HIEU QUA THi NGHIEM MO HINH THUY LUC CONG PAU MOI THUQC DU’ AN
PAU TU TIEP NUOC, CAI TAO KHOI PHUC SONG TiCH TU LUONG PHU

PGS.TS. Pham Vian Quoéc
Giam doc VPTV-DHTL, chii nhiém cong trinh

Tém tit: Bai bdo trinh bay vé hiéu qua cia thi nghiém mé hinh thity lwe Cong dau méi thuéc Du
dan dau tw Tiép mede, cdi tao khéi phuc Séng Tich tiv Lirong Phii, xd Thudn My, huyén Ba Vi, Thanh
phé Ha Ngi do Van phong Tw van Tham dinh Thiét ké va Giam dinh chdt leong céng trinh - Truong

Dai hoc Thuy loi thuc hién.

I. GIOI THIEU CONG TRINH

Du 4an dau tu Tiép nudce, cai tao khoi phuc
Séng Tich tir Lwong Phii, xd Thuan My, huyén
Ba Vi, Thanh phé Ha Noi c6 nhiém vu: Cip
nude tudi cho nong nghiép, dam bao tudi on
dinh cho dién tich 16.000, ha. Trong d6 4000 ha
thay thé cho ho Pong M6 va 12.000, ha doc hai
bén bo song Tich; Cap nudc cong nghiép, sinh
hoat va cai tao moi truong sinh thai cho cac dia
phuong trong vung du an; Phong 1l va ti€u chu
dong nodi luu vuc; Phu hop véi Quy hoach dinh
hudng Phat trién khong gian thu d6 Ha Noi mo
rong.

Cong dau mdi do Cong ty Tu van XDTL
VN (HEC) thiét ké, thuoc cong trinh cip 11 ;
Luu lugng thiét ké 60,0 m3/s; Muc nudc kiét
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thiét ké thuong luu cong (P=85%) +8,41 m;
Muc nuéc tuéi thiét ké & kénh ha luu +8,30 m;
Muc nuéc 1i thiét ké thuong luu céng
(P=0,5%) +20,11 m; Muyc nudc kiém tra
thuong luu cong (P=0,1%) +20,54 ; Muc nudc
Iii bao dong I & thuong luu céng +16,50 ; Muc
nude 1ii bao dong 11 & thuong luu cong +17,50
m ; Muc nudc li bao dong Il ¢ thugng luu
cong +18,50 m ; Cong c6 3 cira ; Bé rong thoat
nudec mot ctra cong 6 m ; Céng gom hai tang
ctra van; Cao trinh ngudng cong ldy nudc mua
kiét 5,50 m; Cao trinh ngudng cbng liy nudc
mua Il (cao trinh bé mat ban phan tcing) +10,0 ;
Kich thudc 1 ctra cong (BxH) (6x3,5) m; Cura
van phing bang thép, dong mo bang xi lanh
thuy luc.
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Hinh 1. Mdt cdt doc Cong dau moi ciia phwong dn thiét ké ban dau dwa vao thi nghiém

- Cong c6 6 ctra van chan nudc ho (1o
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thién), trong d6 ¢6 3 clra van phang ting 1 va 3



clra van phang ting 2. Giira ctra cong tang 1 va
clra cong tang 2 1a ban bé tong phan ting day
1,0 m. Sau khi dong chdy qua ctra van s€ thao
nuéc qua 3 ong hop ngam dé lay nudc vao
kénh. Tryc Cong hop véi truc dong chay song
ba mot goc = 54°12° ; T cao trinh muc nudc
thuong luu +8,415 dén cao trinh +11,62 van
hanh Cira van tang 1 dé 1ay nudc ; Tir cao trinh
muc nuédce thuong luu +11,62 dén cao trinh muyc
nudc thuong luu +17,50 van hanh Ctra van tﬁng
2 dé 1€iy nudc ; Tu cao trinh myuc nudc thugng
lwu +17,50 dén cao trinh muc nude thuong luu
(MNLKT) 420,54 dong cong dé chong 1, khong
1€iy nude ; Kénh din nudc & ha luu c6 mat cit
chit nhat, tudng va day kénh bang bé tong cot
thép.

Muc dich thi nghiém la xac dinh mtc d6 hop
1y va bat hop 1y cua cac két cau giap nudc (mdt
bién thiry lyc) trong phuong an thiét ké, tir do
kién nghi chinh stra thiét ké, thi nghiém tiép
phuong an chinh stra thiét ké nhdm khéng dinh
tinh hop 1y cta giai phap chinh sta, trén co so
d6 Chu dau tu phé duyét thiét ké k¥ thuat — ban
v€ thi cong cong trinh néu trén.

II- NOI DUNG THi NGHIEM

- Kiém tra kha ning lay luu luong nudc thiét

ké Q = 60 m3/s tmg voi muc nudc song kiét

thiét ké = 8,41 m.

- Kiém tra trang thai chay trong 6ng hop kin
ung véi muc nude song 17,50 m (Bao dong 1)
(khong ap, co ap, hay ban ap).

- Kiém tra tinh hop 1y ctia bé mit giap nudc
cac két cau: Tuong canh thuwong luu, tuong
dung sau cira van tang hai, ban phan tang, tran
cong hop.

- Kiém tra ché do chay vao cbng (chday ém,
thudn, hay chdy xody, cé phéu xody).

- Xac dinh gia tri véan tdc, mach dong vén tdc,
ap suat va mach dong ap suit tai cac vi tri do.

- Kiém tra ché d6 ndi tiép va tidu ning sau
cong.

- Xéc dinh d6 mo ctra van khi 1y véi cac cap
luu luong nudce thi nghiém.

- Kiém tra trang thai chay trong dng hop kin
khi 1dy nuéc 72 m’/s vuot luu lugng thiét ké
ung véi muc nudc song 17,50 m (Bdo dong 1).

- Panh gia wu nhuoc diém, mic do hop 1y
ctiia phuong 4an thiét ké, rat ra két luan va kién
nghi chinh stra thiét ké ky thuat-BVTC cdng ;

- Thi nghiém phuong 4n hiéu chinh thiét ké véi
cac ndi dung nhur phuong 4n thiét ké ban dau.

- Nghién ctru ché d6 md cira van ddi véi
Phuong an da chinh sta thiét ké, Q=60 m3/s,
mo cac cira van véi 46 mé khong déu.

Bdng 1. Bay cdp thi nghiém muyc nwée thwong heu cong

Truong hop thi nghiém 1 2 3 | 4 | 5 | 6 | 7
Vién hanh cira cong Mo cua iong Lang M¢ canh cira cong tang 2
Tan suit P (%); Cép bdo dong | 85.5% | - ; ; - |'BP1|BPI
Cao trinh myc nudc song (m) 8,41 10,00 11,62 | 13,0 | 14,50 | 16,0 17,5

Cao trinh ngudng

Pay cong Tang 1
(+3,50)

Cao tr

inh ngudng ban Tang 2 (+

10,00)

Cao trinh MNHL (m)
(g véi Q = 60 m’/s)

8,30

8,30

8,30

8,30

8,30

8,30

8,30

Bdng 2. Sdu cdp thi nghiém heu heong twong 1ing voi cao trinh muwc mede trong kénh ha leu

Cap Q 1 2 3 4 5 6
Qya (m’/s) 45 50 55 60 65 72
MN HL (m) 7,92 8,08 8,23 8,30 8,47 8,65

I1II. MO HINH, THIET BI PO VA BO TRi PO

Trong luc dong vai tro chu dao dbi véi dong
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chay qua cdng. M6 hinh thi nghiém 13 mé hinh
chinh thai theo tiéu chuan Fr. Kich thudc chiéu
dai cia mo hinh theo chiéu dong chay séng Pa =
32,35 m. Kich thuéc chiéu ngang ctia mé hinh =
21,72 m. Ty 1é m6 hinh A, = 25. Phan két ciu cong
bang bé tong, bé tong cbt thép co hé sb nham n =
0,012 + 0,016. V&i Ay = 25 , thi A, = Ay = 25"
=1,7. H¢ s6 nhim mo hinh ny, = nyh, =
0,0016/1,7 = 0,0094. Do vay, chon vét li¢u 1a kinh
hitu co ¢6 1 i = 0,009 d€ lam md hinh cho két
cau cong bang bé tong, bé tong cdt thép. Ddi véi
méi doc da xay va lat bang cuc bé tong luc ling,
hé¢ s6 nham n=0.018+0.022. Vi ty 1¢ hinh hoc A
=25, thi A, =N =25 "*=1,7. H¢ s6 nham mod
hinh ny, = ny/A, = 0,0022/1,7 = 0,0129 do vay,
chon vat liéu 1a vira xi mang cat min danh bong.

Do luu luong qua md hinh bing dap tran
thanh mong chit nhét, chay tu do. Po muc nudc
trong mo hinh bang hé thong kim do ¢b dinh.
Luu tdc trong md hinh duge do bang dau do
kiéu cam tmg dién tir P.EMS cua Ha Lan véi 2
dau do E30 va E40 dai do tir (0 + 5) m/s, do
chinh xac + 0,01m/s; Ap suat trung binh dugc
do bang cac 6ng Penzometers. Ap suit mach
dong (P’/y) dugc do bing may do mach dong
cia Nhat SDA-830. Cac thiét bi do déu duogc
kiém dinh trudce khi dua vao st dung.

Céc diém do muyc nude thuong luu nam trén
truc tim céng. Da bd tri 5 mat cit doc, 20 mit
cat ngang, 5 thay truc trén mdt mat cit ngang, vi
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tri thiy tryc tai diém giao cua mat cit doc véi
mit cat cit ngang.

IV- MOT SO KET QUA THi NGHIEM PHUONG
AN THIET KE

- Céng chay khéng 4p va lay dugc du luu
luong nuée thiét ké Q = 60 m3/s Gmg voi muyc
nudc song Da kiét thiét ké = 8,41 m, muc nudc
kénh ha luu = 8,30 m.

- Trudong hgp muc nude song 17,50 m (bdo
dong 1), Q=60 m3/s : Tudng canh hudng dong
chay tir kénh thuwong luu vao ctra cbng trong
thiét ké KT-BVTC lan 1 cia HEC c6 chiéu dai
18,3 m ; Hinh thirc tuong 13 tudng bé tong cbt
thép c6 mat gidp nudc thing dung; Goc mo
tuong canh tgh = 1/9; Co6 hién dong chay quan
v6i luu toc chay nguoc quan lai -2,89 m/s tai
trudc tudng canh phia bo phai cia céng (nguyén
nhén la do twong canh dau twong hwéng dong
qud dai). Dong chay vao cdng chiay ém, khong
c6 phéu xody theo phwong dimg. Dong chay sau
clra van tang 2 dap vao tuong dimg va phan kich
lai v6i chiéu cao dong chay vuot lén theo
phuong thang dtng ké tir cao trinh day tran dng
ngam 1a 12,0 cm (twong vmg doi véi nguyén
hinh céng thuc té la 3,0 m); Coéng bi rung dong
manh do dong chay phun vao tuong ding. Nbi
tiép va tiéu niang dong chay & bé tidu ning sau
cong nhe nhang do moét phan kha 16n ning
lugng cua dong chay da tiéu hao vi dap vao
tuong dang va phan kich lai.
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Hinh 2. Dong chdy sau cira van tang 2 ddp vao tuwong ditng ; Myc meée séng 17,50 m,
O = 60 m3/s — Phuong dn thiét ké

V. MOT SO KET QUA THi NGHIEM MHTL
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- Truong hop MNTL=17,50 ; Q=60 m3/s (da
chuyén doi sang nguyén hinh); M déu 3 cta
cong (nguyén hinh) voi @6 mo a = 0,375 m. Muyc
nude kénh ha luu = 8,30 m. Két qua thi nghiém
cho thiy, Tai hai gbc ctia hai bén tuong canh
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giap 2 mai kénh c6 luu téc nho; Ché do dong
chay chay vao miéng cira cong 14 dong chay ém,
khong co phéu xoay theo phuong dimg. Khong
con hién tuong dong chay sau cira van tang 2 dap
vao tuong nghiéng va phan kich lai.

1768 8o

_ cilvia THAM BN

1z2m
NG NadM

Hinh 3. Dong chdy sau cira van tang 2 khong dap vao tuwong nghiéng ; Mic nuée séng 17,50 m
(bdo dong IT), Q=60 m3/s - Phwong én chinh sira thiét ké

- Truong hop muc nudc song 17,50 ; Q =72
m3/s : Trang thai chay qua cbng 1a chay khong
ap. Dong chay vao cong chay ém, khong co
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phéu xoay theo phuong dimg. Khong con hién
tugng dong chdy sau ctra van tang 2 dap vao
tuong nghiéng va phan kich lai.
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Hinh 4. Dong chay sau cira van tang 2 khéng dap vao tuwong nghiéng ; Mic nuée séng 17,50 m
(bdo dong II), Q=72 m3/s - Phwong an chinh sira thiét ké

- Nudc nhdy cua cac truong hop néu trén da
thi nghiém Phuong 4n chinh sira thiét ké déu
dién ra ¢ phan dau ciia cong hop kin. Vi vay,
VPTV di bd sung kién nghi ding bé tong M300

dé gia cuong cho toan bd ban day dng hop kin
clia cong.

VI. KET QUA THi NGHIEM VAN HANH CONG
VOI PO MO CUA VAN KHONG PEU
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ba nghién cuu thi nghi€ém vdi Truong hop
MNTL= 17,50 m ; luu lugng Q = 60 m3/s, mo
khong déu cac cira cong tang 2. Pay la thi
nghiém khong 6n dinh (luu lugng va myc nudc
thay d6i) do vy di quay phim video hién twong
thity luc cia truong hop thi nghiém nay. Mot s6
két luan vé van hanh cac cira van cia céng nhu
sau :

1. M& va dong cira van tang 1

Tu cao trinh myc nudc thugng luu +8,415
dén cao trinh +11,62 van hanh Cira van t?mg 1
dé lay nudc.

a) Mo cira van

- Khi m& ctra van ciia cong, mo dong thoi ca
3 cira van 1a so d6 mé an toan.

- Tuy nhién, & thoi diém bat ddu mo cong,
khi chidu sau nude trong kénh sau bé tiéu ning
nho, c6 thé cho phép mé hai cira cong bén canh
& giap hai tuong bién (ctra cong sd 1 va sb 3)
truge dé tao chidu sau nudc trong kénh ha luu
du 16n, sau d6 mé tiép cira cong s6 2 & giira.

- Khong cho phép md 01 cira cong s6 2 &
gitia truoc.

b) Pong cira van

- Khi myc nudc song thép dudi 11,62 m, cho
phép déng mot phan d6 md cira cong s6 2 &
giita trude, tiép theo sau dong dong thoi hai ctra
cong bén canh (ctra cbng s6 1 va s6 3).

2. Mé va déng cira van ting 2

Tu cao trinh myc nudc thugng luu +11,62
dén cao trinh muc nude thuong luu +17,50 van
hanh Cira van ting 2 dé liy nudc.

a). Mo cua van

- Khi m& ctra van ciia cong, mo dong thoi ca
3 ctra van v&i dd0 md déu nhau 1a so d6 mé an
toan.

- Pbi véi cao trinh muc nudce thuong Iuu
+17,50 m, khi m¢ cac cira van ting 2 dé lay
nude cAn mé cac cira van tir tlr, tranh m& véi do
mé 16n qua mirc so voi yéu cau nham tranh gay
ra nuéc nhay manh trong 6ng hop kin va lam
cong bi rung dong 16m.

- Khéng cho phép mé cira cong s 2 ¢ giira
trude.

- Khong cho phép mé hai cira cong & hai bén
trudce.
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- Téc 46 mé cac ctra van can qui dinh cy thé,
khong duge qua 16n dé tranh nudc nhay manh
va lam rung dong cong.

b) Pong cira van

- Khi déng cira van ciia cong, can dong dong
thoi va dong déu ca 3 cira cong dé dam bao
cong an toan.

VIL. KET LUAN

Thi nghiém mé hinh thuy lyc cong dau mbi
c6 hiéu qua cao, thé hién 13 & nhitng kién nghi
chinh sta thiét ké rat ra tir thi nghiém phuong
an thiét ké ban dau va két qua thi nghiém
phuong an chinh sira thiét ké da khang dinh
nhiing van dé da kién nghi 1a hop 1y, khic phuc
duoc nhitng nhugc diém cua thiét ké ban dau.
Cu thé, VPTV kién nghi va da duoc Ban quan 1y
du 4n Ban quan 1y Dy an dau tu tiép nudc, cai
tao khoi phuc Séng Tich va HEC da nhat tri
chinh sira thiét ké nhu sau :

1. Sira twong ding sau cira van ting 2
thanh twong nghiéng

Pé tranh duoc hién tugng dong chay rat
manh sau ctra van tang 2 va dap vao tuong ding
gdy ra ngoai lyc 1on tic dong vao cbng, dong
thoi giy ra rung dong cong manh, VPTV dé
nghi chinh sira tuong dimg sau cira van tang 2
trong thiét ké KT-BVTC ban dau cua HEC
thanh tuong nghiéng dé chuyén tiép tir giéng
ding sau clra van tang 2 vao ong hop ngam
(xem ban v& kién nghi chinh sta thiét ké).
Trong d6 goéc nghiéng cua tudong nghiéng hop
véi phuong dung = 63,4 do, hop voi phuong
ngang = 26,6 do; Chiéu dai canh hinh chiéu theo
phuong dung ctuia doan vat nghiéng 1a 4,5 m;
Chiéu dai canh hinh chiéu theo phuong ngang
cua doan vat nghiéng 1a 9,00 m (xem hinh 3 va
hinh 4).

2. Sira diu twong canh thwong luu dé tao
dong chay thuin vao cong

Tudng canh bé tong cbt thép c6 mat giap
nudc thang dimg huéng dong chay tir kénh
thuong luu vao ctra cong trong thiét ké ban dau
ctiia HEC c6 chiéu dai 18,3 m; Goc mé hep, tang
B = 1/9,15. Tudng canh ndi tiép véi tuong canh
theo hinh thirc gdy goc. Chénh léch tiét dién udt



trude va ngay sau mat tuong canh qua 16n (tai vi
tri dau tuong canh, tiét dién udt thay doi dot
ngot 1,65 lan va 1,17 lan tuong ung lan luot véi
muc nude kénh dan vao céng = 11,7 m va =
17,50 m). Két qua thi nghiém cho thdy c6 hién
dong chay quan trudc tuong canh voi luu tdc
chay nguoc quan lai -2,89 m/s.

VPTV kién nghi 1am luon cong nbi tiép dau
tuong canh va tudong can voi ban kinh cong R =
9,00 m dé tao dong chday thuén va thu hep dan
vao ctra cong. Két qua thi nghiém phuong an
chinh stra thiét ké cho thiy di khong con hién
tuong thuy lyc bat loi néu trén.

3. Dung bé tong M300 cho ban phan ting
giira cira cong ting 1 va cira cong ting 2

Ban phan tang cira cong tang 1 va cira cong
tang 2, theo thiét ké KT-BVTC ctua HEC day
1,0 m, rong 3,75 m dung bé tong M250. Viéc
lay nu6c thuong xuyén va chu yéu qua cira cong
tang 2. Khi 1ay nudc qua ctra cong tang 2, dong
chay sau khi qua cira van s& d6 xudng dng hop
ngam. Ban phén tang chiu tai trong rat phuc tap,
ngoai tai trong do clra van va ap luc nudc tac
dung vao, con chiu lyc rung dong 16n va khi
xam thuc & cudi ban phan ting. Vi viy, VPTV
kién nghi ding bé tong M300 cho ban phan tang

TAI LIEU THAM KHAO

gifta cira cOng tang 1 va cira cong tang 2.

4. Phan lal khe ltin ciia ong ngam

Dia chit nén cong la ¢4, VPTV kién nghi lam
2 khe lun thay vi 1am 3 khe 1n nhu thiét ké cua
HEC ; Trong d6 Doan than cong ho chuyén tiép
Vao ong hop ngam dai 25 m; Poan ong hop
ngam & gitra dai 20 m; Poan 6ng hop ngam cira
ra dai 17,80 m. Giai phap phan lai khe lun s€
lam ting thém 6n dinh, phong tham, chng rung
dong va do bén két cdu than céng tot hon; dic
biét 1a dbi voi Poan than céng hd chuyén tiép
vao 6ng hop ngam dai 25 m.

5. Dung khép ndi dong va bd sung thém
twong canh chdng thim

VPTV @ nghi dung khép ndi chong tham
bang ddng cho cac khe lin, dong thoi ting
cuong thém tdm nhya Sika; bd sung thém
tuong canh dé chdng tham tiép xtc vong quanh
2 mang cong tai vi tri bén dudi tuong thugng
luu cta 2 ham dé phai ¢ hai bén cong.

Thi nghiém mé hinh thity lyc céng dau mbi
néu trén ciia VPTV gop phan quan trong dé
HEC hoan thién thiét ké k¥ thuat — ban vé& thi
cong va Dy 4n di dugc Thanh phd khai cong
xay dung dung vao ngay 17 thang 5 nam
2011.
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Abstract
THE EFFECTIVENESS OF THE HYDRAULIC MODEL EXPERIMENTS
FOR THE HEAD SLUICE OF THE TICH RIVER IRRIGATION
AND TRAINING INVESTMENT PROJECT FROM LUONG PHU

The paper presents the effectiveness of the hydraulic model experiments for the head sluice of the
Tich river irrigation and training investment project from Luong Phu in Thuan My commune, Ba Vi
district, Ha Noi Capital that is carried out by The Consultancy Firm for Civil Engineering Design
and Quality Verification — Water Resources University.

77



