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NGHIEN CUU LUA CHON HINH THUC KET CAU VA KiCH THUGC
HQP LY CHO CUA VAN PAY NGANG NHIP LON TRONG AU TAU

Vii Hoang Hung', Nguyén Dirc Toan’, Bui Phi Hung’, Nguyén Thity Linh’

Tém tit: Hién nay, gidi phdp cong trinh nham tao két ndi tuyén vin tai ven bién véi cdc cang dwong
thity trén song giip rit ngan thoi gian hanh trinh cia tau va tiét kiém chi phi dang dwoc quan tam dau
twr nghién ciru tai Viét Nam. Tir yéu cau xdy dung cdc tuyén kénh dai, véi chiéu réng théng thity dam
bdo cho tau Ién qua lai kéo theo viéc tim ra hinh thirc két cau cira van vin hanh an todn, phii hop véi
canh quan. Hinh thirc cira van déng mé du tau & nude ta chii yéu la cira van chiv nhdt hodc chit nhan.
Mot dang két cdu cira van don gian, dam bao an toan on dinh khi van hanh da dwoc sir dung nhiéu trén
thé gidi phdi ké dén la cira van ddy ngang. Cdc vin dé vé thiét ké két cau hinh hoc hop 1y, t0i wu vé khoi
lirong cho hinh thirc cira van nay sé trinh bay trong bdi bdo ndy dé lam co sé ban hanh cdc tiéu chudn

thiét ké loai hinh cira van nay tai Viét Nam.

Tir khéa: Cira van ddy ngang, cang duong song, au thuyén nhip 16n.

1. PAT VAN PE

O Viét Nam c6 mat do song ngoi cao hau hét
déu chay ra bién.Viéc didy manh phat trién giao
thong thiy phuc vu phat trién kinh té va giam tai
ap luc giao thong bo 1a didu tat yéu. Pé gin ndi
lién thong cac song v6i song hay song véi bién
nhim tao tuyén van tai rat ngan thoi gian hanh
trinh phwong tién di lai can dén cac tuyén kénh
dan dai. Khi tranh noi c¢6 muc nudc mat chénh
léch khac nhau va @0 man khac nhau gitta hai
ngudn nudc d6 cho nhau anh huéng dén hé sinh
thai ty nhién can cira van khoéa nudc va au tau.
Chiéu rong thong thuy 1é6n dé dap ung tau cho
hang trong tai lon dang la xu hudng nghién ctru
hién nay kéo theo viéc tim ra hinh thic két céu
ctra van van hanh an toan, phi hop cho hé théng
kénh din nay

Hinh thirc cira van ddy ngang dugc p dung kha
phd bién trén thé gidi va ciing 1 mot trong nhirng
hinh thirc két cdu cho tao hinh kién trac dep, dé van
hanh so voi cac hinh thic ctra van da ap dung vao
Viét Nam. Tuyén kénh dao Nghia Hung va 4u tau
Nghia Hung ndi song Pay véi Song Ninh Co tai
tinh Nam Dinh lan dau tién 4p dung hinh thic cira
van day ngang, tuy nhién cac chi dan thiét ké cho
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hinh thirc cira van nay van dang phu thudc vio tiéu
chuén ciia nudc ngoai va chua co nghién ciru ap
dung vao diéu kién thyc tién vao Viét Nam. Vi vay,
van dé nghién ctiru duoc dat ra dé lwa chon hinh
dang két cau phu hop cho hinh thirc cira van day
ngang, dong thoi dua giai phap két cau téi uu vé
hinh dang, nguyén 1y van hanh don gian m¢ thém
trién vong cho vén tai dudng thuy ndi dia trong bbi
canh can nhiéu hon nita cac sang kién va ha ting dé
phat trién van tai da phuong thuc, ting cudng két
nbi ving, t6i wu hoa st dung va chia sé ngudn luc
gitra cac dia phuong.

2. TONG QUAN VE CUA VAN
DAY NGANG

Hinh thtc cira van day ngang dwoc ap dung
kha pho bién trén thé gi¢i nhu Puc, Nhat, Trung
Quéc...Cac tuyén kénh ap dung loai hinh ctra van
nay phai ké dén nhu kénh dao Panama vé6i 17 au
tau co tong chiéu dai kénh 82km va bé rong
33,5m; Kénh dao Subei tai Bic Kinh-Hang Chau,
Giang T6, Trung Qudc co chiéu dai 168km 1a
kénh chinh cho van chuyén than Bic-Nam cua dat
nudc nay. Kénh Subei c6 téi 26 au tau, trong do
16n nhit 14 au Liulaojian st dung cira van phang
day ngang v6i nhiém vy diéu chinh muc nudc
chénh 1éch trong va ngoai 4u gitp cho tau thuyén
dé dang qua lai.
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Tai Viét Nam, hinh thirc ctra van nay lan d4u tién
duoc sir dung cho tuyén kénh dio Nghia Hung tai
tinh Nam Dinh. Tuyén kénh nay ndi song Day véi
S6ng Ninh Co nham tao két ndi tuyén van tai ven
bién phia Béc véi cac cang thuy trén séng Day, khu
vire Nam Dinh, Ninh Binh qua cira bién Lach Giang,

gitp rat ngin 20% thoi gian hanh trinh phuong tién
thuy tir céc tinh ven bién dén Ninh Binh va nguoc lai.
Day 13 cong trinh au tau dai 179m 16n nhat Viét Nam
str dung hinh thirc ctra van dy ngang rong 17m, sau
7m véi yéu cau thiét ké dé dam bao cho tau cé tai
trong tir 2000 dén 3000 tin lru théng qua lai.

Hinh 2.3. Cika van ddy ngang tai du tau Nghia Hung

3. TINH TOAN KET CAU CUA VAN
PAY NGANG

bé phan tich lya chon ra hinh thure két cau ctra
van day ngang phil hop cho diéu kién dic trung thiy
van, diéu kién van hanh tau thuyén cua Viét Nam,
nghién ctru sir dung phuong phép Phan tir hiru han
thong qua mo hinh sb. Vat lidu thép dugc Iya chon
la thép S335; Diéu kién 6n dinh cua két cdu duoc
lwa chon theo d6 vong gidi han 1/n, =1/600.

3.1. M6 hinh cira van

Theo diéu kién lam viéc cta au thuyén va dac
trung thily van, 05 mé hinh dugc thiét 1ap véi hé
thdng ddm cua ctra van bao gom:
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2 dam doc bién: Kich thuéc ban bung day;
canh rong 0,612m day 16mm.

2 dim ngang hai bién: Kich thudc ban bung
day 14mm; canh rong 0,612m day 16mm.

7 dam ngang: Kich thudc ban bung day 10mm;
canh rong 0,4m day 14mm.

7 dam dtmg: Kich thude ban bung day 10mm;
canh rong 0,4m day 14mm.

Bé rong ctra van chin ngang au (B) va
chidu day cira van (t) duoc lan luot thay doi
nhu sau:

Bé& rong (B) thay d6i lan luot 1a: 18m, 20m,
25m, 30m, 40m.
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Chiéu day (t) thay ddi lan luot 1a: 0.6m, Im,
1.3m, 1.5m va 1.8m.

Chiéu cao H (12m).

Tir céc thong s6 mé hinh khac nhau dugc xay

|- -

dung bang phuong phap phin tir hitu han dé tim ra
mdi quan hé hinh hoc hop Iy giira chiéu rong (B)
clia clra van twong (mg voi chiéu day (t).

I

a
Hinh 3.1. a, mé hinh cita 3D cira van, b, mdt cat bang cwa van; ¢, hé thong dam cua cia van

3.2. X4c dinh kich thuéc hop rong

D41 v6i hinh thic cira van diy ngang, viéc
giam trong luong cho ctra van khong nhiing lam
giam gia thanh xay dyng ma con gitup ctra van van
hanh mot cach dé dang hon. Hé théng dam d& bén
trong ctra van dugc chia lam hai phan: Phan trén
lam rong; Phan dudi duoc bung kin thanh hop
rong tao ra mot lyc ddy ndi giup giam ap luc do
trong lwong cua ctra van dé 1én banh xe. Khi thiét

b

ké phan chim cua cira van phai dam bao diéu kién
luc ddy ndi ctua phan chim khong thing luc trong
lwong cira ctra van dé cira van lic nao ciing chim
dudi nude. Vi vay, tng voi mdi bé rong thong
thiy cta ctra van B, viéc tim ra mbi quan hé gitra
chidu cao (h) ctia hop ddy ndi ¢ phan chim véi
chidu day cia ctra van (t) s& gitip giam duoc trong
lwong cira van trong nudc va dong thoi giit cho
ctra van ludn ¢ trang thai chim.

t 0.6 1 13115 1,8 Chiéu cao h(m) ciia hop diy noi =
7 e
B (m) | (m) | (m) | (m) | (m) 6 L
18m | 58| 4 |33[30)27 |3 @06m | ]
20m | 57 393212926/ |; Alm -
2 01.3m =

25m | 55 |37 |31 |28 25 : s

O1.om
30m | 53| 3630|2724 |o G NANARRAIRELE hE
40m 52 3,5 2.9 2.6 2.3 18m 20m 25m 30m 40m

a b c

Hinh 3.2. a, bang chiéu cao hop (h) twong g véi bé rong B(m) va chiéu day t(m) cia cira van;
b, biéu do sir thay doi chiéu cao hop (h) véi STH tinh todn ¢, mdt cdt dimg cira van ddy ngang

Két qua phén tich chiéu cao hop h(m) trén hinh
3.2 cho thdy su phu hop ciia két qua tinh toan khi
chidu cao hop ti 1& nghich véi chiéu day (t) ctra
ctra van. Thé thich hop giam di khi bé rong va
chiéu day cua cira van ting lén.

Ung voi mdi kich thude ctra van da biét 1a
chiéu rong cira van B(m), chiéu day ctra van t(m),
ngudi thiét ké c6 thé d& dang xac dinh dugc so bo
chidu cao cua hop ddy ndi twong tng gitp cho
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vi€éc tinh todn mo6 phong va géan cac tai trong tac
dung 1én cira van va hop diy ndi dugc nhanh
chong va thuén loi.

3.3. Cac truwong hgp tinh toan tir nguyén ly
van hanh cira van

Cura van dugc dong mé dua trén nguyén ly can
bang luc dé dam bao khi cira van mé thi cot nude
hai bén cira van phai can bang tranh phat sinh mo
men xodn gay pha hong cira van. Ctra van duoc
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van hanh hai chiéu nén qua trinh déng mao cira van
dugc gan lién vo1 qué trinh di chuyén cua tau

trong au tu thugng luu (myc nudce cao) vé ha luu
(muc nude thip) va nguoc lai.

Hinh 3.3. Van hanh cvra van trong du tau khi tau di chuyén twr phia thuong luu vé ha luu

Tur nguyén ly van hanh cua ctra van, xac dinh
hai truong hop tinh todn nhu sau:

Trudng hop 1 (TH1): Cira van déng trong diéu
kién muc nudc hai bén can bang nhau, Trudng

hop 2 (TH2): Cua van dong trong didu kién muc
nudc hai bén cua cura van chénh léch nhau voi
chiéu cao cot nudc thuong, ha luu tuong Ung la
10m, 7m dugc thé hién & hinh 3.4.
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4. PHAN TICH KET QUA

4.1. Phan tich bién dang va chuyén vi

Tir két qua phan tich bang phuong phap phan tir
hitu han cho thay: Bién dang 16n nhét ciia cira van xay
ra tai Truong hop 2 (TH2) khi chiéu cao cot nudc hai
bén cira van chénh 1éch 3m durgce thé hién trén hinh 4. /.

Ung véi 5 mo hinh tinh toan & Truong hop 2
két qua phan tich trén hinh 4.3 cho thdy cho thiy,
dudng nam ngang ne=600 1a giéi han an toan cua

chuyén vi cira van. Tir 6 ¢ thé loai nhirng truong
hop kich thudc chiéu dy (t) twong tng chidu rong
(B) cua cira van 1am cho ti sé B/f ndm dudi gi6i
han an toan. C6 thé xét cho truong hop cu thé voi
chiéu day cua ctra van t=1m phu hgp va ddm bao
an toan cho cira van ¢ chidu rong B tir 18m dén
20m. Két qua cho thdy, nghién ctru rat thuan tién
cho viéc tra ctru nhanh xac dinh thong sb co ban
clia clra van day ngang.

AW A AE AR 7

Hinh 4.1. Phé chuyén vi cua cwa van o TH2 chénh léch myc nudc thuong ha luu
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B/f~no, Truong hop 2

0,6m Im

B
t 18 | 20 | 25 | 30 | 40 2500
06 | 570 | 460 | 376 | 183 | 89 2000
1500

1| 1223 | 1023 | 668 | 453 | 233
1000

13 | 1682 | 1443 | 992 | 696 | 372
500
15 | 1973 | 1720 | 1220 | 875 | 480 .

18 | 2353 | 2004 | 1541 | 1152 | 662

a

Hinh 4.2. a, Ti s6 B/f~n,=600 ciia TH2; b, Chuyén vi twong doi ciia cira van véi chuyén vi giéi han — TH2

4.2. Thiét 1ap mdi quan hé hinh hoc hop li
cho cira van diy ngang

Tir viéc phan tich chuyén vi cho cac trudng
hop tinh toan & muc trén, nghién clru thiét lap
duoc mbi quan hé kich thudc hinh hoc cho
truong hop tinh toan nguy hiém nhat ctia van
day ngang (TH2).

Do vong theo cong thic co li thuyét: f =

4

5 .B . A A 5 5 <
—_x -2~ Khi chiéu rong cua ctra van (B) tang
384 E.(b.t ) ‘

12

thi do vong f cling ting theo ti 1¢ thuan. Khi chiéu
day cua ctra van (t) tdng thi do vong f giam theo ti
1¢ nghich. Két qua tinh toan trén hinh 4.4a. ciing
phi hop v&i nguyén 1y nay cho thay d6 tin cay cta
két qua tinh toan. Tir d6, c6 thé tra nhanh kich
thudc so bo giita bé rong cua cua van B(m) tuong
tmg v6i chiu t(m) dé dam bao do vdng theo
phuong dong chay trong kénh (ng). Céac gia tri
chidu day ndm bén trai duong giéi han n=600
duoc khuyén cdo loai bé dé dam bao an toan khi
Iya chon kich thudc so bo cho cira van day ngang.

Mdi quan hé giita bé rong cira van B(m) va
chidu day ctra van ddy ngang t(m) thong qua diéu
kién bé day tbi thiéu [t] tir duong giéi han n=600
(Hinh 4.3) dugc biéu dién don gian trén biéu d6
Hinh 4.4. Theo d6, tuong Gmg voi mdi khiu dd
rong cua cira van B(m) mong mudn, don vi tu van
thiét ké d& dang Iwa chon thong sb chiéu day t(m)
cua ctra van theo hai céach:

Cich 1: Lya chon chidu day cira van t(m)
trong viing mau ddm cta biéu d6 Hinh 4.4 sao cho
gia tri Iya chon khong dwoc phép nho hon chiéu
day gi6i han [tJm trén biéu do.

Cich 2: Thay gia tri x 1a thong sé bé rong cia
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khau d¢ ctra van thiét ké (m) vao phuong trinh gan
dung bac 2: y=-1,47+ 0,1268x- 0,001365x2 dé
tim ra twong (mg chiéu day cia cira van t(m)

1.8 40 B=18m
17 38 - B=20m
L6 3 B
15 31 B=15m
14 E7 B=30m
g13 30 E-ois Bodm
211 28 o
1 26 "
0.9 24 t=0.6m
0.8 :{1 t=im
7 1}
F = 18 t=1.3m
0 2500 —t=15m
t=1.8m

Hinh 4.3. Biéu do quan hé dwong quan hé B~t ~B/f

B~[t]

— -] 4740,1368x-0,001365x°

18 20 22 24 26 28 30 32 34 36 38 40
B(m)

Hinh 4.4. Biéu do quan hé bé réng ciia van B(m)
va chiéu day cho phép[t] (m)

4.3. Pé xuit giai phap giam trong lwong cira
van dfiy ngang

Tu két qua nghién ctru chon duogc so bd kich
thudc ctra van hop li, chuyén vi pha hoai 16n nhat
clia ctra van thudng xut hién & phan hop rong day
ndi cua ctra van. Nhu vay, trong ché tao néu dé
chidu day phan trén hop day ndi bang véi phan
hop day ndi s& khong tiét kiém duoc vat lidu ché
tao. P& khic phuc can giam chiéu day phia trén
hop day ndi nhung van phai phai dam bao chuyén
vi clia clra van nam trong gioi han an toan cho
phép. Giai phap dugc dé ra la giam dan chiéu day
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hai bén sau d6 tinh toan kiém tra chuyén vi cho
timg trudng cho dén khi dat dén ngudng cua viée
dam bao gidi han cho phép. Khi d6 mét hinh thirc
két cau tiét kiem vé vat liéu duge tao ra ¢6 hinh
6ng khoi (hinh 4.5).

177

1T

811

Nghién ciru chon kich thudc cira van day
ngang hinh dng khoi dugc tién hanh phan tich tinh
toan trén hai truong hop:

THI: chiéu day t=1.8m va B=40m

TH2: chiéu day t=1.5m va B=30m

Hinh 4.5. Hinh dang ciia cira van ddy ngang dé xudt

Tir két qua cua hinh trén cho théy viéc thu hep
chidu day cira van phia trén hop day ndi hidu qua
cho cira van c6 nhip dudi 30m va cé thé thu hep
t6i da 1/5 lan chiéu day cia hop diy ndi ciing

chinh 14 chiéu day cta ctra van hinh hdp. Viéc tao
ra hinh dang két cdu ctra van hinh dng khoi c6 thé
tiét kiém khoang 6% luong thép so voi tiét dién
ban hinh hoc ban dau.

Phin thu B=30m; t=1,m B=40m, t=1,8m B/f~n
hep hai G (kG) Chuyén vi G (kG) Chuyén vi 900
bén U U 800
y(m) y(m) 700
0,00 1225,56 0,034303 1666,88 0,060457 600 LIy IRt AR R SR
-0,05 1208,72 (-1,4%G) 0,035449 1639,6 (-1,6%G) 0,063451 500 SRR
-0.10 1196,88 (-2,3%G) 0,038192 1625,40 (-2,5%G) 0,068665 :gg
-0,20 1173,48 (-4,2%G) 0,044155 1597,44 (-4,2%G) 0,079466 0 0.1 0.2 0.3
~~~~~~~~ 40m-1.8m 30m-1.5m
-0.30 1150,52 (-6,1%G) 0,048984 1570,04 (-5,8%G) 0,089755

———-n

Hinh 4.6. Két qua tinh toan toi wu trong lwong cira van so voi cita van ban dau

5. KET LUAN

Nghién ctru lya chon hinh thirc két ciu va kich
thudc hop ly cira van déy ngang (sliding gate) dé
cap dén noi dung lya chon hinh dang két ciu cira
van duya trén diéu kién an toan vé chuyén vi theo
phuwong dong chay cua tuyén kénh trong diéu kién
van hanh bat lgi nhit. Bﬁng phuong phap truc
quan don gian thong qua biéu dd hodc st dung
phuong trinh gan dung gitp tra ciu nhanh cac
kich thudc so bd can thiét cho hinh thirc két cau
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clra van ndy. Bén canh d6, nghién ctru con dé xuat
giai phap tiét kiém vat liéu ché tao bang cach thay
d6i két cAu mit cit ngang cira van diy ngang tir
hinh chir nhat vé hinh éng khéi. Tur viéc xac dinh
dugc cac thong sd co ban hop 1y cho hinh thirc
ctra van ddy ngang, cic van dé nghién ciru vé van
hanh an toan ctra van nhu thiét bi dong mad, hé
thong bom can bang ciing nhu tinh toan kiém tra
an toan ctra van khi trong au c6 va dap tau s€ dugc
tiép tuc nghién ciru trong thoi gian toi.

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 88 (3/2024)



TAI LIEU THAM KHAO

Tiéu chuan Viét Nam, TCVN 8299: 2009, Céng trinh thity loi - yéu cau ky thudt trong thiét ké cira van,
khe van bang thép.

Tiéu chudn Viét Nam, TCVN 5575: 2012, Két cdu thép - Tiéu chudn thiét ké.

Vi Thanh Hai, Truong Quéc Binh, Vit Hoang Hung (2006), Gido trinh Két cau thép, Nha xudt
ban Xay dung.

D Vin Hira, Vii Hoang Hung (2014), Cita van va thiét bi déng mé trong cong trinh thiy loi dién, Nha
xuét ban Khoa hoc va K¥ thuat, 2014.

Vii Hoang Hung (chu bién) va nnk (2012), SAP2000 — Phdn tich két cau cong trinh thiy loi thiy dién,
Nha xuét ban Xay dung.

Chief Executive officer: Giusepper Quarta (2015), Design and construction of the third set of clocks
Panama canal expansion programme.

Abstract:
RESEARCH ON SELECTION OF SUITABLE STRUCTURAL
FORM FOR SLIDING GATE APLICATION ON THE LARGE SPAN LOCK

Nowaday, solutions to connect coastal shipping routes with waterway port on the river to help shorten
ship journey times and save costs are being researched and invested in Vietnam. From the requirement
to build long canals with a long width to ensure the passage of large span lock, comes the need to find a
type of steel gate structure which operates safely and is suitable for the landscape. The steel gates that
operate locks in Vietnam is mainly leaf gates, planes perpendicular to the direction of fluid flow, open
by swinging about one hinged side. But, a simple type of steel gate structure that ensures safety and
stability during operation that has been widely used around the world is the sliding gate. The issues
research of designing a reasonable geometric structure and optimal volume for this type of gate will be
presented in this article as a basis for promulgating design standards in Vietnam.

Keywords: Sliding gate, waterway port, large span lock.
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