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3.1. CAU KIEN CHIU KEO

3.1.1. Khai ni¢ém chung

- CK chiu kéo: 1a ck chi chiu tac dung cua lwc kéo doc truc cau
kKién (dung tam);

- Vi du: cac thanh chiu kéo trong cau dan thép, cac thanh treo,
day cép cua cau day vang, vong;

- SK cua ck chiu kéo phu thudc vao :

MCN cua ck chiu

D/tich MCN, loai vat liéu:; -
{ kéo rat da dang

PK LK & 2 dau

ong vubng chir nhat cht' T chitl c¢chirC chirL ghép2L ghép2C
Cac dang MCN cua ck chiu kéo )



3.1. CAU KIEN CHIU KEO

3.1.2. Anh hwéng ciia cau tao LK hai dau ck chiu kéo
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Hién tuong TTUS trong LK bu l6ng & LK han
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- Bang TN, ta thay USTT > USTB tir 2 + 3 lan. Hién twong nay

con dwoc goi 1a hién twong cat tré = giam sk cta ck chiu kéo.




3.1. CAU KIEN CHIU KEO
3.1.3. Sirc khang ciia cdu kién chiu kéo (1/7)
- TCO5 (A6.8.2) quy dinh:
P.=min { P_, = sk kéo chay cua tiét dién nguyén;

ry
P., = sk kéo dut cua tiét dién thwc cé hiéu:;

Pry =0y Py = ¢y (Fy Ag) (1)

Pru = 0y Poy = 0y (Fy A,) (2)

¢,, ¢, = hé sO strc khang khi tiet dién nguyén, tiét dién thuc chiu
kéo, twong rng. Tra bang = ¢, = 0,95; ¢, = 0,8.

F,, F, = cwdng dé chay, cwong do chiu kéo;

A, = dién tich tiét dién nguyén;

A, = dién tich tiét dién thwe co hiéu = U. A,



3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (2/7)

a) Dién tich thwe nho nhat A,
- Cong thirc tong quat: A, = A, cho LK han:

= A 0" A cho lién bu 16ng;

- V@i LK bu 16ng bb tri //:

t
a /
An = Anapede = Ag — A 6bd 0 O
|
=t. W,-t. >h =t-(Wg —>h) Wyl | © c? o o /) —
o dq|> o o
=t. (W,-3h) e

- V&i LK bu 16ng b0 tri so le (hoa mai):




3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (3/7)

Ar=Min - Ao =t (Wy—2h) a N /!
{ g Ob?\ O O
A abefq W, g]]E 0 :Q\e o o J —
oco ®ofo
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= t. (W,— 3h+2.S2/4g)
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3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (4/7)
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A, =min { Anabe = Ag — h.t

Anapde = Ay — 2h.t + 1.52/4g.t

nabde

g=g,tg,-t




3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (5/7)
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A. = min { Anabcs = Ay — 2h 1,

A

nabefcd

=A, - 2h.t;—2h.t, + t.S%4g + t,.S%/4g

=g,t+t0,-t,



3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (6/7)

b) Hé sb triét giam U
- Khi tat ca cac bo phan cua tiét dién ck dwoc lién két = U = 1,0.
- Khi chi 1 phan cua tiét dién ck dc LK = U < 1,0 va XD nhw sau:
+ COng thirc tong quat gan dung: . *

U=10-x/L=<0,9 ) —
L = chiéu dai lién két; [
x = k/c ttr trong tdm clia ck toi M

mat phang chiu cat gan nhat. Céch xéc dinh x

Vé&i ck o td dx, co Lk dx, thi x 1a ke tlr trong tdm cda 1 phan tiét

§)dién dx dén mp chiu cat gan nhat.

&
%) &
Qe
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3.1. CAU KIEN CHIU KEO

3.1.3. Sirc khang ciia cau kién chiu kéo (7/7)

+ V&i bai toan TK (chwa biét x, L) thi U dwoc lay gan dung nsau:
Khick cotd chir | (S, W, T), b/d = 2/3, LKBL & canh v&i = 3
BL/1day = U =0,9;

V@i thép hinh khac, =2 3 BL/ 1 day = U = 0,85;
V&i tat ca cac thép hinh, 2 BL/ 1 day = U = 0,75;
Khick cotd chir | (S, W, T), b/d =22/3, LK han & canh = U =
0,9; voi cac trwong hop LK han khac = U = 0,85;
T/h dac biét: Thanh kéo la thép ban, dwoc LK & dau bang 2
PH//= U=1,0 khi L =2W:;

U=20,87 khi 1,5W < L < 2W;

U=085  khiws<L<15W. o




3.1. CAU KIEN CHIU KEO

3.1.4. Gid¢i han do manh (A6.8)

Pé dé phong trwdng hop ck chiu kéo cé thé chiju lwc 1&éch tam
hodc tai trong ngang = gay bat loi. TC 05 quy dinh nhw sau:
L/r <140 cho thanh chinh, chiu us dbi dau;
L/r <200 cho thanh chinh, chiu us khéng déi dau;
L/r < 240 cho thanh phu (giang).

L = chiéu dai thanh kéo:

r = ban kinh quan tinh nhd nhat cua tiét dién ngang thanh kéo.

11



3.1. CAU KIEN CHIU KEO

3.1.5. Cac dang bai toan (1/8)

a) Bai toan tinh duyét

Cho 1 cau kién chiu kéo dung tam, biét kich thwéc tiét dién
ngang, cau tao Ik 2 dau, chiéu dai, loai thép, P,. Tinh duyét
thanh kéo?

B1: Kiém tra ty s6 dd manh;

B2: Tinh P, = min(P,, P,,) = P, = Dat

b) Bai toan thiét ké

Cho 1 cau kién chju kéo dung tam, biét kich dang tiét dién
ngang, dang Ik 2 dau, chidu dai, (loai thép), P,. Xac dinh kich

thwdce tiét dién thanh?
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3.1. CAU KIEN CHIU KEO

3.1.5. Cac dang bai toan (2/8)

B1: Theo diéu kién vé cwdng dd va dé manh, ta co:
P,=¢,F A 2P, = Agmin = Pu/(d, Fy)
IDru = (I)u |:u Ae 2 IDu — Aemin = Pu/((l)u Fu)
L/r < (L/r)g, = Trmin = L/(L/T)g;,

B2: Tra bang, chon thép hinh thoa man:

{Ag = Agmin
rz r.min

B3: Kiém tra diéu kién A, = A_,.. . Néu diéu kién nay khong dat
thi ta phai chon lai cho t&i khi thao man.

B4: Két luan.
13



3.1. CAU KIEN CHIU KEO
3.1.5. Cac dang bai toan (3/8)
VD1: Cho thanh kéo c6 LK & dau thanh nhw HV, biét: BL c6 d =
20 mm, thép kc loai A709M cép 250, P, =400 kN, L =3 m. Hay
tinh duyét thanh keéo.

40 60 60 60 60,60 60 51
ol il
A | P - R —
|7 © —»u Low
b (#) O O
Y | v,

a
L L 152x89x7.9
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3.1. CAU KIEN CHIU KEO

3.1.5. Cac dang bai toan (4/8)

- Kiém tra diéu kién dd manh:

CT ktra: L/r < 200 (cho thanh chinh, chiu us khdng dbi dau)
Ta co6 L/r = 3000/20 = 150 < 200 = Dat!

- Kiém tra diéu kién cudng do:

SK kéo chay cua tiét dién nguyén:

P,, = ¢, F, A, =0,95. 250. 1852 = 439,8.10% N = 439,8 kN
SK kéo durt cua tiét dién thuwe:

P =0, F,A,=0,8.400. A,

Tac6A,=UA, =1,0.A, (vica hai canh déu dwoc LK)

15



3.1. CAU KIEN CHIU KEO
3.1.5. Céc dang bai toan (5/8)
A_ = min Anabcd = Ag—2.th=1852-2.7,9. 22 = 1504 mm?
{ A =A,—3.th+1.1 (S%4g) =1852-3.7,9.
22 +1.7,9.[602/4(51+57-7,9)] = 1402 mm?
= A, = 1402 mm?
= P,, =0,8.400. 1402 = 448,6. 103 N = 448,6 kN
Vay, SK cua thanh kéo la:
P. = min (P,,P) = min (439,8; 448,6) = 439,8 kN > P, = 400 kN

— Dat! (Thanh kéo da cho du kha nang chiu luc).

nabcef
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3.1. CAU KIEN CHIU KEO

3.1.5. Cac dang bai toan (6/8)

VD2: Cho 1 LK ¢6 dang nhw hinh vé, biét: Thanh kéo Ia thép goc
k déu canh, mdi day BL c¢6 it nhat 3 BL, d = 20 mm, thép kc loai
A709M, cép 250, thanh chinh chiu US k déi d4u, P, = 900 kN, L
= 6,5 m. Hay thiét ké (XD kich thwdc) thanh kéo?

=
/ D SN
/ S
/ L

L 2 hang bu long .




3.1. CAU KIEN CHIU KEO

3.1.5. Cac dang bai toan (7/8)

- Theo diéu kién vé cwdng dd va dd manh, ta co:

+P,=0,F A, 2P, =A,.,=P/(¢,F,) =900.10%(0,95.250)
= 3789 mm?

+P,=¢0,F, A, 2P, =A,.,,=PJ/(,F, =900.10%(0,8. 400) =
2812,5 mm?

+L/r<(L/r)y, =200 = r;, = L/(L/r)y,=6500/200 = 32,5 mm

- Tra bang, chon thép hinh théa man:

- Ay2A = 3789 mm?

r2r =325mm Tho chon L 203x152x11,1

—

Co: | A,=3826 mm?>A ., = 3789 mm?= Dat!

L r=33mm>r_.=32,5mm = Dat!

18



3.1. CAU KIEN CHIU KEO
3.1.5. Cac dang bai toan (8/8)
- Kiém tra lai dk A, 2 A,
Taco, A, =U. A,
U = 0,85 (so bd);
A=A, -2.th=23826-2.11,1.22 = 3337,6 mm? 2 A, = 2812,5
mm?2 = Dat!
Vay, thanh kéo can tim 1a L 203x152x11,1.

19



3.2. CAU KIEN CHIU NEN

3.2.1. Khai niém (1/2)

- CK chiu nén la gi? la ck chiu chiu lwc nén doc truc ck hay dung
tam.

- VD: cac thanh chju nén trong cau dan thép, cot thép,...

- SK cua ck chiu nén phu thubc vao:
{Dién tich MCN, loai vi:
Pd manh (LK 2 dau, chiéu dai, dang tdién)

MCN thudng co
dang sao cho ban
kinh qt theo cac
phuong ~ nhau

WG (1 T
X X X X XLJXJLX

X
tron 6ng vudng chir H bantdhop  Itdhop  I,Ct8hop |, Ct8hop

Cac dang ti€t dién pho bién cua ck chiu nén

20
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3.2. CAU KIEN CHIU NEN

3.2.2. Khai niém vé MOD ciia cot (1/4)

- MOD cua cét la gi? la hién twong cot bi pha hoai trwdc khi vat
liéu bi pha hoai (chay déo). Tuy theo vi tri méd, chia méd thanh
2 loai:

+ MOD cuc bd: 1a hién twong méd xay ra & tirng phan ck, do ty
sb rong/day cua tirng phan ck qua Ién gay ra.

+ MOD tdng thé: I1a hién twong méd xay ra trén toan bo ck, do
chiéu dai cot qua I&n so vai kt tdién cot gay ra.

- Dé hiéu ré hon vé hién twong méd cua cot, ching ta xem thi
nghi@m cla nha bac hoc Euler v&i 1 cdt tuyét doi thang, cé Ik
kh&p 2 dau, chiu lwe nén doc truc P nhw hinh vé. Cho P tang

dan dén p/hoai = cbt Iv qua cac gd sau: .



3.2. CAU KIEN CHIU NEN

3.2.2. Khai niém vé MOD ciia cot (2/4)

lP > P, (kh6ng én dinh)

E
Per t P =P (416n)
; | X (6n dinh)
. ‘ ‘-:-—"" ; (6n dinh)
' / E—ﬁ
P < Per !
P=Pe =P/ || .

Quan hé P va o cua cOt dan hoi

23



3.2. CAU KIEN CHIU NEN

3.2.2. Khai niém vé MOD ciia cot (3/4)

P, = tai trong t&i han oan hay tai trong t&i han mod. Theo Euler:

P, = n?EIl/L? (3.1)
trong do:

E = mddh cua vl cot;

| = mmqgt cia MCN cét quanh truc L mp oan=1_.
L = chiéu dai cot

— Us t&i han oan, dwoc xd nhw sau:

F. =P, /A, = m?El/(L? A,) = w?E/(L/r)? (3.2)
trong do, r = (I/A))"2 = (1. ./A,)"2 = bkqt nhé nhat cia MCN cot
Chuy: P, va F_, duoc xd theo (3.1) va (3.2) la cho cdt ly twong.
Thuec té, chung bi anh hwédng béi dk LK 2 dau, Us dw va do

(§)cong ban dau.

24



3.2. CAU KIEN CHIU NEN

3.2.2. Khai niém vé MOD ciia cot (4/4)




3.2. CAU KIEN CHIU NEN

3.2.3. Chiéu dai hiru hiéu cjt

- Céng thtre (3.1) va (3.2), ap dung cho trwdng hop LK 2 dau 1a
khop. Khi Lk 2 dau khac di, cong thire (3.2) cd dang tbng quéat
nhuw sau:

F., = m?E/(KL/r)? (3.3)
KL = chiéu dai hiru hiéu cla cot;
K = hé s hiéu chinh c/dai cdt, phu thudc vao Lk 2 dau cot:

: NN,

H¢ so6 hi€u chinh chiéu dai cot

26



3.2. CAU KIEN CHIU NEN

3.2.4. Anh hwéng ciia US duw va dd cong ban dau (1/3)

- Anh hwéng cia US du:

+ US du la us ton tai trong phan t& khi chwa c6 tt tdc dung. N6
sinh ra do qua trinh ngudi lanh khdng déu hodc gia cédng khdng
dung cach.

+ Nguyén tac cia US dw: thd ngudi lanh trwéde chiu us dw nén
va th& ngudi lanh sau chiu us duw kéo.

+ US dw lam cho MCN c6t bi chdy mét phan khi P < P, =F A, =
lam giam sk nén doc truc cua cét (Hinh vé).

27



3.2. CAU KIEN CHIU NEN

3.2.4. Anh hwéng ciia US duw va dd cong ban dau (2/3)

S e -
U O

®

G
1 r ay

NS e 4 -
oo [l [4]
~A1 r G, + Oy
J ;
dan hoi
déo déo

Anh hudng cia us du
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3.2. CAU KIEN CHIU NEN

3.2.4. Anh hwéng ciia US duw va dd cong ban dau (3/3)

- Anh hwéng clia do cong ban dau:

+ Twong tw us dw, dd cong ban dau Ia dé cong cta phan ti khi
chwa co tt tac dung. NoO sinh ra do qua trinh ngudi lanh khdng
déu, van chuyén hodc gia cong khéng dung cach.

+ Dwéi tac dung cua lwe nén doc truc, cbét c6 dé cong ban dau
sé co thém M = lam giam sk nén doc truc cua cot.

Do cong ban dau theo
thong ké cua
Bjorhovde, 1992

Tén s

(e1/Vp= (1/15.00) (1/.1000) "/t 29



3.2. CAU KIEN CHIU NEN

3.2.5. Khai niém vé méd qua dan hoi (1/2)

Céng thire (3.1) va (3.2) dwoc Euler 1ap v&i giad thiét vl [Am viéc trong
gddh. Do d6, nhirng cdng thirc nay chi dung vo’i c6t dai, la cOt mod khi
us trén MCN con nho (< F,). Tuy vay, voi cot ngan, us trén MCN khi c6t
mod thwdng I1&n hon. Do ¢é us dw = trén MCN cét thwong cé 1 phan
chay déo va 1 phan dan hoi. Coét mod trong gd nay goi Id mod qua dan
ple]

Y
o =P/A é“‘a\k
—(\e‘Q Y TEn _—Déo
R - pd
pa e \.
oy }--———--—----2 Qua dan hoi
Oprop F~————=-

Pan hoéi

e

Quan h¢ us-bd cua cot ngén co us du 30



3.2. CAU KIEN CHIU NEN

3.2.5. Khai niém vé méd qua dan hoi (2/2)

Puwong cong oan (mod) clia cot hay quan hé F_ va ty s6 do

manh cot KL/r c6 dang:

Fer Thém chay
F /— Pudng cong Euler
y
Ta co: Pudng cong oan
- E cO xét toi us du
Oprop ™ O rc y
Oprop - —— ==~ = —m———— e —————
— |
— Oprop ~ Fy = O ¢ |
|
:
0 ;
0 (KL/7) prop KL/r
- M4t 6n dinh qua dan héi. M4t 6n dinh dan héi

Do cong 0an (mod) 31




3.2. CAU KIEN CHIU NEN

3.2.6. Sirc khang nén cua cot (1/3)

Theo cbng thire (3.2), ta co:

T%E T~ 2 mry2 E
Fo=—==() E=(3) £F

or (_L)E KL kL) F,’7
T
Tr2E KIN*F
5 A=1 F=( ) L
Dat /() E,"”  \ar) E
1 F, 1
Fr=7h e =7 (3.3)

32



3.2. CAU KIEN CHIU NEN

3.2.6. Sirc khang nén cua cot (2/3)

FI!-“il"
F:!-’
1.0 Euler
|
: Chif (mg suét du
T6 hop ling \
suft dvva do : |
0.5 4 cong ban dau
} |
| |
|
| |
I I
o |
0 0.5 1.0 1.5 A,
J Cot dai trung gign | Cot dai ]
N Mod qua dan hoi " Mod dan hoi

Puong cong oan (mod) ciia cot 33




3.2. CAU KIEN CHIU NEN

3.2.6. Sirc khang nén cua cot (3/3)

Tw HYV, ta co:
Khi A > 2,25 = ¢t dai (mod dan hoi)
= F,, = 0,88F /L = P, = F, A, = 0,88F /A A,
Khi A < 2,25 = cét dai trung gian (mod qua dan hoi)
= F,, =0,66*F,= P, = F, A, = 0,66" F, A,
Piéu kién cwdng dd cua cot:

P.=¢,P,=09P,2P,= Dat

34



3.2. CAU KIEN CHIU NEN

3.2.7. Gi6i han ty s6 rong/day ciia tirng phan tiét dién (1/2)

Néu ty sb rdng/day cla tirng phan td cdt qua Ién = mod cuc bd

— gidm sk nén tdng thé cla cét. TC 05 quy dinh:

Trong do: b, t 1a chiéu rong va chiéu day cla tirng phan tiét dién;
k = hé s tra bang, phu thudc vao diéu kién lién két 2 dau
Vi du (xem hinh vé)

35



3.2. CAU KIEN CHIU NEN
3.2.7. Gi6i han ty s6 rong/day ciia tirng phan tiét dién (2/2)
-

—
L™ c
| —— | e ——
b/t <0.56 /_E_ h/tws 1.49 [ E
Fy Fy

[ Il [
b/i<056F b/f<045/- L [

T

]: B i :
b/t <0.56 [ & b/t <1.40 /&
Fy Fy
h/tw<1.49 [.E h/te<1.49 | &
FV FY

Hé so k cho céc truong hop khac nhau




3.2. CAU KIEN CHIU NEN

3.2.8. Gi6i han ty s6 d6 manh ciia cft

Néu dd manh cla cdt qua Ién = sk nén cda cot qua nhdé =

khéng kinh té. TC 05 quy dinh:

KL KL ,
— = (T) = 120 doi voi thanh chinh;

= 140 ddi v&i thanh phu.

37



3.2. CAU KIEN CHIU NEN

3.2.9. Cac dang bai toan (2/6)

a) Bai toan tinh duyét

Cho mdt cdt chiu nén dung tadm, biét: kich thudc tiét dién cot,
chiéu dai cot, diéu kién lién két hai dau cot, loai thép, P, Yéu
cau tinh duyét c6t?

B1: Kiém tra ty s6 dd manh:;

B2: Kiém tra ty so rong/day cua tirng phan tiét dién cot;

B3: Tinh A va két luan cdt co chiéu dai trung gian hay cét dai;

B4: Tinh P, so sanh v&i P, ;

B5: Két luan.
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3.2. CAU KIEN CHIU NEN

3.2.9. Cac dang bai toan (3/6)

b) Bai toan thiét ké 1 (thiét ké 1 thép hinh doc lap)

Cho 1 ¢6t chiu nén dung tadm, biét: cot la thép hinh, chiéu dai cot, diéu
kién lién két hai dau cot, (loai thép), P,. Yéu cau xéac dinh kich thudc
tiét dién hay sé6 hiéu cta cot?

B1: Gia sr F, ~ 2/3F,

B2: Tinh A, va Iy,

Tw diéu kién cwdng do va ty sd6 dd manh, ta co:

P
I)r :¢C(F;rAs)2])u :>Asmin — .
¢.F,
S — rmin ~— 7 o7\
4 4 gh (KLJ
Y )an

39



3.2. CAU KIEN CHIU NEN

3.2.9. Cac dang bai toan (4/6)

B3: Tra bang, chon thép hinh co tiét dién thda man diéu kién:

{As 2 Asmin

vy 2> v

B4: Tinh P, va kiém tra diéu kién cwdng do P, = P,. Néu diéu kién
cwdng dd khdng dat, thi ta phai thr lai cho dén khi théa man, bang hai
cach: thiv lai F, bang F_, vira tinh dwoc hodc thlr chon lai tiét dién khac
lon hon.

B5: Kiém tra ty s6 rong/day cua tirng phan tiét dién

B6: Két luan.
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3.2. CAU KIEN CHIU NEN

3.2.9. Cac dang bai toan (5/6)

c) Bai toan thiét ké 2 (thiét ké cot c6 mat cat to6 hop)

Cho mot ¢t chiu nén dung tam, biét: cot co tiét dién ghép t6 hop, chiéu
dai cot, didu kién lién két hai dau cot, (loai thép), P,. Yéu cau xéc dinh
kich thude tiét dién cot?

B1: Gid st Fy, ~ 2/3F,

B2: Tinh A, va r,, hhuw & trén

B3: Xac dinh ban kinh quan tinh r cda tiét dién cét theo F,, nhw sau:

+ G/s cot co chiéu dai trung gian (L <2,25) = F,, = 0,66* F, = L. Neu
< 2,25 thi gs dung, ta co6 gia tri A can tim. Néu A > 2,25 thi cot 1a cot dai
= F.,,=0,88F /A = A

+Biet A =

B4: Chon kich thuwéc tiét dién sao cho:
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3.2. CAU KIEN CHIU NEN

3.2.9. Cac dang bai toan (6/6)

B4: Chon kich thuwéc tiét dién sao cho:
rx ~ ry =757

A >4
r 2 rmin

.

B5: Tinh P, kiém tra diéu kién cwong dd P, = P,. Néu diéu kién cwdng

I\

s min

dd khéng dat, thi ta phai thir lai cho dén khi thda man, bang hai cach:
tht lai F, bang F, vira tinh dwoc hodc thir chon lai tiét dién khac Ion
hon.

B6 : Kiém tra ty s6 réng/day gi¢i han

B7: Két luan.
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3.2. CAU KIEN CHIU NEN

3.2.10. Cc vi du (1/9)

VD1: cho thanh nén c6 MCN nhw HV. Thanh thuéc bd phan chinh; L =

7,0 m; Ik khép 2 dau. Thép ke dung loai A 709M cap 345, P, = 7000 kN.

Tinh duyét tiét dién?

yA
| | 1 |
aYad aYad
} 0 : X
>
W 250x89 (2)
J J

LW 410x67 (1) LW 410x67 (1)
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3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (2/9)

- Tra bang, ta co:

W410x67 (1): A = 8580 mm? ; t, = 8,8 mm;

ty = 14,4 mm ; ey = 179 mm;

|, =24391,16 cm* 1y, = 1365,24 cm*
W250x89 (2): A, = 11400 mm? ;o = 10,7 mm;

h, =194 mm ; dy, =260 mm;

., = 14193,49 cm* |y, = 4828,28 cm*
- Kiém tra ty s6 dd manh gi¢i han:
CTKT: KL/r < (KL/r)g, = 120
Taco: K=1,0; L=7000 mm; r=min(r,, y)

A, =2A,, +A, = 2.8580+11400 = 28560 mm?
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3.2. CAU KIEN CHIU NEN
3.2.10. Cac vi du (3/9)
=2l + 1, = 2 24391,16+ 4828,28 = 53610,5 cm* = 53610,5.104 mm*
1,=2[I, Asl( . Wl) 1+1,

=2[1365,24 + 8580.(26();r 8’8)2] +14193,49 = 47920,69cm”

=47920,69.10" mm* < I

= r=r, = sqrt(l,/A;) = sqrt(47920,69.10* /28560) = 129 mm
= KL/r = 1.7000/129 = 54,2 < 120 = Dat!

- Kiém tra ty s6 réng/day cla tirng phan tiét dién:

CTKT:

=0,56sqgrt(E/ F
2t qri(E/F,)

h <=149sqrt(E/F))

tw2 45




3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (4/9)

Taco: 0,56.sqrt(E/F,) = 0,56.sqrt(2.10° /345) = 13,4
bs /2t = 179/(2.14,4) = 6,21 < 13,4 = Dat!
1,49.sqrt(E/F,) = 1,49.sqrt(2.10° /345) = 35,8
h, It,, = 194/10,7 = 18,1 < 35,8 = Dat!

-Kiém tra strc khang nén cla cot:

. (I{'L)EF ( 1.7000 )3 345

¥ _
3,14.129/ 2.10°

= 0,515 < 2,25
E

mr
— Co0t ¢6 chiéu dai trung gian = SK nén tinh toan cua cot la:
P.=0,9. (0,66 F))A; = 0,9. (0,66°°"> 345). 28560 = 7158,5. 10°N
=7158,5 kN > P, = 7000 kN = Dat!

Vay cbt da cho du kha nang chiu Iwc!
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3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (5/9)

VD2: Cho thanh chiu nén c6 dang tiét dién nhw HV, biét; thanh thudc bo
phan chinh, dai L = 7 m; lién két mdt dau ngam mét dau khép. Thép ke
dung loai A709M cap 250, P, = 2000 kN. Yéu cau xac dinh kich thwéc
(tk) tiét dién?
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3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (6/9)
- GIS F,, =2/3F, = 2/3. 250 = 166,67 Mpa

- Theo diéu kién cwdng do va dd manh, ta co:

+P.=09.F, A >=P,=A_. =PJ0,9.F,) = 2000.10% /(0,9.166,67)
= 13333,3 mm?

+ KLIr <= (KL/r), = 120 = .y, = KL/120 = 0,7.7000/120 = 40,83 mm

- G/s ¢t ¢6 chiéu dai trung gian:

—F, = 0,66" F, = 1 = logy g5 (Fer /F,) = 0go 65 (166,6/250) = 0,976 <
2,25 = G/s dung. Ta co:

KL\*F, KL [F, 077000 | 250
nr) E T _|EA 3,14 0,976.2.10°2

- bé tiét kiém vl, ta chon cot cor, ~ r, ~ r = 56 mm. Tra bang, ta co:
48
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3.2. CAU KIEN CHIU NEN

3.2.10. Cac vi du (7/9)

b; =b =r, /0,24 = 56/0,24 = 233 mm;
h~D=r/0,43 =56/0,43 = 133 mm;
Chon b= 250 mm; D = 130 mm;

- Theo dk gi&i han ty s rong/day cda tirng phan tiét dién, ta cé:

b, /(2t;) <= 0,56.5qr(E/F,) = t >= b, /(2.0,56.sqrt(E/F,)) = ...= 8 mm;
Dit, <= 1,49.sqrt(E/F,) = t,>= b; /(1,49.sqrt(E/F,)) = ... = 3 mm;
Mat khac, chiéu day tb clia cac ban thép la:

t, >= A, /(D+2b) = ....= 21 mm:

Tho chon t; =25 mm; t, = 14 mm.
- Kiém tra lai td da chon theo dk cwdng do:
A, = 2.250.25 + 130.14 =14320 mm2> A__. = 13333,3 mm2 = Dat
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3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (8/9)

14.130° 250.253 130 + 2542 o
I = + 2. + zsn.zs.( ) = 78.10%mm
12 12 2

130.14° _ 25.250° _
I, = + 2. = 65.10°mm
¥ 12 12

= lpin = Iy = 65.10° mm?*

= r = sqrt(l,i/As) = ...= 67 mm >r;, = 40,8 mm = Dat!

2 i
1= (E) Fy _ (u,?.?uuu) 25u§ — 0,67 < 2,25
T E 3,14.67 210

=P, = 0,9.(F, A;) = 0,9. (0,66" F, A,) = ...= 2439,8.10% N = 2439,8 kN >
P, = 2000 kN = Dat!
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3.2. CAU KIEN CHIU NEN

3.2.10. Cic vi du (9/9)

Vay tiét dién thanh chiu nén can tim la:

. 250
25
130 ——-—14
25 [
250

180
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