BAI TAP TU GIAI
Chuwong 1. Khai niém co ban

1.1 V& biéu dd luc doc cua thanh chiu luc nhu hinh 1.1.
1.2 V& biéu d6 moémen xodn cua thanh chiu lyc nhu hinh 1.2.

1.3 Vé biéu do luc cat va mémen udn cia dam chiu luc nhu hinh 1.3.
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Chuwong 2. Kéo-nén dung tam
2.1 V6i thanh chiu lyc doc truc nhu hinh 1.1, hiy v& biéu
dd tng suit ¢ va tinh chuyén vi tai A, biét E=10°kN/m’

2.2 Mot he khop gém 6 thanh cung vat li¢u, cung mat cat
ngang F lién két va chiu luc nhu hinh 2.2. Tinh noi luc
trong cac thanh.

2.3Cho mét hé treo lién két va chiu luc nhu hinh 2.3. Hiy

xéc dinh lyc cho phép [q] tac dung 1én hé theo hai diéu
kién sau:

1) biéu kién bén cua thanh 1 va 2 véi K
[6]= 16kN/cm’. o | F=lew’
2) Theo diéu kién cimg: chuyén vi E F=9¢m? .
thang dimg cua diém A: A, < 1,5 1, ’ 7
em. Biét céc thanh AB, DE 12 tuydt « o | &
d6i ctng, cho E = 2.10* kN/cm”. !

2.4 Mot h¢ thanh lién két va chju lyc nhu
hinh 2.3. Thanh AB la ctng tuyét doi,
cac thanh 1 va 2 bang thép. Hinh 2.3

1) Chon dién tich mit cit ngang thanh

1, khi khong c6 thanh 2. Ll oo 8
2) Xac dinh luc kéo trong céc thanh 1 va 2 khi @ Q
ching ¢6 d6 cung nhu nhau. q "
5
. X 2 % A
Biét: [6] = 16kN/cm™; a= 150 cm; q = 0,5 A z ‘<¥
kN/cm®; P = qa; M = gqa’; E = 2.10°kN/cm”. a/2 a 2 ’
2.5 Tinh tng suét trong cac thanh 1 va 2 xéy ra Hinh 2.4
trong qua trinh lap rap v6i Ay > 0 14 sai s6 clia
doan ché tao khong chinh xac (hinh 2.5) . Biét E =2.10’ N/cm , Fi=F,=F.
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2.6 Mot két cau gom thanh AB tuyét dbi cung (hinh 2.6), cac thanh (1) va (2) c6 cung
vat liéu, cung modun dan hoi E va cung dién tich F. Do ché tao khong chinh xac
thanh (2) ngin di mot doan 8. Hay xac dinh [8] sao cho céac thanh du bén.




Chuong 3. Trang thai ing suit

3.1 Cho mot phan td véi cac ung suit o, = —2OOMN/m Gy = —4OOMN/m S Txy =
400MN/m’. Xac dinh phuong chinh, ing suat chmh g suét tiép cuc dai, cuc tiéu
va cac mat chira cac tng suat ay

3.2 Xac dinh tng sut chinh, phuong chinh cta phén t ¢ cac ing suit o, = 400MPa;
oy = 0; Ty, = 200MPa (hinh 3.2).

3.3 Cho mot phan t6 & trang thai tng suit phang voi cac tng suét chinh o1, 6,. Xac dinh
g suét trén mit co phap tuyén xién goc véi phuong chinh thtr nhat o (hinh 3.3)
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3.4 Hai mat AC va BC di qua diém C (hinh 3.4) c6 trang thai ing suat phang. Hiy tinh
cac ung suat chinh va ing suat trén mat cat xién G, va bién dang ¢, theo phuong u,
fi=4 la vecto phap tuyén trén mit nghiéng AC. Biét E = 2.10* kN/em?, p = 0,25.
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3.5 Mot phan t6 & trang thai ing suat phang nhu hinh 3.5. Hay xac dinh phan t6 chinh
tuong Gmg. Tim phuong va tri sd clia cac tng sudt trén phan tb c6 Gmg suat tiép 16n
nhét, trang thai tng sudt nay 1a gi?

Chuong 5. Xoin thuin tiy thanh thing

5.1. Cho mdt truc chiu xoan nhu hinh
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truc z. Xac dinh gid tri cua M~ dé ‘A?"zd“—/' o ‘/—‘C —~d— '—» A= >
truc 1am viéc an toan vé bén va ctmg, A4 1~ j % )%
biét [t] = 10kN/cm?; [@] = 2% d = 6 a a a
cm; G = 8.10° kN/cm?; a = 50 cm. Hinh 5.1



5.2. Mot tryuc thép tron duong kinh d, ¢6 lién két va chiu lyc nhu hinh 5.2. Cho biét | =
500m;d=50m;M*=2kNm;G=
0,8.107 N/em® (dia tuyét ddi cimg co

=38 cm) Tinh Gng suét phép G cua o

thanh giang (2) va ng suit tlep Tmax ;
cua truc (1). Biét cac thanh giang co /F)
chiéu dai a = 2m, dién tich MCN
F=4cm’. Hai thanh giang clung vat
li¢u nhu truc thép c6 E = 2,5G.

5.3. Cho truc bac siéu tinh chiu xo04n nhu

hinh 5.3. Hiy v& cac biéu d6 M, va M;, = 14kNm

Tmax doC theo truc z. Cho biét G = 3 /] y

8.10° kN/cm?; d = 4 cm. / 7/ /D
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5.4. Cho mot truyc MCN tron duong kinh

d =10 cm c¢6 kich thudce, chiu luc nhu P Z

hinh 5.4 20cm 20cm 40cm

1) V& biéu d6 mémen xodn (M,)

2) Kiém tra d6 bén va do cung cua Hinh 5.3

truc. Biét [t] = 3 kN/cm?; [0] = 1.10

(rad/m); G = 8.10° kN/cm’. M=2kNy m=10kNm/m

3) Tinh géc xo04n tai mit cit B so voi 7 AV a aN.

okt N
5.5. bong co dién A truyén sang puli 1 DZED e

cua truc I mQt cong suat N; = 20 kW; 50cm 100cm

cac puli 2, 3, 4 nhan dugc cac cong .

sudt Ny = 15 kW, Ny = 2 kW, Ny =3 Hinh 5.4

kW, cac puli 5, 6, 7 cua truc II nhan duoc cac cong suat Ns =7 kW, Ng = 4 kW, N,
= 4 kW. X4c dinh duong kinh cua hai truc, biét [t] = 3000 N/cm?, [6] =0 25°/m D
=200 mm, D; = 400 mm, D, = 200 mm, D; = 600 mm, G = 8. 106 N/cm? (hinh 5.5).
Vian tdc goc caa truc dong co 1a n = 1000 vg/ph.
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Chuong 6. Uon phang

6.1 Mot dam c6 MCN chit T chiu luc can bang
nhu hinh 6.1. Biét a =200 cm
1) V& biéu db luc cit Q, va mémen ubén M.
2) Kiém tra bén cho dam, khi bé qua anh
hudng cua lyc cit.

Cho biét truc Cx 14 truc trung hoa:
[6]k = 30 MN/m?; [o], = 100 MN/m?

6.2 V& biéu dd lyc cit va méomen udn ddi véi
dam mat cat chit I 24 (W, = 289 cm’) chiu
luc nhu hinh 6.2. Hay xac dinh [q], biét [o]
=16 kN/cm?, a = 100 c¢m.

P=3,5kN q=0,06 kN/cm
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6.3 Mot dam chiu uén c6 MCN, lién két va chiu luc nhu hinh 6.1.

1) V& bicu do lyc cat Q,

va momen udn M,. M¥*=2qa’

2) Xac dinh kich thudc C

P=3qa
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MCN (duong kinh D va 4 =
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khan nhu hinh 6.3, cho
biét [c], q, |. B qua
anh hudng cua luc cit.

3) Xac dinh goc xoay
tai A va d0 vong tai C
ctia dam. A

Hinh 6.2
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6.4 Cho mot dam co lién két E
va chiu luc nhu hinh 27.
Thanh gdy khic CIK ! !

l
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tuyét doi cing. Cho biét
E,a, h, b, [o].

1. V& biéu d6 luc cit va
momen uon.
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2. Xac dinh tai trong cho phép [q], bo qua anh hudng cua luc cit.

3. Tinh do vong va gbc xoay tai C.
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6.5 Cho mot dadm c6 mat cat ngang, lién két va chiu luc nhu hinh 6.5.

a . a
407 40’
1. V& biéu do lyc cat Q, va moémen uoén M,.
2. Tinh gia tri tng sudt phap 16n nhat trong dam:
max | c, | (N/em?).
3. Tinh d0 vong tai C va tai D. Biét E.

/q P1=9qa M=2qa2

Biét a (cm); q (k—N); b=
m
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6.6 Cho mot dam c6 lién két va chiu luc nhu hinh 6.6.

1. V& bi€u d6 lyc cat Q, va momen uon M,.

2. Xéc dinh d, biét [, q va [c]. BO qua anh hudng cta luc cit.

3. Tinh d6 vong va goc xoay tai C do P gay ra, biét EJ, =const.
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6.7 Cho mot dam lién két va chiu luc nhu P,

M, = 2qa’.

hinh 6.7. Biét P, = 5qa; M, = 5qa’; <y‘
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2. Tinh gia tri tng suit phap 16n nhat a
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1. V& bi€u d6 luc cit Q, va momen A;j
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trong dam: max|csZ , bist W, =
8a’.10™ .
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3. Tinh d6 vong tai C va géc xoay tai D. Cho biét EJ..

Chwong 7. Thanh chiju luc phirc tap

7.1 Xac dinh tai trong cho phép [q] tdc dung
1én thanh chiju lyc nhu hinh 7.1. S6 liéu
tinh toan cho nhu sau: P, =20qa; P, =
3,7qa; M = 25qa’.
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7.2 Cho mot thanh gay khiic ABCD chiu luc nhu hinh 7.2. Mit cit ngang cua thanh 12
hinh tron dac duong kinh d.
1. V& biéu d6 momen udn va xoan.

2. Xac dinh tai trong cho phép [P] dé thanh thoa diéu kién bén theo thuyét bén ting
suat tiép 16n nhat, biét [c]= 16kN/cm?; d = 8cm. B6 qua anh hudng cua luc cit va
luc doc.
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7.3 Cho mot cot chiu luc nhu hinh 7.3. H e 1
1. V& céc biéu do noi luc, kiém tra bén cho cot, biét =
[c] = 16 kN/cm”. A
2. Tinh cdc ung suat phdp cuc dai, cuc ti€u va vi tri
duodng trung hoa & mit cat nguy hiém. ] =
7.4 V& biéu d6 noi luc cua thanh gdy khuc trong khong 4, ga*
gian. Xac dinh mat cat nguy hiém, tinh gia tri tai trong
cho phép. Biét a = 1m, mat cat hinh vuong 6 x 6 cm,
[6] = 16 kN/cm®. Khi tinh bo qua tac dung cia luc cat D
va dung thuyét bén Gmg suat tiép 16n nhat.
7.8 Truc c6 hai banh rang, ban kinh r;=6 cm; r,=12 cm. Pzga
Luc theo phuong ti€p tuyén cta chiing tuong tng la P,, .
P,. Géc giita céc luc nay véi phuong thing ding y 1a a,=45°, o, NN 74 1 dai cla
doan truc a=10cm; b=15cm; 1=25 cm. Truc c¢6 s6 vong quay n=1000 vg/ph; cong
sudt truyén tai ctua truc N=600 kW. Xdc dinh duong kinh truc theo thuyét bén
USTLN. Biét [c]=12 kN/cm®.




