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Chuong 2. KEO (NEN) PUNG TAM (tt)




2.2. UNG SUAT - BIEN DANG

2.2.1. UNG SUAT
Coi bién dang trong thanh tai moi vi1 tri la nhu nhau.
Ung suat tai moi vj tri trong thanh dugc xac dinh:
Nz

Tong quat : c=+ - (N/m?)

N; : gia tr1 tuyét déi cua Iwe doc tai mat cit tinh ng suat (N)
F : dién tich mat cit ngang thanh (m?)
G lﬁ}f dau (+) néu néi luc la luc kéo

o lay dau (—) néu nd1 hrc 1a lwc nén
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2.2. UNG SUAT - BIEN DANG

(hw sb)

2.2.2. BIEN DANG
Goi | 1a chiéu dai ban dau cta thanh, khi chiu e e
kéo thanh dai ra mot doan Al. Ngugclaikhi | | 1|
chiu nén thanh co lai. Ta c¢6 Al 1a bién dang | |
doc tuyét d6i. Ky hiéu Al I R ]
*Bién dang doc tuyét doi cia thanh Al = |, | =< l -
1

m) | | - .
*Bién dang doc ti do1 (twong doi):

. Al

GV: Dwong Thi Hong Mon hoc SU'C BEN VAT LIEU



2.2. UNG SUAT - BIEN DANG
2.2.3. PINH LUAT HOOKE VE KEO (NEN)

N,: Tri s6 cua lwe doc (N)
| : Chiéu dai thanh (m)
E: modun dan héi cia vat liu (N/m?) - dic tring cho kha nang chﬁng lai bién
dang kéo (nén) cua vat liéu.
F : dién tich mdt cit ngang (m?)
Dau cia Al: — Al c6 dau (+) khi thanh chiu kéo (thanh bi gian)
— Al ¢6 dau (-) khi thanh chiu nén (thanh bi co)
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2.2. UNG SUAT - BIEN DANG

o Vidu: Thanh thép chiu Iuc P; = 20KN, P, = 40KN, P = 10KN va c6 mat cit ngang
khong doi F = 10cm?. Kich thuée doc cho trén hinh vé.

a. V& biéu d6 ndi e,

b. Tinh tmg suat trong timg doan thanh

c. Tim bién dang doc tuyét doi ctia thanh? Cho E = 2.10" N/m?

y
P; Py P;
D |[C B A
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3. Thanh thép dai | = 4m, dwong kinh d = 12mm. Can phai dt luc P béng bao nhiéu dé no
danra 0,5 cm. Tinh tmg suat phét sinh khi tic dung lwc do? Biét E = 2.10° MN/m?.

4. Mot doan mau Jﬁﬂg thép dai 100m, chiu lwc kéo 28KN thi by dan dai1 0,12m. Xac dinh
dién tich mat ct va tri s0 trmg suat phap, biét E =2.10° MN/m?

3. Do gidn dai tuyét d61 ctia thanh thép dwong kinh 4 cm; dar 1,2m [a 1,2mm. Xac dinh try
s6 cia e gy nén bien dang do? Biét E = 2.105 MN/m2.

6. Néu kéo mot thanh thép tron co chiéu dai 3 m, dwong kinh 1,6mm bot mot lre P thi nd
gidn ra 1,3mm; nhwng néu kéo mot thanh dong co chieu dai 1,8m; dwong kinh 3,2mm
ciing boi lwc P d6 thi thanh dan ra 0,39mm. Tinh modun dan hoi ciia thanh dong biét
modun dan hoi cia thép 12 2.107 N/em?.
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BAI TAP AP DUNG

8. Thanh thép chiu tac dung cua cac ngoai lwc P1 = 30KN, P; = 20KN, P; = 40KN,
P, =60KN va Ps = 30KN. Thanh c6 mit cit ngang tron dwong kinh d = 20mm. Kich
thude doc cho trén hinh vé.

a. V& biéu do nt’f":i luc £_ ..... _%_*P_j_.P_;, _________ _P.L
b. Tinh rng suat trong tirng doan thanh.

c. Tim bién dang doc tuyét doi cia tirng

doan thanh va cta toan thanh. 0,5m Im [05m| Im
Cho E=2.10% kN/m? -
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2.3. TINH TOAN VE KEO (NEN) PUNG TAM

2.3.1. UNG SUAT CHO PHEP VA HE SO AN TOAN

Pé dam bao cho cac chi tiét may hay cong trinh 1am viéc duoc an toan, can
phai han ch¢ Ung suat 16n nhat trong thanh khong vuot qua mdt gidi han nao
d6, gidi han ndy dugc goi la ung suat cho phép, ky hiéu o]

o)== (V)

n : Hé s6 an toan (cho trong so6 tay k¥ thuat véi két cau bang thép, n = 1,4 + 1,6)
Viéc lua chon hé so an toan c0 y nghia 16n vé mat k¥ thuat va kinh te.
+ Neéu n qua 16n, [ |nho: gay lang phi vét liéu.

+ Néu n qua nho thi Gng suat 16n: gy mat an toan.
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2.3. TINH TOAN VE KEO (NEN) PUNG TAM
2.3.2. PIEU KIEN BEN VA BA DANG TOAN CO BAN
a. Diéu kién bén
Pé dam béo s lam viéc an toan khi thanh chiu kéo (nén) dving tim, tng suat trong

thanh phai thoa méan diéu kién bén.

N
Gma}: - F S [Gl

Gumax: Ung sudt phap 16n nhat trén mat cét ngang ciia thanh (N/m?)

N : G1d tr tuyét d6i cia luc doc (N)

F : Dién tich mit cit ngang (m)

6] : Ung sut cho phép ctia vat liéu (N/m?), phu thude vao moi loai vat liéu.
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2.3. TINH TOAN VE KEO (NEN) PUNG TAM

2.3.2. PIEU KIEN BEN VA BA DANG TOAN CO BAN
b. Cac bai todan co bdn
 Badi todn kiém tra dé bén
Khi biét tai trong, kich thiréc mét cit va tng suat cho phép cua vat liéu, xét diéu kién
bén ciia thanh c6 duoc thoa man hay khong. Muon the:
bun = <[]
F
Thong thwong néu cpe: chua vuot qua [o] chimg 5% van c6 thé xem nhu chi tiét may
hay két cau dat dieu kién an toan (vi [6] < G, ). NéU Gz 0h0 hon [6] qua 5% thi co thé
xem nht qua an toan, tham chi lang phi vat liéu.
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2.3 TINH TOAN VE KEO (NEN) PUNG TAM
2.3.2. PIEU KIEN BEN VA BA DANG TOAN CO BAN

b. Cac bai toan co ban
< Bai todn thiét ké

Khi biét tai trong va tng suﬁt cho phép, can xac dinh kich thwdc cia mét cit ngang

“””_lﬂl

Dé dam bao an toan va tiét kiém, chi nén chon F xap xi i 50

Muon the phai co:

chlrng 5% la du.

[o]
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2.3 TINH TOAN VE KEO (NEN) PUNG TAM
2.3.2. PIEU KIEN BEN VA BA DANG TOAN CO BAN

b. Cac bai toan co ban

¢ Bai toan tinh tdi trong cho phép

Khi biét kich thwdc mt cit va tng suat cho phép, can xac dinh tai trong 16n nhat

cho phép doi véi chi tiét may hay ket cau. Muon thé phai co:
Nomax < F [G]



2.3. TINH TOAN VE KEO (NEN) PUNG TAM

VI DU: Thanh thép chiu luc P, = 60KN, P, = 20KN, P,= 80KN va c dudng
kinh khong doi d = 6¢m.
a. Kiém tra dd bén cua thanh. Biét [6] = 100 MN/m?

Ps P P
— i — — —— e — — - — - — {—
C B A

AN OO

=
=
v

- Im N 2m N
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BAI TAP AP DUNG

VI DU 6: Thanh thép chiu lyc P, =800 N, P, = 500 N, P,= 1000 N, P,= 400
N va c6 dudng kinh khong doi d. Xac dinh duong kinh d dé thanh thda diéu
kién bén. Biét [c] = 120 MN/m?

s
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BAI TAP AP DUNG

Giai: N7ZAB = P1 = 800N

NzBC = P1 - P2 =300N

NzCD =P1-P2-P3=-7/00N
NzED =P1 -P2-P3 + P4 =-300N

=> Nzmax = [NzAB| P, =800 N, P, = 500 N, P,= 1000 N, P,= 400 N
Tinh d: N
Theo diéu kién bén: 0 = —£< [ﬁ]
& 27 < 120.108
,,_
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BAI TAP AP DUNG

9. Thanh bang thép gom hai doan AB, BC c6 kich thwéc mat cit ngang lan luot 1a:
F1 =100cm?F; = 200cm?. Thanh chiu tac dung cac Iirc P; = 30KN, P; = 110KN,
P; = 80KN. Kich thwdc doc cho trén hinh vé.
2. V& biéu d6 néi huc.
b. Th31 bién dang doc tuyét d6i cua thanh. P |
Biét E=2.1011 N/m?, —- -—- : -
c. Kiém tra d9 bén cta thanh. [oy] =[oa] = 12kN/cm?

04m (0.2n 0,6 m
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BAI TAP AP DUNG

11. Tai diém A cua mot gia do géln hai thanh tron AB va AC chiu lvc P =20 kN nhw hinh
v&. Biét cac thanh AB va AC lam bang thép coé trng suat cho phép [on] = 120MN/m?2.
Xac dinh dueong kinh cua 2 thanh theo diéu kién bén.

12. Thanh tron 1 lam bang thép cé wng suat cho phép [ox] = 12kN/cm? va thanh tron 2 lam
bang déng co [oa] = 4kN/cm? bat ban 1é vao twong thing dirng. Tai nit ban 1é A tac
dung Iirc P = 20KN, cac goc cho trén hinh vé. Kiém tra d6é bén cua 2 thanh. Biét dwrong
kinh cta 2 thanh lan lwot 1a dj= 20mm va d> = 15mm.

KRR RN

Hinh cau 11 Hinh cau 12
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-~
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Biét: a) P1 = 20kN. P> =40 kN, P; =20 kN, Py =20 kN
b) P1 = 60kN, P> = 30 kN, P; =30 kN, P4 =30 kN
c)P1=30LkN,P>=15kN.P3=30KkN, Ps=15 kN

d) P1 =30 kN, P> =40 kN, P; =20 kN

e) P1 = 10 kN, P> = 30 kN, P5 = 20 kN, P4 — 10 kN
f) P; = 60 kN, P> = 90 kN, P3s = 30 kN, P4 = 60 kN



