SU DUNG MO HINH TOAN VA MO HINH VAT LY XAC BINH HINH THUGC
VA QUY MO HOP LY CHO GIAI PHAP TIEU NANG PHONG XOI HA LUU
CHO CONG TRINH CONG THU BO
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Tom tat: Nghién cizu ndy trinh bay cach xac dinh quy mé, kich thuée hop Iy cia bé tiéu ndng
cong trinh cong Thi B¢ bang mé hinh toan (Flow 3D) két hop mé hinh vdt Iy. Céc két qua thi
nghiém trén mé hinh vdt 1y cho thdy sw phQ hop véi két qua mé hinh todn. Cong cu mé hinh toan
ciing dwoc sir dung dé mé phong dong chdy qua cong trong nhitng kich bdan khédc nhau (khéng thé
mo phéng trén mo hinh vt 1) dé xdc dinh dwoc hinh thice, quy mé tiéu nang va phong x0i sau cong
Thai b6 thudc dir an thiy loi chong ngdp TPHCM.

CAc tir khéa: Bé tiéu nang, mé hinh vat Iy, mé hinh toan (Flow 3D).

WATER RESOURCES SYSTEM PLANNING FOR INUNDATION
1. M¢& dz;iu BARRIER simgg&ﬁ%g?wﬁimmz
Cong trinh céng Thit B 1a 01 trong 12 ¢ong | |raymian "
I6n thuéc hé thong cong trinh thuy phuc vu
chéng ngap ung khu vuc Thanh phé Ho Chi
Minh (xem hinh 1). Cung véi cac cong trinh
khéc trong hé thong céng Thua Bo ¢6 nhiém vu
Kiém soat triéu va I, chi dong diéu tiét muc
nudc trén kénh rach, ting kha nang ti€u thoat
cho hé théng tiéu thoat nudc d6 thi, dam bao
muc tiéu khéng cho ngap do tridu va cai thién
diéu kién moi truong cho viing |. Pam bao giao
thong thuy qua cong va qua au thuyén trong thoi
gian khong ngan triéu, qua au thuyén trong thoi
gian ngan triéu va két hop 1am cau giao thdng
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thuyén, moi khoang cong rong 40m. Cao trinh chong ngdp TPHCM
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— Hinh 2: Qué trinh muc nudc trude sau cira
) Vién Thuy loi va M6i truong - Truong PHTL van, thang 10 cong Thu Bé (két qud tir mo
“Vién hoa hoc Thuy loi Mién Nam hinh hé théng 1D) [2]
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nghiém bang mé hinh vat 1y dé xac dinh duogc
hinh thirc, quy mé tiéu ning va pham vi gia ¢
sau tiéu nang. Trong nhiéu nim nay, cac két qua
thi nghiém trén mé hinh vat 1y da hd tro tich cuc
cac nha tu van trong viéc thiét ké cong trinh.
Céc cong trinh da dwoc xay dung trong nhirng
nim gan day ciing da ching to do tin ciy cua
cac két qua thi nghiém moé hinh. Tuy nhién, céc
thi nghiém thuy huc hién nay méi chi cho phép
khao sat cong trinh tng véi diéu kién thuy luc
6n dinh. Thuong cac kich ban 1am viéc cia cong
trinh dugc don gian hoa bang cac t6 hop muc
nudc thi nghiém. Vi vay thi nghiém mé hinh vat
Iy hién nay chua m6 phong dugc qua trinh dong
clra cong trong thoi gian thiét ké quy dinh (vi du
20 phat phai dong xong ctra cdng). Cong cu mod
hinh toan cho phép khao sat dong chay qua cong
trinh véi diéu kién khong 6n dinh, vi vay c6 thé
ding mé hinh toan & mé phong qua trinh dong
ctra cong dé khao séat su thay doi dong chay ha
luu cong trinh theo khdng gian va thoi gian.

2. Sir dung mé hinh vat ly va md hinh toan
dé khao sat ché dp dong chay sau cong Thi B
2.1 M0 hinh vt Iy
2.1.1 Gi6i thiéu vé md hinh vat 1y cong Thu Bo

e R

Hinh 3. M6 hinh tong thé (3D) cong Thii Bé [1]

M6 hinh thuy luc ctia cong Tha Bo dugce xay
dung tai phong thi nghiém thuy luc cia Vién
Khoa hoc Thiy lgi mién Nam bao gom 02 mb
hinh: md hinh 2D (md hinh mit cét dat trong
méng kinh) va md hinh 3D (mé hinh tong thé).
Cac thi nghiém duogc tién hanh trén md hinh
long ctmg dé xac dinh kha ning thao, phin bd
luu téc, trang thai dong chay, ché do thuy luc va

duong mat nudc doc theo tuyén cong trinh.

M6 hinh 2D (md hinh mat cat) duoc xay
dung véi ty 16 A=1/20, va md hinh téng thé (3D)
Vi ty 1€ A=1/45 [1].

2.1.2 Nhiing ndi dung khao sat

Trén md hinh mat cat (2D): Thi nghiém khao
sat ché do thuy Iuc (i) khi cira van dong ¢ cac mic
do khac nhau (dong 50%, 75%, 90% tuong ung
thoi gian dong cong 1a 10 phdt, 15 phdt va 18
phat); (ii) khi cira van mé & cac mic do ting dan
(Mo 10%, 25%, 50% tuong tng thoi gian mo 1 2
phut, 5 phat va 10 phat) va (iii) khi cira mo hoan
t0an (Qmaxy 1 Zmax, Zipmin) d€ xac dinh bat lgi vé
thiy Iuc. S6 lidu vé muc nude duge khai thac tir
két qua caa mo hinh 1 chiéu (hinh 2).

Trén md hinh tong thé (3D): Dua trén céc két
qua thi nghiém moé hinh mit cit, thi nghiém
khao sat trén mé hinh tong thé dé xac dinh
phuong an chon dbi véi cac két cdu tiéu ning
phong x0i ha luu cong trinh.

2.2 M6 hinh toan

2.2.1 Gi6i thiéu vé md hinh

M hinh toan dugc sir dung 1a mé hinh ba
chiéu Flow3D ctia My, cung cdp nguoi sir dung
mot cai nhin sau sic vé cac dién bién cua dong
chay voi d6 chinh xac cao. Véi cac tinh nang
dic biét vé kha nang du bio mot cach chinh xéac
dong chay, Flow3D 1a mot phan mém ly tudng
dé sir dung trong cac giai doan thiét ké va trong
viéc cai thién quy trinh san xuét.

2.2.2 Nhiing ndi dung khao sat

Hinh 4. M6 hinh mdt cdt 2D bé tiéu nang
M6 phong dong chay qua cong duoc thuc
hién bang cong cu md hinh FLOW-3D dang 2D
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va 3D Véi nhirng kich ban giéng nhu mé hinh
vat 1y. Trén mé hinh dang 2D cdng dugc cit ra
01 dai v&i bé rong B=10m véi tong chiéu dai
L=200m, twong tu nhu di tién hanh trén mo
hinh vat Iy (xem hinh 4).

Viéc lua chon chiéu cao tudng tiéu ning hop
ly vé mit thuy luc da duoc tién hanh bing cach
so sanh két qua mo phong dong chay véi cac
phuong 4n chiéu cao tuong tiéu ning hs lan luot
la Om, 0,5m, 0,8m, 1,0m, 1,2m. Cac khao sat
duogc thuc hién voi cac truong hop xdy ra trong
qua trinh déng cira cong tdi 50%, 75%, va 90%
(xem hinh 8).

Viéc lua chon chiéu dai bé tiéu ning hop 1y
vé mit thuy luc ciing duoc tién hanh bang cach
so sanh két qua mo phong dong chay véi cac
phuong an chiéu dai Lp lan luot 1a Lp= 14m,
16m, 18m, 20m va tuong tiéu niang he= 1m (la
kich thudc tuong dd duoc lwa chon tur budc
trude do, xem hinh 9).

Céc mb nham tiéu nang dugc thir nghiém co
dang chit V (dé xudt méi cia PGS.TS. Trinh
Cong Van, chii nhiém thiét ké cong Tha Bo) véi

M6 nham Twong tiéu nang

Ngwing civa van

Civa van

mong mudn két cau ¢ hiéu qua tiéu ning cao va
giam khdi lwong vat liéu xay dung. Cac mé nham
¢6 hinh chir V duoc dit vao long bé, va duoc xép
thanh 3 hang lién ké so le nhau; hang md nham
dau cach chan ngudng cira van 5m (xem hinh 5).
Hiéu qua tiéu ning cia md nham duoc khao sat
V6i cac lua chon khac nhau: (xem hinh 10) (i) chi
c6 tudng tidu niang khong c6 mb nham; (i) c6 md
nham nhung khong tudng va truong hop (iii) co
ca tuong tiéu nang va md nham.

2.3 Két qua va thdo ludn

Phan bb van téc dong chay sau cong do dugc
trén mo hinh vat Iy va tinh toan bang mé hinh
toan cho sai khac khéng nhiéu, vao khoang tir
5.5~11.2 % (xem hinh 7 va bang 1). Cac két
ciu tiéu nang duoc lya chon sau cung dé thiét
ké gdbm:

- Tudng tiéu nang hop 1y cd chiéu cao 1,00m
dat tai vi tri cach ctra van 20m.

- M6 nham chit V ¢6 chiéu cao 0,75m, phan
chan dé mdé nham cao 0.5m dit dudi 10ng bé, 03
hang mé nham duoc dit lién ké, so le; hang tha
nhét cach ngudng ctra van cong 5,0m.
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Hinh 5. B6 t7f mé nhdm tiéu nang, va kich thuoc mé nhdam

wvelocity and vectors
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Hinh 6. Truong vén téc dong chay qua cong trén md hinh 2D - Truong hop dong cong 75% murc nude
thang 10.
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Bieu do phan bo van toc (m/s)
Mat cat PB2 Phia bien - Cach cua van 60m
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Bieu do phan bo van toc (m/s)
Mat cat TP10 - Cach cua van 100.4m
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Hinh 7. So sanh két qud khdo sdt triong vdn téc tai mét sé mat cat giiza mo hinh vat 1y va md

hinh toan - Trueng hop déng cong 75% muc nuéc thang 10.

Bang 1. So sanh két qud khdo sdt truong van toc tai mét sé6 mat cat

gizza mo hinh vgt ly va mé hinh toén.

S Tai mat cit PB2 phia thuong luu cach ctra van 60m | Tai mit cat PTP10 phia ha luu cach ctra van 100m
T Tal cao trinh V|:|0W 3D VMHvL Ch,\enh Tal\ cao VFIOW VMHVL chénh IéCh
T (m) (/) (m/s) lech ) trinh 1 a0 ) (%)
(%) (m) (m/s)
1 -7.00 0.28 0.26 7.14% -7.1] 034, 0.30 11.76%
2 -5.70 0.36 0.34 5.56% -6.0| 0.38 0.40 5.26%
3 -4.00 0.36 0.34 5.56% -4.6| 0.45 0.50 11.11%
4 -2.30 0.47 0.43 8.51% -3.2| 045 0.50 11.11%
5 -0.60 0.47 0.43 8.51% -2.1| 055/ 0.50 9.09%
6 0.70 0.47 0.43 8.51% -0.8 0.6/ 0.60 0.00%
Bieu do Cuong do roi Tieu tan nang luong
L(m)

Hinh 8. Két qud mé phéng vé cwong dd réi va tiéu tan nang lirong iing véi cdc truong hop thay doi

chiéu cao tuong - Trieong hop dong cong 75% mue nwée thang 10.

Bieu do Cuong do roi max tai cac mat cat
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Hinh 9. Két qud mé phong vé cwong dj réi va tiéu tan nang lirong iing véi cdc truong hop thay doi

98

chiéu dai bé - Truong hop dong cong 75% muc nudc thang 10.
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Bieu do Cuong do roi max tai cac mat cat
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Hinh 10. Két qud mé phéng vé cuong dé roi (ro) va hé sé tiéu tan nang liwong (dro) khi so sanh
kha nang tiéu tan nang lwong cia mo nham

3. Str dung md hinh toan dé lya chon chiéu
dai doan gia c6 sau tiéu ning.

Nhu d trinh by tai phan mé dau, mo hinh vat
ly chi c¢6 thé md phong cong trinh véi diéu kién on
dinh vé thity lyc. M6 hinh toan sau khi da dugc
kiém nghiém v&i mo hinh vat 1y trong nhitng bai
toan on dinh, dugc sir dung dé khao sat sy thay
d6i dong chay trong qua trinh 20 phlt déng cira
cong. Trong trudng hop ndy md hinh todn dugc sir
dung md phong cong trinh 3 chiéu (téng thé). Két
qua mo hinh cho phép xac dinh cac yéu té thuy
luc theo khong gian (tai diém khao sat bat ky ha
luu cong trinh) va theo thoi gian (bién doi trong
thoi gian déng cira cong).

Két qua khao sat cho thiy, néu gia cd sau tiéu
ning v6i chidu dai 100m, dong chay co ban d4
tré lai binh thuong. Van tdc dong chay sat day
tai diém khao sat ting dan tir lic dong ctra cong
tGi gid tri 1on nhat khi cira dong dwuoc 50%
nhung sau d6 giam nhanh xudng bang khong
khi cira cong dong hoan toan. Van téc ndy tac
dong vao vat liéu day 10ng dan va gay xoi sau
doan gia cd.

1.20

Rkt Tl TR

Hinh 11. Két qua mé phong vin toc thay doi khi cira
vdn hanh dong trong 20 phiit tai 01 diém cdch twong

tiéu nang 100m tai cao trinh -7.0.

Ung véi mdi chiéu dai gia ¢ sau tiéu ning,
chiéu sau hd x6i du kién xay ra duoc tinh toan
theo dé nghi cua Trinh Cong Van [3]. Trong
truong hop cdng Thu B, véi khau dién 16n mic
d6 rdi sau tiéu niang kha nho, vi vy cong thiic
dé nghi trong [3] dugc diéu chinh véi su suy
giam do rdi sau tiéu ning duoc xac dinh bang
m6 hinh toan 3D nhu sau:

h, = 1+0.285(L9°J M_hh (1)
hn Un

hm @ Chiéu sau hé x6i du kién.

Lge : Chiéu dai doan gia cb sau bé tiéu ning

h, : Chiéu sau nudc phia ha luu

Uo : Luu tdc trung binh dong chay sau san
tidu ning tai diém nghién ciu

U © Van toc khai dong x6i cia vat lidu 1ong
dan, lay bang 1.57 nv/s (dat sét pha cat mau
vang, xam xanh, nau dé, déo cung, C =0.203
kg/cm? [5] tmg v&i chidu siu ngdp nude 7.98m;
tinh toén theo Trinh Cong Véan [3] va TS.E.
Mirtskhulava [4].

Bang 2. Ket qua dw tinh chiéu sdu ho xoi ung
VoI moi phwong an gia co sau tiéu nang

STT Lgc (m) Uo hm (m)
1 40 2,40 4,95
2 60 2,33 4,35
3 80 2,30 4,05
4 100 2,26 3,79
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Chiéu dai yéu cau cua doan gia c6 can dam
bao rang néu doan cudi cia gia cb bi ha xudng
theo chiéu sau hd x6i thi doan con lai (6n dinl/
Log) du chidu dai dam bao an toan cho cong
trinh chinh va duoc trinh bay boi cong thirc sau
va minh hoa tai hinh 12.

Lod = Lgc - Ldkcv (2)

Trong do:

Lo : Chiéu dai 6n dinh cong trinh (m)
Ly : Chiéu dai gia co sau tiéu ning (m)
Lakev: Chiéu dai du kién chuyén vi (m);
Ldkcv = mhm (m :10)

hm @ Chiéu sau hé x6i du kién.

Lb Lod

Lgc

Hinh 12. Chiéu dai én dinh ciia céng trinh

Bdng 3. Cdc phwong dn chiéu dai gia cé va dir tinh doan gia c6 on dinh sau tiéu nang.

STT Lgc (M) Uo hm (M) Lakev (M) Log
1 40 2,40 4,95 49,5 -9,5
2 60 2,33 4,35 43,5 16,5
3 80 2,30 4,05 40,5 39,5
4 100 2,26 3,79 37,9 62,1

Ccang kéo dai gia c6 ha luwu, cong trinh
cang an toan, tuy nhién chi phi xay dung
cling s& cao.Véi két qua tinh toan trén, ching
t6i d& chon chiéu dai gia cd sau tiéu ning
100m véi quan diém rang doan 6n dinh cua
phan gia cb c6 chiéu dai trén 50m la dam bao
an toan.

4. Két luan

* Viéc xac dinh cac kich thudc hop ly cua
bé tiéu ning ciing nhu pham vi gia ¢d sau tiéu
ning dugc thuc hién trén co s& phan tich két
qua mo phong dong chay qua cong Thi Bo bing
m6 hinh toan va mé hinh vat ly.

= Céc két qua khao sat bang mo hinh vat 1y
va md hinh toan véi cac yéu to thay luc 6n dinh
cho thiy sy sai khac gitra 02 mé hinh Ia khéng

100

nhiéu, c6 thé dang mo hinh toan khao sat nhiéu
kich ban sau d6 chon mét sb kich ban tuong ddi
bat loi voi tiéu ning phong X0i dé thuc hién trén
mo hinh vat 1y nham giam chi phi va thoi gian
thuc hién mo hinh.

M6 hinh toan Flow-3D c6 thé st dung dé
khéo sat dong chay trong diéu kién khéng on
dinh md phong qua trinh déng hodac mo cua
cong voi thoi gian quy dinh cta thiét ké, tir o
c6 thé xac dinh duge nhirng dédc trung thuy luc
theo thoi gian va khong gian 1am co s& cho viée
tinh toan, thiét ké hinh thirc va quy md phd hop
ctia cac két cau tidu ning va phong x6i sau cong
trinh Thi B6. M6 hinh nay ciing c¢6 thé tng
dung phuc vu thiét ké thay luc cho cac cong
viing triéu khu vuc PBSCL.
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Abstract
DISSIPATOR DESIGN IN DOWNSTREAM OF THU BO BARRIER
BY NUMERICAL AND PHYSICAL MODELS

The paper presents the measures of identification the reasonable scale and size of Thu Bo
barrier’s stilling basin based on numerical and physical models. The physical model results show
the appropriate with numerical model results. The numerical model is also used to simulate the
flow in variable scenarios (impossible to simulate the whole process in physical model) to identify
the sizes of stilling basin and reasonable reinforced length and depth of scour holes of Thu Bo
barrier.

Key words: Stilling basin, physical model, numerical model (Flow 3D).
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