu.

1. CAC PHUONG AN NGHIEN CUU THI
NGHIEM VE POAN CHUYEN TIEP TREN
MO HINH

Trén md hinh da nghién ctru va thi nghi€ém véi 02
phuong an khac nhau ctia doan chuyén tiép.
- Phuong 4n 1: doan chuyén tiép co kiéu duong
nudce roi theo dang parabon 13 két qua thu dugc tir
phuong trinh duong nudc roi, ddy la phuong an do
thiét ké dua ra, v6i chiéu dai doan chuyén tiép la
19m, v6i chénh cao 1a 5,50m, c¢6 phuong trinh: y =
: v
xtgd+ —— (1), Ho=H+ —(2)
K(4H cos™0) 2g
Trong d6: x, y (m) la toa d6 duong cong parabol
theo chiéu doc va dung cua dong chay; 0(°) 1a goc
cia d6 doc day dbc nuéc; Hy(m), H (m) ,V(m/s)
lan luot 1a €0t nudc toan phan &, chiéu sau dong
chay, van téc dong chay & cubi doan doc nude.
- Phuong 4an 2: Poan chuyén tiép 13 mot duong
cong tao boi hai cung tron cé ban kinh nguoc
nhau. Céac ban kinh duogc chon theo biéu thirc R=
(4+10)Hq (m) (3). Véi tran xa 1t Eardk dugc chon
R= 4+5 Hyy. Heq 12 chiéu sau dong chay cudi déc
duoc xac dinh bé‘mg cach tinh duong mat nudce trén
dbc nudc véi luu luong thiét ké, Heg™ 2.3m 14 sb
lidu thi nghiém tir phwong 4n thiét ké (Phuong an
1). Poan chuyén tiép Phuong 4n 2 c6 chidu dai 1a
15,50m véi d6 chénh cao 8,5m, dugc hop bdi hai
cung tron c6 ban kinh la 10,0m. CAu tao cua hai
loai doan cong chuyén tiép thé hién & Hinh 1
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Hinh 1. C4u tao bé tiéu nang va doan chuyén tiép cac phuong an
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IV. KET QUA THi NGHIEM VOI PHUONG
AN1

Mb hinh dugc thi nghiém véi 5 cAp luu lugng ghi
0 Bang 1. Qua trinh thi nghiém da tién hanh quan
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sat mo ta tinh hinh thuy lyc, dac dlem nbi tiép tiéu
nang va tién hanh do cac thong s6, muc nudc, van
toc, d6 sau dong chay trudc nudc nhay (h) d6 sau
lién hiép sau nudc nhay h,’’, chiéu dai nudce nhay
Loy, xac dinh vi tri nwdc nhay.

Bang 1. Cdc cap muc nweée, lwu lwong thi nghiém

Q q Ztl Zhl
TT ) ) Ghi chu
(m’/s) (m7/s) (m) (m)
1 695,83 26,76 503,25 483,37 Muc nuée kiém tra
2 584,48 22,48 502,50 483,00 Muc nuée thiét ké
3 500,00 19,23 501,90 482,68 Muc nudc DBT
4 400,00 15,38 501,12 482,27
5 300,00 11,54 500,26 481,81

4.1. Tinh hinh ndi tiép tiéu niing trong bé
phuong an 1

Quan sat dong chay trén mé hinh nhéan thay lan
nude tir doc di xudng bé khong bam sat mat doan
chuyén tiép; Dang nu6c nhay dau bé tidu ning co
dang nhay mit, mit cit dau nudc nhay & ngay trén

doan cong chuyén tiép. Pham vi nudc nhay nim
mot phan & doan cong chuyén tiép tir 8 dén 12 m
(Anh 1), mot phan & bé tiéu ning nén hiéu qua tiéu
nang thap, song nudc ¢ doan kénh sau bé dat tr 0,7
dén 1,2m. Bang 2 thé hién cac thong sd ndi tiép
tiéu nang ctia dong chay tir doc xudng bé.

Bdng?2. Xdc dinh cdc yéu t6 ciia nuwde nhay PATK

Thi Q Muyc nudc (m) Céc yéu té nude nhay (m) )
3 Ghi chu

tu (m’/s) Znd Zha he h.” Lnn

1 695,83 503,26 483,37 1,50 10,5 33,0 Dau nudc nhay

2 584,48 502,50 483,00 1,38 9,8 30,0 tién sau vao doan

3 500,00 501,90 482,68 1,30 9.4 28,0 cong chuyén tiép

4 400,00 501,12 482,27 1,20 8,8 26,0 tor 8-12m nén & pqhe‘”n}
nudc nhay trong bé bé

5 300,00 500,26 481,81 0,96 7,5 25,0 chila 17-21m

Tir bang 2 cho thy chiéu sdu trudc nudc nhay tir
0,96 dén 1,50 m, chi€u dai nudc nhay tur 25 dén
33m, chiéu sau dong chdy sau nudc nhay tr 7,50
dén 10,00m, mit cat trudc nudc qhéy say ra trén
doan cong chuyén ti€p cach dau bé vé thugng luu
voi chi€u dai 1a tr 8 dén 12m, nén chiu dai nude
nhay nam trong pham vi bé 1a 17 dén 21m. Do d6
ta thay chi€u dai bé bi thira dén 1/3 voi cap luu
luwong 16n nhat.

4.2. Danh gid hiéu qua tiéu nang

Pé danh gia hiéu qua tiéu ning trong bé ta thiét 1ap
phuong trinh nang luong cho hai mat cat 1a [2]:

- Nang luong mit cit cudi déc nudc dau doan cong

A <A aVl(z)
chuyén tiép: E;;=Zo+ 2 4

g

- Nang lugng mat cit dau kénh xa ha luu, ngay sau

: av
bé tiéu nang: E4.=Z s+ — (5)

2g
Phan ning luong duoc tiéu hao trong bé AE = E, -
Ei4 (6), va ty 1€ nang lugng tiéu hao dugc xac dinh
theo cong thitc AE / Ejo (%) (7).
Ung véi 5 cip luu lugng duogc thi nghiém trén mo
hinh ta do duoc cac gia tri: Zyo, Vi, , Z1s, V), dem
thay vao biéu thirc tir (4) dél} (6), két qua ghi trong
bang 3. Trong d6 mat chuan so sanh muc nang
lwong dugc chon lég mat cat nam ngang di qua mat
trén ctiia doan gia ¢6 ha luu véi cao trinh 476,00m

TAP CHi KHOA HOC VA CONG NGHE THUY LO1 SO 11/2012 51




KHOA HOC

Bdng 3. Tinh hiéu qud tiéu nang cua phwong an 1

CONG NGHE

Thi O Tai mat cét 10-10 Tai mit cét 14-14 EAEE= %E
W) Ho(m) | Vi) | Eo@) | Ham) 0 M0 euhao
1 695,83 2,16 12,69 13,37 8,22 2,45 8,52 6,45 48,22
2 584,48 1,96 12,62 13,08 7,57 2,33 7,85 5,78 4421
3 500,00 1,83 10,44 10,38 7,19 2,03 7,40 5,17 49,79
4 400,00 1,70 9,45 9,26 6,64 1,90 6,82 3,11 33,60
5 300,00 1,49 6,72 6,80 6,08 1,60 6,21 1,88 27,66

Tir s6 lidu tinh ra trong bang 3 ta thiy hiéu qua tiéu
ning cua bé dat trén dudi tir 27 dén 48 % so véi
ning luong tai mit cit cua dong chay tir cubi doc
d6 vao bé tidu nang, mit cat 10.

V. KET QUA THiI NGHIEM VOI PHUONG
AN 2

5.1. Tinh hinh néi tiép tiéu ning trong bé phwong
dn 2

Quan sat dong chay trén mo hinh nhan thay:

+ Poan chuyén tiép cudi déc ndi véi bé tiéu ning
dugc thay doi 1a 2 cung tron nguoc da co tac dung
lam cho dong chay bam sat mat cong trinh, mat cat
dau nude nhay xuat hién ¢ dau bé tiéu nang;

+ Dang nuéc nhay dau bé tiéu ning c6 dang nhay
day hoan chinh.

Anh 1. Dong chay trén doan chuyén tiép phuong an
1, nudc nhay ngay trén doan chuyén tiép véi Qm =
584.48 m%s

Anh 2. Dong chay trén doan chuyén tiép phuong an 2,
nudc nhay trong bé tiéu nang voi Qr = 584.48 m*/s

+ Trong 5 ché d6 luu lugng xa 1, chi khi xa 1u
thiét ké va kiém tra thi song truyén xuong kénh xa
ha Iuu tuong d6i 16n, con khi xa 1u véi cac cép nho
hon 500 m%/s thi song lan truyen xudng kénh ha
luu khong 16m, it gay nguy hiém do séng VO vao
mai bd kénh ha luu bé tiéu ning vi véi cac cap Q

16n (kiém tra va thiét ke) c6 gia tri h”” 16n hon myc
nudce trén doan gia cd sau bé tiéu ning sinh ra nudc

do.
Béng 4 thé hién cac thong s6 ndi tiép tiéu ning cua
dong chay tir doc xudng bé cua phuong an 2.

Bang 4. Xdc dinh cdc yéu t6 nwée nhay phwong én 2

Tha Q Muyc nudc (m) Céc yéu té nude nhay (m) L
3 Ghi chu
tl.I (m / S) Zh(‘3 Zha hc hc” Lnn
1 695,83 503,16 483,37 1,20 10,20 31,00 DPau nudc nhay
2 584,48 502,41 483,00 1,14 9,80 28,50 tién sau vao doan
3 500,00 | 501,80 | 482,67 1,02 9,20 25,50 | cong chuyén tiép
4 400,00 501,01 482,26 0,90 8,70 21,00 tr 8-12m nén & p}lﬁr}
nudc nhay trong bé bé
5 | 30000 | 500,17 | 481,83 | 0,66 8,00 18,00 | chila 17-21m
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Tir bang 4 cho thay chiéu sdu trude nude nhay tir
0,66 dén 1,20 m, chiéu dai nudc nhay tir 18 dén
31m, chiéu siu dong chay sau nudc nhay tir 8,00
dén 10,20m.

KHOA HOC [Kele]\[e]\[e]i]3

5.2. Danh gia hiéu qua tiéu nang phwong dn 2

V6i cach lam tuong ty phwong an 1 két qua tinh
hiéu qua tiéu nang ghi trong bang 5.

Bdng 5. DPanh gia hiéu qua tiéu nang phwong an 2

Tai mat cat 10-10 Tai mat cat 14-14 =
Tt?rl'r Qzéla T T Vi E., EAI(EEM .A%E
; (m/s) Hip(m) | Vio(m/s) | Ejp(m) | Hys(m) (m/s) (m) (m) tiéu hao
1 695,83 1,77 16,03 20,86 7,61 2,75 8,00 12,86 61,66
2 584,48 1,54 14,77 18,66 7,42 2,26 7,68 10,98 58,84
3 500,00 1,33 14,40 17,90 6,90 2,13 7,13 10,77 60,15
4 400,00 1,07 14,34 17,55 6,68 1,78 6,84 10,71 61,04
5 300,00 0,88 12,29 14,57 6,01 1,41 6,11 8,46 58,07

Tir s6 lidu tinh toan hiéu qua tieu nang cho ta thay,
v6i phuong an stra ddi rat ngan doc nude, sira lai
doan cong chuyen tiép, hiéu qua tiéu nang da duoc
tang 1én, ty 1 phan trim nang luong duoc tiéu hao
trong bé dat tir 58 % + 61.6%. Tuy nhién, tr sb lieu
do chiéu dai nudc nhay cho thiy, chidu dai bé van
con twong d6i dai, chidu dai nudc nhay 16n nhit
van con t6i 31m, mit khéc, song lan truyén xudng
ha luu con xa va 16n, vi Vay, can su dung giai phap
tiéu nang phu nham rat ngan thém chiéu dai nudc
nhay ciing nhu chiéu dai bé tidu ning va giam nhe
gia cd ha luu, nhét 1a mai kénh xa bd phai.

VI. SO SANH VA BAN LUAN

- Tir két qua thi nghiém tai Bang 3 va Bang 5 cho
thdy gia tri luu toc truéec doan cong chuyén tiép
cua phuong an 2 16n hon va d6 sau dong chay nho
hon so véi phuong an 1 1a do: Trong phuong an 1
dugc thiét ké véi chiéu dai déc nudc 114 139m va
cudi dbc co cac mo nham nhan tao dé gidm van tde
dong chdy. Trong phuong an 2 co quan nghién ciru
thi nghiém da kién nghi cit ngin 30m chiéu dai
dbc nude so voi phuong an 1 va khong sir dung md
nham gia cuong. Ciing do viéc cit ngan doc nudc
ma cao trinh cudi ddc nude 1a 479m & phuong an 1
va 482 m ¢ phuong an 2. Do vay néu, doan chuyén
tiép van st dung dang dudng cong nudc roi thi
chiéu dai doan chuyén tiép con 16n hon phuong an
1.

- V6i dang duong chuyén tiép ciia phuong 4n 2 cho
thay c6 hiéu qua hon phuong an 1 vé phuong dién
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thuy luc: tao cho dong chay bam sat bé mit doan
chuyén tiép da tao ra do siu trudc nudc nhay nho
hon, tan dung duoc hét chidu sau bé dé hinh thanh
nude nhay; vi tri nude nhay ngay tai dau bé tiéu
ning khong an siu vao trong doan chuyén tiép;
chiéu dai nuéc nhay ngan hon; hiéu qua tiéu hao
nang lugng 16n hon, dat dén 61%. V& mit gia trii
tuyét ddi voi phuong an 2 tiéu hao dugce tir 8,5 dén
12,5 mH,0 so véi phuong an 1 1a 2 dén 6,5 mH,0

- Dang duong chuyén tiép kiéu nudc roi theo
phuong trinh parabol c¢6 nhugc diém 1a khong tao
duoc dong chay bam sat bé mit cong trinh trén
suat chiéu dai doan chuyén tiép, nén dong chay tao
sau d6 nhu mot dong phun & giita bé theo chiéu
dtng, khong tan dung dugc triét dé chiéu sau bé dé
tiéu ning. Do khong c6 du do sau dé hinh thanh
xody dimg hoan chinh nén chiéu dai nuéc nhay
thuong 16n hon, hiéu qua tiéu ning giam dang ké
chi dat tir 27 dén 50%. Két qua nay ciing thu duoc
tir két qua nghién ctru thi nghiém moé hinh tran xa
1&i B4 Han tinh Ha Tinh [4].

- Khi sir dung dang duong chuyén tiép kiéu nudc
roi mit cit dau cira nudc nhay thuong xuét hién
trén bé mat doan chuyén tiép 1a dang nudc nhay
trén kénh c6 do dbc 16n [1], do vay chidu dai bé
tiéu nang dugc tinh toan theo chidu dai nudc nhay
thudng thién 16n. Con d6i v6i dang duong nudc roi
voi hai ban kinh cong nguogc tao ra dugc nudc
nhay c6 mit cit truGe nude nhay tai vi tri cudi
doan chuyén tiép, nuéc nhay nam tron trong bé
tiéu nang do vay viéc xac dinh chiéu dai bé khi
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thiét ke theo chi€u dai nudc nhdy dam bao co do
chinh xac cao hon

- Poan chuyén tiép kiéu hai cung tron (phuong
anl) td ra c6 hiéu qua vé mit thuy lyc hon nhiéu so
v6i duong cong dang nudc roi (phuong an 2), &
chd hiéu qua tiéu nang va bam bién rat tét cho du
van toc trudc doan chuyén tiép 1on hon dén 4m/s.

- Khi thié't‘thié't ké sir dung dang duong chuyén
tiép theo ki€u hai ban kinh cong nguoc sé:

+ Thuén lgi hon khi tinh todn, do cong thtrc tinh
toan don gian;

TAI LIEU THAM KHAO

+ Viéc lya chon cac cung cong dé tao tiép tuyén
v6i cac duong thing cua doc nudc va day bé dé
dang hon do viéc st dung hai dudong cong riéng
biét.

+ V6i cing mdt chénh cao thi dang ndi tiép hai
dudng cong c6 chiéu dai chuyén tiép ngin hon, do
vay khdi luong cong trinh dugc giam nho.

Dang dudng chuyén tiép kiéu hai ban kinh cong
nguoc rat ¢ hidu qua voi tran Earok va céc tran
twong tu, khi co ty luu dén 30m*/s.m;

[1]. Hoang Tu An (2008), Thuy luc cong trinh, nxb Nong nghiép.
[2]. Nguyén Canh Cim, va nnk (2008), Thuy luc tap 1, 2, nxb Nong Nghiép;

[3]. Lé Vian Nghi, Hoang Biic vinh, Nguyén Viét Hung (2011), Bao céo két qua thi nghiém mé hinh thiy lyc tran

Earok tinh Dic Léc.

[4]. Lé Van Nghi, Bang Thi Héng Hué, va nnk (2010) Bao céo Kkét qua thi nghiém mo hinh thuy luc tran Pa Han

phuong an tiéu nang Pay, tinh Ha Tinh.
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