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TOM TAT

Cdc tau trong tdi I6n cho container hién nay cé kich thuée rat I6n vé ca chiéu dai, chiéu
réng va chiéu sdu, chiéu cao, nén ciing ddt ra yéu cau cho cdc cang bién tiép nhdn vé bé tri bén b,
cau tau lam hang, cung cdc phwong tién, mady, thiét bi xép dé phit hop. Dé tang chiéu cao ndng, tam
V6i cho cdc cdn truc xép do container trén cdc tau nay, huwdng nghién ciru vé sir dung cdc can truc
nay trong thiee té khong chi giéi han ¢ két cau bén bai, ma ca vé thay doi két cau can truc. Bai bdo
nay trinh bay cdc két cdu thuwong gdp ciia can truc quay crane, ship to shore phit hop theo nhu cau

suw dung cac tau container co' lon, siéu truong, siéu trong.
Tir khéa: Can truc quay crane; Ship to shore; Container.
ABSTRACT

Mega container ships today are enormous in length, width, depth, and height, thus posing
requirements for receiving seaports in terms of berth layout, cargo handling facilities, and
appropriate handling equipment. To increase lifting height and reach, research on the practical
use of these cranes is not limited to berth structures but also includes modifications to the crane
structure itself. This paper presents common structures of ship-to-shore rotating cranes suitable for

the needs of large, oversized, and overweight container ships.
Keywords: Quay crane; Ship to shore crane; Container.
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1. PAT VAN PE

Céc can truc xép d& hang container nhu
QC, STS déu co két ciu duoc phat trién tir cac
cong truc dugc sir dung thong dung, phd bién
trong xép d& céc loai hang bach hoa, hang kién
n6i chung v&i chiéu cao nang, stc nang, tim voi
trung binh. Trong cac tai liéu giéo trinh trudce
day deu dua ra chi tiéu co ban dé phan biét g1u’a
mot cong truc thong thuong va can truc xép
dd hang container khong phai 1a strc ndng ma
1a ning sudt, vi thé cac véan toc khai thac nhu
van toc nang ha hang, van tde di chuyén Xe con
déu rat 1on. Khi lam hang, can truc QC, STS s€
dung yén tai chd; khi di chuyén giira céc cau
tau, cic can tryc nay sé khong mang hang [1].

Cong truc thong thuc‘rng c6 thé 1a loai
khong c6 cong xon — dang két cau phd bién chi
¢6 dam chinh phia trén, va két cdu c6 cong xon
— 1 phia hodac 2 phia, cong xon ctiing hodc cong
xon nang ha dugc. Muc dich cia cong xon 1a dé
tang tam v4i cho can truc. Néu chi can ting tim
v6i & pham vi nho, trung binh, thudng chiéu
dai cong xon dugc xac dinh tir diéu kién bién la
nhan dugc khdi lugng nho nhét cua can truc.

Can truc QC, STS hay c6 tai lidu goi 1a
cau chuyén tai 13 mot dang phat trién cua cong
truc dé co chiéu cao nang, tam véi, toc do hoat
dong 16n. Can tryc nay thuong co két cdu gdm
¢6 1 dam chinh lién két cng véi hé chan d.
Dam cong son nang ha ndi voi dim chinh bang
1 ban 1. Xe con mang toi ning c6 sir dung thiét
bi mang hang container chuyén dung Trang
bi két cau cong xon nang ha duoc 1a can thiét
v6i cac két cAu can truc c6 chiéu cao 16n khi
phai chiu anh hudng 16n bai gio bio, rung chan
cia mit dat. Voi nhu cau st dung ngdy cang
tang cac tau chd container ¢d 16n, cac siéu tau
container, nhu ciu ting chiéu cao, tam voi ciia
can truc cling yéu cau can truc can co cac hé
chan d& c6 két cau phu hop nhung van dam bao

dd bén, 6n dinh d¢ tin cdy khi lam viéc.
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Hinh 1.1. Théng s6 co ban ciia can truc OQC, STS [2]

2. KET CAU HE CHAN PO CAN TRUC
QC, STS

* Lich sir phat trién cn truc QC, STS

Khi cic cang container ddu tién xuét
hién vao thap nién 1960, can truc QC, STS
cling dugc phat trién dé dap tmg nhu cau xép
d container tir tau xudng cang. Can truc QC,
STS duoc thiét ké dé hoat dong doc theo mép
bo cang, v6i can dai co kha niang vuon t6i cac
téng container trén tau. Ban dau, can truc QC,
STS chu yéu duoc diéu khién tha cong, véi tde
do bdc d& han ché.

Vao nhitng nam 1980 va 1990, véi su
phat trién cua cong nghé dién tir va co khi, can
truc QC, STS bat dau tich hop cac hé théng diéu
khién tu dong, nang cao d6 chinh xac va an toan
trong qua trinh van hanh. Nhiing hé théng nay
cho phép can truc QC, STS boc d& véi toe do
nhanh hon, dong thoi giam thiéu sy can thiép
cua con nguoi. Tur day, cac cang container hién
dai tré nén hiéu qua hon, voi tdc do xép do Ién
dén hang tram container mdi gio.

Vao dau thé ky 21, cung véi sy xuat
hién cua cac tau container khong 16 nhu cac
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tau Ultra Large Container Vessels (ULCV), cac
can truc QC, STS ciing phai phat trién dé dap
g kich thudc ngay cang 16n cua tau. Cac can
truc hién dai ngay nay c6 kha nang vuon téi

« Cac thé h¢ tau Container hién nay

23 hang container ngang trén tau va xép do tir
6 dén 10 tang container xép chong trén boong
tau.

Bdng 2.1. Cdc thé hé tau container hién nay

£1n s , . A yss Chiéu rong S6 hang
Theé h¢ tau Stre ché (TEU) | Chiéu dai (m) (m) Cont (ngang)

Panamax 3,000 - 5,100 <294 32.3 13

Post-Panamax 5,100 - 10,000 294 - 366 40.0 - 43.0 16-17

New-Panamax 10,000 - 14,500 366 49.0-512 19-20

(Neo-Panamax)
ULCV (Ultra Large Container |/ 500 51000 | 397 - 400 54.0-59.0 22-23
Vessel)

Megamax-24 (Siéu tau) > 24,000 400 61.4 24

* Thong s6 can truc QC, STS theo thé hé tau [3]

Bdng 2.2. Théng s6 co ban ciia can truc QC, STS theo thé hé tiu

Thé hé tau phuc vu Cén truc Q’C, STS TAm véi bién Cl}ié.u cao I.lﬁllg

; o twong @ng (Outreach) (Lifting Height)
Panamax Panamax Crane 35m - 38m 30m - 32m
Post-Panamax Post-Panamax Crane 44m - 47m 34m - 38m
Neo-Panamax Super Post-Panamax 53m - 58m 40m - 46m
ULCV (14k-21k TEU) Megamax Crane 60m - 65m 46m - 49m
Megamax-24 Megamax-24 / Ultra- 68m - 73m SQ_m - 54m
(>24k TEU) Large (t01 da 56m)

* Truyén dong cho xe con mang container
chay trén dam chinh cia can truc

+ Xe con ty hanh:

Véi kiéu két cdu nay, trén xe con lap
dit ca co cau nang voi dong co, toi cap nang ha
hang va co cdu di chuyén xe con. Két ciu nay
cho kha ning linh hoat cao, diéu khién chinh
xac trong qua trinh nang ha, gidam d§ mon cép,

gitp tang toc d6 di chuyén xe con. Tuy nhién,
do trong luogng xe con nang nén sttc nang cua
loai nay kho nang cao, khé ap dung van chuyén
ddng thoi 2 khung chup container cting luc.

+ Xe con dung cap kéo:

V61 loai nay, to1 kéo xe va to1 nang
duoc dat co dinh ngoai xe. Cac to1 ndy cung cac

dong co dat & budng may phia cong son ctng. &
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Xe con di chuyén doc dam chinh nho cap kéo.
Kiéu két cau nay cho phép giam trong luong va
kich thudc cuia xe con, giam tai trong 1én can,
dam chinh. Tuy nhién, ddy cap kéo xe lai rat
dai, hé thong day cap cong kénh, cap di chuyen
qua nhiéu puly chuyén hudng nén mon nhiéu,
giam do bén mai cua cap, ting thoi gian thay
cap. Toc do kéo xe bang cap ciing thip hon 1a
dung dong co di chuyén lap truc tiép [1].
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Hinh 2.1. Xe con can truc OC, STS [2]: H.a - Xe
con tw hanh, H.b — Xe con dung cap kéo

* SO lwgng co cau nang va cach lam hang cua
can truc

+ Xe con ¢6 mot co cau nang chinh:

Xe con c6 mdt bd co cau nang chinh duy
nhat, dung dé xép d& lam hang mét container
tai mot thoi diém. Can truc QC dang nay chi
c6 kha ning nang mot container duy nhat mdi
lan. bay la loai can truc phé bién va dugc st
dung rong rdi nhit tai cac cang container trén
thé gioi.

+ Xe con c6 mdt co cAu nang chinh va két
cau kep khung nang:

Xe con loai nay ciing chi c6 mot co céu
nang, nhung két hop véi co cau kep khung dé c6
kha ning nang hai container cing luc. Co cu
kep khung cho phép hé théng kep hai container
lién k& hodc chdong 1én nhau trong mét 1an nang.
Co cau kep khung cho phép diéu chinh khoang

cach gitra cac bo kep dé phu hop vé6i khoang
cach giita cac container dugc xép trén tau. Can
truc nay c6 thé nang hai container cing lic,
voi diéu kién hai container c6 kich thudc tiéu
chuan giéng nhau (thuong 1a container 20 feet
hodc 40 feet). Co ciu kep khung c6 thé duoc
diéu chinh dé giir va nang cac container cting
lac mot cach 6n dinh.

Loai két cdu nay cho phép nang hai
container cung luc, gitp tdng nang suat xép do,
giam thoi gian lam hang, giai phong tau nhanh.

: Hb H.c
Hinh 2.2. Can truc QC, STS lam hang [4]: H.a -
Loai I co cdu ndng chinh ndng 1 container, H.b &
H.c - Logi ndng nhiéu container ding co cau kep

+ Xe con ¢6 hai co ciu nang ddc 1ap (hoist),
cho phép mdi hoist nAng mot container riéng
biét ciing mot lac. Mdi co cu nang co thé hoat
dong doc 1ap hodc két hop dé nang dong thoi
nhiéu container (nang hai container doc lap
trong cung mot thoi diém hodc két hop nang
b6n container khi ding co cau kep khung
cung lac). Mdi co cdu nang c6 thé hoat dong
doc lap dé xir 1y container theo cac vi tri khac
nhau, hogc phdi hop dé nang dong thoi nhiéu
container.

» Két cau hé chan d& caa can truc

+ Két cau nhw cong truc, dam chinh la dang
dam don, can truc c6 cong son cirng hoac
cong son chuyén dong ra vao ting tam véi.

Loai can truc nay c6 thiét ké dac biét
v6i chiéu cao thap hon so véi cac loai can truc
QC thong thuong, nhung van yéu cau toc do va
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hi¢u qua xép dod cao; dugce su dung phé bién tai
cac cang container va cac moi truong ma khong
gian trén cao bi gidi han, chang han nhu & gan
cac san bay, cau hodc nhimg khu vuc cd quy
dinh nghiém ngit vé chiéu cao.

+ Két cau c6 thap chir A, dim chinh la dang
dam don, c6 cong son nang ha.

Két cdu c6 thap A, co cong son nang
ha dugc s& giup nang cao chiéu cao nang va
tam voi hang, nhung loai dim don nay chi thich
hop véi cac cang container c6 nhu cau nang ha
container ¢ muc tai trong vira va nho, cac cang
c¢6 khong gian han ché, vi thiét ké gon nhe va it
tén dién tich. Do chi ¢c6 mdt dam chiu luc, kha
ning nang ha container ctia can tryuc dam don
thuong thap hon cac loai can truc c6 dam doi.

Hinh 2.3. Can truc QC, STS ¢6 céng xon:
H.a - Logi cong son cung; H.b - Cong son ndang ha

- K&t cau co thap chir A, dam doi, c6
cong son nang ha:

Day 1a loai thiét ké pho bién trong céac
cang container hién dai, dac biét 1a cac cang 16n,
vi khd nang chiu tai cao hon va tinh on dinh tbt
hon. Hai ddm chiu luc cung cap d6 6n dinh cao
hon cho can truc khi di chuyén xe con (trolley)
va nang ha container, giup can truc hoat dong
an toan va chinh xac hon ngay ca trong diéu
kién thoi tiét khic nghiét. Ca hai dam ctng chiu
luc, giup phan phdi tai trong déu hon va nang
cao kha nang chiu lyc ctuia can truc. So véi thiét
ké dam don, loai ddm d6i c6 kha ning nang tai
ning hon, do dé thudng duoc str dung dé xép

dd container tr nhitng tau container 16n, nhu
Post-Panamax hoac Super Post-Panamax, noi
yéu cau kha ning ning tai 16n va toc do lam
viéc cao dé duy tri hiéu suat hoat dong.

H.c H.d
Hinh 2.4. Can truc OQC ¢6 dam chinh la loai dam
don (H.c) va dam déi (H.d)

Hé chan d& can tryc QC, STS thuong
1a hé théng khung céng gdm cac cot dimg va
dam bé chay doc theo duong ray trén bén cang.
Chiéu cao tinh khong tir mat bén 1én dén dam
chinh c6 thé vuot qua 50 mét dé vuon qua cac
16p container chit cao trén boong tau. Khung
chan phai vira cao, vira rong nhung van dam
bao do cing viing, khong bi vong hodc rung
lic qua mirc. Két ciu hé chan d& o dang thap
A nay thuong 1a dang hé. Hai chan phia bién
va chan phia bd dugc bé tri nghiéng vao trong
hodc nghiéng ra ngoai dam bao do cimg viing
ngang, chong lai hiéu qua cac lyc x6 ngang
do gia toc phanh cua xe con khi mang hang
container nang, cling nhu luc xé cua gi6 bao.
Su nghiéng nay bién phan 16n mé-men udn tai
cac nut khung thanh lyc nén va luc kéo doc
tryc, giup giam thiéu dang ké mo-men udn tai
cac nat khung so véi cot thiang dung.

Dang hé chan hé khong c6 hé thanh

giang ¢ mat trén cua khung chan, chi sir dung =~
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cac thanh giang chéo & mit phing nang hang,
hodc bd tri thém thanh giang ndi hé chan bd va
h¢ chan bién dé han ché do bién hinh cua h¢
chan khi chiu tai trong 16n nhu hinh H2.5 hoac
H2.4d. Kiéu két cdu nay thuong ap dung cho
cac can truc QC hiéu suét cao, ung dung cho
cac tau chd container thong thuong [6].

Hinh 2.6. Can truc QC co hé chan do dang kin [5]

- Két cau co thap chir 11, dam doi, co
cong son nang ha:

Két ciu nay sir dung cac chan thang
dimg. Cac tai trong x0 ngang gay ra cac mé men
ubn rat 16n tai cac lién két chan dung va dam
ngang phia trén. Do c6 chiéu cao can truc quéa
16n dé 1am hang cac tdu mega container nén hé
chan can do cing virng cao, chiu strc nang 16n,
gi6 bio. Két ciu nay str dung cac hé chan kin,
c6 hé thanh giang ¢ mit trén cua khung chan.
Tuy theo d§ ing dung cho céc hé tau siéu trong
tai ma hé thanh giing nay c6 cac kiéu két cau
dan thanh giang bung khac nhau dé dam bao do
cing viing, khi chiu céc tai trong x6 ngang, gi6
bdo & chiéu cao hé chan qué 16n nhu vay.

3. KET LUAN

Can truc xép d& hang container QC,
STS trong khoang thoi gian ngin tir thap nién
60 cua thé ky truéc dén nay da thay doi qua
nhanh d¢é tang kich c& 1én gap d6i, gip ba; ting
kha nang 1am hang, xép d& container 1én rat
nhiéu lan dé dap tmg kip véi cong cude logistic
todn cau cua hang container phat trién nhu vii
bao hi¢n nay.

Nhu cu van chuyén, lam hang container
ngdy cang cao, va tiép tuc ting. Can truc xép do
hang container ciing theo dé thay doi cac dang
két céu cac cong cu mang hang dé ting hiéu
quéa xép do thich hop nhat, gitp giai phong tau
nhanh. Két hop tw dong hoa trong Xep do cang
dat ra yéu cau cao vé diéu khién can truc, cac
phuong ti¢n van tai khong nguoi 1ai, cac thao
tac 1am hang phu hop dé nang cao ning suat
xép d& thong qua.

Tim hiéu cac dang két ciu thuong gip
clia can truc container quay crane dé tir 6 co
nhirng nghién ctru pht hop trong tinh toan thiét
ké két cu thép, b tri cac co cau, thiét bi, cong
cu mang hang phu hop 1a muc tiéu tiép theo cua
cac du an thudc cac hoc phan chuyén nganh cua
b mon.
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