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2.1. DAI CUONG VE LIEN KET TRONG KCT

2.1.1. Ly do phai thue hién lién két trong KCT

2 ly do co ban:

- Do yéu cau vé cau tao:

- Do han ché vé vat liéu, van chuyén, 1ap rap,...

Vi vay, lién két trong KCT rat phd bién va quan trong. N6
can dwoc quan tdm dac biét.

Hinh vé:
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2.1. DAI CUONG VE LIEN KET TRONG KCT

2.1.2. Céc loai (hinh thirc, phwong phap) lién két trong KCT

Cho dén nay, ngwoi ta da st dung cac loai lién két sau:
- Lién kétdinhtan = hién nay it s dung:

- Lién két bu 16ng; 5 i .
> hién nay dwoc st dung pho bién

- Lién két han;
-
- Lién két khac (keo dan,...).

Hinh vé:
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2.2. LIEN KET BU LONG

2.2.1. Cau tao bu long (1/2)

Co 4 loai bu 16ng:

- Bu 16ng thwong (tho);
T hién nay dwoc str dung phd bién

- Bu 16ng tinh ché;

- Bu léng CBC; /

- Bu I6ng khac (neo,...).

Bu 16ng thwérng va bu 16ng CDC ¢6 hinh dang gidng nhau:
P4u (mi bu I6ng) Long den (vong dém)

l Dai 6¢ (écu)
Théan bu léng

AN d

~___Chiéu dai ren rang

Chiéu dai bu 1ong
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2.2. LIEN KET BU LONG

2.2.1. Cau tao bu long (2/2)

Tuy vay, bu 16ng thuwdng va bu 16ng CDC ¢cé nhirng dac diém khac
nhau nhuw sau:

a) Bu I6ng thwdong

Puwoc ché tao theo ASTM A307. Thép lam bu 16ng 1a thép cac bon
thap, F,, = 420 MPa (cap A).

b) Bu lbng CBC

Puwoc ché tao theo ASTM A325/A325M hodc A490/490M. Thép lam bu
I6ng 1a thép CDC. Theo A325M, F,, = 830 MPa (khi d = 16 mm dén 27
mm)va , F,, = 725 MPa (khi d = 30 mm dén 36 mm).

= Sw khac nhau gitra bu I6ng thwong va bu I6ng CDC.
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (1/12)

a) Yéu cau vé BK bu 16ng cho KCT cau

- V&i nhirng bo phan chinh: d_,,= 16 mm

- Vé&i thép gbc chiu lwe chinh thi d < 1/4 chiéu réng canh
dworc lién két.

b) Cac loai 16 bu 16ng va PVSD

Pé thuc hién dwoc LKBL = ta phai ché tao cac 16 bu léng.
Co 4 loai 16 theo TC 05 va kt ciia chung dwoc quy dinh nhw

Sau.
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (2/12)

Kich thuwdc 16 bu 16ng I1&n nhat

PK bu 16ng| L6 chuadn | L& qua c& |Ld 6 van ngan| L6 6 van dai
d (mm) h (mm) h (mm) axb(mm) | axb(mm)

16 18 20 18 x 22 18 x 40

20 22 24 22 x 26 22 x 50

22 24 28 24 x 30 24 x 55

24 26 30 26 x 33 26 x 60

27 30 35 30 x 37 30 x 67

30 33 38 33 x 40 33 x 75

36 39 44 39 x 46 39 x 90
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (3/12)

- L& chuén: 1a loai 16 tot nhat, dwoc si dung cho moi loai lién
két, tuy vay viéc thi cong rat kho khan.

- L6 qua c&: cod thé dung trong lién két bu 16ng chiu ma sat
(CDC), khéng dung trong lién két chiu ép mat.

- L& 6 van ngan: cé thé dung trong lién két chiu ma sat hoac ép
mat. Trong lién két chiu chju ép mat, canh dai 16 6 van can
vudng goéc voi phwong tac dung cua tai trong.

- L6 6 van dai: chi dwoc dung trong 1 16p cua ca lién két chiu ma
sat va lién két chiu ép mat. Trong lién két chiu ép mat, canh dai

16 6 van can vudng goc v&i phwong tac dung cla tai trong.
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (4/12)

c) Cac quy dinh vé khoang céach bu 16ng
- Cac khai niém: Xét 1 lién két bu 16ng (bd tri déu hodc so le) nhu sau:

Le, S S S Le S S S
\— |
O 0 0 O 0] 0] 0] 0]
g - : héng \N— N—>
day | P day R
_.6_._6._._(}._._¢_ ..... _ ——Q - O - - -0 --
— '
S elelelelele
Bé tri du (/) B6 tri so le (hoa mai)
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (5/12)

c) Cac quy dinh vé khoang céch bu 16ng

- Céc quy dinh vé khodng céch:

+ Khoang cach toi thiéu: D& thuan tién cho viéc thwc hién lién
két va tang strc khang cla lién két, TC 05 quy dinh: a,,,,, = 3d (16
chuan).

+ Khodng cach toi da: D& dam bao ép chat va gidm kich thwdc
lién két, TC 05 quy dinh:

S < (100 + 4t) < 175 mm (day bu I6bng sat mép)

S < (100 + 4t — 3g/4) < 175 mm (khoang cach so le v&i hang lién
ké co g = 38 + 4t).
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu 1ong (6/12)

+ Khodng cach dén mép:
Khoang cach dén mép tdi da nén < 8t .. hodc 125 mm. Khodng céch

dén mép tdi thiéu dwoc quy dinh nhw bang dwdi day.
Khoang cach dén mép toi thiéu (A6.13.2.6.6-1)

d (mm) Mép cat  |Mép duoc can hodc cac mép duoc cit bang khi d6t
16 28 22
20 34 26
22 38 28
24 42 30
27 48 34
30 52 38
36 64 46
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (7/12)
d) Céac hinh thirc cau tao ctia LKBL

-Lién két gitra thép ban va thép ban:

Cé 2 kiéu la: LK bang (d6i dau)
LK chéng

|| S

O 010 O
i N 7
o ollo o

O 0O0Ii0 O
i N
O o!llo ©

Lk bang 1 ban ghép
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2.2. LIEN KET BU LONG

Ban dém
duoc kéo
daira

2.2.2. Cau tao lién két bu long (8/12)

O O O Oo| O
Z
O O O O

Lk bang giita 2 ban thép c6 chiéu day khac nhau

] {
{ |

O O O
o O O

Lk chong giita 2 ban thép

sydandao@utc.edu.vn
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (9/12)

- Lién két gitra thép hinh va thép ban:

T |
© o o] 1 © o o 2
O O O © O O
Lk gitra thép goc + thép ban Lk gitra thép C + thép ban

Chu y cach s dung thép géc phu.
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (10/12)
- Lién két gilra thép goc va thép gac:

_______ A—————— 1. N
) © ol o o 9\
a [
4 © 010 © 4
1] fy \
cat géc
1 VI |
o o1o o
b) / { N
O 0! 0 O
P A4\
I B/\R
o o110 o
/ I N\
C) O 0!l o o T
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu 1ong (11/12)

- Lién két gitra thép | va thép I:
Coi tiét dién ch | gdm 2 ban canh va 1 ban bung. Nhu vay, ta

c6 thé dung thép ban dé lién két tirng phan tiét dién v&i nhau.

© 0,0 ©
||
/ o 0,0 © /
I
© 0,0 ©
LK gitra thép [ & thép 1
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2.2. LIEN KET BU LONG

2.2.2. Cau tao lién két bu long (12/12)

- Cac chu y khi thwe hién LKBL:

+ TApan ghép = Aban duec ik VA S phan bo clia cac ban thép
cling phai twong tw nhw tiét dién dwoc LK.

+ Trong 1 lién két chi nén st dung 1 loai BL.

+ Cac bu 16ng bd tri cang don gidn cang tot = khodng
cach gitra cac bu 16ng déu nhau thanh dang // hodc so le.

+ S6 BL trén 1 day dinh phai = 2.

(B sydandao@utc.edu.vn 17



2.2. LIEN KET BU LONG

2.2.3. Phan loai lién két bu 16ng theo diéu kién chiu lwe

© o o . : :i
O O O | + 4
]
+  +]
- LKBL chiu cit
W W
2Ts

4 T LT 4

Q| Vo

Te+ Q= Ty Ta+ Q
LKBL chiu kéo LKBL chiu cat + kéo
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2.2. LIEN KET BU LONG
2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (1/6)
a) LKBL thuong

- Xét sw lam viéc cua 1 LKBL thwdng don gian nhu sau:

L6 bu 16ng Bl thudng T/nGi (thép calb)
| | P
—_—
: ~ 5
| |

—

LKBL thuong chi chiu cat

- Cho P tang tlr 0 dén pha hoai = LK lam viéc qua 4 GD sau:

sydandao@utc.edu.vn
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2.2. LIEN KET BU LONG

2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (2/6)

+ GD1: P £ Lwc ma sat = chuwa trwot = BL chwa chiu Ilwc.
+ GD2: P > Lwc ma sat = trwot = Théan BL ty sat vao thanh 16 BL.
+ GD3: P T = than BL chju cat & 16 BL chju ép mat.
+ GD4: P T t&i 1 tri sé nao d6 = LK bj pha hoai theo 2 TH:
TH1: Than BL bj cat dit = SK cat clia BL.

TH2: L6 BL bj xé rach = SK ép méat ctia ban thép.
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2.2. LIEN KET BU LONG

2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (3/6)

— P — P
| | = —

P | | % P %

S |I IL| S | |
Gd1: Khi P con nhd
P
i [ -~ P = O
—Q
| |
TH1: Than bu 16ng bi cét dat TH2: L3 bu I6ng bi xé rach

Hai TH phé hoai cia LKBL thuong chi chiu cat
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2.2. LIEN KET BU LONG

2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (4/6)

b) LKBL CDC
Khac véi LKBL thwéng, khi thue hién LKBL CDC ta phai xiét chat écu

sao cho trong than BL co Iwc kéo theo quy dinh. Lwc kéo nay sé ép

chat cac ban thép v&i nhau = lwc ma sat gilra cac ban thép rat 1on.
Lwe ma sat gitra cac ban thép phu thude 2 yéu té chinh:

- Lwc kéo trong than BL = Lwc ép cac ban thép: Lwc nay duwoc tao ra
theo 3 cach:

+ PP dung clé do lyc (M = k.P.d);

+ PP quay thém écu (dung clé do lwc xiét dén khoang 50% Iwc yéu
cau, sau dé quay thém écu mét goc theo thi nghiém;

+ PP do trwe tiép (dung vong dém co vau 16i);
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2.2. LIEN KET BU LONG

2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (5/6)

Vong dém c6 mdu 161

7 N
=

@/
777777/ 7) " P77777777, 4

Trudce khi xiét = Sau khi xiét

“.‘.? sidl GEK135—W36

o
GEK200-W36 /;‘%‘V;/

GEKO085-W36
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2.2. LIEN KET BU LONG

2.2.4. Sw 1am viéc ciia LKBL chi chiu cit (6/6)

- DK bé mat gilra cac ban thép. Chlng ta c6 thé l1am sach bé mat cac
ban thép bang cac PP nhuw: dung ban chai sat, phun cat, Itra, hoa chat.

- Vi vay, khi tinh toan LKBL CDC, ta can xem xét 2 TH:

+ TH1: Khdng cho phép cac ban thép trwot 1€én nhau (TTGHSD) = Khi
lwc trwot P > Lwc ma sat, thi LK pha hoai = SK trwot hay ma sat cua
LKBL CDC.

Ma sat gilra

o . Bu l16ng CBC
cac ban thép
[ | P
L
5 N o 0
.@8 - = = =
| |

+ TH2: Cho cac ban thép trwot 1én nhau (TTGHCD) = LKBL thwdng.
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2.2. LIEN KET BU LONG
2.2.5. Uu, nhwoe diém va PVSD ciia LKBL (1/2)
a) Uu diém

- Théo lap dwoc dé dang:

- Cdng viéc, thiét bi don gian;

-Do tin cay cao.

b) Nhuwoc diém

- Ton vat liéu va coéng ché tao:

- Lam thu hep tiét dién thanh ndi:
- CAu tao phtrc tap, kich thwdrce to;
- La LK ho.

(B sydandao@utc.edu.vn
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2.2. LIEN KET BU LONG

2.2.5. Uu, nhwoe diém va PVSD ciia LKBL (2/2)

c) PVSD
- LKBL thwerng: Thwdng st dung cho nhirng két cau nhd,
nhe, tinh, cac két cau tam (thao lap dwoc) va cac két cau &
trén cao.
- LKBL CBC: Xuat hién mudén hon, nhwng cd nhiéu wu
diém = ngay nay no dwoc st dung thay thé cho LK dinh

tan cho nhirng két cau chiu tai trong ndng, ddng, 1&n.
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiju cit (1/9)

a) Strc khang cat ctia 1 bu léng

- Khi L, < 1270 mm (L, = k/c giira 2 BL xa nhat trén 1 day BL)

+ SK cat danh dinh cta 1 BL thwong:

R.., =0,38 A, F N,

+ SK cat danh dinh ctia 1 BL CBC:

R.s1 = 0,38 A, F, N, (nam trong);

R.¢; = 0,48 A, F, N; (nam ngoai);

- Khi L, > 1270 mm: R4 giam di 20%.

- Vé&i LKBL thwong, khi =t .. .« > 5d = R .4 ¥+ 1% cho 1,5 mm I&én hon.
- SK cat tinh toan cia 1 BL: R, = &, R, (P, = 0,65/0,8 cho BL
thuwong/CbC).
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiu cit (2/9)

b) Strc khang ép mat cua ban thép cho 1 BL

- Sw ép mat cua than BL Ién ban thép dwoc ly twdng nhw sau:

I(-—Lc—b-
Mat pha hoai.\ _____ | R /2 R
N 3 R —C 7 n o_
«— Q-- n—@ ______ 2 —0.6E/cht
Mt pha hoai” "=~ R./2

(b)
(a)

— SK ép mat danh dinh ctia ban thép cho 1 BL (16 chuéan):
Rt = 1,2 L, t F, khi L, < 2d;
Ry =2,4dtF, khil,>2d.
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiju cit (3/9)

L, = Chiéu dai chiu ép mat cla ban thép;

t = Chiéu day cla ban thép bj ép mat;

F, = Cuwong dé chiu kéo cua ban thép bj ép mat.
- SK ép mat tinh toan cua ban thép cho 1 bu 16ng:
Riob1 = Ppp Rppt = 0,8 Rppps

- Chl y cach XD L, cho méi bu 16ng:
Le S S

—
O O O —

Lc3 h I—02 h Lc1 h

sydandao@utc.edu.vn
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiu cit (4/9)

c) Strc khang trwot (ma sat) cua 1 BL CBC

- O TTGHSD, SK trwot cia BL CDC phai dwoc kiém tra. SK trwot cla
1 BL CBC duoc XP nhw sau:

R, =R, =K, K Ng P,
Trong do:

K, K, =hé s6 phu thudc vao kich thuwdc 16 BL, diéu kién bé mat gilra

cac ban thép (tra bang);
N, = s6 mat phang ma sat = s mp chiu cat ctia BL;

P, = Lwc kéo toi thiéu yéu cau (tra bang).
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiu cit (5/9)

A6.13.2.8-1. Luc kéo toi thiéu yéu cau cua bu 16ng

d (mm) Lwe kéo tdi thiéu yéu cau trong bu léng P, (kN)
Bu lbng A325M Bu l6ng A490M
16 91 114
20 142 179
22 176 221
24 205 257
27 267 334
30 326 408
36 475 595
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiu cit (6/9)

A6.13.2.8-2. Céc tri s6 ciia K,

Cho céac 16 chuan 1,0
Cho céc 16 qua c& va khia ranh ngan 0,85
Cho céc 16 khia ranh dai v&i rdnh vuéng goc 0,70
v&i phwong cua luc

Cho céc 16 khia ranh dai v&i rdnh song song 0,60
v&i phwong cua luc

A6.13.2.8-3. Céc trj s6 ctia K

Cho cac diéu kién bé mat loai A 0,33
Cho cac diéu kién bé mat loai B 0,50
Cho cac diéu kién bé mat loai C 0,33

sydandao@utc.edu.vn
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiju cit (7/9)

d) Strc khang pha hoai cat khoi

- Khai niém: Pha hoai cat khoi la gi? Do 1a hién twong LK bi
p/h do 1 phan cua thanh ndi (1 khdi) bi bat ra khéi LK. Bé
don gidn cho tinh toan, TC 05 chi xem xét t/hop khoi vat
liéu thanh ndi bj bat ra khdi LK do bj p/h trén cac mp // va L

phwong t/d cua tai trong. VD:
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2.2. LIEN KET BU LONG

2.2.6. Sirc khang ciia LKBL chi chiju cit (8/9)

Ban nut

Thanh kéo T
/ Khai bi bat ra

O o | Q \ A
I N —— / —_—
O O &6
Sa d6 chiu luc cla lién két Th1: Phéa hoai cat khéi xay ra vGi ban nut
Khéi bi bat ra Khéi bi bat ra
/ /
o0 — LD
- // N\ N
S — 222

Th2: Pha hoai cat khdi xay ra véi thanh kéo Th3: Pha hoai cat khéi xay ra vGi thanh kéo
So do ph cat khoi cho mot LKBL don gian
sydandao@utc.edu.vn 34




2.2. LIEN KET BU LONG
2.2.6. Sirc khang ciia LKBL chi chiu cit (9/9)
- SK ph cat khdi danh dinh:
Rops = 0,58 F, A,  + F, A, , khiA, 20,58A,
0,58 F,A,, + F, Ay , khiA, <s 0,58 A,

tg
- Trong do:
F, F.  =cwong dd chay, chiu kéo ctia ban thép bj cat khoi;
A, A, = dién tich nguyén, thuc clia mp chiu cat;
Atg,
- SK ph cat khdi tinh toan:
R,.=® R, =08R

A, = dién tich nguyén, thwc cua mp chju kéo.

nbs nbs
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (1/12)

a) Bai toan tinh duyét (kiém tra)
Cho chi tiét kich thwéc 1 LKBL, loai thép, loai BL, DK BL va (tai trong
tac dung). Yéu cau tinh duyét LK? Hodac
XD cwdng do tké cua LK?;
XD SK cua LK?
XD k/nang chiu lwc cia LK?
XD tai trong I&n nhat LK c6 thé chiu dwoc?
b) Bai toan thiét ké
Cho dang 1 LKBL, (loai thép, loai BL, DK BL) va tai trong tac dung. Yéu

cau XB sb bu 16ng va bd tri cho LK?
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (2/12)

VD1: Cho 1 LK nhw h/vé. Thép k/c dung loai M270M cap 250. BL dung
loai A307 cap A, c6 d = 22 mm. Lwe doc tac dung c6 hé s6 & TTGHCD
la P, = 100 kN. Hay tinh duyét LK theo cat, ép mat va cat khoi?

10
/

i /
Z ©0° O: Z_F>u:100kN
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2.2. LIEN KET BU LONG

2.2.7. Mot s6 dang bai toan (3/12)

a) Xb SK cula LK theo cat

- Tinh cho 1 BL:

R =®,R,,=0,65(0,38A,F, N,)=0,65(0,38.
=39,4. 103 N = 39,4 kN.

- Tinh cho ca LK:

R. =3R =3.394=118,2 kN.

b) XD SK cua LK theo ép mat

- N/xét: Ta thay chiéu dai chiu ép mat (L,) cta thanh kéo va ban nut

3,14.22%
4

.420. 1)

giong nhau, nhung t,, = 10 mm < t, = 12 mm = SK ép mét cla LK =
SK ép mat cta ban nut.

- Tinh cho 1 bu I6ng sat meép:

= L. =L, —h/2=35-24/2 =23 mm <2d = 2.22 =44 mm.
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2.2. LIEN KET BU LONG

2.2.7. Mot s6 dang bai toan (4/12)

= Ry = Ppp Ripp1 = 0,8 (1,2 L, tF) =0,8. (1,2. 23. 10. 400)
= 88,3. 10° N = 88,3 kN.

- Tinh cho 1 BL khac:

=L, =S-h=70-24=46 mm>2d =2.22 = 44 mm.

= R'p1= Pop Rpp1 = 0,8 (2,4 d tF) =0,8. (2,4. 22. 10. 400)
=168,9. 10° N = 168,9 kN.

- Tinh cho ca LK:

>Ry, =1. Ry +2. R =1. 88,3 +2.168,9 = 426,1 kN.

c) XD SK cla LK theo cat khdi

- So d6 p/h cat khéi bat loi nhat cia LK nhw sau.
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (5/12)

12 (thanh kéo)

Khoi bi bat ra
77l

35! 70 ‘ 70
175

So d6 PHCK ctia LK
- Tw h.vé, ta co:
A, = (70 + 70 + 35). 12 = 2100 mm?;
A, = (70 +70 + 35— 2,5. 24). 12 = 1138 mm?,
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (6/12)

Ay = 75. 12 =900 mm?;

Ay, = (75 — 24/2). 12 = 756 mm?2.

= 0,58 A,, = 0,58. 1380 = 800,4 mm?> A, = 756 mm?2.

= Ry = 0,8 (0,58 F A, + F,A)

=0,8. (0,58. 400. 1380 + 250. 900) = 436 103 N = 436 kN.

Vay SK cla LK theo cat, ép mat va cat khoi la:

R, = min(R.,, Ry, Rips) = Min (118,2; 426,1; 436) = 118,2 kN > P, = 100
kKN = Dat (LK da cho du kha nang chiu lwc).
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (7/12)

VD2: Cho 1 LK ¢é dang nhw h/vé. Thép k/c dung loai M270M céap 250,
BL dung loai A307 cap A. Lwc doc tac dung c6 hé s6 & TTGHCP 1a P,

= 500 kN. Xac dinh sb BL va bd tri theo cat, ép mat va cat khdi?

D—
Z - - - - - i
4 P, =500 kN |

/ 21102x102x9,5
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (8/12)

Bai giai:
- Xac dinh SK cat cia 1 BL:

ChonbKBLd =24 mm =

3,14.24°

R, =®,R. =0,65(038A,F, N, =065 (0,38. .420. 2)

= 93,7. 103 (N) = 93,7 (kN).
- Xac dinh s6 BL can thiét theo SK cat:
n=P, /R, =500/93,7 = 5,3 (bu 16ng) = Chon n = 6 (bu 16ng) va bo tri

nhw sau;
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (9/12)
H

O - O I _ 7 -
-0 A A AR s
\

2L.102x102x9,5

50 5@75 = 375 50

102
73 .29

- Tra tra lai LK theo SK ép mat:

+ N/xét: Ta thay chiéu dai chiu ép mat (L.) cta thanh kéo va ban nut
giong nhau, nhung t,, = 10 mm < t, = 9,5. 2 = 19 mm = SK ép mat
cua LK = SK ép mat cua ban nut.

sydandao@utc.edu.vn A4



2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (10/12)

+ Tinh cho 1 bu 16ng sat mép:

=L.=L,—h/2=50-26/2=37 mm<2d=2.24 =48 mm.

= Ryp1 =Py, R =0,8(1,2L,tF,) =0,8.(1,2. 37. 10. 400)
=142. 103 (N) = 142 (kN).

+ Tinh cho 1 BL khac:

=L, =S-h=75-26=49 mm>2d =2. 24 =48 mm.

= Rp1= P, R =0,8(2,4dtF,)=0,8.(2,4. 24. 10. 400)
=184,3. 103 (N) = 184,3 (kN).

- Tinh cho ca LK:

>Ry, =1. Ry +5. Ry, =1. 142 + 5. 184,3 = 1063 (kN) > P, = 500

(kN) = Dat (LK du kha nang chiu lwc theo SK ép mat).
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2.2. LIEN KET BU LONG

2.2.7. Mt s6 dang bai toan (11/12)

- Kiém tra lai LK theo SK pha hoai cat khi:

+ So d6 p/h cat khdi bat lgi nhat cia LK nhu sau:

Khoi bi bat ra
/

(e)) / ]
(qQ\]

B —
o
"E/ jﬁ /7/6/ /@//? X

50 \ 5@75 = 375

| 425 21.102x102x9,5

+ TW h/vé, ta co:
A,y =425.9,5.2=8075 mm?
A, = (425-5,5. 26). 9,5. 2 = 5358 mm?;
Ay =73.9,5.2=1387 mm?;
A, = (73 — 26/2). 9,5. 2 = 1140 mm?;

sydandao@utc.edu.vn

46



2.2. LIEN KET BU LONG
2.2.7. Mt s6 dang bai toan (12/12)
= 0,58 A, = 0,58. 5358 = 3107 mm?> A, = 1140 mm?

= Rips = ®ps Rops = 0,8 (0,58 F, A, + F,Ag) = ...

=1271. 103 (N) = 1271 (kN) > P, = 500 (kN)

= Pat (LK da chon du kha nang chiu lwc theo SKPHCK).

(&¥) sydandao@utc.edu.vn

47



2.3. LIEN KET HAN

2.3.1. Gidi thi¢u cac PP han trong KCT (1/5)

Khai niém: Han la viéc dat sat 2 thanh KL can lién két (thanh han — KL
co ban) vé&i nhau, dung n/dd cao dbt néng cuc bd [am cho KL chd tiép
xuc chdy 1dng hodc mém ra, dong thdi co thé dung sirc ép hodc cho
thém KL 1dng vao. Cac KL 1dng nay sé két hop véi nhau, dé ngudi tao
thanh dwong han LK 2 thanh KL v&i nhau.

C6 2 PP han chu yéu: Han dién
Han i Y Han hé quang dién (phd bién)
Xi

o - Han dién tr&
1) Han hé quang dién

3 loai: Han tay;
Han ty dong
Han ban ty dong.
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2.3. LIEN KET HAN

2.3.1. Gidi thi¢u cac PP han trong KCT (2/5)

+ Han tay: . N
B Tay cam Day dan dién
| ]/\\\/\> /
Que han co
boc thubc han A +
T Ngubn
A dién -
H6 quang B
]/~  Kimloaico ban
£ g
G

Day dan
Nguyén 1y cta han ho quang dién tay
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2.3. LIEN KET HAN

2.3.1. Gidi thi¢u cac PP han trong KCT (3/5)

+ Han tw dong va ban tw dong:

Phéu rai thudc han ong huat thudc han

| Day han @

e o

Thudc han

Day han tran
May han

Thudc han

H6 quang chim

Nguyén 1y cta han ho quang dién may

Chu y: Trong PP han ty déng va ban tw dong, ngwoi ta con sd cac PP
han khac nhw: PP han ho quang trong khi béo vé, han day 16i thudc, ...
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2.3. LIEN KET HAN

2.3.1. Gidi thi¢u cac PP han trong KCT (4/5)

+ Que han:

Trong g/trinh han, que han vira 1a 1 dau cla dién cwc, vira la KL dé 1ap
day d/han. Que han cé thé dwdi dang tran hoac cé boc thubc han.
Thudc han co6 tac dung gilr cho KL 1dng khi han khéng bi anh hwéng

trwc tiép cua kk. N6 ciing co6 thé co thém cac KL khac dé nang cao chéat

lwong d/han.
Theo AWS, méi que han cé 1 ma sd; EXXX
Que han / Xx
imorade ||| 238 Tau=Fu || st e et e
’ dién,...

Vidu: ETOXX = F_,, = 70 ksi = 485 MPa.
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2.3. LIEN KET HAN

2.3.1. Gidi thi¢u cac PP han trong KCT (5/5)

2) Han dién tr¢

TT han hd quang dién, nhwng khéng sir dung que han.

SVaVIVE @ EVAVAVA

Nguon dién

— ] 1 ] <—
Nguyén 1y cua han dién tré
3) Han hoi (xi)
Khi O, va Axetylen (C,H,) dwoc dan ra voi han voi ap suat cao = chay
tao thanh ngon Ira c6é n/dd Ién t&i 3000°C = néng chay KL thanh han
va KL phyu = dwong han.
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (1/7)

a) Cac hinh thirc LK bang dwdng han
3 loai: LK bang (PH dbi dau, ranh);
LK chéng (PH goc);
LK hén hop (PH rénh va goc).

3 |15
= E YRR < PPN _
= E B
/ N/ = E N\ 4 3 H N\
= E E
E E ST T R T ITTTTTIT I =
3 S
< H S = . S T— H =
Pudng han ranh Pudng han géc Pudng han hén hop

Cac hinh thirc LK bang duong han
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (2/7)

b) Phan loai bH
- PL theo cau tao DH:

2 loai: PH dbidau [ thang
_ Xién
PH goc ~ PH dau
_ DH meép
7 N g N
Pai dau thang Da&i dau xién

BPudng han mép

Phan loai PH theo cau tao

sydandao@utc.edu.vn

DUGng han - p— |
dau \ : N —-
: |
Budng han gbéc
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (3/7)

-PL theo chiéu dai BH
PH lién tuc;
DH khong lién tuc (gian doan).

- PL theo vi tri trong khéng gian
PH nam (tt nhat);

DH nguorc;

DH dung;

- PL theo vi tri ché tao

DPH nha may (cong xwdng);

DH cbng trwdng.

sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (4/7)

c) Cau tao cta PH ranh va BH goc

+) DH ranh (d6i dau)

- Chiém khoang 15%. N6 dwoc st dung dé ndi 2 tam thép trong ciing 1
mp (PH réanh dbi dau) hodc theo kiéu chi» T (PH ranh chir T).

. !

¢ {

e

Pudng han ranh déi dau Pudng han ranh chir T
Hai kiéu DH ranh
- Bé nang cao chat lwong PH = phai gia cdng mép cau kién trwdc khi
han. Cé nhiéu kiéu gia cdng mép, ching dwoc dat tén theo hinh mép

dwoc gia cong.
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (5/7)

i /0 T\/ ’ q

Théang gbc Vat don ChirV Chir U kép

() LK ) LJ ¢ 1

Chu X Cht K Chtr U don J don

Cac kiéu gia cong mép
- Néu khéng gia cdng mép (hodc gia cdng mép khéng dung cach) =

ngau khéng hoan toan (trng phan) = kém.

Ngau tiing phan (ngau khéng hoan toan)
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (6/7)

*) DH goc
- Chiém khoang 80%. Loai nay rat phd bién trong thuc té do dé ché tao
/
S I N S
I/I
| - S
J:L H -
S S [ ]
Cac kiéu BH goc
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2.3. LIEN KET HAN

2.3.2. Cau tao ciia LK han (7/7)

- MCN DPH géc thuwdng cé dang tam giac vubng can. Canh cua tam

giac goi la kich thwdc (chiéu cao, chiéu day) dwérng han, ky hiéu 1a w.

N
W

Tiét dién ngang thuc té Tiét dién quy ubc

MCN DH goc
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2.3. LIEN KET HAN

2.3.3. Gioi han kich thwoc cua DH goc

a) Kich thwdc 1én nhat va nhé nhat yéu cau

W =t , Khit <6 mm;
=t—2mm . khit=6 mm;
W, =6mm , kKhit<20 mm;
=8 mm ckhit>20 mm.

b) Dién tich c6 hiéu cua BH goc
- Dién tich c6 hiéu = chiéu dai x chiéu day cé hiéu

Mat pha hoai

_ Chiéu day c6 hiéu
=w.cos 45 =0,707w

]

Goc duong han

sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.3.4. Sw pha hoai ciia PH géc chi chiu cat

Khi chat lwong PH dwoc dam bao = PH sé bi pha hoai trén MP hiru

hiéu nhuw sau:

( 17,4
-~ v |
1 1 ) -
Pa6i v6i dudng han mép Pa6i v6i dudng han dau

Su PH cua BH goc chi chiu cat
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2.3. LIEN KET HAN

2.3.5. Uu, nhwoc diém va PVSD ciia LK han

a) Uu diém

- Gidm cdng ché tao va tiét kiém vat liéu;

- Hinh thirc LK don gian, nho;

- Khéng lam triét giam mat cat thanh noi;

- LK Kkin.

b) Nhwoc diém

- Khéng thao lap duoc;

- Céng viéc va thiét bi phure tap;

- D6 tin cay khéng cao do kho kiém tra chat lwong;

- Gay US han va BD han.

c) PVSD

Pay 14 hinh thirc LK chd yéu trong KCT. N6 dwoc st dung nhiéu trong
cac cdng trinh nha ctra va cac ciu kién dwoc ché tao trong nha may.
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2.3. LIEN KET HAN

2.3.6. Strc khang ciia lién két han géc

a) Strc khang cat cia dwérng han goc
- Strc khang cat clia PH goc, R,, dwgc xac dinh nhw sau:
R,, = min R,, = strc khang cat clia KL dwdng han;
{ R, = strc khang cat ctia KL co ban.
- SK cat cia 1 mm chiéu dai KL dwéng han:
R, =b,R . =08.(086.F..0707.w.1)=0,8. (0,6. F,,,. 0,707. w)
- SK cat clia 1 mm chiéu dai KL co ban:
Ript = by Rups = 1,0. (0,58. F,. t. 1) = 1,0. (0,58. F,, 1)
den, &, = h& sO sk khi KL que han, KL co ban chiu cat (tra bang);
Fo = cuong dd chiju kéo cua KL que han (tra bang);
F, = cwong do chay cua KL co ban (tra bang);
t = chiéu day cta KL co ban = chiéu day cda tdm méng hon.
b) Strc khang PHCK cua LK han géc (Twong ty LK bu 16ng).
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2.3. LIEN KET HAN

2.3.7. Mt s6 dang bai toan

a) Bai toan tinh duyét

Cho chi tiét kich thwée 1 LK han goc, loai que han (F,,,), kt dwdng han
(w), loai thep kc (F,), tai trong tac dung (P,). Tinh duyét LK theo strc
khang cat, strc khang PHCK cla LK?

b) Bai toan thiét ké

Cho dang1 LK han géc, (loai que han, loai thép kc), tai trong tac dung
(P,). Xac dinh kich thwéc DH va bo tri?
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2.3. LIEN KET HAN

2.3.8. Céc vi du (1/9)
Vidu 1

Cho LK han géc nhuw hinh vé. Thanh kéo dung loai M270M cép 485W,
ban nut dung loai M270M cap 250. DH c6 chiéu day 6 mm, que han
loai E70XX. Xac dinh strc khang cua LK theo sk cat, cat khoi?

\ C 200x28
/
/ -/
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2.3. LIEN KET HAN

2.3.8. Céc vi du (2/9)

a) Xac dinh sk cat cia LK
Sk cat ciia 1 mm chiéu dai KL que han (dwérng han):
R,. =o,R,,=08.(06.F,..0707. w)
=0,8. (0,6.485. 0,707. 6) =987,5 N/mm
Sk cat cia 1 mm chiéu dai KL co ban:
Roi =0, Rups = 1,0. (0,58. F,. t)
= min_|: Ript o = (0,58. 250. 10) = 1450 N/mm
Ript g = (0,58. 485. 12,4)
= 1450 N/mm.
Sk cat cia 1 mm chiéu dai BH Ia:
R4 = min (R.,1; Ryyq) =987,5 N/mm.
Sk cat cla LK la:
R, =2.300. R, =2.300. 987,5 = 651. 103 N = 651 kN.

(B sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.3.8. Céc vi du (3/9)

b) Xac dinh sk PHCK cua LK

- Nhan xét: So' d6 PHCK bét loi nhat nhw sau:
10

—

7.

%

[\I
203

Khai bi bat ra

- Tw HV, ta co:
AVg = AVn = 300.10. 2 = 06000 mmz;
Atg = Atn =203.10 = 2030 mm?.

(B sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.3.8. Cac vi du (4/9)

— 0,58 A,, = 0,58. 6000 = 3480 mm2 > A, = 2030 mm?2 = Strc khang
PHCK cua Lk la:
Ribs = Ops Rops = 0,8.(0,58 F A, + F, Ay)

= 0,8. (0,58. 400. 6000 + 250. 2030) = 1519. 103 N = 1519 kN.

Vay SK cla LK theo céat va cat khoi la:

R, = min(R.,, R.) = 651 kN.
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2.3. LIEN KET HAN

2.3.8. Cac vi du (5/9)

Vidu 2

Cho 1 LK han goéc ¢6 dang nhw hinh vé. Tai trong @ TTGHCD la P,
500 kN. Thép kc s dung loai M270M cap 250, que han loai E70XX.

Hay thiét ké LK trén theo theo sk cat & cat khbi?
10

— "

/ /—

N
/ 2 C130x13
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2.3. LIEN KET HAN
2.3.8. Cac vi du (6/9)
Giai:

- Chon chiéu day PH w = 6 mm. Gia st bd tri 2 PH song song, doc

theo 2 mép thanh kéo = Ta phai di xac dinh chiéu dai BH?
- Sk cat cia 1 mm chiéu dai KL que han:
R,. =o,R,,=08.(06.F,..0707. w)
=0,8. (0,6. 485. 0,707. 6. 2) = 1975 N/mm
- Sk cat cia 1 mm chiéu dai KL co ban:
Roi =0, Rups = 1,0. (0,58. F,. t)
=min Ry o = (0,58. 250. 10) = 1450 N/mm
‘[ Rivt g = (0,58. 250. 8,1. 2)
= 1450 N/mm.
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2.3. LIEN KET HAN

2.3.8. Céc vi du (7/9)

— Sk cat ciia 1 mm chiéu dai PH la:

R+ = min (R.,1; Ryyq) = 1450 N/mm.

— Chiéu dai can thiét cia PH theo cat la:

>L =P,/R.1=500.103/1450 = 345 mm = Chon moi PH ¢o chiéu dai L
=180 mm va b0 tri nhw hinh vé bén dwdi = YL = 2L = 360 mm > YL =

345 mm (DPat)
10

|
/ [/ —
|
/ 2 C130x13
L 180

|
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2.3. LIEN KET HAN

2.3.8. Céc vi du (8/9)

- Kiém tra lai LK theo strc khang PHCK:
Nhan xét: So d6 PHCK bat lgi nhat clia LK nhw sau:

10

N Knhéi bi bat ra

-Tw HV, ta co:
Ag=An= 180.10. 2 = 3600 mm?;
Ag = Ay = 127.10 = 1270 mm?2.

sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.3.8. Céc vi du (9/9)

= 0,58 A, = 0,58. 3600 = 2088 mm? > A, = 1270 mm? = Strc khang
PHCK cua Lk Ia:
Rips = Pps Rpps = 0,8.(0,98 F, A, + F, Ay)

= 0,8. (0,58. 400. 3600 + 250. 1270) = 922. 103 N = 922 kN >
P, =500 kN (Pbat)
Vay lién két da chon cé L =180 mm, w = 6 mm nhw hinh vé trén Ia thda

man yé&u cau cla bai toan da cho.
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.1. Phan loai LK theo vi tri tac dung cua tdi trong

Tuy theo vi tri tac dung cua tai trong, LK dwoc chia thanh 2 loai:

- Lién két don gian: 1a Lk c6 lwc tac dung di qua trong tdm cla LK (LK
chiu liec dung tam);

- Lién két phtrc tap: 1a Lk c6 lwc tac dung khéng di qua trong tdm cua

LK (LK chiju lyc I1éch tam);
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a) Lién két don gian

— C c— —
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b) Lién két phic tap

%
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.2. Tinh toan LK bu l16ng phirc tap chi chiu cit (1/5)

/!

sydandao@utc.edu.vn

O = trong tam cua LK;

P = tai trong tac dung 1éch
tam;

e =do léch tam cua P.

Muc tiéu: Xac dinh luc cat tac

dung vao mdi bu 16ng = Luc

cat trong bu 16ng bat loi nhat?
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.2. Tinh toan LK bu 16ng phirc tap chi chiu cit (2/5)
-PuaP v& trongtam O = P < [P : c6 P/C nhu HV, P, = P:

—

M. ¢6 P/IC nhw HV, M = Pe.
- Dwéi tac dung cua |50, gia thiét cac BL chiju lwc nhw nhau va cé huwéng
cta P, . Goi f, Ia lyc cat trong 1 BL do P, gdy ra = f c6 hwéng cla P,
do lon: f,=Py/N = P/N (N = tong so BL).
- Dw&i tac dung clia M , gia thiét:
+ LK lam viéc trong gd dan hoi;
+ C4c ban ndi |a tuyét dbi clrng va khi chiu t/d ciia M, sé quay quanh O
— Lwc cat t/d 18n méi BL sé& TLT vai k/c tr nd dén dén O, cé phwong L

k/c d6 va chiéu theo chiéu quay ciaM .
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.2. Tinh toan LK bu 16ng phtrc tap chi chiu cit (3/5)
o o
B_PO» % ri L
M
v T ™
ERSEERS

Su phan bé luc cat trong mdi bu 16ng

Joo _Joo _ S o

- Ta co: = =...= — mi:—_]/lt
Koo I 7

l

Joi 2
M=f b+ frods¥od frugito =) for :ZT’”H;
1
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.2. Tinh toan LK bu 16ng phirc tap chi chiu cit (4/5)

Mr , M
ZI”Z .Twong tw, taco:  f  =——=—>

27
I’l‘.

:>m1:

Vay, lwc cét tbng cong (do P, vaM ) gay trong BL xa nhét Ia:

—

f max:fp _|_fmrnax:> max

Chu y: Bé don gian, ta dat hé x0y nhw hinh vé, ta co:

. - - |P=Pcoxx
P=P+P = ,
¥ |B =Psinx

M=Pe=F.y +Fx,

sydandao@utc.edu.vn
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.2. Tinh toan LK bu 16ng phirc tap chi chiu cit (5/5)

My max

L f=E/N _ . . fnfmax:Z(xf —I—yl.z)

f=ftf,= o=t fomax =
P D Py f})y :]; /N

ST )

\

:>f max :J; +f mmax :f,;)x + py + n)icmax_i_ nJ;max

Biétf ., ta sé ktra
B Y ( y X)z duoc LK
:>f max_\/(f,;ax +J(1.nma><) + f,;)y + mma
T _n:max _f;ma = _f;: + _fr)::ma
€ Q@
+ L x5 =

fymax py mmax 80




2.4. TINH TOAN LIEN KET PHUC TAP

2.4.3. Tinh toan LK han phirc tap chi chiu cit (1/5)

Xmax

Diém bat 1§ nhat

<
/N
Px
/ — | Y,
/] max
/] % |
M
/ A |
0 [
/ |
] |
/
/
/
T 7A7 7
Xp

/\

sydandao@utc.edu.vn

O = trong tam cua LK;

P = tai trong tac dung 1éch
tam;

e =do léch tam cua P.

Muc tiéu: Xac dinh luc cat tac
dung vao méi mm chiéu dai
PH = Luc cat trong mdi mm

chiéu dai DH bét loi nhat?
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.3. Tinh toan LK han phirc tap chi chiu cit (2/5)

-PuwaP vé trong tam O = P < [Py : ¢6 P/C nhu HV, P, = P;

{M . ¢6 P/IC nhw HV, M = Pe.
- Dwi tac dung clia P,, giad thiét m6i mm chiéu dai BH sé chiu lyc nhw
nhau va cé hwéng clia P,. Goi fp la Iwc cat trong 1 mm chiéu dai PH do
p, gayra= f c6 hwong cia p, do lon: f, = Py/EL = P/XL (XL = tong
chidu dai cac DH).
- Dwéi tac dung ctia M |, gia thiét:
+ LK lam viéc trong gd dan hoi;
+ C4c ban ndi |a tuyét dbi clrng va khi chiu t/d cia M, sé quay quanh O
— US cat tai moéi diém trén PH sé& TLT v&i k/c ttr nd dén dén O, co
phwong L k/c d6 va chiéu theo chiéu quay ciaM .

sydandao@utc.edu.vn 82



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.3. Tinh toan LK han phirc tap chi chiu cit (3/5)

fp fp
0,707w X =

=1mm .
L \§§ M
o \( 0 + \7

f f. <
l 0,707w fp \k fp \ ~ 73

= 1mm /

Su phan bé luc cat trong méi mm chiéu dai DPH

T, T T T
A== ==Ly
- Ta cé: h 5 r h
T ) T
M=rrda==[rdd=-1,
Y " h
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.3. Tinh toan LK han phirc tap chi chiu cit (4/5)

M”' M”'
=7 =—"1 _Tuongtw,tacd: 7, =—m&=f
I Ly

Vay, lwc cét tbng cong (do P, vaM ) gay trong 1 mm c/d DH xa nhét 1a:

—

f max:fp _|_fmrnax:> max

Chu y: Bé don gian, ta dat hé x0y nhw hinh vé, ta co:

. - - |P=Pcoxx
P=P+P = ,
¥ |B =Psinx

M=Pe=F.y +Fx,

sydandao@utc.edu.vn 84



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.3. Tinh toan LK han phirc tap chi chiu cit (5/5)

( fx _ My max
77,7 ”];x:g/ZL 7 B "L
= X + :>< ; mmaX: n)icmax+ mmax :><
p Jpx T py ﬁy :@/ZL I :Mxmax
mmax ]x +]y

:>f max :J; +J(1.nmax:f}9x + py + nfmax_l_ nJ;maX

Biétf ., ta sé ktra
B Y ( y X)z duoc LK
:>f max \/(fo +f mmax) + J;y + mma
_fp:( _fr)::max Tma = _f;;(+ _n:max
€ €
+ x5, =

fymax = 1:py + fr}1,1max 85




2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Céc vi du (1/9)

Vi du 1: Tinh duyét LK sau theo cat va ép mat, biét: Thép két
cau dung loai M270M cap 250. Bu 16ng dung loai A 307 cap A, d

= 22 mm.
D\

3
90 kN
t=12mm
/—
40 mm N
3@75 mm
40 mm | t=10 mm

(8]
O
@
O
I~—250 MM —»—

(B sydandao@utc.edu.vn 86



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Céc vi du (2/9)

Giai:

- Dat hé truc x0y nhw hinh vé:

: 4\>
| 3
I 90 kN
! t=12 mm
: /~
40 mm _ \o
3@75 mm 0CD o TR
O
40mm1 — . © t=10 mm

sydandao(@

et 250 mm ——p~
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2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Cac vi du (3/9)

- Lwc cat trong bu 16ng bat lgi nhat dwoc XD nhu sau:

Fone =AU+ L2 F () + 1]

P =P.cosa =90.3/5)=54(kN ), P, = P.sina =90.(4/5)="72(kN)
M =P.y, +P.x,=54(40+75+75/2)+72.250 = 26235(kN.mm)

P 54 P 72
— X — — 1 ° — Y — — 18 k
fo = 3,5(kN) £ = (kN)
oo M.y _ 26235(75/2+75) 104.9(kN)

>lai+yl) [(725)2 ' (725 " 75)2}2

— £ =/(13,5+104,9) +(18) =119,7(kN)

(B sydandao@utc.edu.vn 38



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Cac vi du (4/9)

- Xac dinh strc khang cat cua 1 BL:
R =®,R.,,=0,65(0,38A,F, N,)
= 0,65 [0,38. (3,14. 22°/4). 420. 11 =39,4. 103 N
=394 kN <f__ =119,7 kN = Khong Dat!
- Xac dinh strc khang ép mat cua LK &ng v&i 1 bu 16ng:
Lomin=40—-24/2=28 mm <2d =44 mm =
Ript = Prp R =0,8(1,2L.F,1)=0,8(1,2. 28. 400. 10)
=107,5. 103N =107,5kN <f__ =119,7 kN = Khong Dat!

Vay LK da cho Khéng dd kha nang chiu lwc theo cat va ép mat!

(B sydandao@utc.edu.vn 89



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Céc vi du (5/9)

Vi du 2: Tinh duyét LK sau theo SK cat ctia DH, biét: Thép két
cau dung loai M270M cap 250. Que han dung loai E70XX, w =

12 mm. 250 mm
e R
T e———) 250 kN
300
mm
\_ thép ban
* t=14 mm
~—~ thép hinh
S S W310x179

200 mm
3]

(B sydandao@utc.edu.vn
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2.4. TINH TOAN LIEN KET PHUC TAP
2.4.4. Céc vi du (6/9)
Giai:

- Dat hé truc x0y nhw hinh vé:

Piém bat loi

z 250 mm
nhat <
250 kN
300

mm ‘i‘“““““““““““““““‘>
0 \_ thép ban
Y t=14 mm

2R

Xo e| — thép hinh
e W310x179

200 mm

sydandao@utc



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Cac vi du (7/9)

- Xac dinh vij tri cua O:
X, = (XL.x)/EL. = (300. 0 + 2. 200. 200/2)/(300+2.200) = 57 mm
- XD lwc cat trén 1 mm chiéu dai PH tai vi tri bat lgi nhat (tinh voi

chiéu day hiru hiéu ctia DH 0,707 w = 1 mm):

fmax — \/(fpx + njmax )2 + (fpy + ni}max )2
P.=P.cosa=0,P, =P.sina = 250(kN)
M =P.y, +P.x, =0+250.(250+200—57) =98250(kN.mm)

P P, 250.10°
e S0, == 2357(N
I =5 =% =S T B0+ 2002) (N mm)

(B sydandao@utc.edu.vn 92



2.4. TINH TOAN LIEN KET PHUC TAP

2.4.4. Cac vi du (8/9)

i 3
1x=1‘306+ 2001 +(1.200)] = 300} 2=11,25.106mm4
12 12 2
3 2]
]y:FOOl +(1.300).572} 1.200 +(1.200 @—sﬂ 2=3,04810°mmi’
M.
o M 1_98250103(300/26) 1= 103GN/mm)
[ +1, (1125+3,048.10
M. .
o M, 1_98250103(200—567).1: O8N mm)
[ +1,  (1125+3,048.10

= £ =(0+1030° +(357+982 =1684N/mm)

(B sydandao@utc.edu.vn
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2.3. LIEN KET HAN

2.4.4. Céc vi du (9/9)

- Sk cat ciia 1 mm chiéu dai KL que han (dwérng han):
R = 0o Ryt = 0,8. (0,6. F,,. 0,707. w)
=0,8. (0,6.485. 0,707. 12) = 1975 N/mm
- Sk cat cia 1 mm chiéu dai KL co ban:
Ry = ¢, Ry =1,0. (0,58. F,. t)
=min " Ry ap) = (0,58. 250. 14) = 2030 N/mm
{ Ript ny = (0,58. 250. 28,1)
= 2030 N/mm.
Sk cat cia 1 mm chiéu dai BH la:
R4 = min (R4, Riyq) = 1975 N/mm > f__, = 1689 N/mm = Dat!
Vay LK da cho da kha nang chiu luc theo sk cat ctiia DH!

(B sydandao@utc.edu.vn
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