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UNG DUNG CUA VAN TRU XOAY VIEN PHAN CHO CONG
KIEM SOAT TRIEU BEN NGHE

Thai Quéc Hién, Lé Pinh Hung
Vien Thuy Cong

Tém tat: Phdn tich lwa chon cira van trong cdc cong trinh kiém sodt triéu (KST) la mét phan rdt
quan trong. Khong chi dé dam bao muc tiéu, nhiém vu cia dw dn ma sw phan tich nghién ciru
loai hinh cira van con phdi quan tam dén sw tic déng cia céng trinh, qud trinh vdn hanh cia
cira dén canh quan méi truong xung quanh nhat la trong khu viee dé thi.

La két cdu ha tang c6 quy mé 16n va nam trong khu viee trung tam thanh phé Hé Chi Minh nén
dw dn KST Bén Nghé dwoc yéu cau cao vé tinh kién triic hoa trong tong thé ha tang xung quanh,
bé tri két cau cong trinh khéng chi dam bdo an toan, dap vmg muc tiéu, thudn loi cho quan Iy
vdn hanh ma con thé hién dau an hién dai cia cong trinh.

Cira van tru xoay vién phan duoc Vién Thuy Cong lwa chon thiét ké cho cong trinh voi khau do
40m la mét logi cira van cung cé thé quay 180° tiy theo yéu cau nhiém vu khi vin hanh. Dady la
logi cira van cung déc biét da dp dung cho ddp ngan triéu trén séng Thames (Anh), cira thong
thuyén cho ddp Ems (Pirc) va lan dau tién dp dung ¢ Viét nam cira cé tinh wu viét, hai hoa kién
triic va la diém nhan canh quan cho khu viee céng trinh.

Tw khéa: Ciea van tru xoay vién phan.

Summary: Analysis to select gate type in tidal control barrage is a very important part. Not only to
ensure the goals and tasks of the project, but the analysis and research of the type of valve gate must
also consider to the impact of the architectural construction and the operation of the gate to the
surrounding landscape, especially in urban areas.

As a large-scale infrastructure and located in the central area of Ho Chi Minh City, the Ben Nghe
tidal control barrage project is highly demanded in terms of architectural harmony in the overall
surrounding infrastructure, structure layout. It not only ensures safety, meets goals, and is
convenient for operation management, but also shows the modern imprint of the project.

The rotary secment gate selected by Hydraulics constrution Institute to design for the project with an
aperture of 40m is a type of bow valve that can rotate 1800 depending on the task requirements when
operating. This is a special type of gate valve that has been applied to Thames barrage tidal dam
(England), the boat gate for Ems dam (Germany) and for the first time applied in Vietnam, the gate
has superiority and architectural harmony. and is the highlight of the landscape for the project area.
Keywords: The rotary secment gate.

1. GIOI THIEU CHUNG VE CONG KST c¢ong trinh ¢6 vi tri quan trong thudc hé thong
BEN NGHE nhiing cong trinh nam trong quy hoach hé thong

Cong trinh KST Bén Nghé 1a mot trong nhiing cc“)ng. tnnh can xay dung dé kiém soei,t muc nudc
do triéu cuong cua khu vuc thanh phd HCM.

Nhiém vu cong trinh:
Ngay nhén bai: 30/6/2023

Ngay thong qua phan bi¢n: 26/7/2023 Cong Bén Nghé 1a 1 trong 6 cong 16n thudc
Ngay duyét dang: 04/8/2023 Du an gidi quyét ngdp do trieu khu vuc Thanh
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pho HO Chi Minh c6 xét dén yéu to bién doi
khi hau. Cung vdi cac cong trinh con lai cua
du an dam bao cac nhiém vu sau:

- Kiém soat myuc nudc trieu trong vung du an
khong vuot qua muc nudc khong ché.

- Két hop van hanh véi cac cong trinh khac
trong h¢ théng dé chu dong ha thép muc nudc
trong kénh rach tao dung tich trir nudc mua,
hd tro ting kha ning tiéu thoat nuwdc mua cia
hé thong cdng noi thi.

- Pam bao giao thong thuy qua lai voi cép
dudng song 1a cap V.

- Cuing v6i cac cong trinh khac trong hé thong
de thau rtra nudc cai tao moi trudng thanh pho.
Bo tri tong thé cong trinh:

Theo ho so thiét ké ciia Vién Thuy Cong [1],
Céng KST Bén Nghé c6 1 khoang thong nudc
rong 40m, ngudng céng co cao trinh -3,60m,
dinh try pin +3,00m. Toan bd cong trinh duoc
b tri tai long rach Bén Nghé hién hiru.
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Hinh 1: Bé tri mdt bang cong trinh

Cong gém 02 tru pin ¢ hai bo trong d6 tru T1
(phia Quan 4) c6 két hop lam tram bom. Noi
két gitra hai try pin dudi day cong trinh 1a dim
van gac lén hai b¢ tru.

Cira van dang cung chim bang thép khong ri
duogc bb tri gitta hai tru pin va lién két kin
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nudc voi dam van dé ngin nude. Coi truc
cira gin dit trén hai try pin, hai cang van
nép vao trong than tru dam bdo khong anh
huong dén chiéu rong khoang cong. Xi lanh
thuy lyc nang ha ctra dugc b6 tri trén dinh
tru pin.
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Hinh 2: Tong thé cong trinh
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Tram bom duoc bd tri két hop véi try pin T1
(lién khéi voi tru pin) phia Quan 4. Hai may
bom chim truc dimg dugc dit trong dng bom
tai budng hat. Ctra bé hut va bé xa dugc bo tri
vudng goc va hudng vao 1ong rach Bén Nghé.

Khu quéan 1y dugc bd tri bén by phai (phia
Quan 4) trong khu vuc khuon vién cdy xanh
ven bd rach Bén Nghé. Cao d6 mat bﬁng
+2,20m. Trong Khu quan 1y bd tri nha quan 1y
ddt cac thiét bi diéu khién dién tir van hanh
cong trinh va phong cho cén by cong nhan.
Tram dién phuc vu van hanh duoc bd tri bén
trong khu vuc quan ly.

Cic théong so ky thugt, t6 hop tinh todn két cdu civa van:

T hop TT1 (m) | T6 hop TT2 (m) | T6 hop KT1 (m) | T6 hop KT2 (m)
Thongso . Bonvi s Gilr ngot moi Van hanh d6n | Van hanh don mua
Nean tricu truong mura + Bom dén + Béo
Zng m -3,6 -3,6 -3,6 -3,6
Z,, m 3 3 3 3
Z ity pin m 3 3 3 3
Z song m 2,87 -2,49 2,87 3,04
Z ging m -0,37 0,83 -0,77 -0,37
AH m 3,24 3,32 3,64 341
Trong do:

Zng. Cao trinh ngudng cong

Zcy. Cao trinh dinh ctra van

Ziry pin. Cao trinh dinh try pin

Zsong. Cao trinh mye nude phia ra cira song

Zgsng. Cao trinh myc nudce phia trong song

AH. Chénh léch cdt nudce gitra hai phia

Phdn tich lwa chon, bo tri két cau cira van:
Loai cita van:

Trong khi cac cong trinh KST trong hé thong
lwa chon ctra van phang dang dan kéo dung thi
cong KST Bén Nghé can phai xem xét nghién

ciru lya chon loai ctra van phai dat dugc cac
yéu cau vé quan ly van hanh khac biét so voi
cac cong trinh con lai nhu sau:

- Khéng che tam nhin canh quan trong khu vuc
cong trinh vung phu can;
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- Van hanh nhanh dé tiéu thoat nuéc cho khu
vuc trong moi truong hop khi mua 16n va muc
nude ngoai song thap hon bén trong;

- Bam bdo dg tin cdy cao va han ché bao dudng
stra chtra;

- Cua van dam bdo tinh m¥ thuat cao véi kién
triic an tuong.

Pé dam bao cac yéu cAu trén, mot sb loai cta
van khau d6 16n bao gdm ca ctra van phang kéo
dimg két cdu dang dan, ctra van sip (clape) di
dugc phan tich céc tinh nang, uu nhugc diém
cua ting loai. Qua nghién ctru thiy rang, cta

CUM XI LANH
DONOMOCUA

van phang mic du 13 loai cira thiét ké, ché tao
don gian, dap tng dugc nhiém vu cong trinh,
chi phi thap nhung khi md, cira van phai kéo
1én cao do vay xdy dung thap van va ban mat
ctra che khudt tdm nhin khu vuc nén khéng
duoc lwya chon. Pdi véi cira van Clape truc
dudi, thi giai quyét dugc yéu cau kién trac khu
vuc do khi mé ctra van, ctra nép hoan toan duoi
day song nhung v6i khau do 40m chidu cao
dam rat 16n nén ban day cong trinh phai ha sau
ddng thoi hé thdng cbi ban 18 kha nhiéu va nim
trong nudc nén khé khan cho viéc bdo dudng,
sua chira [2].
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Hinh 3: Cat ngang khoang cong trang thdi mé (khoi ban mat quay xuong ddy céng trinh)
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Hinh 4 : Vi tri civa van ngan triéu (khdi ban mdt quay lén ngdan miedc)
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Hinh 5: Vi tri cira van sira chita, béo tri (khoi ban mdt quay 1én trén cong trinh)

Qua nghién ctu, loai ctra van try xoay vién
phan (rotary segment gate) dugc ap dung tai
mot s du 4n 16n trén thé gidi nhu dap ngin
song Thames (Anh), dap song Ems (DPuc) [3]
da duogc Vién Thiy Cong phan tich, nghién ctru
va g dung vao cong trinh KST Bén Nghé véi
khau d6 40m. Cira van cung nay cé thé quay
180° quanh truc ngang tily theo yéu cau nhiém
vu khi van hanh & 3 vi tri lam viéc chinh:

- Khi ctra van & vi tri mo thoat nudc va cho
thuyén bé qua lai (g6c quay 0° so v6i vecto
trong lyc), Mit cira nam ngang nép dudi
long song;

- O vi tri ngan nudc chong ngap cho bén trong,

mit ctra dung dimg (goc quay 90° so véi vecto
trong lyc);

- Khi can bao dudng, kiém tra, mit ctra van
duoc quay 1én trén khong (goc quay 180°so véi
vecto trong luc).

Kich thuoc co ban cua cira van:

- Chiéu rdng toan phan ctra van Bc = 42,4m
(Chiéu rong khoang thoat nuéc cia cong KST
bén Nghé 1a 40m);

- Chiéu cao cira H = 8,2m (Chiéu cao duogc
tinh tir cao trinh ngudng coéng dén cao trinh
dinh ctra khi dong.

- Béan kinh tru quay (R = 5,5m).
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Hinh 6: Mdt bang ldp cira van trong khoang cira
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Vat liéu ché tao cira van:

La mot coéng trinh quan trong va nim & khu
vuc trung tdm thanh phd, mot s6 yéu cau dbi
v6i cong trinh KST Bén Nghé duoc dit 1én rat
cao trong d6 vAn dé ctra van phai bén viing
trong mdi truong nudc min va cac chit in
mon trong nudc modi truong thai cua thanh
phé. Vat liéu ché tao cira duoc nghién clru so
sanh phan tich gita céc loai thép thuong

NHIN TO PHIA THOONG LOU

20600

SS400, Q235, thép khong ri SUS 304, SUS
323L. Két qua tinh toan cho thay, dé cung kha
ning chiu lyc nhu thép thudng thi khéi lwong
thép khong ri SUS304 ning hon rat nhiéu do
co tinh cua thép thuong lon hon thép khong ri
SUS304 va dé dam bao tuong dwong chiu luc
cling nhu trong lugng thi ctra van dugc ché tao
bang thép SUS-323L (theo tiéu chudn JIS
G4304-2015).
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Hinh 7: Két cau ban mat cira van

Két cdau cira van: Khac véi cira cung thong
thuong 1a ban mat lién két cing voi hai cang
van [4], clra van try xoay vién phan cé khoi
cang lién két ngam xoay véi khdi ban mat.
Khdi cang van lién két bang thép tim t6 hop,
duoc lién két voi cdi quay duc sin bang thép
khéng ri co tinh cao lién két ngam chit trong
than tru pin, khdi cang van va khdi ban mat
1a két cAu dang hop rong.

Khéi ban miat bao gébm cac dam ngang, dim
ding, ton ban mat dugc han lai véi nhau tao
thanh mdt khung chiu lyc viing chic. Tén
bung dugc bd tri ¢ phia ha luu duge ndi véi
dam chinh va dim phy bang cac loai thép hinh
t6 hgp. TAm cong cua tén bung tring véi tim

quay cua cura van.
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Hinh 8: Ldp dat khoi ban mdt

Khéi cang van ciing gdm cac dam ngang, dim
ding, ton ban mat dugc han lai véi nhau tao
thanh mot hé khung chiu lyc viing chac. Trén
cang van bd tri hai diém tai chdt xilanh, mot
cum cho hoat dong dong m¢ thuong xuyén va
cum con lai chi st dung khi ctra van can kiém

tra bao dudng.
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Hinh 9: MGt cdt két cau dam trén cang van

Hinh 10: Lién két khoi cang van - ban mdt la lién két khop
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Hinh 11: Cau tao va lap dat cum coi quay cira
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Thiet bi dong mo:

Véi yéu cau thiét bi didu khién cira van c6 toc
d6 dong mé nhanh, dam bao tinh 6n dinh, an
toan cao, dong toc va kha ning dong mo
cudng buc trong moi truong hop nén mac du
gia thanh cua thiét bj kha cao nhung thiét bi
dong mé cua van 1a xilanh thiy luc dugc chip
thudn cho van hanh cua cong trinh.

Khac véi co cdu déng md clra van cua dap
s6ng Thames va dap song Ems déu st dung co
ciu tay bién két hop xilanh, Cong KST Bén
Nghé dugc thiét ké dong mo truc tiép bang
xilanh. Xilanh c6 duong kinh vo 600mm can
¢6 dudng kinh 350mm, Hanh trinh xilanh cdng
Bén Nghé dai 6,5m, luc kéo xilanh 365 tan voi
&p suat 1am viéc 200 bar.

Hinh 12: Co cau truyén lye xilanh lén cira van

4. KET LUAN

Ctra van tru xoay vién phan 1a mdt loai cua
van c6 kha nang ung dung thiét ké cho cac
cong trinh kiém soat ngudn nudc trén soéng
¢6 khau d6 16n, nhiéu tinh nang uu viét dac
biét 1a kha ning thong thuyén va bao tri bao
dudng thudn lgi. Do dac diém cua cira van
1a trang thai mo lai nép dan ctra van vé day
song nén xu hudng dong chady qua ctra van
bi day 1én cao lam giam kha ning giy xoi
long song va hoan toan chu dong dong md
trong moi thoi diém chénh muc nudc.
Chuyén dong quay quanh mot truc trong
qua trinh hoat dong ¢ cac trang thai cura van
déng - mo hoan toan, cho phép rat ngin
thoi gian dong moé cua van va hanh trinh
lam viéc cua xilanh.

béi véi céng KST Bén Nghé, viéc lya chon
cua van try xoay vién phan cho coéng trinh
khong chi dam bao cac nhiém vu dit ra cho dy
an dic biét 1a cac yéu cau kién trac canh quan
cho khu vuc cong trinh va phu cédn ma cling
mé ra co hoi cho cac chuyén gia Viét nam tiép
can, nghién ctru ung dung cac loai cura van 16n
trén thé giéi vao cac du an kiém soat ngudn
nudc trén cac song 1on nudc ta.

Hoan thién nghién ctru dac biét 1a lya chon vat
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lidu ché tao két cdu, giai phap bao dudng ctra  nhat 1a kinh phi dau tu, c6 thé sir dung vat liéu
van loai nay va vat li€u son phu bdo v€ ctra thép thuong két hop voi son bao vé trong moi
van 1a rat can thiét dé giam nhe khoi lugng va  trudng nude man va nude thai do thi.
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