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TINH TOAN ON PINH MAY BOC DO THAN LOAI LIEN TUC
TREN NEN MONG

CALCULATION OF STABILITY FOR CONSTINUOUS SHIP UNLOADER ON
FOUNDATION
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TOM TAT

Thong ké cho thdy nhiing thiét hai mang lai do viéc mdt cdn bang cua cdu truc néi riéng,
hay may va thiét bi nang noi chung la rat lom, Ja cé nhiéu tai nan dang tiec 1a1 ra trén thé gioi va
ngay tai Viét Nam. Ngoai nhitng Ii do lam mat 6n dinh nhir vt lieu sir dung thiéu chai luong, diéu
kién lam viéc, thao tac cua nguoi lai cau, lam viéc qua cong sua:‘ cho phép thi viéc mat 6n dinh do
tac dong cua ngoai liyc la mot trong nhitng nguyén nhan chu yéu, can dwoe xem xét tinh todn. May
béoc di than I mét thter bi nang, van chuyén nguyén vt liéu duoc sir dung tai cang than thuéc pham
vi hé rhong cung cap than cho cdac nha mdy nhiét dién dot than. Trong qua trinh thiét »’\e viée tinh
todn 6n dinh cho may béc do la mét yéu cau bat bugc dé tranh nhitng tai nan ddng tiéc co thé xdy
ra trong quad trinh van hanh. Trong bai bao nay sé trinh bay vigc tinh todn cdc lyc tdae dong trén mdy
bée di than va tinh todn dg én dinh ciia may boc dé trén nén mong.

Tur khéa: Tinh todn én dinh;: Hé $6 6n dinh,; May béc do than loai lién tuc.
ABSTRACT

Statistics show that the damage caused by the imbalance of crane in particular or lifting
equipment in general is very serious, there have been many accidents happening in the world,
and even in Vietnam. In addition to the reasons for instability such as materials used inadequate
quality, bad working conditions, manupulation of the crane drivers, over capacity operation, the
instability due to the impact of external forces is one or the main reasons that should be considered
and calculated. The constinuous ship unloader (CSU) is a lifting equipment used at coal jetty within

the coal handling system for coal fired power plants. During design process, the calculation of

stability for CSU is a mandatory requirement to avoid unfortunate accidents that may occur during
operation. This paper will show methodology calculate the impact forces on CSU and the stability
Jfor CSU on foundation.
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1. PAT VAN BE

May béc d& duoc tich hop trén hé
théng véan chuyén liéu tai cang than nhu trén
Hinh 1, chuyén liéu vao cac khu vuc sir dung
théng qua cac hé thdng bang tai va thap chuyén
tiép. May bdc d& nhu thé hién trén Hinh 2, 1a
loai may bdc d& lién tuc, duoc st dung cho
hé thong van chuyén than cua Nha may Nhiét
dién (NMND) Song Héu 1.

Trong qué trinh béc d& liéu tir cac xa
lan, can v&i cia may béc d trong nhiéu truong
hop phai vuon t6i mirc toi da va thuc té da xdy
ra cic hién tugng 1at hodc do trong qua trinh
lam viéc clia cdc mdy boc dd. Trén thé gii
da co rét nhiéu vu tai nan khing khiép xay ra
do viéc mat can bing gay d6 sap cau truc, nhu
thong ké trén ‘Bang 1, néu mét sO tai nan dd
cau truc noi tleng trén thé g161. Trong do, cd tai
nan da tirng xdy ra ¢ cang Cai Lan, Viét Nam,
2008 nhu trén Hinh 1. Do d6 yéu cau cin thiét
dt ra la phai tinh toan dé 6n dinh cho méay béc
d& trong qua trinh thiét ké, trude khi ché tao va
dem vao su dung.

Bang 1. Mt 56 tai nan dién hinh trén thé gioi:

TT Tai nan Thiét hai

1 Cau truc bj db o “Big Blue™, 3 ngudi tr
Milwaukee, 1999 vong

2 Cau truc bi db o Battersea, Anh, |2 nguoi tr
2006 vong

3 Céu thap d6 6 New York, My, 7 nguoi t
2008 vong

4 Céu thap cong suat hon nghin tin | 4 nguoi tr
tai khu loc dau ¢ Houston, Texas, | vong
My, 2008

5 Cén cdu b do tai cang Cai Lan, |7 nguai tu
Viét Nam, 2008 vong
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Hinh 1. Tai nan dé can cau tai cang Cai Lan,
Viet Nam, 2008

Trén co s céc sO liéu cung cap tlr thiét
ké cho may bdc doy cong suat 1.700 tén/h duoc
st dung cho hé thong van chuyén than, dy én
Nha may Nhiét dién Song Hau 1, c6 cong sut
2x600 MW nhu da chi ra trén Hinh 2 va Hinh
3. Trong bai bao nay, s trinh bay phuong phap
va két qua tinh todn cac tai trong tac dong Ién
may boc dd, tinh toan 6n dinh cho may boc do
trén nén mong.

Hinh 2. So d6 bo tri may béc dé tai cang than
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Hinh 3. Mdy béc d& loai lién tyc

2. NOI DUNG PHUONG PHAP
2.1. Céc lyc tic dong 1én may boc do

Trong qua trinh van hanh, may boc do
chiu cac loai tai trong chinh nhu sau:

a) Tai trong nang danh nghia Q, N la
trong lugng 16n nhét cua vat ning ma may co
thé nang duoc. Do may bdc d& sir dung giu
ngoam dé xuc vat liéu, tai trong nang danh
nghia sé dugc tinh theo cong thuc [1]:

Q=Q,+Q, 2.1)

Voi: Q- Trong lugng cua vit li¢u trong
gau; ‘
Qg— Trong luong ban thin gau.

b) Tai trong do trong luong ban than:
Bao g6m trong lugng cdc chi tiét, cum may va
két cau.

¢) Tai trong gio: Ddi véi céc may lam
viéc ngoai troi can tinh todn dén tai trong do
gid gay ra. Tai trong gio thay 601 ngau nhién
va tri s6 phu thudc vao thoi tiét, khi hau timg
ving. Toan bo tai trong gi6 duoc xem la tdc

dung theo phuong ngang va duoc tinh theo
cong thtre [1], [3], [4].
W, =q.n.c.p.A

Véi:

q - Ap luc gi6, N/m?, duge 13y theo
didu kién tai du an Nhiét dién Song Hau 1 [5]:

q= SSON/mZ

n—Hé s6 ké dén su ting ap luc gid theo
chiéu cao;

¢ — Hé s can khi dong hoc;

B — Hé sd dong luc hoc ké dén dic tinh
xung dong cua tai trong gio;

A — Dién tich hirng gi6 tinh toan cua
két céu hoiic vat ndng, m’,

d) Tai trong phét sinh khi van chuyén:
Gom tai trong ban than va tai trong dong phat
sinh trong qua trinh van chuyén may. Trong bai
toan tinh 6n dinh trén nén mong thi tai trong
nay khong xét dén.

e) Tai trong khi dung lép: Trong qua
trinh dyung 1ap. tai trong ban than duoc 13y ting
15 -20 %. Tuy nhién, tai trong nay cling khong
duoc tinh dén cho bai toan tinh n dinh cua may.

f) Tai trong dong: Tai trong dong tac
dung 1én may bde d& 1 luc quén tinh phat sinh
trong diéu kién cu thé nhu mé may hodc phanh
dot ngdt.

2.2. Tinh to4n 6n dinh may béc d&

2.2.1. Co 56 Iy thuyét tinh toan én dinh

Khi may va thiét bi ning dimg trén nén
mong, dudi tac dong cua ngoai luc nhu trong
luong vat nfmg €10, cac luc quan tinh phat sinh
khi cac co cau may lam viéc, anh hudng cua do
dbc nén.. . Méy c6 thé ¢ trang thai 1at hodc 14t
do Luc nay may duoc xac dinh 1a ¢ trang thai
mat 6n dinh. Su on dinh cua may phai dam bao
0 hai truong hop: Lam viée (d6 on dinh co tai)
va khong lam viée (d6 6n dinh khong tai).
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Su én dinh s¢ duoc kiém tra bang tinh todn
théng qua viéc xac dinh hé so 6n dinh k cho ca
hai truomg hop [1].

Hé sb 6n dinh co tai duoc xéc dinh
bang ty sé giita md men cua trong lugng cic
bd phan can truc cé tinh dén tat ca cac luc phu
(gid, quan tinh m¢ mdy hoac phanh cac co
cau) va anh huong cia goc nghiéng cho phép
16n nhit khi 1am viéc, doi véi truc 1at va mo
men do trong tai nang Q gay ra ddi vai truc 14t.

Hé sb 6n dinh khéng tai dugc xéc dinh
bang ty sO gitta m6 men cua trong luong céac
bo phan may boc d& co tinh dén goc nghiéng
mit nén vé phia lat, dbi v6i truc 1at va mé men
cua lue gié déi vai truc 1at. Trén Hinh 4, mé ta
cac vi tri ctia can (dudng mii tén nét lién) va
truc 1at (duong nét dam) dé tinh toan 6n dinh
co tai, khi ma cac banh xe dua ctia may duoc
bd tri theo dang hinh thang.

Hinh 4. Vi tri can va truc 1dt ciia may béc di
2.2.2. Hé s6 on dinh c6 tai

Hinh 5, m6 ta so' do tinh toan h¢ s6 6n
dinh may bbec do khi cé tai. Can tryc nam trén

mit phang nghiéng vé phia truc lat vdi goc
déc o, chiu tai gié va quan tinh ¢6 chidu giam
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mo men giir. M6 men giit 1a mé men ¢6 chiéu
nguoc voi chiéu can truc, né duge tao ra chu
yéu do trong lugng ban thén can truc [1], [2].
Khi can nam vudng goc vai truc lat AB
hodc CD, hé sb on dinh dong khi c6 tai sé la:

PP L N LI e
k= Q“_,{ [055+¢)- njswzi sy ;.,:tc 055) e
L s,
iéhﬁ*—’h.-“:‘ 035) =B by = Pyghe} 2 115
i £ : 1 {ﬂ ) :‘ﬂ} (2.3)

Khi can ¢ hudng tao vai truc lat mot
g6c 45° hé s6 on dinh dong sé la:

Ry  HQHC, mrpeyhy
I ._..__.¢J 0 oy Rlingr by
k= e (610.7(0.55 + ) - h,sina] - .

G?ﬂ[u-ﬂjf}-—‘ﬂ,——‘.’,—@?

By = Boghy) s " o (24)

Hé sb 6n dinh tinh khi c6 tai duge xac
dinh khi goc doc o = 0 khi khéng ké dén tai
trong gi6 va quan tinh:

= G(u,5s+s? =14
0(a-0,55) (2.5)

Trong do:

Q. G, G, - Trong lugng vat néng l6n nhét
img Vi tAm véi, cau truc va can quay quy vé dau
can, kG;

L. = Tam voi 1on nhét twong tng véi tai
trong nang tinh todn Q, m;

0,5S — Khoang céch tir truc quay cén truc
dén truc 14t, m;

e - Khoang céch tir truc quay dén trong tam
can truc, m;

Vi ¥y Téc do nang ha vat va di chuyén can
truc, m/s;

n - Téc dd quay can truc v/ph;

PP —Lucgio tic dung Ién can truc va vat
nang o trang thal lam viéc hudng gio vudng goc voi
truc vat, kG;

V,’ s ¥, ~The dd dlCh chuyén ngang va
ding cua dau cin khi co cdu thay d6i tAm vai
lam viéc, m/s;

t,, 4, 4, t, = Thoi gian phanh/ mo co cau ning,
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di chuven thay d6i tim voi va quay can truc, s.
Vi can thiang c6 thé p dung:

G =G " =6/3 (2.6)
Trong do G, - Trong lLr(mg can va thiét bi.

Hinh 5. So do tinh todn 6n dinh mdy khi c6 tai
2.2.3. Hé 56 on dinh khong tai

Cén ¢ vi tri ¢co tdm v&i nho nhét. Can
truc ¢ xu hudng lat quanh truc di qua B dudi
tac dung cua luc gid bat loi & trang thai khong
lam viéc va do doc cua nén mong may dimg
nhu thé hién trén Hinh 6.

Hé sb 6n dinh khong tai duoc tinh theo
cong thue [1]:

T G[(055-8)-h,sina
2 Pghy

= 1,15
(2.7)

P, — Luc gio ¢ trang thai khong lam
viée tac dung Ién can truc, kG.

Khi kiém tra 6n dinh khéng tai khong
dugc ké dén anh huong cua thiét bi kep ray.

Goc nghiéng cua nén duong khi kiém
tra 6n dinh cho ca hai tr udng hop co tai va
khéng tai déu 1y nhu sau: Cin truc co duong

sit, can truc 6 6, can truc banh xich khi lam
viée khong c6 chan chdng phu o = 3°, khi ¢6
chan chéng phu a=1,5°; Cén truc lam viéc trén
nén dudng tam (cong truong) a = 2°, cau truc
thap o = 2°

Hinh 6. So do tinh todn én dinh khong tai
3. KET QUA PAT PUQC

3.1. Két qua tinh todn cac luc tac dong Ién
mdy bdc d&

Thong qua viéc xac dinh cac luc tac
dong 1én méay boc dd nhu trinh bay duoc néu ¢
phan 2.1, trong bai béo nay, két qua tinh toan
cac luc tac dong lién quan dén viéc tinh toan
d6 on dinh cho may bdc do duoc thé hién nhu
trén Bang 2.

Bang 2. Két qua tinh todn cac lyc tée dong lén
may boc do

TT | Céc tii trong tic | Ky Don vi | Gid tri
dong hi¢u

1 Tai trong nang Q kN 1218.5
danh nghia

2 Tii trong do trong | Q, kN 9085
lugng bin thin

3 Tai trong gio W, kN 721.8
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3.2. Két qua tinh toan 6n dinh cho miy béc
d& trén nén mong

Dua trén cac thong s6 dau vao dugc ap
dung cho médy b6éc d& cia NMND Song Hau 1,
tinh todn theo phuong phap da dugc trinh bay
¢ muc 2.2, két qua tinh todn 6n dinh ctia may
boc d6 dugc thé hién trén Bang 3. Két qua tinh
todn c6 hé s6 6n dinh déu thoa man cac diéu
kién 6n dinh nhu sau:

Hé s6 on dinh co tai: Khi cAn nim
vuong goc vai truc lat: k '= 4.0 > 1,15;

Khi can c6 huéng tao véi truc lat 1 géc
45% k" = 3.4 >1,15;

Khi géc doc a = 0: k™ =4,7>14;

Hé s6 6n dinh khong tai: k2 =9.5>1,15.

4. KET LUAN

Bdng 3. Két qua tinh todn on dinh ciia mdy boc
do:

TT | Théng sé Ky Gia tri | Ghi cha
va tai trong | higu
tic dong )

I Hé s6 6n
dinh c6 tai

1 Khi cdn nim | k' 4.0
vuong goc
vai truc lat

Thoa man

2 Khi cin co k" 34
huéng tao
vdi truc lat 1
goc 45°

Thoa man

3 | Khigbécdée [k " 4.7
a=90

Thoa man

II | Héso6n k, 9.5
dinh khong i
tai

Thoa man

Thong qua viéc xac dinh cac luc tac dong Ién mdy boc do va tinh todn hé sé 6n dinh trong
hai truong hop c6 tai va khong tai cia may béc da, két qua cho thay may boc d& duoc thiét ké nhu
dé tai da nghién ctru du 6n dinh trén nén mong. Dé tai cting dugc ap dung vao thuc té dé kiém chung
tinh diing dén cta cac gia thuyét va tinh toan dat dugc va s& la co s& quan trong dé ap dung cho céc
hang muc tuong tu dwoc dau tu trong nudce trong thai gian tgi. ¢
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