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TINH TOAN GIAN GIAO

m Tai trong tinh toan:

0 Trong
lwvong

b Trong
0 Trong

weng ban than cua gian giao, trong
KCN can lap
wong may moc va thiét bj thi céng

wong Nnguoi

1 Tai trong gid

r1Ngoai ra trong 1 so trwérng hop con phai ké
dén ap lwc cua dong chay, s va cham cua
tau thuyén...

m NOI dung tinh toan:
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TIN

| TOAN GIAN GIAO

a g Vin li | ‘
@ Dim ngang | ,

==L
Vin lat
j Dim dDC »4

h \. Ddm ngang
Dam doc

m [inh toan van lat:
m Tinh dam ngang:
m Tinh dam doc va tru gian gido:
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TINH TOAN VAN LAT

m Van lat dwoc tinh nhu dam don gian voi
chiéu dai nhip v, ap lwc dung dé tinh 1a p
= 2500N/m2

— p=250kG/cm?
I VR
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TINH TOAN DAM NGANG

m Dam ngang la dam don gidn mut thira, dwoc
tinh voi tai trong phéan bo déu la (p + q) voi g la
trong lwong ban than cla két cau dam ngang,
van lat

V_¢¢H\HW¢L§

Ly P""'ll
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TINH DAM DOC VA TRU GIAN GIAO

B
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TINH TOAN DAM DOC

m So do tinh:

Dam doc dwoc coi nhw cac dam don gian 90| lén cac tru
tam, voi gla thiét lwc ngang hoan toan chuyen 1én mo tru
vmh ctru, con tru cla gian gido chi chiu lwc thang dirng

m Tai trong tac dung:

0 T&i phan bd déu gom trong lwong van lat, dam ngang, dam doc,
trong_ Iwo’ng nguo’l va thiét bj nho, trong lwong hé dwong van
chuyén clia can cau va xe ch® hang (néu cé)

00 Lwc tap trung:

n Truyen qua cac chong né va kich gom trong lvong KCN ké ca gian
giao va duong van chuyen (hang can cau), trong lwong xe ch®
hang va can cau lam viéc véi tai trong cuwc dai Py

= Truyén qua banh xe cac can ciu Iap rap gom trong lwong can cau
khi lam viéc va&i tai trong cwe dai (néu can cau dirng truc tiép trén
gian giao)

m Tai trong gi6 tac dung Ién KCN va can cau truyén qua cac chdng né
va banh xe cau
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TINH TOAN DAM DOC

m Dé xac dinh lwc thang dwng Py truyen qua cac
chong né xudng gian giao, ta gia thiét gian chu
noi khop tai cac nut. Khi xac dinh Py ta can bd
tri xe ch& hang va can cau & vij tri bat lgi nhat dé
dwoc gia tri Py I&n nhat:

Py — Zpiyi Tq,0= ZPiyi +Q1d
Trong 4do:

0 Pi — 14 lwe tap trung do banh xe cau va xe ch@ hang
1yi—la tung dé twong rng cua dwdng anh hwéng
191 —la trong lwvong ban than KCN va dwdng van
chuyén
01d — 14 chiéu dai 1 panen ciia KCN dwoc 1ap ghép
- la dién tich dwdng anh hwdng
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TINH TOAN DAM DOC

m Sau khi tinh dwoc Py max can xac dinh moomen
uon trong dam doc theo cong thirc:

M=) PZ+(p+qa

Trong do:
1 Zi —la tung d6 dwdng anh hwdng cua mdédmen udn
O o - la dién tich dwdng anh hwédng cua mémen udn
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TINH TOAN DAM DOC

Ap lwc gio ngang cau tac dung lén KCN cing
gay ra phan lwc phu tai cac nat. Cong thire xac
dinh phan lwc phu:

w,.h,.d
B =% B.L

Trong do:
Ow1 —latoan bd ap lwc gié ngang tac dung Ién KCN
0 L — 1a chiéu dai tinh toan cia KCN

m Lwu y: ap lwc gio, ngang tac dung lén can cau sé
lam thay ddi tri s6 ap lwc clia banh xe cau gay ra
tai trong phu tac dung |&én cac nut gian giao
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TINH TOAN GIAN GIAO

m Tai trong: phan lyc thang ding cltia hé dam doc
R xac dinh theo dwdng anh hwéng

m NOi dung tinh toan: Tru gian gido dwoc kiém tra
theo diéu kién on dinh chong lat theo phwong
ngang, kiém tra do bén cua két cau tru va kha
nang chiu lwc cua nén mong
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TINH TOAN KHI LAP HANG VA NUA HANG

m Tai trong tac dung:
01 Céc tai trong tac dung twong tw nhu trwdrng hop 1ap trén gian gido

01 Ngoai ra con ké thém trong lvong gian glao di dong hoac trong lwong
dwong van chuyen cac bQ phan hé mat cau Chay duoi
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TIN

| TOAN KHI LAP |

ANG VA NUA |

1
b ——

Phuong phap ldp nua hang
1.Thanh noi 2.Gian gido 3.Tru tam

&L
il XN TN TNATE X
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TINH TOAN KHI LAP HANG VA NUA HANG

Poan lam daéi trong sau dé théo ra lap cho nhip sau 47&
\MMl ‘\\iu E
e

I R = =T = E\R — j_F_ ————r— _ﬁ e P e —
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ANG VA NUA |

TINH TOAN KHI LAP |
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So do lap hang két cau nhip
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TINH TOAN KHI LAP HANG VA NUA HANG
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TINH TOAN KHI LAP HANG VA NUA |

(R

Can cau chan cirng va biéu do kha ndng cau
1. Can cau chdn cung 2. Can cau tu hanh
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NH TOAN KHI LAP HANG VA NUA HAN

7,

i /

Can cau dat trén 2 bién dan Cdn cau ddt léch I bién dan
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TiINH TOAN KHI LAP HANG VA NUA |

'p

Neo EEH EHE

Cdc hinh thitc ké két cdu nhip trén tru tam



"
TINH TOAN KHI LAP |

ANG VA NUA |

1]

1

Diém ké két cdu nhip trén tru tam
I.Dam I 2. Cdc tam dém thép 3. Bo ray
4. Dam ké kich dam thép 5. Ném go
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TINH TOAN KHI LAP |

a) b)

 m——— ——

ANG VA NUA |

Cdc tru tam dé ldp can bang
a) Mo rong tru
b) Tru tam doi xirng
c) Tru tam léch



"

TINH TOAN KHI LAP HANG VA NUA HANG

18]92[} 1?1819
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Trinh tu lap khi thanh xién huong xuong dudi va hucong lén trén
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Truc chinh
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Cac loai gian giao treo
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TINH TOAN KHI LAP HANG
m So do tinh:

A
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So do tinh todan khi ldap nvua hang
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TINH TOAN KHI LAP NUA HANG

m No&i dung tinh: Khi Iap ntra hang ta gia thiét két cau
nhip 1a mot dam tinh dinh ké trén hai goi twa. Goi co
dinh dat trén cac mo, tru chinh con goi di ddng dat
trén tru tam, néu nhip da vwot qua cac tru tam ci ké
trén tru tam mai thi cac tru tam trwdc dé can dwoc
giadi phong khéi diém ké dé dam chi ké trén hai goi
twa
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NOI DUNG TINH KHI LAP NUA HANG

m Tinh KCN: Kiém tra chong lat theo ‘phwong doc va kiém tra kha nang
chiu lwc cha cac bd phan trong qua trinh 1ap rap. Diéu kién 6n dinh

chong lat:
2-eo ZM
<m;e, =
z >F
Trong do:

EO — la d6 Iéch tam cua téng hop lwc dbi véi diém C
M — 1a hé s6 diéu kién lam viéc, m = 0,85
0 Khi tinh 6n dinh chéng lat ngoa| cac tai trong thang dirng con can ké t&i ap
lwe gié doc tac dung 18n KCN va I&én can cau, ki hiéu la we.wy

0 Cac tai trong gay méat 6n dinh (nam bén phai diém O) pha| nhan thém voi hé
sO vwot tai n > 1, con vai tai trong glu phal nhén voi hé sé vuottain < 1.
Néu dau cua KCN dwoc neo chat vao mé tru chinh d& dam bao 6n dinh doc
thi ket cau neo phai tinh theo ndi lwc tac dung Ién neo rng v&i do hang I&on
nhat va tai trong bat loi nhat

m Tinh tru tam: Kiém tra on dinh chong lat theo phwong ngang va kiém tra
kha nang chiju lwc cha két cau tru va nén moéng
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NOI DUNG TINH KHI LAP HANG
m Tai trong tac dung: Twong tw nhw khi lap nira hang

m NOi dung tinh:

Kiém tra 6n dinh chong lat

Kiém tra dd bén cac bd phan khi lap hang
Kiém tra do véng cla dau hang

O O

[l

m So d6 tinh:
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NOI DUNG TINH KHI LAP HANG
m So dd l1ap hang can bang:
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So do tinh todan khi lap hdng can bang
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NOI DUNG TINH KHI LAP HANG
m So d6 1ap hang khéng can bang:

7; ;/\l/\l/\l/\l/\[.]/\l/\l/\v S

Py P[

L
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So do tinh todn ldap hang khi khong co tru tam
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NOI DUNG TINH KHI LAP HANG

m Cong thire kiém tra 6n dinh: o <

[

Trong do: eo — & dd 1éch tAm cda tdng hop lwc dbi voi diém A

m Lwuy:

0 Khi 1ap hang can bang cé thé xay ra trwong hop chiéu dai 2 dau
hang khac nhau, khi d6 cac lwc nam phia dau hang dai hon phal
nhan v&i hé s6 vwo’t tdi n > 1, con cac lwec nam & dau hang ngan hon
thi nhan v&i hé s6 vwot tain <1

0 Khi xac dinh phan lwc |1én cac tru chinh va tru tam, ngwo’l ta coi cac
dam gbi phia trén 1a dam tinh dinh va vi tri tbng ho’p cac lwc R nam
trong khoang AB, xac dinh theo phwong phap don bay

01 Trong mot s6 truong hop can kiém tra kha nang chiu lwc cua tru
chinh chiu tai thi céng: N = NA + NB + G, v&i G la trong Iwo’ng phan
tru mo rong. Mémen do tai trong thi cong gay ra dwoc xac dinh:

M=N,l

O Can xét thém t6 hop phu v&i gio doc cau tac dung 1én KCN va can
cau
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN




TINH TOAN KHI LAO DOC VA LAO NGANG KCN

Thanh néi

Con lan

s

Tru tam g
Tru chinh

R
L -l —= [ T ]
VT T T T LT TS
Nhip sau Con lan, duong truiot

H;\'\\

Lao kéo doc cau thép



" ]
TINH TOAN KHI LAO DOC VA LAO NGANG KCN

Lién k&t mii dan va nhip

Mii dan

L7
| TR

PP P SV S A i i 7 7 P A S E

Lao kéo doc cau thép két hop voi miii dan

AN

Diy cang

e

1 TN e 1L

Tdng cuong két cau nhip khi lao
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TINH TOAN KHI

_AO DOC VA LAO NGANG KCN

Tru di dong
Cau tam

Lao kéo doc két hop tru di dong trén cdu tam

Tru noi

e

M;

. TeY TS

Lao kéo doc két hop tru noi



TINH TOAN KHI LAO DOC VA LAO NGANG KCN

- domeviocis | N E— Tim cdu

_______ - T________________
| |
I
______ _| I HUCFIIELEIDIIEEU‘.[E
Vi tri 1ap Lao doc Vi tri KCN lao doc ra

KCN trén bd

Lao doc két hop vdi lao ngang



" ]
TINH TOAN KHI LAO DOC VA LAO NGANG KCN

J’ Dam dac

Id binh maoc
1/2/ Go6 ngang
Sat goc E
90x90x10
Ra ! Maéng thép chit U
[ ALY
— _—
\> Ty T A
\ Ta vet

Cdu tao duong truot khi nhip nho
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN

Diim dac hode gian
o bign dudi cling

Con lan ¢ dinh
rong []1;1[]2
A Dém
= S
i /N / ' Hu long mic
{_n:n

!ffffﬂfff//

;r

Birong truot bing ray

L

Ray
Ming thep
_._\
—

Ming thep
chir L

Cdu tao con lan c6 dinh
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN

3

1
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Duong truot trén va duoi lién tuc

*\/M\»f

S e —— —— —
\ 2 |

Duong truot trén gian doan va duong truot duoi lién tuc

l

- /o

[=] [=] ] [=] o Q [=]

[w]
e e N7 77777
L~ Py Iy 3
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DPuong truot trén lién tuc va duong truot duoi gian doan

NANY|

AN
AN

Cdac dang duong truot
1. Puong truot trén 2. Puong truot duoi 3. Con ldn
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN

Bu ong

[ i

/’__. \:_J—,- ___“_'_—_Fj_l-——__gﬂ--_f_’ L
Go ngang | el Tiét dién han
\* — E‘."‘— N, bém go
\ ')} e ] / t\,ﬁx——- B o
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Duong truot trén ) ‘ :

IJ Con lan

di dong

Ta vet _,x

Ducmg trm:r[ di m:n ’j L jt I 0+ I5cm
|

Birong truot trén

Cdu tao duong truot
va con lan di dong

\a%e
\ y

Con lan

|
N

Birong truot dioi

Mang hitng con ldn

Con lan

[+ + + + +

A

> 2

Lan can

-
N\

A
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\ Mang hiing con lian
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN

a)

] I

=
Tru tam
e
o o1 ot 1 oo
Tru chinh
b)

Dam ngang
dau gian

So do cdu tao tru tam va duong truot ngang
a.So do kéo ngang két cau nhip
b.Cdu tao duong ldn va diém dat kich



TINH TOAN KHI LAO DOC VA LAO NGANG KCN

HINANNS
E._’y‘-g
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Cadu tao tru tam
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TINH TOAN KHI LAO DOC VA LAO NGANG KCN
m Tai trong tinh toan:
1 Tai trong ban than KCN
O Trong lwong két cau di chuyén
r1Lwe kéo cau
OLwe gio
TLwe day ngang do con 1&n cong vénh

m NOI dung tinh toan:
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1. TINH LUC KEO CAU (LUC TIEU CHUAN)

Miip ham

a—e:ra—

E Ho the
R

Toi kéo Miip kéo
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Tot ham
] (O (€
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Bo tri toi cap
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1. TINH LUC KEO CAU (LUC TIEU CHUAN)

So do tinh luc kéo dam

So dé tinh luc kéo dam trén con ldn

/ff.«"f.ff;fffff

P it
FEL > ~ - ] b i
\ / \ / ™ |
e k& e et e fs P

So doé tinh luc kéo dam trén xe goong
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1. TINH LUC KEO CAU (LUC TIEU CHUAN)

KCN trwot trén duwdng trwot, lwe kéo cau:
T=f.PtPi
KCN lan trén céc con lan di déng, lwc kéo cau:

T:k.fz'PiP.i

Py

KCN Ian trén cac banh xe c6 dinh hoac trén xe
goong:

T:ﬁ(r.f2 + fory )£ Pi
r

p

KCN trwot trén cac dém polime, Iwc kéo cau:

T=kf.P+Pi
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1. TINH LUC KEO CAU (LUC TIEU CHUAN)

m [rong do:

0 f1 — hé s6 ma sat trwot, f1 = (0,15 + 0,05)

0 f2 — hé s6 ma sat 1an trén dwdng ray, f2 = (0,05 + 0,07)

0 f3 — hé s6 ma sét cla truc trén ban lan, f3 = (0,05 + 0,10)

0 f — hé sb ma sat trwot gitba cac dém chat déo véi kha nang
chiu lwc Ia (25:40)Mpa, f = (0,01 = 0,05)

0 P — trong lwong tiéu chuan cla vat can truot (KCN)

0 i —dé doc doc cua dwdng lan

[ k — hé s xét &anh hwédng cta dwdng 1&an khéng bang
phang hoac con lan bi cong vénh, k = 2 khi kéo KCN trén
con lan thép, k = 1,5 khi kéo KCN trén dém polime

0 rk — ban kinh con lan
1 rp — ban kinh banh xe goong
1 rO — ban kinh truc banh xe
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1. TINH LUC KEO CAU (LUC TIEU CHUAN)
m Tinhlwchdm Th: Th=T+ W
W: Iwc gid tac dung theo chiéu chuyén ddng
m Lwc kéo tinh toan Ttt: Ttt=n.T
V&in la hé so vwot téi, n=(1,1+1,2)
m Xac dinh lwc day ngang H: tac dung vuong goc
vO'il phwong chuyén dong
Khi kéo trén con lan: H = 0,03.N
Khi kéo trén xe goong: H = 0,15N, trong trwd'ng

no'p néu co lién két khép quay trén xe goong thi:
1 =0,015.N

V&i N la ap lwe tac dung Ién dwdng lan cua KCN
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2. SU PHAN BO AP LUC TREN CAC TRU

L/2 L/2 N

|

B T i i i i i i i i i i

| /2 i C/2
| |

1 L= i

Tiét dién quy roc
| o o o o |
Biéu dé ap luc

Tinh toan ap luc lén duong lan dau cau
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2. SU PHAN BO AP LUC TREN CAC TRU
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Bidu d6 dp luc
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Tinh toan ap luc lén duong ldan dau cau, tru tam va tru chinh
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2. SU PHAN BO AP LUC TREN CAC TRU

m Khilao cau, néu KCN chi twa trén cac tru chinh, phan
lre gm dwo’c tinh nhw phan lwc ctia dam lién tuc trén cac
gbi clirng

m Khilao cau, cé cac tru chinh va tru tam thi phan Iwc
dwoc tinh nhw sau:
0 V&i KCN cau dam v&i phan xe chay trén thi do dam co do cung
nho nén cac md tru tam Idn khong anh huwdng nhleu dén su

phan bb phan lwe gbi, do d6 cé thé tinh nhw cac dam lién tuc
trén cac tru cirng

0 V&i KCN coé duo’ng xe chay dw¢i thi do glan cO do cirng I&n nén
khi tinh toan co thé xem nhw tuyet dbi cirng va phan lwe tac
dung l&én cac gbi dwoc tinh theo phwong phap nén Iéch tam

m Cach tinh toan cu thé tham khéo gido trinh
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3. XAC DINH SO LUONG CON LAN

m Dwa vao ap luc 1én tru dé kiém toan két cau
dwdrng lan (trwot). Néu kéo trén con 1an thi s6
lwong con lan dwgc xac dinh theo cong thurc:

P

" m.R

m [rong do:
01 n —so lwong con |an trén 1m dai dwdng 1an
00m — s0 ray cia dwdng lan
01 Kn — hé s6 phan bd ap lwc khéng déu, Kn = 1,25

0 P1—lwe tag dung len 1m dai dwong lan hoac xac dinh
theo biéu d6 ap luc

0 R — kha nang chiu Iwc tinh toan_ctia méi diém tiép xuc
gitra con lan voi ray hoac voi dam |, tri s6 R dworc tra
bang
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4. TINH TRU TAM

R
! F, Wi
- il W,h/B
P;, P ! ‘PMi =
W, T, ] 'RI:l
B R T
W,
=T L L ==
Wi p
0

m 1 m 1

Tinh todn tru tam
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4. TINH TRU TAM

m Taitrong tac dung:
01 Téng hop lwe Rp cla biéu dd ap luc trén tru
1 Trong lwong ban than tru Ptr

0 Lwe ngang, Iwc doc cau do kéo cau, do gié lén KCN 7
va lén try w/

m NOI luc tinh toan:

0 Viec tinh tru tam gom kiém tra 6n dinh chong |at theo
cé hai phuwong ngang va doc cau va kiem tra kha
nang chiu lwc cua tru va nén mong

0 Trong qua trinh keo KCN cling, can kiém tra chdng lat
theo phwong doc, ngang va kiem tra kha nang chiu
e cua cac thanh va lién két, dwdi tdc dung cua tai
trong trong tirng giai doan kéo khac nhau

1 Ngoai ra con phai tinh dé vong ngwoc cua tru tam va
bién phap don KCN trén tru chinh
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5. TRUONG HOP KEO NGANG CAU

T
e ,
W2 L : Wais
- T 1] fo
- ____1|t
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L N J H
P LM_L P Waril2
W, C

So do tinh todan lao ngang
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5. TRUONG HOP KEO NGANG CAU

m Khi kéo ngang KCN thi ap lwc phan bo trén chiéu
dai dwong lan C do trong lwgng KCN (P) va
momen W1.h do ap lwc gio (W1) tac dung Ién
KCN (P12) duoc xac dinh theo phwong phap
nén léch tam: 3

27 2c C?

m [heo phwong ngang cau: ap lwc ngang tac dung
doc dwdng 1an gom Lw, Lr va lwe gid W2 tac
dung Ién tru tam 2 2

m Theo phwong doc cau: cac loai lwc gom Iwc gio
doc tac dung1én KCN w¢, Iwc gi6 doc tac dung
1én tru wy, lwc day H (t|nh trong t6 hop phu, do
dwdng lan khdng song song hodc con lan bi
nghiéng léch)
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SO bO PULI KEO CAU
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SO DO BO TRi DAY KEO TREN MAT BANG
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T+w/A
cosx, ..

m Luc kéo tac dung Ién hé puli kéo cau Tp: T, =

Trong do:
T — lwc kéo cau
W\ —lwe gi6 doc cAu tac dung lén KCN (- w = 250N /m? )
amax — goc nghiéng I&n nhat cla tryc day kéo voi
phwong chuyén dong

m Luwc tac dung [én hé puli ham tinh twong tw nhw hé puli
kéo, nhwng chu y khi kéo Iti phai tinh thém Iwc gio tac
dung ngwoc chiéu chuyéen dong

m Kha nang chiju lwc cua hé day trong cac puli va lwc kéo
cua t&i trong qua trinh lao cau phu thubc vao s6 dudng
day puli, c6 xét t&i lwe ma sat cua puli véi truc quay va
vOoi day.
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m Kha nang chiu lwc ctiia hé puli Q sé bang tong néi lwc
trong trng nhanh day: ) )

0 Khi khéng c6 puli chuyén huéng: Q = ZS > S8.K1=8>K"
i=1 i=1

Vi n la s6 nhanh day lam viéc "
01 Khi day di qua cac puli chuyén huéng: O =S,.K"™ Z K™
i=I

V&i no — 1a s6 puli chuyén huéng; K — 1a hé sb hiéu qua cla puli

m Luwc kéo can thda man diéu kién: Q > Tp hodc s, >

p
K™ .Zn:KH
i=1

Trong do: St — lwc vao toi; Si— lwec cua day qua puli thiy i
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Pua ngang Dua ngang két hop voi nang dam

Lao ngang két cdau nhip
1. Puong lao ngang 2. Tru néi 3. Noi lap két cau nhip 4. Poi trong
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Lao doc két cdu 'nhip
2. Tru noi 6. Puong lao doc
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Lao doc
két cau nhip

/"3_“ 1.Két cdu nhip

3 4 £ 2.Duong lan ngang
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3.Tru noi
([} 4.Duong lan doc
T 5.Cau tau
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M tru chinh

Tru noi Neo Tai “,

Thau kéo - cand

—_ - ~ - - +

| M iy
Tim cdu

Hinh 61: Kéo két cdu nhip ra vi tri

K&t cdu nhip

S - e, B K

IIIIIIIIII

So db tru noi
1.Chéng né ké goi 2.Dam mii 3.Thdn tru noi
4.Gian gido tang cuong cho phao 5.Hé dam ké 6.Phao 7.Day neo
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Cdc luc tdac dung lén hé noi
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So do tinh todn hé noi: Khi chua nghiéng léch va khi nghiéng léch
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11

Khi co phu tai nudc Khi co vach ngan Khi co khi ép

So dé tinh 6n dinh hé phao khi cé phu tdi nudéc
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Cdc so do tinh bién dang can thiét dé xdc dinh
khoi luong phu tai nudc
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So doé tinh kha nang chiu luc cua hé phao
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KCN

Y

i NS 1' L’@/’O So do tinh hé neo
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So do tinh ddy cdp hé neo






