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KET QUA THi NGHIEM MO HINH THUY LUC TRAN XA LU BAN LAI

Lé Vian Nghi , Ping Thi Hong Hué, Poan Thi Minh Yén,
Nguyén Tién Hai, Lé Tién Trong
Phong Thi nghiém trong diém Quéc gia vé déng luc hoc séng bién

Tém tit: Tran xd lii Ban Ldi la cong trinh c6 ché d6 van hanh phire tap gom tran twong nguec b
tri & giita long séng va hai khoang tran xda mdt bo tri 2 bén. Cot nudc trén tran I6n nhdt khodng
10m phia tran xa mdt va gan 20m véi tran tiwong nguc. Khi xa lii thiét ké, cong trinh can dam bado
liew liwong vé ha luu khéng gdy ngdp lut thanh phé Lang Son. Do dé viéc bé tri tong thé cong trinh,
van dé dong chay bam bién tru pin, mdt tran, ddy twong ngwc va noi tiép, tiéu nang ¢ ha lheu la rat
phike tap. Bai bdo nay trinh bay tom tat két qua nghién ciru thiee nghiém trén mé hinh tong thé,
cac kién nghi sua doi hop ly dam bao muc tiéu va sw van hanh an toan, hiéu qua cua cong trinh
khi di vao hoat dong.

Tur khéa: Tran xa 1i; M6 hinh thi nghiém.

Summary: The Ban Lai spillway is structure that has complex operation include the spillway with
breast wall in the middle of the river and two ogee crests-controlled spillways in side by side. The
highest water column on the ogee spillway is over 10m and on the breast wall spillway is nearly
20m. With the design flood, the project should ensure discharge flow downstream does not cause
flooding Lang Son city. Thus, the overall layout of the works, the problems as the boundary flow,
the overflow, under the breast wall, the energy dissipator are very complex. This article presents
a summary of the results of the overall hydraulic modeling test, making recommendations for
modifying to ensure that the operation is safe and effective when the structure operates.
Keywords: The spillway; Physical experimental model.

1. MO DAU

Cong trinh dau méi hd chira nuée Ban Lai duoc
xay dung trén song Ky Cung thudc dia phan xa
Khuét Xa, huyén Loc Binh, tinh Lang Son véi
nhiém vu chinh: chéng 1 tiéu man va 1 som;

nhu trinh bay trong bang 1. Hinh thirc ti€u nang
day, kich thudc bé tiéu ning: dai x rong x sdu =
70,0 x 58,0 x 4,5(m); cao trinh day bé +266,70m;
cao trinh dinh twdng bé tiéu ning +285,00m.
Tuong tiéu nang ha luu cao 2,0m.

giam 1ii chinh vu cho thanh phé Lang Son va
ving phu cin véi tin suét P = 1%, cap nudc tudi
cho 2.045 ha dét canh tic, tao ngudn cip nudc
cho sinh hoat, cong nghiép, xa nudc dam bao
moi trudong sinh thi ha du trong mua kho, két
hop nudi trong thuy san va phat dién;

Tran x4 1&i Ban Lai bé tri & 1ong song, khoang gitra
dap chinh, gdm: tran c6 twdng nguc (03 cira) bb tri
& giita; hai bén 13 tran x4 mit (mdi bén 01 ctra).
Céc thong s6 k¥ thuat ctia cong trinh duoc thiét ké
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Tran x4 1t Ban Lai 1a cong trinh cip II, ¢6 ché
d6 1am viéc két hop phrc tap. Lii thudng xuyén
duoc x4 qua tran teong nguc va dam bao khong
ché luu luong xa khong giy gap lut thanh phd
Lang Son. Lii kiém tra va cac truong hop su cb,
ket cira, s& xa két hop qua ca hai tran. Dong
chay qua tran vé ha luu 1a két hop giira dong
chdy qua tran xa mat véi cdt nude hon 10m, ty
luu q = 66m’/s/m va dong chay qua tran xa siu
¢6 cOt nude gan 20m, ty luu q = 56m3/s/m; Van
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d& b6 tri tong thé mat bang, tinh hinh thuy luc,
nbi tiép, tidu nang..., khong thé xac dinh tuong
minh qua tinh toan. Do d6, nghién ctru thi
nghiém mo hinh thuy luc tran x4 14 Ban Lai la
cap thiét. Két qua thuc nghiém trén mé hinh s&
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dua dén cai nhin truc dién, tong quan khi cong
trinh 1am viéc ciing nhur gitip sira d6i, hoan thién
nhim dam bao nhiém vu xa lii, dam bao an toan
khi cong trinh di vao hoat dong.

Bing 1. Thong s6 cong trinh tran

A . Pon D A - Pon D
T Théng sO i Trl sO TT Thdng sO i Trl sO
vi vi
| | Tran tuGng nguc Il |Tran xa mat
: Hinh thlc mat cat Tran  thuc 1 Hinh thlic mat cat Tran  thuc
dap tran dung dap tran dung
2 SO cla clfa |3 2 SO cla clfa |2
) o, Kich thudc cUa
3 |KichthuGc cua (BxH)| m |[5,0x4,0 3 m 12,0 x 111
(BxH)
4 | Cao trinh ngudng m [294,0 4 |Cao trinh nguGng |m 303,1
Chiéu rdng tran (k€ Chiéu rdng tran (k€
5 s . m |28,0 5 , . m 36,0
ca tru pin) ca tru pin)
6 |[LUulugng xa (1%) | m¥/s |841,6 6 |LUu lugng xa (1%) -
7 [LUulugng xa (0,2%) | m3/s |843,8 7 |Luulugng xa (02%) m3/s |1604,0

Puoc sur déng thuan ctia chu du tu va cac bén lién
quan, Phong Thi nghiém trong diém Qudc gia vé
dong luc hoc song bién da chu dong tién hanh thi
nghiém trén mé hinh mit cit va mo hinh tong thé
tran xa 1t Ban Lai. Cu thé: thi nghi¢m mo hinh mat
cat xac dinh tinh hop Iy ciia: Puong cong mit tran;
Puong cong day tuong nguc; xac dinh so bd pham
vi chiéu dai bé tiéu ning, vi tri va chiéu cao md tiéu
ning trong bé; Thi nghiém md hinh tong thé xac
dinh sy hop 1y vé: bd tri tong thé cong trinh, hinh
dang dau thuong luu, ha luu cac tru pin, chinh xac
héa kich thudc cong trinh ti€u nang trong bai toan
khong gian.

Céc stra d6i tir két qua thi nghiém mé hinh mit cat
dugc ap dung vao phuong an thiét ké ciia mo hinh
tong thé, gdm: Pudng cao day tudng nguc dang
vat 26 cao trinh ddy bé tiéu ning 1a +264,7m; B6
tri 2 hang md tiéu nang cao 3,2m va 3,5m, mai
thuong luu ctia mb nghiéng 76° [1], [2]. Chi tiét

cac stra d6i tir két qua thi nghiém mo hinh mit cat
dugc trinh bay trong [1].

Bai bdo nay trinh bay tom tat cic ndi dung sira
doi va két qua thi nghi€ém phuong an hoan thi¢n
trén mo hinh tong the.

2. MO HINH HOA, CAC THIET BI PO
PAC THi NGHIEM

Dé nghién ciru tinh hop 1y ctia bé tri tong thé va
tinh hinh thuy luc trong bai toan khong gian tran
xa lii Ban Lai, xay duyng m6 hinh tong thé 1ong
cing, chinh thai, ty 1€ hinh hoc A= 40, tuong
tu theo tiéu chuin trong luc (Froude). Pham vi
mo phong LxBxH = (28,0x15,0x1,8)m.

bam bao tuong tu vé nham, déi voi cac hang
muc cong trinh bing bé tong ¢ chit lwgng cao
nhu mit dap tran, tru pin, bé tiéu ning.. trong
mo hinh dung kinh hitu co hoac vira xi mang
danh bong nhan c6 n, = 0,0087+0,0097. Dbi
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véi cac kénh dao, kénh ty nhién, dung vira xi
mang cat min danh bong hodc dé nguyén dam
bao nn=0,0136+0,0162.

Céc thong sb thuy dong luc hoc cuia dong chay
trén mo hinh duoc do dac béng cac thiét bi:
Théng sé muc nudc (cao trinh, do sau, do dai)
xac dinh bang méy thuy binh Ni04 va mia, sai s6
khong vugt qua 0,5mm dén 1,0mm, kim do muc
nuée ¢b dinh doc chinh x4c t6i 0,Imm, thude
thép. Xéac dinh gid tri luu téc trung binh thoi
gian, mach dong luu toc bang dau do dién tr
PEMS, E40 do Ha Lan ché tao; Dai do tr
0,05m/s dén 5,0m/s, sai s6 clia thiét bi do 1a 1%,
chuyén chay dir liéu do bang bang mém chuyén
dung. Xac dinh thong s6 luu lugng qua cong
trinh dung dap tran thanh mong chit nhat, cong
thirc tinh toan Rebock: Q = b H+¥2(1,782 + 0,24

H* - A .
F) sai sO nhd hon 1%.

3. CAC PHUONG AN, NOI DUNG
NGHIEN CUU THi NGHIEM

3.1. Cac phuwong 4n va ndi dung sira doi
trong mdi phwong an thi nghiém

Trén mo hinh da nghién ctru thi nghiém véi 04
phuong an:

+ Phuong 4n thiét ké (PATK): Ap dung cac kién
nghi sira d6i tir mo hinh mét cat nhu d trinh bay
trong muc 1, cac thong sb khac nhu tai lidu thiét
ké;

+ Phuong 4n sira d6i 1 (PASP1): Cac thong sd
tran nhu PATK, ddy bé tiéu ning ning cao
1,0m; cao trinh day bé +265,7m. Giam chiéu
cao md tiéu ning so PATK; chiéu cao 02 hiang
mb tiéu nang tuong ung 1a 2,8m va 3,2m;

+ Phuong 4n stra d6i 2 (PASP2): Sau khi thi
nghi¢ém PATK va PASP1, da kién nghi cac ndi
dung can stra d6i gdbm:

- Hinh dang duong cong dau tru pin thuong luu
cua 2 khoang xa mat;

- B6 tri tudng canh dai 1,2m ¢ dau thuong luu
tru bién cla tran x4 mat nham lam giam co hep
dong chay, giam 4p suat Am trén mit tran;
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-Ha thép 0,5m chiéu cao 18 x4 sdu tr D = 4,0m
xuéng 3,5m (HxB = 3,5%5,0m);

- Thay d6i dudng cong mit tran turdng nguc tir sau
doan thang chuyén ti€p (sau tru pin gitra), nang cao
trinh mat tran b'fmg cao trinh tran x4 mat;

- Cit ngin 12m cta phan try kép ngang (dinh &
cao trinh +285,0m). Sta d6i duong cong
chuyén tiép cua doan tru kép chéo cho thuan vé
thuy lyc;

- Cong trinh tiéu ning nhu PA sira d6i 1 va vi
tri md tiéu ning tién vé thuong luu 6m so voi
PASDI.

+ Phurong 4n hoan thién: Tir két qua thi nghiém
cia PASD2, chinh x4c héa mot sb két ciu cong
trinh nhiam téi vu tinh hinh thuy luc, giam ap
luc 16n mo tiéu nang, giam 4p suat 4m trén dinh
md, tién hanh stra d6i va thi nghiém phwong an
hoan thién gom:

- Cac hang myc cong trinh nhu PASD2;

- Stra d6i hinh dang tudng canh bén phai tran xa
mit tir dang thang sang cung tron, dai khoang
1/6 duong tron ban kinh R = 2.5m;

- Sira d6i mai vét thuong luu hiang md tiéu ning
thtr nhét tir nghiéng 76° vé goc nghiéng 60°.

3.2. Myc nuéc thi nghiém

O mdi phuong an, tién hanh thi nghiém cac cip
lwu lwong twong tmg voi cac cAp muc nudc
thuong luu (MNTL) gdm: muc nudc kiém tra
(MNKT); Muc nuée thiét ké (MNTK); Muc
nudc dang binh thuong: Z11=303,10m va cac
muc nudc trung gian. Myc nude ha luu dugce
xac dinh theo quan h¢ Q~Zy do tu van thiét ké
cung cap.

3.3. N§i dung thi nghiém

Trong mdi phuong 4n, tién hanh thi nghiém 9 noi
dung, trong bai bao nay chi trinh bay két qua thi
nghiém nhing van dé chinh, thay doi rd rét giira
cac phuong 4n gdm: (1). Kha ning thao; (2.3).
Luu tbc, mach dong luu téc dong chay; (4).
Mach dong ap suit dong chay; (5). Tinh hinh
thiy luc, ndi tiép dong chay ha luu; (6). Hiéu qua
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Hinh 1. Bé tri tong thé cong trinh -
Phuwong dan hoan thién (PAHT)
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Hinh 2. Cdt doc qua tran twong nguec -
Phuwong dan hoan thién

4. KET QUA THi NGHIEM
4.1. Vé kha niing thao

Toéng lwu luong thio qua ca hai tran dat
2421m?/s tng v6i muc nude li kiém tra. Ung
v6i muc nudc lii thiét ké, mo doc 1ap tran tuong
nguc, luu lugng thio qua tran dat 841m?/s, dam
bao luu lugng khéng ché cho thanh phd Lang
Son. Kha nang thao qua tran la dam bao yéu
cau. Hé s6 luu lugng trng voi cot nudc thiét ké
dd ké toi co hep cua tran tuwong nguc dat
p =0,86; cua tran x4 mdt dat m = 0,445. Chi
tiét két qua thi nghiém kha ning théo chi tiét

ANV - . —f— trinh bay trong bang 2.
Bing 2. Kha niing thio qua cong trinh @ng véi cac ché do 1am vige
Két qua thi nghiém
TT | Truongh Ghi cha
Sl | Qe |
1 P0,2% 31346 | 28445 | 24214 62,09 - - Mo ca 2 tran
2 P1% 313,44 | 279,84 | 841,0 56,07 19,44 | 0,860
3 | MNTL=312,7 | 312,72 | 279,71 | 821,2 54,75 18,72 | 0,857
4 | MNTL=312,0 | 312,1 | 279,61 | 803,7 53,58 18,10 | 0,855
5 | MNTL=310,0 | 310,34 | 279,39 | 756,5 50,43 16,34 | 0,852 M déc lap
6 | MNTL=309,0 | 309,06 | 279,24 | 720,9 48,06 15,06 | 0,850 Tran tuong
7 | MNTL=307,0 | 307,26 | 278,99 | 664,4 44,29 13,26 | 0,842 ngye
8 | MNTL=305,0 | 305,28 | 278,7 597,8 39,86 11,28 | 0,833
9 MNDBT 303,10 | 278,17 | 517,6 34,51 9,10 | 0,821
10 ranh gioi 299,86 | 277,27 | 3553 23,69 5,86 | 0,754
11 chay ho 298,94 | 277,05 | 311,3 20,76 4,94 | 0,427
12 P0,2% 313,46 | 282,55 | 1582,8 65,95 10,37 | 0,4460
13 P1% 313,44 | 282,53 | 15753 65,64 10,34 | 0,4454
14 | MNTL=312,0 | 312,02 | 281,53 | 1259,9 52,5 8,92 | 0,4448 | Mo doc lap
15 | MNTL=310,2 | 310,17 | 280,13 | 886,6 36,94 7,07 | 0,4432 | Tran xa mit
16 | MNTL=307,9 | 307,90 | 278,01 | 493,7 20,57 4,80 | 0,4414
17 | MNTL=305,6 | 305,65 | 276,01 | 189,9 7,91 2,55 | 0,4393

4.2. Luu tdc va mach dong lwu toc dong chay

Véi phuong an hoan thién, do dugc sua doi
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nang mat tran trong nguc bang mat tran xa mat
ddng thoi cat ngan try kép, dong chay qua tran
xa 1ii Ban Lai da phan tan déu trén toan mat ct
ngang & khu vuc cudi tran, dau bé. Chénh léch
lru toc dong chay day theo ludng tran mit va
tran tudng nguc giam so v4i phuong an thiét ké;
dong mit trong bé tiéu ning va ha luu ciing
giam so vo1 cac phuong an da thi nghiém va s«

véi PATK.

Gi4 tri Ivu toc 16n nhit khu vuee md tiéu nang,
dau bé tiéu nang dat Vimax= 19,95+23,34m/s. O
cudi bé luu tdc 16n nhat dat Vimx = 3,8+7,9m/s.
Trén kénh ha luu, do tac dung cua tudng tiéu

GOV CONG NGHE |
ning ring cua, dong chay ém hon va luu tdc
dong chay nho hon PASD?2, trén doan kénh gia
cb tam lat bé tong, luu toc dong chay day trén
kénh dat Vimax = 1,82m/s (PASD2 ¢c6 Viax =
2,51m/s); dong mat dat Vimax = 2,49m/s; & gilra
long kénh Vimax= 3,04m/s.

Mach ddng luu toc 16n nhit xuat hién & khu vuc

Uy Usoo iy be 4 ivil Buii L fuu gL GyLS 1uu
toc nho, dat Gymax = 0,08+0,16m/s. Chi tiet gia
tri luu toc tai mot sO vi tri cong trinh trinh bay
trong bang 3.

Bang 3. Bang gia tri lwu toc tai mdt s6 vi tri cong trinh - v(m/s)

Vi trf cong trinh M6 t hop Modoc lap

Tran tuong nguc Tran xa mat
Thuong luu (T3) 0,81;0,63 0,78; 0,46 0,96; 0,59
Thuong luu (T2) 2,79; 1,55 3,16; 1,29 3,52; 1,62
Thuong luu (T1) 16,25;12,02 15,94; 14,35 7,88; 6,95
Dinh tran (0) 16,98; 13,47 15,16; 14,18 12,35;10,55
Chén tran H6 21,55; 15,25 3,80; 16,30 22,77;5,05
Bé tiéu ning (H7) 19,95;17,83 2,88; 11,81 19,42;9.92
Bé tiéu ning (HS) 15,70;9,65 1,57; 8,53 18,68; 3,21
Mb tiéu nang (M1; M2) 23,16; 15,85 19,11; 10,24 23,34; 16,65
Gitra BTN (H9) 9,75;791 248;11;71 11,91;2,00
Gitra BTN (H10) 731;3,39(3,07) 3,04; 8,60 (3,99) 9,37;3,01 (1,90)
Cudi BTN (H12) 3,73;2,44 (3,83) 2,17;5,79 (5,44) 7,99;2,19 (2,03)
San gia c6 BTCT (H13) 3.32;4,18 (4,26) 1,98; 4,66 (4,41) 5.44;3,03 (1,45)
San gia ¢ BTCT (H14) 0,88;0,76 (4,23) 2,03;1,96 (4,82) 1,52; 1,69 (3,07)
San gia ¢ BTCT (H15) 0,87;1,78 (3,58) 0,95; 1,22 (4,19) 0,60;2,11 (3,09)
San gia c¢6 tim lat BT (H17) 1,82;1,76 (2,44) 1,29; 1,42 (1,85) 1,80; 2,13 (2,49)
Kénh tyr nhién sau gia c6 (H18A) 1,59;1,57 (1,92) 1,02; 1,15 (1,27) 1,68;2,05 (2,66)
Kénh tu nhién (H19) 298;3,01(2,83) 1,98;2,63 (2,34) 2,14;2,72 (2,66)

Ghi chii: Gia tri luu toc trong bang 3 nhu sau:

- Vung thuong luu va mdt tran: biéu thi gia tri

lru téc 16n nhat va luu tée trung binh mit cit:
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Vimax ;th;

- Khu vyc Bé tiéu nang, kénh xa: biéu thi gia tri
luu toe day lon nhét doc myén tran mat; tuyén
tran twong nguc va luu téc dong mat: Vianmar
Vtréntufmg ngucs (Vmét),

4.3. Ap suit trung binh dong chay

Khi tran lam viéc, trén mat tran xa mat va tran
tuong nguc xuat hién gia tri 4p suat am tai mot

,
QA vi tri enie hA can tim tran khndano 20m (34 tri

-1,0VI1l I1uv
2,56mH>0. Puong cong bién day tuong nguc
dong chay bam nén khong cé ap suat am. Tai vi
tri cic md tiéu nang cé hién twong giam ap tai
dinh cac md, doc theo tuyén tim tran xa mit ap
sudt 1on nhét tai hang mé 1 voi Prax= -
0,27m H,0 (6 PASD2, v6i méi thuong luu mb
76°, gi tri ap suat ndy 1a Puax = -1,87mH,0).

vd ucil udil Xd SdUu Imax — -

Vi cc gid tri ap suat Am nay nhé hon gia tri ap
suat cho phép (Pe,= -3.00m H»0) nén mit tran
khong bi xAm thuc khi van hanh nhung van can
luu y lya chon vat li€u trong qua trinh thi cong.

4.4. Mach dong ap suit

Gi4 tri mach dong ap suét 16n nhat xuét hién tai
chan tran (H6) dau bé tiéu nang va tai vi tri cac
hang md tiéu ning, trong pham vi 15m tinh tir
dau bé; Khi tran lam viéc déng thoi, gia tri mach
dong ap suit 16n nhat tai chan tran dat Gpmax=
2,68m H0; tai dau bé 13 Gpmax= 2,65m H0 va
tai khu vuc mé tiéu ning Gpmn= 2,71+3,04m
H-,O0;

Gia tri mach dong bét loi hon khi mé doc lap
tran xa mat, tai khu vuc chan tran, dau bé dat
Gpmax= 4,63m H>O; khu vuc dinh mé dat Gpmax=

Bing 4. Thong s6 nuwéc nhay —

3,46m H,O;

Trén doan kénh dugc gia cd, long kénh va mai
kénh, gia tri mach dong 16n nhat dat 6pmax=0,2m
H,0.

Véi cac gia tri mach dong ap suét nay, tinh toan
gia tri ap suat dong 4m 16n nhat Paongmax=-2,60m
H>0 nén trong tinh toan thiét ké can luu dén
hién tuong day ndi nhat 1a ddi véi bé tiéu niang
va cac tam gia ¢6 ha luu.

4.5. Tinh hinh thity hre, néi tiép dong chay
ha luu

O thugng luu tran, dong chay tir hd dén tran ém,
dong vao kha thuan co hep du cac try pin giam,
d6 16m sdu muc nuée tai dau cac tru pin Ahmax
= 0,10m + 0,65m; bén phia cac tru giap tuong
nguc Ahmax = 0,20m; véi tran tudng nguc trudc
tudng nguc xudt hién cac xody nuéc nho khong
lién tuc voi D = 0,20+0,50m. Doc theo tuyén
tran, dong chay phan tin kha déu trén mat cit
ngang, bam sat cac thanh tru pin, ndi tiép xudng
bé bang nudc nhay ngap 6n dinh. Vi tri nude
nhiy nam trén mdt tran, cach chdn tran vé
thuong luu khoang 16 + 21m, chi tiét nhu trinh
bay trong bang 4 (Hinh 3).

Trong bé tiéu nang, dong chay tir train d6 xubéng
bé tiéu ning phan tin déu trén mit cit ngang,
dong x4o tron kha manh, myc nudc trong bé
dang cao sau cac hang md tiéu ning, & cudi bé
tiéu nang muc nudc vuot cao trinh dinh tuong
bé tiéu nang xap xi 0,80 m khi xa lii kiém tra.
Chiéu dai bé tiéu ning 1a phu hop (Hinh 4).
Trén kénh xa ha luu, dong chay phan tan déu
trén mat cit ngang, tir sau kénh xa khoang 80m,
dong ém, song trén kénh nho, chiéu cao song
dat hy=1,0 + 1,20m v6i lii kiém tra (Hinh 5).

chi qua tran xa mat; PAHT
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?hleu a0 Théng sb nuée nhay

Zu | song, hs(m) ,
TT | Q (m%/s) | ZrL(m) (m) T Ghi cht
Lrong  Tren | beb oy () | Lon (m)

bé TN | kénh | (m)

I Mé ca 2 tran ™ | XM | TN | XM

1 | 24214 |313,46|284,45| 3,00 | 1,28 20,08 | 21,2 | 17,8| 36,8 | 66,8 | nn ngap
2 | 1832,1 |311,01|283,35| 2,80 | 1,16 18,28 | 20,8 | 19,0| 32,0 | 56,4 | nn ngap
3 1039,8 |307,27|280,76| 1,12 | 0,84 | 18,20 | 20,0 | 19,2 | 27,8 | 37,2 | nn ngdp
11 Mé doc l1ap — tran twdng nguc

1 841,0 |313,44|279,84| 14,40 | 1,28 | 14,40 | 16,00 26,60 nn ngap
2 754,0 |310,34]279,39| 13,80 | 1,00 | 13,80 | 17,00 30,00 nn ngap
3 662,8 |307,26 (278,99 | 13,48 | 0,80 | 13,48 | 18,20 25,00 nn ngap
4 517,6 |303,10278,17| 12,80 | 0,68 | 12,80 | 17,80 23,00 nn ngap
5 311,3 |298,94 (277,05 11,40 | 0,44 | 11,40 | 18,00 15,50 nn ngap
I Mé doc 1ap — tran xa mat

1 1582,8 |313,46|282,55| 3,32 | 1,60 | 17,80 16,8 83,0 | nn ngép
2 | 12599 |312,02|281,53| 2,68 | 1,32 16,60 17,4 74,6 | nn ngap
3 886,6 |310,17|280,13| 2,04 | 1,08 | 15,08 17,8 72,8 | nn ngap

Ghi chu: TN: phia tran tuong nguc; XM: phia tran xa mat

Dong chay trén mat

Dong chay thuong luu tran

Hinh 3. Dong chay cira vdo tran iing véi mye nwée i kiém tra QZ02,% -PAHT
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CONG NGHE

|  KHOA HOC

—

Hinh 4. Dong chay trong bé
tiéu nang

Hinh 5. Dong chay trén kénh ha luu

4.6. Hiéu qua tiéu nang

Xac dinh hi¢u qua tiéu ndng qua toan cong trinh:

chon hai mat cit tinh nang lugng la: mat cat thuong
Iuu tran (T3) va mdt cit dau sin sau ha luu (H13);
Niang luong dong chay tai mdi mat cit xac dinh
—2
av,
theo cong thirc: Ei=Zi+ ——.
2g

Trong d6 Zi(m), vi(m/s) 1a gid tri cao trinh
duong mat nudc, gia tri luu tde trung binh tai
mit cat chon tinh toan. Nang luong duoc tiéu
hao AE qua toan cong trinh la: AE = E; — Ei3
(m), xét theo ty 1€ %: AE % = AE/E; (%). Hi¢u
qua tiéu ning qua cong trinh dat tir 60% dén 70%;
Két qué chi tiét thé hién trén bang 5.

Bang 5. Panh gia tiéu nang ha luu - PAHT

A gL Ty
Céc thong so tai mat s A O N
cat thuong luu tran -T3 Cde thong 6 tai mat cit Ie
Q e dhukénh—HI3(m) | AE1= [ AR/
TT | Q(m's) @9 (m) En- | By
V132 Vs Epz (m)
Zrs | — | Emn Zui3 — | Enn (%)
2g 2g
j |Moca2 24214 | 47,76 | 0024 | 47,78 | 1899 | 048 | 1947 | 2832 | 593
tran — Po 29
Mo doce lap
2 | tran tudng 8410 4775 1 0012 | 47,76 | 13,84 0,52 | 14,36 33,40 69,9
nguc — Py,
Mo doce lap
3 | tran xa mat 15828 | 47,76 | 0,02 | 47,78 | 16,84 0,24 | 17,08 30,70 643
—P1%

Mt chudn so sanh la ddy bé tiéu ndng ¢ cao trinh +265,7m.

8
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5. KET LUAN

Tran xa 1ii Ban Lai c6 ché d¢ van hanh dic thu,
phtrc tap, van hanh két hop giirta tran tuong
nguc va tran xa mat bb tri & hai bén. Do d6 viéc
nghién ctru trén moé hinh thuy lyc da dem lai
nhitng hiéu qua to 16n trong lua chon b tri tong
thé cong trinh, giai phap tiéu ning hop 1y, cu
thé:

= Chiéu cao 15 xa sdu giam 0,5m so thiét ké
ban déu, kich thudc 16 x4 sdu 1a B x H=5m x
3,5m, dam bao luu luong Gmg voi 1 thiét ké xa
vé thanh phd Lang Son trong pham vi khéng
ché (Qyc = 841m?/s).

* Mit ha luu cua tran tudng nguc nang cao
br:ing tran xa mat va lugc bo tru kép ha Iuu ngan
giita 2 mit tran da gitip dong chay cubi tran, dau
bé dugc phan tan trén toan mat cit, [am giam ty
lru dong chay dau bé, giam dong tip trung va
xiét & bé tiéu nang va dau kénh ha luu, giam

TAI LIEU THAM KHAO

GOV CONG NGHE |
kich thudc cong trinh ti€éu nang.

= Pay bé tiéu nang ha thip 1m so véi thiét ké,
cao trinh day bé Za, = 265,7m; B6 tri 02 hing
md tiéu ning cach ddu bé 6m va 9m; md cao
2,8m va 3,1m. M4 hinh thang thu hep dan 1én
dinh; Mai thuong luu mé vat goc 60°. Bé tiéu
ning thir cap doan 1 dai 12,5m, cao trinh
268,5m va doan 2 dai 21m, cao trinh day
270,0m.

= B tri twong tiéu ning ha luu cao 1m dang
rang lugc giup ting muc nudc ha luu trong bé
khi tran bit dau van hanh, gitip dong chay trén
kénh ha lru ém va phan bd déu hon, giam xoay
quan, x6i 16 ha luu tran.

Céc ndi dung stra doi va thi nghiém trén phuong
an hoan thién da duoc Cong ty Tu van xay dung
thuy loi Viét Nam — CTCP va cac bén lién quan
ap dung thiét ké cho thiét ké k¥ thuat - BVTC
tran x4 10 Ban Lai giai doan 1.

[1] Lé Van Nghi, va nnk (2018), Béo cao két qua thi nghiém mé hinh mit cit — cong trinh dau

moi HO6 chtra nudc Ban Lai giai doan 1;

[2] Lé Van Nghi, va nnk (2018), Béo co két qua thi nghiém mé hinh tong thé — cong trinh dau

moi HO chtra nuéc Ban Lai giai doan 1;

[3] Thuy luc cong trinh tap 1,2 - Pai hoc Thuy loi.
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