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Tém tit

Trong nhitng nam gan ddy, thanh phé Hdi Phong
dd coi phat trién du lich la mot nganh kinh té miii
nhon, trong do co sy phat trién du lich cia Cat
Ba. S6 heong khéch du lich dén tham quan ddo
Khi la rat lom va déng gop mét nguon thu khéng
nho cho ngan sdach cua huyén ddao. Nhung hién
nay cdc tau ché khach du lich phai ddu dé phia
ngodi va khéng cdp vao dé dwa dén khach gay ra
rdt nhiéu sw bdt tién va tiem dn nguy hiém do
séng va thuy triéu thap. Pé dap img duoe yéu cau
bao vé canh quan thién nhién ty nhién cia dao,
viéc nghién ciru gidi phdp xdy dung cdc két cdu
cau cang noi tam la rdt can thiét. Nam phwong dn
két cau cau cang néi mang tinh chdt tam ddp img
dwoc cdc van dé ké trén sé dwoc dé xudt va phan
tich trong bai bdo nay. Ngodi ra, phin mém
ANSYS RI18.1 ciing dwoc su dung mo phong tinh
toan cho mot phwong an cu thé dé xdc dinh
chuyén Vi tai trong tam cua bén néi.

Tir khéa: Pdo Khi, cau cang néi, két cdu tam.
Abstract

In recent years, Hai Phong city has considered
tourism development as a spearhead economic
sector, including tourism development of Cat Ba.
The number of tourists visiting Monkey Island is
very large and contributes a significant source of
revenue to the island district's budget. But now
tourist ships have to park outside and not come in
to pick up passengers, causing a lot of
inconvenience and potential dangers due to waves
and low tide. To meet the requirements of
protecting the natural landscape of the island, it is
necessary to research solutions to build temporary
floating  wharf structures. Five options of
temporary floating wharf structure that satisfy the
above problems will be proposed and analyzed in
this paper. In addition, ANSYS RI18.1 software is

also used to simulate the calculation for a specific

option to determine the displacement at the center
of gravity of the floating berth.

Keywords: Monkey island, floating wharf,
temporary structure.

1. Pit van dé

Pao Khi c6 chu vi khoang 3km. Pay 1a mot hon
dao céu tao dang nui c6 bai cat dugc tao thanh qua
hang triéu nam séng va gi6 dua cat, da, san ho, cac
loai vo sinh vt bién nhu vé b¢, vo s0, tdm, cua vao
chan nui tao thanh bai cat trai dai hang km. DPac
diém dia hinh trén dao cha yéu 1a dia hinh Karst. V&
dic diém khi hau thuy van thi dao Khi chiu anh
huong cua khi hau nhiét d6i gié mua, gié mua Tay
Nam vé mua ha va gié mua Dong Bic vé mua dong.
Nhiét o trung binh trén ddo trong nam khoang tu
239C-24°C [1]. Trung binh mét ngay dao Khi thudc
quan dao Cat Ba dén 2.500 khach du lich dén tham
quan, s6 thu phi cua déo wéc dat gan 10 ty (s lidu
nam 2019) [2] déng gép ngudn thu 16n cho ngan
sach cia huyén Dao.

Do dio Khi chua c6 ha ting k¥ thuat dé cap tau
don, tra khach du lich, nén cac tau khach du lich
phai dau d6 phia ngoai, sir dung cac tender, do gb
chuyén tai khach vao trong khu vuc diém tham
quan, khi thuy triéu thp viéc dwa khach vao dao
gdp rat nhidu kho khan, dic biét 1a nhimg ngay cé
song tiém 4n nguy co mit an toan rit cao do du
khach va phuong tién.

Hinh 1. Hinh dnh chup khio sit khu vuc phia ngoai
ddo Khi

Toan bd quan dao Cat Ba, trong d6 c6 dao Khi la

khu du trir sinh quyén thé gioi (d3 dugc UNESCO

cong nhan), do vay di giai quyét dwoc nhing van dé

khé khan ¢ trén nhung van dam bao phai bao ton
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duoc nét tu nhién cua dao 12 mot van dé khong hé
don gian.

Trén co s& d& xudt ciia huyén dao Cat Ba,
UBND thanh phé Hai Phong da ddng y vé mit chi
truong xay dung cdu tam phuc vu cic tau cap dua
d6n, tra khach vao tham quan dao Khi [3]. Vi tinh
than do, tic gia bai bao da chu dong nghién ciru
khao sat thyc té vé dia hinh, thiiy hai vin cia dao
Khi va dé xuit mot sé dang két ciu cau cang ndi
tam phuc vu cho viéc don, tra khach du lich tham
quan trén ddo dé dong gop thém giai phap dé huyén
dao néi riéng va thanh phd noéi chung tham khao va
can nhic.

2. Mt s giai phap két cAu bén ndi dé xuit

Do xac dinh muyc ti€u nghién ctru cac giai phap
1a cAu cang ndi tam, két cau chinh gdm 2 phan: Bén
ndi + cau din két ndi 1én bo, trong bai bao nay bén
ndi déu 1a pong tong thép véi kich thude 23,0m x
9,0m x 1,0m (kich thuéc sin c6 dé giam chi phi gia
cong ché tao), giai phap dé xuat khac nhau 1a sy
thay ddi vé céu tao thanh phéan neo giit bén ndi nay.
Vi bén ndi nay thi véi kich thude tau tham quan
du lich thyc té dang khai thac hién nay tai ddo Khi,
bén ludén dam bao cho it nhat 4 tau c6 thé cap bén
cung mot lac.

2.1. Ciu dén lién két khdp trwot trén mdt
chinh cvia pong tong phwong dn 1 (PAl)

.

Hinh 2. Céu tgo cdu dén lién két khép mém va phéi

cdnh toan by cau cing noi

2.2. Cau dén lién két khép khép véi hai mat
bén ciia pong tong phwong dan 2 (PA2)

Hinh 3. Céu tao cdu dén lién két khép véi hai mét bén

clia pong tong

2.3. Rua bé tong két hop véi xich neo giiy on
dinh cho bén noi (PA3)

Hinh 4. M6 phéng ciu tao bén néi dwoc neo giiva béi rita
bé tong thong qua day xich

2.4. Neo gii bén néi tai 04 géc bang 04 coc

khoan truc tiép vao nén bai (PA4)

Hinh 5. M6 phéng c4u tao bén néi dwoc neo giiv boi
04 coc
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2.5. Neo giii bén néi tai 04 géc bang 04 coc
lién hop khoan truc tiép vao nén bai phwong
dn (PAS)

¥
!

Hinh 6. Mé phéng céu tao bén néi dwoc neo gii béi 04
coc lién hop
2.6. Ddnh gid, so sdnh cdc gidi phdp dé xudt

PAl

Pic diém ky thuat:

- Str dung tir 3 cau dan tré 1én mot du lién két
khép truot trye tiep trén mat bén nodi. Lién két ¢ phia
bo 1a khop co dinh;

- S6 luong cdu dan cang nhiéu d6 6n dinh cua
pong tong cang tang, kich thudc khép ndi hai dau
cang giam;

- Pam bao khach du lich 1én xuéng bén déu thuan
lgi do ¢6 it nhat 3-4 161 1én xudng bén.

Yéu to bio vé mdi truwong ty nhién ciia dio:

- Toan bo phan bén ndi va cau dan 1a cong trinh
tam nén dam bao ty nhién ctia méi trudng mat nudc;

- Mbi cau dan phai c6 mot mé trén bd, md c6 thé
la mo neo hoac mo bé tong cot thép nén khong dam
bao vé mat moi trudng.

Ul diém:

- Toan bo két ciu cua bén ndi bang két ciu thép
nén thuan ti€n cho viéc thi cong tai dat lién roi kéo ra
lap dat, nén s€ khong giy ra anh hudng nhi€u voi
hoat dong va moi truong cia dao;

- Thi cong nhanh;

- Chi phi xay dung cao.

Nhuoc diém:

- Song va thiy tridu s& giy ra dao dong truc tiép
lén pdng tong va thong qua cau dan truyén truc tiep
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vé mb trén bo do vay cdu tao md va cau din phai du
16n méi dam bao yéu to ky thuat. Cau dan c¢6 mo
men xoan dan tgi cau tao can phai tang cuong;

- Dao dgng cta pong tong 16n gay kho khan cho
tau va du khach khi cap bo;

- Khong giai quyét triét dé vé yéu té bao vé moi
truong tu nhién do mod cau phai dat trén bo.

PA2

Pic diém ky thuat:

- Str dung 2 cau dan, mdi cau c6 mot dau lién két
khép véi mat bén cua bén noi. Lién ket ¢ phia bo 1a
khép c6 dinh;

- Pam bao khach du lich 1én xudng bén déu thuén
loi do co 2 161 Ién xudng bén.

Yéu t6 bio vé méi truwong tw nhién cia dao:

- Gidng PAL.

Uu diém:

- Gidng PAL.

Nhuoc diém:

- Gidng PA1;

- Ngoai ra, cdu tao khép ndi giita cau din véi
pong tong phuc tap.

- Dao dong ciia pong tong rat 16n, cau dan chiu
xoan 16n nén két cau cau dan phuc tap.

PA3

Pic diém ky thuat:

St dung ria bang bé tong két hop véi day xich
neo 4 goc cua pong tong;

Yéu t6 bio vé mdi trueong ty nhién cia dio:

Dam bao hon PA1 va PA2 do kich thuéc md cau
nho;

Uu diém:

- Cu tao ciu din va md neo don gian hon PA1
va PA2 do tinh on dinh cta pdng tong cao hon PA1
va PA2.

- Thi céng don gian, chi phi thip hon cic PA
khéc, dac biét & phan cau dan;

Nhuoc diém:

- Lya chon vi tri va mét bang vi tri tha rua;

- Tha phao canh bao vi tri rua va day xich neo
tranh tau cdp bén va phai;

- Tang chiéu dai cau dan.

PA4

Dic diém ky thuat:

- Sir dung 4 coc bé tong hodc coc éng thép khoan
tryc ti€p vao nén de neo gilr pong tdng;

- CAu tao cau dan nhu PA1.
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Yéu to bao vé méi trurong tu nhién ciia dao:

Khoéng dam bao cd moi truong nudc va trén bo
do thém coc bé tong khoan truc tiép xubng day bién
trude cac bai tim.

Uu diém:

- Chu tao toan bo bén don gian;

- Tinh 6n dinh cta pong tong cao hon 3 PA trén
do dao dong cua pong tong chi 1a chuyén vi theo
phuong thing dimg tity thudc vao thuy tridu.

Nhuge diém:

Khong dap g duoc yéu ciu cong trinh tam do 4
coc bé tong ¢ dinh luc nao cling ndi 1én trén mat
nudec.

PA5

Dic diém k§ thuat:

Tuong tu PA4, chi khac mot phan 13 phan khoan
coc chim xuéng mat nudce, ph?m coc ndi 1a dam thép
I lién két bulong thong qua ban ma phan dau coc.

Yéu t6 bao vé méi trwdmg ty nhién cia dio:

Giam dugc yéu t6 anh huong méi trudng nudce so
véi PA4.

Uu diém:

Tuong tu PA4.

Nhuoc diém:

- Co 4 coc thép ndi 1én trén mit nude nhung van
¢6 thé coi 1a cong trinh tam do cac coc thép nay lién
két bulong v6i phan khoan coc ¢ dinh dudi day
bién.

Qua phan tich, danh gia cac wu va nhugc diém
cliia nam phuong an ké trén, tic gia d& xuit lya chon
“Ruia bé tong két hop véi xich neo gitr 6n dinh cho
bén ndi (PA3)” 1a phuong an thiét ké chinh cho cau
cang noi tam trén ddo Khi ndi riéng va cac dao khac
thudc quan dao Cat Ba néi chung.

3. Phan tich tinh toan giai phap dé xuat

Dé nghién ctru sau thém, bai bao nay di sur dung
phin mém chuyén dung ANSYS R18.1 [4] d& mo
phong su dao dong ciia pong tong trong giai phap dé
xuét 12 PA3 v&i bién d6 song 1a 1,75m twong tng véi
chiéu cao song 16n nhét tai ddo Khi 1a 3,5m (theo
kinh nghiém thyc té cua ngu dan tai qu?ln dao Cat
Ba).

Vi két qua nhu hinh trén, dao dong theo ca 3
phuong ciia pong tong déu dugc xac dinh va trén co
s6 d6 ta hoan toan c6 thé tién hanh tinh toan hé
thdng cau dan cho cau cang noi.

KHOA HOC - CONG NGHE

Hinh 7. M6 phéng va chia phén tit pong tong

Bdng 1. Khai bdo tdi trong song

Details

[=/| Details of Regular Wave 1
Name Regular Wave 1

Visibility Visible
il Not Suppressed

[ stokes 2nd Order Wave Theory

180
1.75m

8s
0.125 Hz

Program Controlled

Hinh 8. Mgt sé hinh dnh dao dgng ciia pong tong

dwdi tac dung ciia tdi trong song (a, b)
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Line A: Structure Position, Actual Response - Global X (poonton - Center of Gravity relative to Origin of Fixed Reference Axes (FRA)) [m]
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Line A: Structure Position, Actual Response - Global ¥ [poonton - Center of Gravity relative to Origin of Fixed Reference Axes (FRAJ) [m]
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Line A: Structure Position, Actual Response - Global Z ([poonton - Center of Gravity relative to Origin of Fixed Reference Axes (FRAJ) [m]
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Hinh 9. Két qud dao dpng tai trong tim ciia pong tong

(truc X- phwong canh ddi; truc Y- phirong canh ngdn; truc Z- phirong chiéu cao ciia pong t6ng.)

4. Két luan

Nghién ctru dd tap trung vao dé xuét cac giai
phap c6 tinh kha thi nhit danh cho cau cang ndi
mang tinh chat cong trinh tam tai ddo Khi. Trén co
s& danh gia cac giai phép, so sanh vé wu, nhuoc diém
va ca yéu t6 bao vé mdi truong cua ddo di duoc
phan tich.

Do han ché vé cac thong sb vé diu kién dia chat,
thuy hai van khu vuc ddo Khi, nén bai bao chi dung
& muc dé xuét cac giai phap két cau cau cang ndi ta
tam, tinh toan mo phong cu thé phuong 4n dé xuét
lwa chon bang phan mém ANSYS R18.1 véi chidu
cao song 16n nhét tai khu vyc dao Khi theo ghi nhéan
duoc 1a 3,5m.

Nghién ctru tiép theo, tic gia s& tap trung va tinh
toan chi tiét két cdu hé thong cau dan. Pay la mot bai
toan thiét ké va thi cong phirc tap, dic biét 1a cac bd
phan khép nbi giira ciu dan - pong tong va giira cau
dan - mb dat trén ddo.
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