Mivu TRONG TRUONG CAO PANG LY TU TRONG TP.HCM
KHOA CO KHI

Mén. CO KY THUAT
PHAN I11: SU’C BEN VAT LIEU

CHUONG 8: KEO - NEN DUNG TAM

TP.HCM, 05/2021 M6n hoc CO KY THUAT




8.1. KHAI NIEM VE KEO (NEN) DPUNG TAM

8.1.1. Dinh nghia:
et Ca
‘;—( Cad

M6t thanh chiu kéo (nén) dung tam khi trén mat cat ngang cla thanh
chi c6 mét thanh phan ndi luc 1a lwc doc ndam trén truc thanh.
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8.1. KHAI NIEM VE KEO (NEN) PUNG TAM

8.1.2. Biéu d6 lwc doc (biéu dé néi luc)

Biéu d6 lwc doc 1a do thi biéu dién su bién thién cla lyc doc tai moi
mat cat ngang doc theo thanh.
Qui udc dau:
+ Lwc doc duong khi thanh chiu kéo.
+ Lwc doc am khi thanh chiu nén.
Vi du: V& biéu d6 luc doc ctia thanh chiu kéo nén ding tdm nhu hinh
vé. Biét P,= 60kN, P,= 80kN, P,= 30kN.

A _Ei_ ..... L_ ...................... ....I?..l)_
B A
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8.1. KHAI NIEM VE KEO (NEN) PUNG TAM

8.1.2. Biéu d6 lwc doc (biéu dé néi luc)

Giai: P, _
Mo — A Py P ] P,
B D C A
NzAC= Pl - 60kN
Nfci--—-fz_- ___________________ Pl) - 60 %
&) & (kN)
N,.p= P, - P,= 60— 80 = -20kN g 20
|

N%i ..... P Pl Py

N,q= P, - P, + P, = 60 — 80 +30 = 10kN

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



8.1. KHAI NIEM VE KEO (NEN) PUNG TAM

8.1.2. Biéu d6 lwc doc (biéu dé néi luc)
Bai tap ap dung:

Bai tap 1: 5 5 b
~ WY AN A e ? . —— - -(i ————————————————————— éz— --------- —(L
Veé biéu do noi lwc cua thanh chiu B D c A
kéo nén dung tam nhu hinh vé. Biét 30
P,= 40kN, P,= 70kN, P;= 20kN. _ 10 %B
Giai: N & (kN)
NZAC= - Pl - - 40kN (E)
N,.p=-P;+P,=-40+ 70 = 30kN 40

N,pg= - P, + P, - P, =- 40 + 70 - 20 = 10kN
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8.1. KHAI NIEM VE KEO (NEN) PUNG TAM

8.1.2. Biéu d6 lwc doc (biéu dé néi luc)
Bai tap ap dung:

Bai tap 2: V& biéu d6 ndi lwc cdia thanh chiu kéo nén dung tdm nhu hinh vé.
Bi&t P,= 40kN, P,= 50kN.
Giai: N2

.
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8.1. KHAI NIEM VE KEO (NEN) PUNG TAM

8.1.2. Biéu d6 lwc doc (biéu dé néi luc)
Bai tap (Lam thém):
Bai tap 1 (chwong 8)
V& biéu d6 ndi lvc (Iwc doc) cho céc thanh chiu lwc sau. Biét:
a) P, = 20kN, P, =40kN, P, =20 kN, P, = 20 kN
b) P, = 60kN, P, =30 kN, P, =30 kN, P, = 30 kN
c) P, =30 kN, P, = 15 kN, P, = 30 kN, P, = 15 kN
d) P, = 30 kN, P, = 40 kN, P, = 20 kN
e) P, = 10 kN, P, = 30 kN, P, = 20 kN, P, = 10 kN
f) P, = 60 kN, P, = 90 kN, P, = 30 kN, P, = 60 kN
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8.1. KHAI NIEM VE KEO (NEN) DUNG TAM

Py
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8.2. NG SUAT - BIEN DANG

8.2.1. Ung suat:
Trong thanh chju kéo (nén) dung tam, tai mat cat ngang cla thanh chi
cé thanh phan ng suat phap.
Nz

oc=1x—— (N/m?
- ( )

N, : gia tri tuyét doi cta lwc doc tai méat cat tinh (rng suat (N)
F : dién tich mat cat ngang thanh (m?)

o lay dau (+) néu thanh chiu lwc kéo
o lay dau (=) néu thanh chiju lwc nén
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8.2. NG SUAT - BIEN DANG

8.2.2. Bién dang:

Perrd _ 5P

7\
S

Bién dang doc tuyét ddi cia thanh: Al =1, =1 (m)
Al

Bién dang doc ti doi ( twong doi): € = |
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8.2. UNG SUAT - BIEN DANG
8.2.3. Pinh luat Hooke vé kéo (nén):
Khi lwc tdc dung chua vuot qua mot gidi han nhat dinh thi bién
dang doc tuyét déi ty I1é thuén vdi luc tac dung.

NI
EF (m)

E: m6dun dan hdi cua vat liéu (N/m?2)

- Al cé dau (+) khi thanh chiu kéo (thanh bi gian)
- Al ¢6 dau (-) khi thanh chiu nén (thanh bj co)

Al =

[+
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8.2. NG SUAT - BIEN DANG
Vi du:
Thanh thép chiju lyc P, = 20KN, P, = 40KN, P = 10KN va cé mat cat ngang
khéng do6i F = 10cm?. Kich thudc doc cho trén hinh vé.
a. Vé biéu do ndi luc.
b. Tinh &ng suat trong tirng doan thanh
c. Tim bién dang doc tuyét déi ctia thanh? Cho E = 2.10'! N/m?
Giadi: a. Vé biéu dd ndi luc.
N .z =—P, =-20KN
N... =—P, +P, = 20KN

z

N,., =—P, +P, +P, =30KN

z
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8.2. NG SUAT - BIEN DANG

Giai:
b. Tinh rng suat trong tirng doan thanh _; _____ Pz Pz | Py
= - B N
O g = Nuwe __29_ 5 kniem? =—20.10° N/m? 1t ]| am 2m
F 10
30
Cpc = NIZ:BC = fg =2 KN/cm? =20.10° N/m’ P g 20
\\____, +\
(N2) i N
Scp =h=§:3 KN/cm?® =30.10° N/m? - )
10 L 20
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8.2. NG SUAT - BIEN DANG

c. Tim bién dang doc tuyét doi cta thanh? Cho E = 2.101 N/m?2

N_I -20.10°2
Al =4+ —2 = Al,. = -_-210"* m
A 210".10.10™
20.10%.1
Al.. = =10* m
°¢ 2.10"10.10*
3
Al = 30.10°1 ~15.10"* m

2.10*.10.10™"
Al =Al g +Alg +Al, =-2.10"+10"+1,5.10" =0,5.10™" m

Két ludn : Thanh bi dan 0,5.10 4 m o
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8.3. DPAC TRUNG CO HOC CUA VAT LIEU

8.3.1. Thi nghiém kéo (nén) vat liéu déo: Thép, dong, nhém . . .

8.3.1.1. Kéo vat liéu deo: - Giai doan ty 18 (giai doan dan hoi):
_ Py
) B Oy =
) S — F -
Pe C - Giai doan chdy déo: o, =—"
______________ Cf |:o
P11 Fiy I:)b

- Giai doan bén: o, = —
Gy , O4 Op la nhirng dai luvong dac

trwng cho tinh dan hoi, tinh déo va tinh

0 - bén clha vat liéu, 1a ba trong nhirng tinh
Biéudd kéo vt liéu déa

chat co hoc quan trong cta vat liéu.
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8.3. DPAC TRUNG CO HOC CUA VAT LIEU

8.3.1. Thi nghiém kéo (nén) vat liéu déo: Thép, dong, nhém . . .
8.3.1.1. Nén vat liéu déo:

)

Vat liéu déo khi chiu nén

F'.:h

Py cling c6 gidi han ty 1, gidi

Bidu dB nén vt li&u déo han chay nhung khdng co gioi
han bén vi cang nén mau th

cang dep.

~ ]
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8.3. DPAC TRUNG CO HOC CUA VAT LIEU

8.3.2. Thi nghiém kéo (nén) vat liéu don: Gang
P - Khéng co giai doan ty |é
- Khoéng cé giai doan chay deéo

- Chico gidi han bén 6,: 6}, ¢n )) Op kéo

Két luén:
- Vit liéu déo bi bién dang nhiéu mdi bi

hong con vt liéu don bién dang it dé hong.

_ || - Vadtliéu deo chju kéo va nén nhw nhau
Bicu do kéo —nén vat ligu don con vdt liéu don chiu nén tét ho'n chiu kéo
rdt nhiéu.
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8.4.TINH TOAN KEO (NEN) PUNG TAM

8.4.1. Ung suat cho phép va hé so an toan:
Pé ddm bdo cho cic chi tiét mdy hay cdng trinh lam viéc duoc an
toan, can phai han ché &*ng suat I&n nhat trong thanh khéng vuot qua
mot gidi han nao dé, gidi han nay dwoc goi la &ng suat cho phép

o= v/ )

G, g0ila rng sudt nguy hiém, tai gia tri nay vat liéu xem nhu bj pha huy.

n : Hé s& an toan (cho trong s6 tay k{ thuat vai két cau bang thép,
thwong chonn=1,4+1,6)
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8.4.TINH TOAN KEO (NEN) PUNG TAM

8.4.2. Diéu kién bén va ba bai toan co ban:
8.4.2.1. Diéu kién bén:
P& dam bao sy lam viéc an toan khi thanh chiu kéo (nén) dung tdm, &ng
suat trong thanh phai thoa man diéu kién bén.
N

o= <[]

o, . Ung sudt I&n nhat trén mat cat ngang clia thanh (N/m?)
N_: Gid tri tuyét doi cla lyc doc (N)

F : Dién tich mat cat ngang (m?2)
[] : Ung suat cho phép cta vat liéu (N/m?2)
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8.4.TINH TOAN KEO (NEN) PUNG TAM
8.4.2. Diéu kién bén va ba bai toan co ban:
8.4.2.2. Ba bai toan co’ ban:
- Kiém tra d6 bén (diéu kién cwd'ng do)

N

’ ’ AN ’ AN - Z
+ Tinh &ng suat I&n nhat: Omax = =

+So sanh: ¢, <[c] - Két luan: Thanh dam bao d6 bén

... > [c] > Két luan: Thanh khéng dam bao d6 bén
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8.4.TINH TOAN KEO (NEN) PUNG TAM
8.4.2. Diéu kién bén va ba bai toan co ban:

8.4.2.2. Ba bai toan co ban:

- Chon mat cat ngang (bai toan thiét ké)
N

o]
- Tinh tai trong cho phép:
N <F.|[o]

Zmax —

|:min 2

* Chii y:

Néu ngoai lwc chi c6 mét lwe thi chon ndi lwc bang vdi ngoai luc (N, = P)

GV: PHAN THI XUAN TRANG M6n hoc CO KY THUAT




8.4.TINH TOAN KEO (NEN) PUNG TAM

8.4.3. Bai toan ap dung:

Bai toan 1: kiém tra d6 bén clla mdt thanh gd c6 mat cat ngang hinh chi
nhat vdi kich thuwdc 10cm x 16cm, duc 16 nhw hinh v&. Lo tron cé duwdng kinh
d = 6¢cm, 106 chi* nhat cé kich thwdc 8cm x 4cm. Thanh chiu lwc nén P = 72KN,

(rng suat nén cho phép cla go 1a [, ] = 10 MN/m?

E
5
T,ﬂ

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



8.4.TINH TOAN KEO (NEN) PUNG TAM

8.4.3. Bai toan ap dung:

Giai:

Kiém tra d6 bén cua thanh tai mat cat co dién tich nhd nhat

F,,=(10.16) - (10. 8) =80 cm?=80.10"4 m?
P = 72KN = N , 72
‘ Tinh ing sudt:  Oume = 5o = 9.10° K%z
[5n] = 10 MN/m? So sanh: ., = 9. 103 kN/m2 < [o,]
=10. 10° kN/m?|" _, Thanh dam bao dd bén

Tom tat:
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8.4.TINH TOAN KEO (NEN) PUNG TAM

8.4.3. Bai toan ap dung:

Bai toan 2: Thanh thép chiu lwc P, = 20KN, P, = 60KN, P = 30KN va cé mat cat
ngang khéng dbéi dwdng kinh d = 4cm. Kich thwédc doc cho trén hinh vé.

a. Vé biéu dé ndi luc.

b. Tinh bién dang doc tuyét doi ciia thanh. Cho E = 2.101 N/m?2

c. Kiém tra do bén cta thanh. Biét: [6,]=[c,] = 120 MN/m?2

Gidi: a. Vé biéu d6 ndi luc.
N, =P, =—20KN
N,.. =—P, +P, = 40KN

z

z

N,., =—P,+P, +P, = 70KN

S xxx\mﬁm&
Cl

Fa

T
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8.4.TINH TOAN KEO (NEN) PUNG TAM

Giai:
b. E =2.10* N/mZ. 1 Pz Pa Pa
nd® w4’ , _;%E']_'_' R - S— .
F: 4 = 4 :47[ (Cm ) g - - —
e .
T 2000 (N2) . pry (<)
40.10°.1 o
Al = :1’59.10—4 m
¢ 210" 4n4n.
3
Algp = 79.10°.1 =2,785.10™* m

2.10" 4mdm. ™
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8.4.TINH TOAN KEO (NECDN) PUNG TAM

Al = Al + Al +Al, =-1,59.10* +159.10™ +2,875.10* = 2,875.10* m

Két ludn : Thanh bi dan 2,875.10 *m

c. [o]=[c,] =120 MN/m? = 120.10° kN/m?

Mat cat nguy hiém thudc doan CD

N.cp 70

G e =O0cp = = — =55704,23 KN/m?
F 4.7.10

G, .= 55704,23 kN/m2 <[o,] = 120.10% kN/m?

Két ludn: Thanh dam bao dd bén
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8.4.TINH TOAN KEO (NEN) PUNG TAM

Bai tap: (chwrong 8)

BT3: Thanh thép dai | = 4m, dwdng kinh d = 12mm. Can phai dat lwc P bang
bao nhiéu dé no6 dan ra 0,5 cm. Tinh &ng suat phét sinh khi tac dung lwc do? Biét
E =2.10° MN/m?Z.

BT4: Mét doan mau bang thép dai 100m, chiu lwc kéo 28KN thi bi dan dai
0,12m. X&c dinh dién tich mat cat va tri s6 (rng suat phap, biét E = 2.105 MN/m?2

Giai:
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8.4.TINH TOAN KEO (NEN) PUNG TAM

Bai tap: (chwrong 8)

BT8: Thanh thép chiu tac dung cac ngoai lwc P, = 30KN, P, = 20KN, P; = 40KN,

P, =60KN va P: = 30KN. Thanh c6 mat cat ngang tron dwdng kinh d = 20mm.
Kich thwdc doc cho trén hinh vé.

a. Vé biéu db noi luc

b.Tinh &ng suat trong tirng doan thanh. Kiém tra dd bén cua thanh. Biét (rng suat
cho phép [c,] =[c,] = 14kN/cm?

c. Tim bién dang doc tuyét doi ctiia thanh. Cho E = 2.108 kKN/m?2

P P, P. P, P,

l—— e — — i~ e = el = —lll = . — — — — e e

L 0,am | 1 _0,5m).  1m
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8.4.TINH TOAN KEO (NEN) PUNG TAM

Bai tap: (chwong 8)
BT11: Tai diém A cla mét gia d& gom hai thanh tron AB va AC chiu lwc
P =20 kKN nhw hinh v&. Biét cac thanh AB va AC lam bang thép c6 (ng
suat cho phép [c,] = 120MN/m2. Xac dinh dwéng kinh cta 2 thanh theo
diéu kién bén.

BT12: Thanh tron 1 lam bang thép c6 &ng suat cho phép [o,] =
12kN/cm2va thanh tron 2 lam bang dong c6 [o,] = 4kN/cm2 bat ban 1é vao
twdng thang dirng. Tai nut ban & A tac dung lwc P = 20KN, cac géc cho
trén hinh v&. Kiém tra dd bén cla 2 thanh. Biét dwdng kinh cta 2 thanh
lan lwot la d;= 20mm va d, = 15mm.

M6n hoc CO' KY THUAT



8.4.TINH TOAN KEO (NEN) PUNG TAM

Bai tap: (chwrong 8)

60"

A

E )
Hinh BT11 Hinh BT12
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