NGHIEN CUU LUA CHON LOAI CU/A VAN THICH HOP
CHO DY AN CHONG NGAP UNG KHU VUC THANH PHO HO CHi MINH

TS. Trinh Cong Van
Vién Thity loi va Moi truong, Dai hoc Thity loi

Tém tit: Dy dn thiy loi chong ngdp ving khu viec Thanh phé Ho Chi Minh (TPHCM) bao gom
12 céng kiém sodt triéu quy mé 16n, doi héi ldp ddt cdc civa van ¢ khau dé 1ém chwa tirng dwoc dp
dung ¢ Viét nam. Trén co so nghién cuu cdc cira van lon duoc ché tao va Icfp dat tai cac nwoc Ha
Lan, Pikc, Anh, My ... nhiéu nam qua, tac gia dé xudt viéc iing dung cdc cira van khau dg 16n cho du
dn thity loi chong ngdp tai TPHCM nham kiém sodt muc nwée dong thoi dam bdao giao théng thity
néi dia tir cap II dén cdp IV khi cira cong mo. Phuwong phdp phdn tich cdc tiéu chi tong hop da
duwoc trinh bay nham hé tro viéc lwa chon logi cira van thich hop cho dy an.

1. Gi6i thi¢u tong quan vé du an thiy lgi
chéng ngap ung khu viee TPHCM

Quy hoach chéng ngap tng khu vic by hitu
song Sai Gon - Nha Be (ving I), bao gom: 1) Hé
théng dé bao ven theo bo hitu séng Sai Gon (tir
Bén Suc), song Soai Rap va bo ta séng Vam Co
Dong dén tinh 16 824 (Thi trdn Dic Hoa - tinh
Long An). Tuyén dé tir Bén Stic dén Vam Thuat
duoc b tri theo tuyén dé bao cua du an thuy 1gi bo
hitu séng Sai Gon; doan con lai theo cac tuyén
duong giao thong hién c6 ven song. 2) Hé thong
cong khép kin tuyén dé bao dugc dat tai cic cira
song, rach db ra song Sai Gon, Nha Be, song Vam
C6 va song Vam Co Pong. Cac cdng niy c6 nhiém
vu khdng ché myc nuéc va kiém soat méi trudng
nude khu vyc phia trong dé bao, dé khong cao hon
muc nudc cho phép theo yéu cAu tiéu; mot mat
khéng can trd 16n dén giao thong thuy lién ving,
mit khac chu dong cit dinh tridu; cac cong khong
¢6 hodc chi c6 nhiém vu giao thong ndi ving lam
viée v6i ché do tu dong hai chiéu. 3) Hé théng
kénh truc thoat nudc chinh duoc xac dinh la cac
kénh doc theo hudng Béc - Nam. Truc kénh Rach
Tra - Thay Cai — An Ha - kénh Cho Pém dugc cai
tao nao vét, md rong dé tai nudc tir ving triing
Thanh phd vé phia Nam. Tuyén kénh Vam Thuét —
Tham Luong - Bén Cat - Rach Nude Lén di dugce
Thanh phd phé duyét dau tu, sau khi hoan thanh s&
nang cao kha nang tiéu thoat nudc. 4) Cac “hd dicu
tiét” bao gdbm hé théng kénh rach va mét s6 khu
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vue dat triing dugc cai tao dé co du dung tich du
phong trlr Tugng nudc mua ti€u ra tir trung tam
thanh phd trong thoi gian tridu cuong. Dién tich
mit nudc cac kénh rach, ao hd va ving triing thap
trit nudc phai dugc phan bd hop 1y va khong duoc
nho hon 17% tong dién tich toan ving,

Hé théng cong trinh “khép kin” cho phép
kiém séat sy xdm nhap cta thuy tridu (ké c4 anh
hudng gian tiép cua 1i tir thuong nguodn song
DPong Nai va Sai Gon lam gia ting myc nudc
cac song chinh) dong thoi dam bao viée tiéu
thoat nudc mua théo ra tir hé thong “cap 2”. Hé
thong nhu vay vé nguyén tic sé bao gém tuyén
“dé bao”, cac cong trinh “cong kiém sdat muc
nuée”, cac kénh truc va cac “ho didu tiét nudce”.

Heé théng kiém soét triéu phuc vu chéng ngap
va tiéu thoat nuéec mua cho khu vuc can dam bao
cac nhiém vy co ban bao gdom (1)Kiém séat thuy
triu dé gitt cho muc nudc trén cac kénh rach
trong khu vuc khong vuot qua murc cho phép, bao
dam cho khu vyc khéng bi ngap do triéu (mua
kho) va do nudc mua cing voi thay tridu (mua
mua). (2)Gop phan cai tao moi trudng nudc mit
nho cach van hanh hé théng sao cho tao nén dong
chiay mot chidu trong thoi gian nhat dinh, tiép
nudc sach tir soéng Sai gon va tidu thoat vé phia
Nam, ra séng Soai rap. (3)Cai thién diéu kién giao
thong thily trong ving va han ché sy anh hudng
dén giao thong lién ving trong d6 cé cac tuyén
dudng thuy quic gia.



Hé thong cdng kiém soat myuc nude duoc bd tri
trén tuyén dé bao tai tat ca cac cira song rach do ra
song Sai Gon, Nha Bé va song Vam Co DBong. Cac
cbng chinh c6 thé ké ra nhu sau: Ranh Tra (rong
60m), Vam thuat (40m), Bén nghé¢ (20m), Tén
thuan (60m), Phi Xuan (60m), Muong Chudi
(180m), song Kinh (60m), séng Kinh Lo (60m),
Kinh Hang (120m), Thi B (200m), Bén Lirc
(60m) va Kénh Xang Lén (20m).
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Hinh 1: Ban dé bé tri hé thong thiy loi
chong ngdp TPHCM

Céc ctra van can duogc thiét ké sao cho dam
bao viéc ngan tridu cudng, tiéu thio nudc mua
ddng thoi dam bao quy mo cho phép tau thuyén
qua lai theo yéu cau cua giao thong thuy theo
TCVN 5664:2009 bao gdm:

11 11

= Bé rong khoang thong thuyén:

>65m >50m >35m

= Chiéu sdu nudc g véi myc nuée 98%:

>3 5m >2 8m >2 6m

= Tinh khéng cdu, iing véi muwe nude cao
5%: >9,5m >7m >6m

2. Cac cira van khau dd 16n ap dung cho
cAc cong trinh ngin triéu trén thé giéi

2.1 Cac cwa van dong mo theo phuong
thang dirng (Lift gates)

Béang dudi day trinh bay cac thong tin co ban
vé mot sb cira van c6 khau do 1on dang dong mo
theo phuong thang dimg (theo cach goi ciia Viét
nam 1a cira phing)
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Bing 1: Tong hop cdc civa kéo thang cé quy mé Ién da dwge xdy dung

X A . Chiéu | Muec nuéc R
Bé rong cwra S, Chénh . 4
Tén cong trinh (m) o truoe cira léch (m) Ghi cha
, m | m  |* 7
Cong ngan li 80 11,6 7,4 4,5 01 ctra phang va au
Ravenswaay, Ha Lan tau
Cdng ngan triéu 80 11,5 6,5 5,0 2 clra phang (trong
Krimpen, Ha Lan do 1 ctra du phong)
va au tau

Cdng ngan triéu 98 va 47.3 9,5 6,5 4,8 | 02 cira phing va au
Hartelkanaal, Ha Lan tau
bép ngan 1 50 10,0 7,0 3.8 Mot cura phéng
Heusden(My)
Cdng ngan triéu 62 ctra 40m | 11,7-5,7 | 20,0-14,0 | 6,2m | 62 cira phing
Oosterschede, khongcho thong
Ha Lan thuyén va au tau

bang chu y trong nhom cua lgai nay la ctra
cdng ngin triéu Hartelkanaal. Cong trinh gom
mot cta rong 98m va mot ctra nho hon, rong
49,3m. Ctra van dugc dong md boi silanh thuy

lyc gian trén thap van va c¢6 hanh trinh piston
16n. Cira ¢6 hinh dang thiu kinh véi cac tdm
chin gin trén cac thanh dimg lién két v6i hé
dam dan hinh cung. Tai trong 4p luc nudc duoc

53



truyén lén cac diém d& nam trong khe ctra. Khi
khong st dung, cua kéo 1é€n cho phép luu thong

thiy voi tinh khong 14m. Cac cura van s€ dugc
dong xudng khi du bao cd bio bién giy nudc
dang; lic d6 au thuyén bén canh sé duoc su
dung dé thong tau thuyén. Khi ctra dong, dam
day cira van con cach ngudng cdng 20cm, cho

phép mét lugng nho nude co thé chay qua.

2.2 Cac cika van dang cira sdp (Flap gates)
Cura sap duoc tinh téan d€ xuat nhiéu trong

cac giai doan thiét ké nhung thuc su chua dugc
lwa chon khi xdy dung céc cong trinh ngan triéu
16n. Bang sau day, trinh bay cac thong tin vé cac
cira dang sap duwoc dé xuat trong qua trinh
nghién ciru tai nhidu dy an 16n trén thé giGi.

Bing 2: Cdc théng sé thiét ké cdc civa sdp quy mé 16n

bién Stamford

A A . Chiéu 2 cit
A . Bé rong ciwra ., Chiéu * . 4.
Tén cong trinh (m) €ao cira sau (m) nudc Ghi chua
‘ ‘ (m) (m) ~ ,
Ctra ngén triéu Niewe Beé rong 22,5 17,0 3,4 7 caisson, moi cai lap
Waterweg (chua xay thong nudc 2 cura sép rong 25,7m
dung) 360m tao nén khoang 16n
360m (khong try)
Cira ngan triéu Niewe B¢ rong 22,5 17,0 3.4 3 caisson mdi cai gan 8
Waterweg (chua xay thong nudc ctra sap (silanh day
dung) 360m dudi) rong 15m, tao
khoang 360m khong tru
Ngan triéu Venice Téng chiéu 16n nhat 15,0 3,0-3,5 | Bao gém cac caisson
(chua xay dung) rong 1050m, | 21,15m bﬁng BTCT, mdi cai
400m ludng gan 3-4 ctra sap 20m,
tao khoang 16n khong
c6 tru gitra cac clra
Cong trinh ngén bao 27,4 10,7 5,5 5,2 Ctra sép, silanh thuy

lyc day dudi

Dang ctra sép ciing da dugc xay dung tai Viét

Nam nhu Thao Long, Hué (15 ctra 31,5m), Duy

Thanh, Quang Nam (4 ctra, 20m), Binh tri¢u,

Binh Loi, Rach Ling, TPHCM (mdi vi tri 1 cira

rong 20m). Tuy nhién, cac ctra sép dugc 1§1p dat

tai Viét Nam co chiéu cao ctra chi tir 3-5m.

2.3 Cdc cita van déng mo di chuyén theo

mdt phang ngang

Céac cua van thuéc nhom nay gom ctra trugt

va ctra van canh hinh quat.

Bing 3: Cdc thong sé thiét ké cira van hinh quat c6 quy mé lém

Cot nuéc Muc Chénh
a A . Bé rong trén nuéc | léch cot .
Tén cong trinh . ~ . Ghi chu
ctta (m) | ngudng trung nuéc
(m) binh (m) (m)
Cong trinh ngin tridu Hai canh cira truot dai
Nieuw Waterweg 360m 23,0 17,0 6,0 mdi cira 220m truot
(phuong an tham khao) theo phuong ngang
Cong trinh ngan triéu Hai canh cua hinh quat
Nieuw Waterweg 360m 23,0 17,0 6,0 ban kinh 295m, tru
(phuong an tham khao) quay trén 2 bo song
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Cot nuée Muc Chénh
Tén cong trinh B,é rong tré~n nuge Iéch c ot Ghi chu
cira (m) nguong trung nwoéc
(m) binh (m) (m)
Cong trinh New Bedford 45,7 18,3 12,2 3,7 Hai canh ctra hinh quat
hurricane tru quay trén 2 bo
Cong trinh ngan 1 trén 38,1 8,5 4,9 3,7 Hai canh ctra hinh quat
kénh Harvey tru quay trén 2 bo
Nieuw Waterweg 360 22,5 17,0 4,5 Hai canh ctra hinh quat
¢6 phan ndi, tru quay
trén 2 bo
St. Petersburg 200 Hai canh ctra hinh quat
23,5 16,0 co phﬁn ndi, tru quay
trén 2 bo

3. Cac loai cira van thich hgp cho cong
trinh kiém séat triéu TPHCM

Céc clra van s& lap dat tai hé thong cong
trinh thuy loi chéng ngdp ung khu vuc
TPHCM lam nhiém vu chinh 1a ngéin tricu
cudng (bao gom ca muc nudc dénh do NBD,
ld...) nhung ciing c6 ctra van ddng thoi phai
thoa man kich thuéc ludng giao thong thuy
khi cira cong mo.

Phan tich cac tiéu chi tong hop dé trén co
s d6 co thé quyét dinh lya chon mdt trong sb
cac loai cira van thich hgp hon ca (Multi-
Criteria Analysis). Trong du an nay cac ti€u
chi co ban dugc xem xét bao gom: (1)Tinh
thich hop, (2)P9¢ tin cdy, (3)Bién phap thi
cong, (4)Thoi gian thi cong, (5)Kinh nghiém
trong nudc, (6)Giao thong thuy, (7)Kha nang
kiém soat, (8)Van hanh bao dudng, (9)Canh
quan kién tric va (10) gia thanh. Céc tiéu chi
trén dugc so sanh v&i nhau bang cach phéan
tich trén bang 4 dudi day. Cot doc thir nhat va
thtr 2 1a s6 thtr tw va tén céc tiéu chi dua ra dé
phan tich. Hang ngang trén cing dugc danh sb
tr 1 dén 10 1a céac tiéu chi tuong tu nhu cot
doc. Cac 6 giao gitra cung mot ti€u chi khong
xem xét dugce boi mau xanh. Cac 6 khac 1a su
so sanh mot tiéu chi voi moét ti€u chi khac.
Néu tiéu chi nay so véi tiéu chi kia ma quan
trong hon thi dugc 1 diém, tiéu chi it quan

trong hon s& 1a 0 diém. Trong truong hop 2
tiéu chi déu thay quan trong thi déu duoc cho
1 diém. Vi du khi ta xét “tinh thich hop” va
“do tin cdy” cua ctra van thi thay rang ca hai
déu quan trong vi vay tai 6 1-2 va 6 2-1 déu
dugc ghi 1 diém. Trong khi d6 “tinh thich
hop” va “do tin cdy” déu quan trong hon “thoi
gian thi cong” nén 6 4-1 va 6 4-2 déu ghi 0
diém tron khi cac 6 1-4 va 2-4 déu ghi 1 diém.
Cong diém theo hang ngang ta c6 “diém tuyét
d61” ctia mdi tiéu chi. Bé tranh cac tidu chi co
tong diém 1a 0 (vi du day 1a “canh quan kién
trac”) , diém tuong ddi ¢6 dugc nhd nhan doi
cot diém tuyét ddi, trong d6 truong hop 0
diém dwoc ning 1én thanh 1 diém. V&i cach
lam nhu vay ta co thé xac dinh duoc “trong
s6” cta mdi tiéu chi so voi tong thé cac tiéu
chi dua ra phéan tich. Trong thuc hanh viéc lap
bang phan tich nhu vay dugc thao luan trong
mot nhém chuyén gia, bao gdm viéc dua ra
cac ti€u chi va sau do la phan tich mac do
quan trong cua modi tiéu chi so véi tiéu chi
khéac. Sau khi bang phan tich dugc thanh lap,
cac nha tu van can trao d6i voi chu dau tu vé
két qua phan tich. Trong budc nay, d6i khi
chii ddu tu nhin nhin muc d6 quan trong khac
v6i tu vin. Cong viée lai tiép tuc dugc ban
thao dé c6 su thong nhat trudce khi chuyén qua
budc lva chon loai ctra van.
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Bdng 4: Bang phan tich cdc tiéu chi lya chon cira van

Diém
Tuyét d6i | Twong ddi | Trong sb
1 | Tinh thich hgp 7 14 0.14
2 | B¢ tin cdy 9 18 0.19
3 | Bién phép thi cong 5 10 0.10
4 | Thoi gian thi cong 4 8 0.08
Kinh nghiém trong

5 | nuéc 3 6 0.06
6 | Giao thong thuy 5 10 0.10
7 | Kha ning kiém séat 6 12 0.12
8 | Vén hanh bao dudng 5 10 0.10
9 | Canh quan kién tric 0 1 0.01
10 | Gia thanh 4 8 0.08

97 1.00

Trén co s& cac diém trong sd cua cac tiéu chi,
ta co thé so sanh cac loai ctra van v4i nhau.
Trude hét cac phuong an loai cira van dugc néu
ra bao gdm: ctra phang, cira sip, clra cung, cira
segment va ctra hinh quat. Piém céc tiéu chi cho
mdi loai ctra van dya trén thang 10 diém dap
g cao nhat dugc 10 diém. Cac diém nay duoc
danh gia dya trén quan diém, kinh nghiém cua
chuyén gia phén tich. Vi du cira phing c6 “tinh
thich hop” kha, “dd tin cay”, “bién phap thi

cong” kha cao (7-8 diém), trong khi dé “tinh
thich hop” ctra segment kém hon nén chi dugc
cho 6 diém. Nhin chung nhiing ctra ma mot
hodc mét vai tiéu chi c¢6 diém dudi trung binh
khong nén dugc chon vao danh sach cudi cung
dé phan tich. Tich gitta diém cua tiéu chi va
“trong $6” cua tiéu chi d6 duoc tinh 1a diém so
sanh. Téng cac diém so sanh cia mdi loai ctra
van s& 1a diém dé so sanh phuong an cira van
nay va cua van khac.

Bdng 5: So sanh cac logi cira van

56

Cua Cua Ctra hinh
phing Cuasdp | Clracung | Segment quat

1 | Tinh thich hop 14 7 101 8| 115 71101 6| 87 5 72
2 | Bd tin cay 19 8 148 6] 111 71130 6] 111 71 130
3 | Bién phap thi cong 10 8 82 6| 62 71 72| 5] 52 6 62
4 | Thoi gian thi cong 8 8 66 8| 66 71 58] 6] 49 6 49
5 | Kinh nghiém trong nudc 6 8 49 7| 43 6| 37| 5| 31 5 31
6 | Giao thong thuy 10 7 72 8| 82 71 72| 8| 82 8 82
7 | Kha ning kiém séat 12 8 99 71 87 81 99 7| 87 7 87
8 | Van hanh bao dudng 10 8 82 6| 62 71 72| 6] 62 6 62
9 | Canh quan kién triic 1 7 71 8] 8| 7| 7] 8 8| 8 8
10 | gia thanh 8 8 66 71 58 71 58] 6] 49 6 49

774 695 706 619 633




Két qua phan tich cho thay cac loai cira phu
hop duoc siap xép theo thir ty: Cura phang
(lifting gate), Ctra cung, Cua sap, Cua hinh
quat, Cira Segment.

Cira Segment doi hoi k¥ thuat ché tao, lap
dit phtrc tap, gia thanh cao nén mic du vé
canh quan duoc cho diém cao nhat nhung van
xép sau cung. Loai ctra dang hinh quat, xoay
theo mit nim ngang (sector gates) doi hoi
dién tich hai bén bo 16n dé bd tri budng giir
cua (khi mo¢) nén phu hop véi nhiing cong
trinh ctra song 16n hon. Trong diéu kién
TPHCM rat kho khin trong cong tac giai
phong mit bang (gia dat cao) nén giai phap
cua van hinh quat chua thich hgp. Nhu vay 3
loai ctra xép hang trén c6 thé ap dung cho cac
cdng ngin triéu tai Thanh phd H6 Chi Minh.
Tuy nhién viéc ap dung lgai cira van nao vao
cong trinh cu thé con phai xét dén cac diéu
kién vé dia chat long song (lién quan dén chi
phi xdy dung tru pin va xu Iy nén), yéu cau vé
giao thong thuy...

Qua phin tich trén diy c6 thé dé xuit
nhu sau:

(1) Ciwa van chi lam nhiém vu thong nuwoc
hodc ngan triéu cuong co thé la:

- Ctra sap nhu da ap dung tai Binh triéu,
thich hop véi cac rach nho, nong.

- Cira kéo thang 1én (hay cira phang, theo
cach goi hién nay), v6i hanh trinh silanh
déng mo ngin du nhic cira van khoi muc
nudc cao nhat.

- Cura cung

(2) Cuwa van cho phép giao thong thuy khi
ma cira c¢6 thé ap dung cac loai sau day:

- Cura kéo thang lén xubng (nhu trén)
nhung dugc kéo 1én dam bao tinh khong
duong thiy tiy thudc tuyén duong thiy theo
quy hoach (Tan thuan: cép II, Tha bo, Bén
Luc: cap 111, cac cong con lai: cap IV).

- Cira van cung, c6 thé dong ngan triéu
nhung khi mo ¢6 thé dam bao tinh khong 6-
7m; van hanh cira van nay bang xi lanh thuy

lyc. Loai nay thich hop cho cac ludng giao
thong cap IV, V.

4. Két luan

Dy an thay loi chéng ngap khu wvuc
TPHCM bao gém xiy dung 12 cdng ngin
triéu c6 tong khiu dién 1én. Cac cong niy
khoéng chi lam nhiém vu kiém soat muc nudc
ma con phai dam bao giao thong thuy qua
cong vao thoi gian cira céng mo. Vi vay cua
van dugc yéu cau 1a cac loai c6 khau do 16m.
Trong hoan canh cu thé cua du 4n cac loai ctra
thich hop nhit bao gdm cira phing, cira cung
va ctra sap.

Céac loai cira van c6 khau d6 16n hon 30m
va c6 chiéu cao trén 6-8m chua ting dugc ché
tao va 15'1p dat tai Viét nam nhung da duogc ap
dung & cac nudc Ha lan, Bi, Btic, Anh, My...
tr nhiéu nim vi vdy viéc ung dung vao céc
cong trinh ngan triéu & TPHCM 14 hoan tdan
kha thi. Sy Gng dung thanh cong loai ctra van
¢6 khéu do 16n cho du 4n & TPHCM s& mo ra
thoi ky méi ung dung cong nghé tién tién cho
cic cong trinh kiém soat triu quy mo 16n,
giam nhe anh huéng cua tinh trang nuéce bién
dang ¢ khu vuc PBSCL trong tuong lai.

Tuy nhién viéc thiét ké, ché tao va 1§1p dat
céc ctra van lon ban dau can tiép thu, hoc hoi
va nhan chuyén giao cong nghé tir cac chuyén
gia, nha thau thudc cac qudc gia nhicu kinh
nghiém.

Phan tich tong hop céac tidu chi (MCA) la
phuong phap duoc 4p dung trén thé gidi
nhung lai chua thuc sy dugc cac nha thiét ké
Viét nam quan tdim. MCA ciing c6 thé dugc
trinh bay ¢ nhiing mtc d6 khac nhau, tir dinh
tinh dén dinh lwong. Nhirng két qua cu thé
trén cac bang phan tich trong bai bao nay la
quan diém riéng cia tac gia va rat co thé co
nhimg ¥ kién khac. Mong mudn cia ngudi
viét 1a chuyén tai dén cac nha thiét ké, cac nha
quan ly mét phuong phap phan tich khoa hoc
dé c6 thé lya chon mot phuong an thiét ké hop
1y nhat.
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Abstract
STUDY ON GATE TYPE SELECTION
FOR THE FLOOD PROTECTION PROJECT IN HCMC

Twelve (12) barriers with large spans are proposed for Flood Protection Project in HoChiMinh
city (HCMC) requiring installation of very large tidal gates not been applied in Vietnam. Based on
the study on large flood gates were built and installed in the Netherlands, Germany, UK, USA ...,
the author propose the use of large span gates for the Project to control water levels and to allow
inland navigation with water ways from grade Il to grade IV when the gates opened. The Multi-
Criteria Analysis (MCA) method is presented in selecting gate types for barriers.
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