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AU THUYEN KET HQP KHOANG XA CAN BANG NUGC
TRONG VAN HANH CAC CONG TRINH DANG NUGC
XAY DUNG THEO CONG NGHE PAP TRU PO

Thai Qudc Hién, Ngo Thé Hung, Buii Cao Cuong
Viéen Thuy Cong

Tém tit: Pdp tru do la cong nghé dwoe dp dung ngay cang phé bién. Nhiéu song lon cua mién
trung Viét Nam hién nay da bat bugc phdi xdy dung cong trinh dé ngan man ket hop giit ngot va
ddng nuéc. Dap try do la mot cong nghé xdy dung wu viét khong chi vé két cau ma con dam bdo
kha nang tiéu thoat lii trong qua trinh xdy dung.

Pé xdy dung ddp ddang nudc trén song thi mét van dé rat quan trong la tiéu nang cho cong trinh
khi vdn hanh cira van. Trong qud trinh gitt nuwée, muc nuwée thuwong luu luén cao hon rdt nhiéu
s0 v6i ha luu do vdy néu mo cia van trong nhﬁng truong hop nay sé gay xoi lo ha luu vi gia co
chéng x6i cho cong trinh van chi can két cau don gian nhuw ro da hodc tam bé tong lap ghép.
Trong nhitng céng trinh c6 du thuyén thi gidi  phap thiét ké du thuyen két hop cira can bang miéc
thuwong ha luu dap vira dam bao an toan vira tiét kiém dwoc von ddu tu.

Két qua nghién cieu két cau du thuyén dang nay da dwoc ap dung trong thiét ké ddp dang ha lwu
séng Dinh tinh Ninh Thudn dé ha myc nuwéc thiwong leu tir +2.50 xuong can bang voi muyc nuée
ha luwu trong thoi gian dii dé van hanh mé cia an toan cho cdc cira van chinh ciia céng trinh.

Tir khéa: Pdp dding, du thuyén, dap tru d, ddp ha lwu séng Dinh, cong xd nudc.

Summary: Pillar dam is an increasingly popular technology. Many large rivers in central
Vietnam are now required to construct structures to prevent salinity in combination with keeping
fresh and rising water. Pillar dam are a preeminent construction technology not only in terms of
structure but also ensure flood drainage during construction.

In order to build a weir on the river, a very important issue is the energy dissipation of the
building when operating the gate. In the process of water retention, the upstream water level is
always much higher than the downstream so opening the gate in these cases will cause downdrift
erosion because the erosion protection reinforcement for the construction still only a simple
structure as rock gabions or precast concrete slabs. In constructions with a lock, the lock design
solution combined with a water balance gate up-downstream is both safe and economical.
Research results of this lock structure have been applied in the design of the Dinh river
downstream weirs in Ninh Thuan province to lower the upstream water level from +2.50 to
equal with the downstream water level in a time sufficient to operate the safe opening of the
main gates of the construction.

Keywords: Dam, ship-lock, pillar dam, dam of downstream Dinh river, culvert water discharge.

1. PAT VAN PE (1) Céng trinh dang, diéu tiét nudc:

Pap try d& 1a cong nghé xdy dung dap dang, Gom cic try doc lap két hop voi dim d& van
diéu tiét nudc dat trén dong séng chinh, bao tao thanh cac khoang c6 cira van duoc dong
g6m cac hang muc cong trinh chinh 1a: mé bang hé thong thiét bi chu dong. Cira van
¢6 nhiéu loai nhu: Cira phang, ctra Clape, ctra
can cung...

(2) Au thuyén:
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Hinh 1: MGt bang bé tri ddp déng, diéu tiét
nuoc dang Tru do

Au thuyén c6 nhiém vu thong thiy cho tau
thuyén qua lai trén song trong truong hop muc
nude thuong ha luu cong trinh cé chénh 1€nh,
hodc trong truong hop dap dang phai dong
hoan toan dé ngan min va giit ngot.

(3) Gia cb tiéu nang phong xo6i:

Pap tru d& c6 khoang m¢ rong nhim giam
thiéu sd lugng tru pin trén song, ty 1€ dién tich
mit cit thoat nudc Qc/Qs>85% dam bao gan
nhu nguyén trang so voi dia hinh song tu
nhién, do d6 lam giam luyu tdc qua cong, dong
thoi giam thiéu dugc khéi lwong gia ¢ phong
x01 phia sau cong trinh.

Ha luu thuong dugc gia cd béng ro da, tham
da hodc tam bé tong duc sin tha trong nudc,
chiéu dai gia cd nbi tiép trong khoang 50m
ngay trudc va sau cong trinh. Viéc thi cong
trong nudc khong phai dan dong thi cong, day
nhanh tién d¢ thi cong.

Pic diém van hanh: V& mua li hé théng cac
ctra van dugc m& hoan toan (ké ca cira 4u
thuyén) dé dam bao tra lai dién tich mat cit
w6t song gin nhu nguyén trang so v6i khi chua
¢6 cong trinh. Trong thiét ké va van hanh ctra
van diéu tiét cho cong trinh Pép tru do luén
dat ra mot yéu cu quan trong 1a chénh léch
muc nudc thugng ha luu céng trinh AH dam
bao trong gidi han cho phép nhim dam bao an
toan cho khong chi ctra van va thiét bi ma
dong thoi dam bao an toan cong trinh tiéu
niang phia ha lwu. Naw vdy bai todn ddt ra doi
Véi cde dap dang la can cé gidi phdp ha thdp
muyc nwée phia thwong luu ddp vé dén cao
trinh sao cho chénh léch myc nuoc AH thuong

ha lvu dam bao cva van trén ddp van hanh on
dinh va khong gay xoi lo cho ha luu.

2. TINH TOAN BO TRIi AU THUYEN KET
HQP KHOANG XA CAN BANG NUOC

2.1. Trinh ty cac buwéce tinh toan quy mé va
kich thuée du thuyén

Giai phap ha thip muc nudc thuong luu dap
trudc khi van hanh ctra van chinh duoc lua
chon 1a sir dung 4u thuyén nhu mot khoang xa.
Khi ¢6 yéu ciu md cira van chinh dé tiéu thoat
I, ctra au thuyé‘:n dugc md xa nude tur thugng
luu vé ha lwu cho dén khi chénh léch muc
nude thugng ha lvu dam bao mo cira van
chinh an toan cho cong trinh.

Viéc tinh toan thiét ké Au thuyén phai dam
bao dap tng dong thoi 02 nhiém vu gém van
tai thuy va xa can bang nudc, trinh tu cac budce
tinh toan cu thé nhu sau:

2.2. Tinh toan thity e tiéu niing qua Au thuyén
2.2.1. Tinh toan luu luong qua du:

Cin clr vao yéu ciu giao thong thuy, chon
khich thudc so by au thuyén, tinh toan kha
nang thao dong chay qua au theo dang dép tran
dinh rong chay khong ngap (diéu 6.2- TCVN
9147:2012) la:
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Hinh 1: So dé tinh thiyy lyc qua du
(nguong tran dinh rong)
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- Hé sb co hep dong chay dwoc xac dinh la:
P, = 0,5.,+0,5

- Hé sd luu luong ldy theo diéu 6.2-TCVN
9147:2012

Tong luong nudc phia thuong luu phai xa dé
dam bao can bang 1a dung tich nudc trong
song tinh dén myuc nude ha luu tin sut 50%.
Thoi gian thao phai ngan hon thoi gian 1ii ve.
Trong truong hop tinh toan véi kich thudce au
co ban khong dap tng thoi gian thi phai tang
chiéu rong cira au.

2.2.2. Tinh todn kich thieéc bé tiéu nang:

Au thuyén thuong phai b tri ¢ lach sau, than
4u thuyén dang mit cit chir U bé tong lién
khdi nén hinh thuc tiéu nang nén lya chon theo
dang bé tuong két hop. Bé tiéu ning chinh la
long 4u thuyén. Ngudng ctra vao thuong luru 1a
ngudng tran tinh todn.

] = I

Hinh 2: So' dé tinh todn
* Chiéu sau bé tiéu ning:
d=6.h"— (hn +AZ)
* Chiéu cao tudng tiéu ning:
Tinh Co:
2./3 2
49 | ___ 29
o,m'.2.g 2.g.(oh", )2
* Chiéu dai bé (than au) Lu:

- Theo Tréc-t6-u-xop: Lo=oc. Ly + I;

Tinh Hi: H, =

oc- La hé thong thuc nghiém, 1dy oc = 0,7-0,8;

L,-Chiéu dai nuéc nhay hoan chinh khong
ngap: 1= loi—s

- Theo A-go-rét-xkin: Ly =3.hy— ;
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3. THIET KE CU THE CHO AU
THUYEN PAP HA LUU SONG DINH,
TINH NINH THUAN

3.1. Pic diém van hanh dap ha luu Séng Dinh

bap ha luu So6ng Dinh c¢6 nhiém vu ngan
min, dang va gitt nudc ngot vé mua kho dé
phuc vu nhu cau dung nuéc cia TP. Phan
Rang Thap Cham cling nhu cac khu vuc lan
can phia thuong luu coéng trinh. Vé mua lii
dap dugc mo hoan toan dé dam bao diéu
kién tiéu thoat Iii trén song Dinh. Tau thuyén
qua lai trén séng cha yéu 1a tau nho, tau du
lich nén kich thudc co ban ciia au thuyén dap
ha Iuu séng dinh yéu cau tdi thiéu rong 6m,
dai 20m.

- Muc nuée thugng Iuu ludn gitr & cao do tu
+2.00 dén +2.50;

- Muyc nudc triéu ngoai séng dao dong trong
khoang -1.34 dén +1.03;

- Vitri Au thuyén dugc bd tri bén bo phai phia
huyén Ninh Phudc, day 1a vi tri lach sau c6 cao
do6 day séng trong khoang -2.50 dén -3.00;

* Két qua tinh todn kich thude bé tiéu nang s6 01:

- Cao trinh day bé tiéu ning 01: Zpaybé 01 =
-3,50 m

- Chiéu sau bé tiéu ning 01: dsé 1= 1,00 m

- Cao trinh dinh tuong ti€u nang 01: Zpinhtuong
01=-1,80 m

- Chiéu dai bé tiéu ning s6 01: Lpsor =14,80 m
* Két qud tinh todn kich thuée bé tiéu néng s6 02:

- Cao trinh day bé tiéu ning 02: Zpaybé 02 =
-3,50 m

- Chiéu sau bé tiéu ning 02: dpi 2= 1,00 m

- Cao trinh dinh tuong ti€u nang 02: Zpinhtuong
02= -2,00 m

- Chiéu dai bé tiéu ning s6 02: Lpio2 =12,79 m
* Kiém tra ndi tiép sau twong sé 02:

- Két qua tinh toan kiém tra cho thiy: Nhay
ngap, khong can lam thém bé tiéu ning 03,
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van toc cura ra sau bé ti€u nang Ve < [V]ix dat
nén khong bi x6i.

3.2. Bo tri két cAu au thuyén:

Vi két qua tinh toan, au thuyén dap ha luu
song Dinh bd tri rong 6,2m, chiéu dai toan bd
au thuyén La, = 35,60m trong d6 budng au dai
21,50m. Cao trinh day au -3,50m; cao trinh
dinh tudng au thuyén 1a +3,50m.

Ctra van 4u thuyén thuong lwu dang ctra phing
kéo dimg, cip nudc cho 4u tir phia thuong luu
sir dung cbng cap nudc doc theo than au dit
gitta két céu tuong au va try pin. Cao trinh
dinh ctra van au thuyén dit ¢ +3,20m.

Ctra van 4u thuyén ha luu dang canh ctra
phing truc dimg, diéu tiét cip nudc cho 4u tir
phia ha luu bang cira van Net.
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Hinh 3: Cat ngang du thuyén

- Dé tiéu nang khi ctra van au thuyén phia
thuong lvu mé dé xa can bang dam bao
giam chénh léch c{t nudc trudc khi van
hanh cua van chinh cua cong trinh thi
budng 4u ngay phia sau cira thuong luu
duoc ha thiap xudng dén cao trinh -3.50m
dé tao thanh bé tiéu nang thu nhit ngay
trong budng au;

- Ngoai ra trén mat ban day phia trong
budng au c6 bd tri cic md tidu ning cao
30cm, cudi budng au tai clra van au thuyén
ha luu ngudng ctra dugc thiét ké nho cao &
cao trinh -1.80m. Cao trinh day au tai ctra ra
ha lwu 13 -3.50m. San két hop bé tidu ning
ciu tao thr 2 phia ha luu au thuyén 0 cao
trinh -3.50m dai 15,8m c6 két céu bang
BTCT &6 tai chd day 1,0m phia dudi 1a bé
tong 16t va bé tong bit day.

- Cudi san tiéu ning au thuyén 1a hang cir
BTCT du tng luc SW500A; L=10m, phia trén
1a ddm BTCT dau ctr & cao trinh -2.50m tao
thanh ngudng ti€u ning thr 2 sau cua xa. Tai
cao trinh -2.50m tiép theo dwoc gia cb bang
tam bé tong lap ghép day 0,8m phia dudi 1a vai
dia k¥ thuat, chiéu dai gia cd L=20m; phﬁn sau
tam bé téng c6 chidu dai L=23m duogc gia cb
bing ro da thép boc PVC 2x1x1m ndi tiép véi
1ong dan ty nhién.
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Hinh 4: Cat doc buong du thuyén
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= BTCT tém lat mang cong
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Hinh 5: So d6 mdt bang éu thuyén két hop cong xd

4. KET LUAN VA KIEN NGHI

Trong qua trinh van hanh cdc cong trinh dap
dang nudc ndi chung va dap ngan man, git ngot
két hop tiéu thoat 1ii theo cong nghé Pap tru d&
noi riéng thi vi¢e lya chon thoi diém dong mo,
chénh léch muc nudc trudc va sau céng... la
mot cong viée tuyét dbi quan trong. Néu dong
md& cira van cong (dic biét 1a cira Phang) trong
truong hop c6 chénh léch cot nuéc 16n s& dan
dén nhiéu hé qua khong ludng truée nhu: Gay
x6i 16 ha Iuu, ket cira, thiét bi qua tai va kho
kiém soét trong cong tac van hanh.

Giai phap thiét ké str dung Au thuyén két hop
lam cdng xa can bang nudc dé dam bao chénh
léch myc nudc thuong ha luu dép tng yéu cau
trudc khi van hanh md cac ctra van trén dap
chinh 13 mot phuong 4n téi uu, phi hop véi
cac cong trinh ngdn man, dang va gitra nudc
theo cong nghé¢ Dap tru do, dac bi¢t vdi cac

TAI LIEU THAM KHAO

cong trinh ¢ khu vuc Mién Trung, noi c6 do
ddc song 16n, dong chay Iii xay ra véi toc do
nhanh va dinh Iii cuc han trong thoi gian ngan.
Pay la giai phap vira dap tmg yéu cau vé giao
théng thiy cho thuyén bé qua lai, dong thoi khi
sir dung lam cbng xa cén bang dam bao tiéu
ning phong x6i, phat huy hiéu qué diéu tiét nudc
cao trong ca mua khod ciing nhu mua Ii;

Viéc ung dung cong nghé Dap tru do trong xay
dung céc cong trinh dép dang nudc da va dang
mang lai loi ich nhat dinh vé mat kinh té, rat
ngén thoi gian thi cong, giam thiéu t6i da cong
tac dén bu giai phong mit bang... Dé phat huy
hiéu qua cua giai phap trong thiét ké va van hanh
can nghién ciru toi wu héa két cau tidu ning,
khau do au thuyén, clra van van hanh chi tiét va
phtt hop véi timg kiéu loai va nhiém vu khac
nhau déi véi cac dép dang, diéu tiét nudc khu
vurc mién Trung va cac viing phu can.
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