Hoc phan IT : CO HQC VAT RAN BIEN DANG

Trén co so 1y thuyét da trinh bay trong bd gido trinh co hoc tmg dung
da dugc bo GD&DT duyé¢t dung dé giang day cho hé¢ dai hoc k¥ thuat
khoa co khi. Trong phan nay tac gia néu ra mot s6 bai tap (c6 dap sd)
theo trinh tu cac chuong.

Chuong 6
BIEU PO NQI LUC - PAC TRUNG HINH HQC

Trong cac dam chiu udn phang sau day dam nao chiu uon thuan tuy
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£ sfa + < l— 2a -2~
Hinh 6.0
Trd 18i: a) Doan ABC c) Boan BC
b) Boan BC d) boan DE
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6.1. V& biéu d6 Q va M cho cac dam trén hinh 6.1 bang phuong phap
chinh quy. Biét :

P, =3kN;P, =6kN;q = 3£N—;a =2m;b=1m.
m
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Hinh bai 6.1
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Hinh bai 6.2.
6.2. V& biéu d6 noi luc cla cac hinh bai 6.2. Biét:
q, = 2——kE-;Pl =5kN;a =3m.
m

kN
q, =4Tn—;P2 =8kN;b =2m.

m, = 6kNm;P; =12kN;c = Im.
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6.3. V& biéu d6 noi lyc cho cac dam chiu lyc nhu hinh bai 6.3 bang
phuong phap vé& nhanh.Biét :

q, =1g;Pl =4kN;m, =2kNm;a = 3m.
m

q, =2—1§§;P2 =6kN;m, = 6kNm;b =1,5m.
m
q; =2%;P3 =6kN;m,; = 6kNm;c =1m.
P (. 2
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6.4. Trén hinh bai 6.4 véi tri sO nao cua luc P thi momen uodn tai
ngam s¢€ bi triét ti€u.

Thay tri s6 cta lyc P vao roi vé bicu do Q va M.

7= 104
o ’
Pl ym om F

)7"’04’%/

i 7,
b SN 1] ;
2m P-/m d

, 1 .

4 9=10*%%,
4. . r
¢)
2m Zm
e
q: '0*”/”7
] @:men
9 4 i «
% 277 27
=
Hinh bai 6.4

Traloi:  a) P=6,7kN; b) P =20kN
c) = 8,5kN; b) P =31kN
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6.5. V& biéu d6 Q va M cuia cac dam tinh dinh nhiéu nhip nhu hinh
bai 6.5.

/3:5&/0
fp=3k  pnskNgs
@t
/7 ’%’7 {5mLL L5m | 3/71' : }
)}:,mv 9= 25, '2 ErN P=3Kn

Hinh bai 6.5
6.6. V& biéu d6 Q va M ciia cac dam chiu tuc phan bb khong déu trén
hinh bai 6.6. Biét :
kN

q=q,=1—:q, =3—kﬂ;a =3m;b=2m;c =1m;
m m
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77

Hinh bai 6.5
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6.7. Xét cac dam c6 cung dién tich mit cat ngang, nhung hinh dang
mat cat khac nhau, dam nao chiu udn phang tot hon. Vi sao?
a) Mit cit ngang hinh vudng va mat cat ngang hinh chir nhat (hinh bai
6.7a).

b) Mt cit chir I cung s6 hiéu dat dimg va dat nam (hinh bai 6.7b)

¢) Mit cat hinh vudng va hinh vuéng rdng (hinh bai 6.7¢)

V4 T/ 77
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b —t
Hinh bai 6.7 aloz7 y
6.8. Hinh phing BCDGH ¢6 khoét mot 15 ] // . [
hinh tron tam O, duong kinh d=10 dm (hinh bai L b @
6.8). Kich thudc cta hinh ching c6 don vi 1a dm. J
Xac dinh vi tri tAm Tra 16i: Chon hé truc ban dau / // it N
trung v&i cac canh BA va BC thi: - 20 ___/j N

Xe = 8,35(dm) ; y, = 8,7(dm)
Hinh bai 6.8
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6.9. Hinh phang hinh chit T c6 kich
thudce nhu hinh bai 6.9, don vi kich thude 1a
dm

a) Xac dinh hé truc chinh trung tam.
b) tinh Jmax, Jmin
Traloi: a)yc=318 dm
b) Jmax = 52,9 dm*
Jmin = 38,7 dm*

z

6.10. Hinh phang hinh chir [ c¢6 kich
thudce nhu hinh bai 6.10 Pon vi kich thudc 1a
cm.

a) Xac dinh hé truc chinh trung tam bi

N <

Hinh bai 6.9

i

]
©
tinh Jmax’ Jmln
Traloi: a)xc=3,7cm ]l
b) Jmax= 1332 cm” e
_ 4
Jmin =704 cm Hinh bai 6.10
v Y
6.11. Hinh phang duoc tao bdi hinh A /]
chit nhat ABCD. Trén hai canh ngén c6 hai \TE \F
tam giac ABE va CDF (xem hinh 6.11). 9
Kich thude C6 don vi mét. xic dinh 4 7 , ¢
momen quén tinh chinh trung tAm Jne va ==t 7 b ¢ 4
Jmin
Hinh bai 6.11

Tra 16i:  Jpax= 122,9 m*

Jmin =5,7 m*
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Chuong 7

KEO NEN PUNG TAM
7.1. Thanh thép bang chit I duogc gitr c
boi day thép tron CB (hinh bai 7.1) co J_ 5
duong kinh d= 40 mm, [c]= 160MN/m’>. Q 3
Tai B chiu tai trong b?mg P= 50kN. L g
- Kiém tra d6 day CB Chon s hiéu o
thép chit I cho thanh AB ( chua xét 6n 7

dinh) Tra 16i: 1) o = 116,3MN/m*

2)s6 10

7.2. May ¢ép dung vit c6 tuc ép P=

250kN. Hai tru 1 va 2 bang thép tron ¢6 [__—= ]
[6]= 160M N /m? o 1
- Tinh duong kinh cua tru thép. 4 P 142

- Kiém tra cuong do vit néu vit co '
duong kinh d= 60mmgva‘1 .[0] = 90MN/m’ LZ/Z?Z)J .
Traloi: 1)d=3,12cm 7 7///////////;’////////////;-;
2) 6 = 88MN/m’ < [o]

Hinh bai 7.2

7.3. Mot két cau gdm cac thanh
chiu luc nhu hinh v€ (Hinh bai
Kiém tra cuong do cia hai thanh
AD va AE. Biét dién tich mat cét
ngang cia hai thanh bang nhau va
bang 4 cm’, [o] = 120MN/m’ ]
chon s6 hiéu thép cho thanh BC.
Biét thanh 1am bang thép .

Hinh bai 7.3
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Tra 16i 6ap = 7SMN/m’
oag = -100MN/m’
s6 hiéu thép : 14
7.4 Thanh AB coi nhu tuyét dbi

cing duogc giltr boi hai soi diy AD % ID
va BC. %
Day AD bﬁr}g t%lép tron %0 7 ; g
d=20mm. Day BC bang dongco d= ~ - p AN
25 mm, I A I P
Thanh AB chiu tai trong P = T ‘ 7
30kN (Hinh bai 7.4). Cles
Hoi P dit cach A bao nhiéu dé
thanh Ab van nam ngang. Hinh bai 7.4

Traloi:x=1,08 m.
7.5. Mot tai trong P dugc di chuyén trén thanh cing AB. Thanh AB
gbi trén 2 try bé tong c6 tiét dién vudng 108 x 108 cm (Hinh bai 7.5).

Trong lugng riéng cua try la 25 kN/m’; [6]= SMN/m’ Tinh tai trong P tbi
'\\h

da:
A b
o
S
IS YL E

7.

Hinh bai 7.5
Tra 101: Ppax = 5,81 MN
7.6. Tru cao 8m c6 dién tich vudéng 79x79 cm” khong dbi trén subt
chiéu dai. Trong luong riéng 1a 20 kN/m’; [c]= 1 MN/m’
Xéc dinh lyc nén ding tdm P tdi da.
Tra 161 :Ppax = 724kN
7.7. Cot cao 30m c6 3 phan bang nhau, tiét dién ngang hinh vuong

(Hinh bai 7.7). Ung suit cho phép [o]= IMN/m’. Trong lugng riéng bang

149



20 kN/m”.

Xac dinh kich thudc tiét dién ngang timg phan I P
khi P =300 KN 1
Traloi: 87x87 cm’ |
97x97 cm®

108x 108 cm’

/07

07 ]

70/7/

|
/7///1//////
Hinh bai 7.7

7.8. Thanh cing AB dugc treo bdi 3 dy bang thép co dién tich mat
cit nhu nhau va = 4 cm”. DAy giira bi ngin mét doan A = 0,5 mm (hinh
bai 7.8). Tai giira thanh AB chiu tai trong P = 60kN. kiém tra cudng do
trong cac day biét [c] = 120MN/m’

Tra 1oi : o = 50MN/m’ < [o]

UL L Lt
| { /:2 /3
Yfe fa
—4
"
A )
F
Hinh bai 7.8
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Chuong 8
CAT VA DAP

8.1. Chot c6 duong kinh d = 22mm dung dé giit tim thép ¢ tiét dién
F=100x8 mm? nhu hinh v& (Hinh bai 8.1) ( cac kich thudc tinh bang
mm). Tam thép chiu tai trong P = 40 KN

Kiém tra cuong dg cia chot theo cat va dap.

Biét [0, ]=140MN /m%ie, |=11,2MN /m?

Tra lai:
7, =10,SMN /m* <[]
o, =22, 7MN/m* <[o,]

22

\
\\\\ AN \\\\\\y

e
Hinh bai 8.1
8.2. Kiém tra cuong do cua then tron c6 duong kinh d = 12 mm dung
dé ghép truc co duong kinh D = 40 mm véi tay quay c6 kich thudc nhu
hinh bai 8.2. (tinh bang mm) tai dau tay quay chiu luc tac dung P = 2,8
KN. Ung suét cho phép cua then bang 62 MN/m”. Ung suét dap cho phép
ctia then bang 90 MN/m”.
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Hinh bai 8.2
T, =82MN/m* <[r,]

T 1o, Oa = 84MN I m’® <le,]

8.3. Méi ghép bang dinh tan, than dinh c6 dudng kinh d = 23 mm,
chiu luc P = 280 KN. Cac kich thuéc nhu hinh bai 8.3. (tinh béng
mm).T4m thép coi nhu dam béao an toan. Biét dinh co:

[ od]= 320MN/m’
[t ]=140MN/m’

Kiém tra cuong do cua dinh.

—_n

p ]
|~

Hinh bai 8.3
1, =135MN/m? <[t ]

Tra loi: ¢ = 203MN/m? <[o]

152



8.4. Thanh thép chiu cit. Biét G =
8.10°'MN/m>.1' = 0,00125 radian. Tim tng

sudt phat sinh trong thanh thép do.
Tra 16i : T = 100MN/m’

~
e o A
D

?_.
3 l‘ -

Hinh bai 8.4

8.5. Bulong c6 dudng kinh Hinh bai 8.4 d = 32 mm, chiu luc kéo P.

Buldng c6 (mg suit cho phép

[0k] = 140MN/m’;[t.] = 100 MN/m’,

[6a]= 250MN/m”

Xac dinh duong kinh D va chiéu cao

can thiét H cua mii pittong.
Traloi: D=42mm, H=11 mm

8.6. Dung then bang dé ghép banh
rang voi truc truyén c6 dudng kinh D =
80 mm ( Hinh bai 8.6). Néu dung then c6
chiéu dai 20 mm thi kich thuéc tiét dién
ngang cta then 1a bao nhiéu? Biét then

[od]=24oﬂj-;[rc]:80@j—
cO [ m m
truyén momen quay Mz = 240
kNm.

Traloi: b=25mm

h =20 mm
8.7. Tinh duong kinh d cua
thuong dung dé ghép cac tam ghép
c6 kich thudc nhu hinh bai 8.7 (tinh

Hinh bai 8.7

bang mm). Mdi ghép chiju tai trong P = 200 kN tmg sudt cho phép cua
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buldng la:
[64]= 200MN/m’
[t. ] = 80MN /m’
Tra 101 : d =50 mm
8.8. Mdi ghép bang dinh tan
c6 kich thudc nhu hinh bai 8.8
(tinh bang mm). Buong kinh dinh
d =20 mm.
Tinh sb dinh can thiét, néu
ung suat cho phép cua dinh 1a :
[04] = 320MN/m’ ;
[tc] =140MN/m’.

Traloi: a)n=35
b)yn=4
c)n=3

°)

¢
.ﬁ..;:—sé—::—ﬁ-ﬁ‘:k i A.200XN
[
{ o i
5 Pargok
KB s | i ey Ml
prmpums s B \ 977
o, L’” P soamnn s . i R N e
B B R e s > e R b
R AT 1) (
H ‘.J mn i
Hinh bai 8.8

8.9. Xac dinh chiéu dai méi han dung cho mdi ghép c6 kich thude
nhu hinh bai 8.9 ( tinh bing mm). M&i han ¢6 [h]= 11 MN/m?

L2 ASOK

Hinieeei

ly

FP=290AN

Hinh bai 8.9
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Traloi: a)l/=97 cm
b)/;=13 cm
¢)l,=26,8 cm
8.10. Dé nbi hai truc truyén v6i nhau, ngudi ta ding dng ndi co chdt
an toan. Chot nhu hinh tru c6 duong kinh d = 10 mm. Ong ndi c6 thanh
day 15 mm. Ung suat cho phép cua chdt 1a:
[t.]= 80MN/m?; [8d] = 200MN/m>.

Hinh bai 8.10

Truc truyén c6 duong kinh d = 60 mm.

Xac dinh trj s6 momen ma chét co thé truyén duoc (hinh bai 8.10)
Traloi: M =0,37 kN.m

8.11. Congxon lam bang thép goc
150x150x12 duogc ghép voi thanh thép [sd 24a].
Bang 5 dinh tan c6 duong kinh d = 20 mm. Biét
dinh c6 :

[t]= 76,3MN/m?;[34] = 150MN/m” x4c dinh
tai trong P ( bo qua hién twong udn) (hinh bai
8.11)

Traloi: P=120 kN

"

i —;g

cn -

,
e -—I'—'Llr
P

i BN
4

Hinh bai 8.11
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8.12. M6i ghép dinh tan nhu hinh bai 8.12 (cac kich thudc tinh bang

mm). Biét
[t] = 140MN /m*;

[64] = 280MN/m*

a) |
o Py £ } Y4
R
e s e o M
P~ A

Hinh bai 8.12

Tinh luc P dé mdi ghép an toan cho hai truong hop:
a) S6 dinh mdi bén la: 4.

b) S6 dinh: 6.
P <175,8 kN

Tra 101 :
P <263,7kN
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Chuong 9
XOAN THUAN TUY

9.1. Tryc truyén cé kich thudc nhu hinh bai 9.1, truyén cac momen
xodn M; = 13 kNm; M, = 30 kNm.

-Xac dinh Gng suat 16n nhét tai cac mit cit 1 va 2.

- V& bicu do tng suat.

e Mo Mi/i M,

— = i — e e Jm o
/d1=§5 mm  /d1=50 mm
Hinh bai 9.1
Tra loi: 1, =520M12\l;r2 =210—1\/I—Izi
m m

9.2. V& biéu do0 momen xoan néu truc co :

[t ]=35MN/m?;[0]= 0,5 do/m; G = 8x 10°

7 -

#1, y M ) s
. :;7/1 }/L%/l y/’i £

A ,MJ = /V4 rAr, =A7

V

Btd o 3
4/ ——:u[; , __“ﬁ_j/i ——/—j-—‘—“%‘__

/ / - et
ﬁ”ﬁ To8om

My =2 M,

Hinh bai 9.2

Tra 101 : a) M = 0,224 kNm; M= 0,896 kNm
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b) M; = 0,672 kNm; M, = 01224 kNm; M; = 0,448 kNm
9.3. Truc dong co c6 dudng kinh d = 40 mm. Truyén cong suit 7 kW
quay voi toc do n = 955 vg/ph.
Kiém tra cudng do va do cung cua truc. Biét

MN

2
m

_1=54MN/m’ <[t]

[t |=35MN/m?;[6]=0.2 go/m; G = 8 x 10*

Tra Igi :
6 =0,18dé/m < [6]
9.4. Thanh c6 mit cit tron 247
thay doi nhu hinh bai 9.4 chiu = 7™ g
momen M; = 800 Nm; M, = 380 7
Kiém tra cudng do va vé bidu i : yd .
X A -4 _ 2, “
do ung suat. Bict [t]= 120MN/m; 7 o / pra

Tra 101 : Poan AB:

T =92,2MN/m” < [1]

Poan BC: t= 121,6MN/m2 >
[t]: 1,3% < 5%

9.5. Xac dinh duong kinh tryc dong co truyén cong sudt N = 7 kW

R

Hinh 9.4

quay véi toc dd n =120 vg/ph. Géc xodn cho phép 1a 1 d6 trén chiéu dai
bang 30 1an duong kinh.

g . 1

Tinh Ung suat tiép lon nhat phat sinh s
trong tryc: \ X

Traloi:d=5cm e I

T =223 S
max — “40 T 5 R
"o , 2| LR

9.6. Cot tin hi¢u bang thép tiet dién hinh & W
vanh khin. Ap lyc gi6 trén bang tin hiéu la ]
2.10° N/m’. Géc xoan cho phép & chan cotla  _L 11
6. Ung suat tiép cho phép [1] = 4,3MN/m”. Hinh bai 9.6
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Xac dinh duong kinh cta cot biét % =0,6.

Traloi: D=180 mm ; d =108 mm
9.7. Truc toi bang thép tron co
g suit cho phép [t] = 6MN/m’.

[ -

La2580mm
R

Dé giir vat nang ngudi ta tac dung

vao tay quay mot luc P = 0,25 kN

nam vudng géc v4i mit phing tay [P
quay (Hinh bai 9.7). Xac dinh a
duong kinh truc toi theo diéu kién

cuong do (khong ké hién tuong Hinh bai 9.7
uon).

Néu duong kinh tang D = 250 mm thi vét ning Q 1a bao nhiéu dé toi
can bang ?

Traloi: d=48 mm

Q=0,8kN

9.8. Truc dong co truyén cong suat N = 14 kw quay véi toc do n =
1450 vg/ph. Tryc lam bang thép cé: [t] =4MN /m * ; [0] = 0,5 do/m; G
= 8,104 Mn/m’

Xéac dinh duong kinh cua tryc.

Tra 101 : d =49 mm

9.9. Truc truyén c6 dudng kinh d = 90 mm truyén coéng suat N = 20
kW, tng suat cho phép cua truc [r] = 6MN/m*

Xéc dinh sé vong quay cho phép.

Tra 161 : n =216 vg/ph.

9.10. Truc truyén c6 dudng kinh d = 100 mm, truyén cong suit N =
24 kW, goc xodn yéu cau khong qua 1° trén chiéu dai 3m.

Xac dinh s6 vong quay cho phép.

Tra 161. n =191 vg/ph.

9.11 Truc truyén c6 mat cat tron thay d6i d; = 80 mm, d, = 60 mm,
truyén cong suat N; = 40kw, N, = 30 kw, nhu hinh bai 9.11
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Xac dinh sé vong quay cho phép cua truc, néu [t] = 6MN/m’.

Tinh goc xoan toan bg cua truc.

, _ M ]
My Ay 3
Traloi: n =368 vg/ph. { — ,é et
) 4 }/r 3
¢ =04’ / 20 ]
Hinh bai 9.11

9.12. Trén truc c6 mot doan ng'fln
tiét dién vudéng. Truc truyén cong suat N = 20 kN quay 120 vg/ph. Ung
suét tiép [t] = SMN/ m*. chon kich thudc tiét dién vudng.

Tra loi:a= 135 mm

9.13. Than dao khoét 15 c6 tiét dién chit nhat h = 1,5b

(Hinh bai 9.13). Dung khoét 16 c6 dudng kinh D = 300 mm.

b
H
A

LT SIS Ty N

f}_}'__,__ L l _i- é—-— (50,50

Hinh bai 9.13 Luc cit Pz = 0,25 kN. Than dao ¢ tng suit cho phép
[t]= 6MN/m’ ;[61=0,5d0/m ; G= 8,104 MN/m* Bo qua cac thanh phﬁn
luc khac).

Xac dinh kich thude mat cit ngang cua dao.

Traloi:b=1,9 cm; h=2,85cm
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Chuong 10
UON THUAN TUY

10.1. Xéac dinh ung suét phap 16n nhét Gkmax V& Omax) trong céc dim
trén (Hinh bai 10.1)

?_ 2x703,;7—£ '/of /0¢V

y .
CV{TE!J& T
delvm L en

P roh
|

e S |

N_\
SN
| 252

& = 20
Q’/ Al = 2;/03,4//-7 9',2 ’035{ T
4 \FHHUH‘J o
3 I P=10%Y
,}_—/”’ 27 1
260 50077
=2 w0t
e ‘9 77 ImW/m_\,
A 0 0 O A 9 O OO 7277 R
£ l lpesrret 4 U S
4 2
L/"—f——f”’%——v"" l - Z
20" Y|
L—fzo””l
Hinh bai10.1
Tra 16i :
MN
a) S = £1535° - ; b) 0, = 417,50
m- m
C) max —].OIEN_ d) O,max =_42,4.A4_2N
m? m
MN

e) 0',:“2’( —111,6—,’1—2

10.2. Xac dinh tai trong cho phép cua cac dam trén hinh bai 10.2 theo
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diéu kién bén vé mg suat phap.
Tra 101 : a) [p] = 10,7 tén;
b) [P] = 14 kN;
¢) [q] = 3,3.10° N/m.
&/

0,57

,
» |
L—- .

J/’

| : bf';a";‘!ki/b%

— /”’v———}-

_rrrm
Y A | 4!

'%‘/ (- ¢

</

9
S ENERREEER:

l 3

4a -

]

5
Ve

Hinh bai 10.2
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Chuong 11
THANH CHIU LUC PHUC TAP

11.1 Tinh {mg suat tiép 16n nhat trong cic dam trén hinh bai 11.1.

£, ,
a/ 1/7:2’x/0 44 ng‘?‘cc';/
' oang bk .
L P
! 277 al, 27 ,]l 17 e Jrorn P=20
Pt/ em
Pz0W 3n . 2024
5 (7= 205 M =10 N2 77 "fl’
~ IYTIILIT) /7 @? S
*_ I et Lo —t
y 7= /04%/ P:Zx/f/\/
7 / ’
R A ' S W . » _ Theh I
el : B8 E¢
1(~ &7 1[‘ 27y 2
Hinh bai11.1
S MN
Tra I6i : a) T, =0,85—
m
b) 7., = 0,245—1\ﬂ2
m
MN

C) Ty = 11,375
m

11.2 Trén (hinh bai 11.2) biéu dién nhitng mit cit khac nhau va vi tri
duong tai trong ctia dam chiu udn. Chi rd truong hop nao 1a uén phang,

truong hop ndo 1a ubn xién. Giai thich.
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/
T
I
1

DO 4
&ﬁ&iﬁ%%

Hinh bai 11.2

11.3. Tim vi tri duong trung hod trén mat cat hinh chit nhat khi
duong tai trong tring véi mot dudng chéo ctia mit cit.
11.4. Xac dinh gia tri tuyét d6i 1on nhét cua tng sudt phép, vi tri

dudng trung hoa tai mat cit nguy hiém cta dam ( hinh ban 1.4) Xac dinh
do vong toan phﬁn tai dau tu do.

: 12cm
= em "| F‘T‘i
2 NN §
a E= 103 kN/ 2 l — B
) /Cm p=2,4kN 300
P
o P=2LkN
vl I
/4 .
E |
E4 ~ FEPR I S
o~ Ve
Y5
20=1m &
Hinh bai 11.4

11.5. V& biéu do tng sut tai mat cat nguy hiém cta dam va kiém tra
d6 bén. Cho biét [o]x = 6kN/em’; [ o], =18kN/cm® (hinh bai 11.5).
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l
5m

o

m

f]\\ o 120°,7 d=20cm

s
L7777 7777777777777

Hinh bai11.6 Hinh bai11.7

11.6. Mot cot gach mit cat vuéng 1x1 m, cao 5m, chiu tai trong ban
than va ap luc gié nam ngang phan bd déu q = 800 N/cm. trong luong
riéng ctia cot y = 16 kN/m’. xac dinh g xuit nén 16n nhét va nho nhat
tai chan cot (‘hinh bai 11.6).

11.7. Mot cot dién mit cit tron co duong kinh d = 20 cm, chon chit
vao dat. O do cao 5 m, ngudi ta mic hai ddy nam ngang A va B. Goc
giita phuong cta hai nhom diy a = 1200 cot chiu luc tic dung niam
ngang do nhém day A sinh ra P, = 1 kN, nhoém day B sinh ra Pg = 1,5
kN. Trong luong cot bang 0,9 kN ( hinh bai 1.7).

Xéc dinh ung suét kéo va nén 1én nhit tai chan cot.

11.8. Trén (hinh bai 11.8) mat cit ngang ctia 2 phuwong an dap chan
nude bang bé tong cao 7m. Trong luong riéng 20 kN/m’. xac dinh chiéu
rong can thiét ctia chan dap sao cho dudi chan dap khong phét sinh tng
suét kéo.
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++

N : | T
SENEEEE =1 el G
\\ s S £ _#____5 A
b \§ \ \ 9= 250/ 4104 20cm g‘
S YO Y ! ,
prgiriianua LTI I e ”'grn c
‘-——0—4 l___.a__l -I' 4o cm

Hinh bai 11.8 Hinh bai 11.9

11.9. Tinh tmg suit cuc dai va
yc tiéu ¢ nhitng mat cat nguy liém
cua thanh gay khiic v& trén linh bai
11.9.

11.10. Xac dinh tng suat phap
rong 6ng AB cua coc yén xe dap,
1éu tai trong P = 600 N. Puong
tinh ngoai ctia ong bing 24 mm,
duong kinh trong 20 mm. Pau B
cia 6ng coi nhu ngam chit (hinh
bai 11.10).

11.11. Trén hinh bai 11.11chi
P; = 40 000 N( trong mat phang
yz) P, =10 000 N; P; = 8000 N =
20 000 Nm ; /=2m

a=15"; B =30
[6] = 16000N / cm >

hon vat liéu mit cat chit [ (]

D-

Hinh bai 11.11

11.12. Xéc dinh Omax. Omin Va Vi tri truc trung hoa tai mat cat nguy
hiém cua cot hinh bai 11.12.

11.13. Mot ¢t c6 mat cat hinh chit nhat co6 bé day khong doi. bé
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ngang thay doi theo quy luat bac nhat, chiu luc ¢ dinh nhu trén hinh bai
11.13. X4ac dinh quy luat bién thién cta tmg suat kéo va nén 16n nhét
va vi tri dudng trung hoa & cac mit cit.
11.14. Xac dinhOmax. Omin VA Vi tri truc trung hoa tai mat cit nguy
hiém cuta cot hinh bai 11.14.

P=80kN
0% Y
P=120kN
57 f—s _T
i 1
e
Euvq' sz/m ﬂc E
- P
[~ . —
g 1ocm ™
"' ™ o
I - 30cm b &
i . .
J! / m
II
Hinh bai 11.12 Hinh bai 11.13 Hinh bai 11.14
Pr120kN 4p P= 21,6 kN
|— 18 18¢cm
JTT S E , Ve
Y n !
-,7~Z o & s/
‘ ® E‘f D ®p
P
©
10cm G
Pe316kN 13 24cm
L2em e 3
©
[
a) b)
c)

Hinh bai 11.15

11.15. Xéc dinh Gupax. Omin Va Vi tri truc trung hoa tai mat cit nguy
hiém ctia c6t hinh bai 11.15.
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11.16. Hinh bai 11.16a cho mét cot c6 mit cit phan trén 20 x 20 cm’,

mét cit phan dudi 20 x 30 cm®,

Xac dinh (mg sudt phap 16n nhét tai chan cot néu luc nén bang 350

kN.

Ung suat s& bang bao nhiéu néu mat cat ngang tai chin cdt cling

bang 20x20 cm” (hinh bai 11.16b).

350 kN 350kN
A A
' |
200N ja— —nf 200 pa—
e 30 CM - _
T HTHIHTYITT
p 4 [T
a| 8 Al §
s g T
B —r T T
— 306m+ —-‘ 20cml—~
a) b)
Hinh bai 11.16 Hinh bai 11.17

11.17. Xac dinh duong kinh ctia tru mét gia
ép khi tai diém A chiju luc ép bang 15kN (hinh
bai 11.17). Tru lam bang gang tmg suit cho
phép khi kéo 3,5 kN/cm®.

11.18. Mot cot bang da, trong luong riéng,
=20kN/m’, chiu tai trong nhu hinh bai 11.18.
Xéc dinh ung suit nén 16n nhat va nho nhét tai
mit cét chan cot va chi vi tri cia ching trén mat
cat éy.

11.19. Mot ot thép chir I s6 hiéu 33, chiju nén
ding tam boi lyc P =2 kN. Néu doc chiéu cao

125m

1500 kN
/j N

Hinh bai 11.18
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cot, nguoi ta han thém mot thanh chir I s6

thi (g suat nén cuc dai d6i véi truong hop

nao 16n hon (hinh bai 11.19).

hiéu 14, vi tri va gia tri luc P khong thay doi g : \

11.20. C6 hai cot kich thudc ghi trén hinh i
bai 11.20 phai chiu nén 1é€ch tam bdi cac luc
khac nhau thé nao dé ung suit tai C & chan
¢t bang nhau. So sanh ung suit tai B ¢ hai

cOt.

_*_:i socm
Hinh bai 11.21

P=2kN P=2kN

Hinh bai 11.19

| |
77777777L77777
4
3=
i _ h_dl _T‘
- d 'i O
Hinh bai 11.20

\"T 4
|

1 &
n:>3

l P=B80kN
P: S0kN
c
180 kN
£ 8l R
2
N
o,6m
3
2] jaslc
5 i
n
]

L]

Hinh bai 11.22
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11.21. Kiém tra phan bén dudi ciia cot bé tong mit cat ngang chir
nhat 18x40 cm.Cho biét [6]=60 N/ecm’, [6],=700 N/cm’ (hinh bai
11.21).

11.22 Mot can cau duoc dit trén mong bé tong, truc AB cta can cau
di qua trong tdm mong. Trong luong can cau 180kN (khong ké vét ning
P va d6i trong Q) dit tai diém C cach truc AB 0,6 m (hinh bai 11.22).

Xéc dinh kich thudc canh a cua mong sao cho ¢ ddy mong khong
phat sinh tmg suat kéo. Xac dinh ap lyc 16n nhét trén nén dat véi a da
chon. Trong lugng riéng bé tong,y =22kN/m’.

p
d=10mm
, oy KB
11.23. Mot mét xich cé kich thuée va Mo J
. 2\ e 1 /. A 13
chiu lyc nhu hinh bai 11.23. Tim Gng suat FrT T
trén doan thrfmg ciia mat xich. Néu mot bén T
mit xich bi dit chi con moét bén lam viéc thi
{ig sudt ting bao nhiéu lan. d
Hinh bai11.23
WIE
LA

T l 560N “uaN
11.24. Cot treo day dién gom hai dam §
thép sb hiéu 14a (hinh bai 11.24). Trong “
luong day 420 N, trong lugng tay vdi moc g
day 560 N. Xac dinh tng suét kéo va nén 16n m&

nhét tai mat cdt chan cot co xét ca trong
luong cot.

Hinh bai 11.24
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11.25. M6t thanh mat cat hinh chit nhat

0 c c P p

b va h bi treo dung tim nhu hinh bai 11.25. —t—=|—-1=
Hoi néu can khoét rinh sau o h thi nén khoét p

. 1A P ) J x<h
¢ mot bén hay cd hai bén dé dam bdo tot M

—

£, 0 A o aa 1A oh
nhat vé mit do bén. W
~ <R A = A ——ﬁ—

11.26. V& bieu d6 momen xoan Mz. biéu b
d6 momen udn M, va tinh ung sudt tuong
duong theo 1y thuyét thr ba vé d6 bén cho Hinh bai 11.25
cac hinh bai 11.26

ek / ~
|« 1% o |2
a a a {7 20008 | ;
; (] hut
k] k| L] L aaaaan _%iw": soom ,  uoTm {,20 o [Iéjjfa:m/imz
o) b)
ﬂ . u -js"‘r-
o A 8
= &) puoem
e
[51]
5acm‘socm N = 60 kW

+ N =600 vg/ph
Ap I«_rc hugng lamx ?lg/'c ving (61=10000N/cm?

c)
1 30, 43
€ 3
I‘t'l t 2
2t 2t [ 30 3o°
LeocmLaocm 4oCm laocm l
T I

d) Hinh bai 11.26

11.27. Xac dinh duong kinh truc cua hop giam tdc theo huyét bén
{ig suat tiép 16n nhat. So d6 cua truc Xem hinh bai 11.27. Cho biét:
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Luc tiép tuyén Pi=2700N, Py = 9700 N.

Luc huéng tim Prs= 1000NI Ppy= 3530 N. PZ;/I/:;;J
Luc doc truc P,;3=460 N. A;w” x ! #5
Puong kinh 16n nhit ciia banh rang l : F~ 7, { !
Dy = 299 mm, f = 62 mm, g= 72 mm, ; £ L g T'L h 1i
h= 52 mm. ng suat cho phép cua vét li¢u Hinh bai11.27

[6]= 5000 N/cm®.

11.28. Dung thuyét bén tng suit M, 4
tiép 16n nhat, xac dinh duong kinh d =~ 7\ s
ctia truc hop giam tdc (hinh bai 11.28) = Vr

|
1

Luc tiép tuyén Py =1100N ,

Luc huéng tim P,y = 310 N *

Luc doc truc P,; =380 N Hinh bai 11.28

Duong kinh trung binh ctia banh rang hinh nén Dy, - 42mm, a = 25
mm, b =50 mm. Vit liéu ché tao truc [6] = 4500 N/cm”.
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PHAN PAP SO CAC BAI TAP
Chuong 1
CAN BANG CUA HE LUC

1.1 NA=(70 - 40n) kN ; NB=(30+ 40n) kN
12 NA=NB
13 Scp=10\3 kN ; Xs =53 kN ; Ya=5KN

P P
14 No=5;Xa=-P;Ya=-7
P 1 1
1.5 XA=5;YA=§(P\/§12aq);NB=§(3P\/§+4aq)
h 3 h
NB=(P+—Q)—‘C : xA—P£+Q —‘—Co =Lty
1.6 a3 6 2 2a

1.7 X=28kN:;Y=1,7kN;M=-535kNm
1.8.  Ya=2300KkN; Yg =+ 300kN ; Nc = 300kN; N = 1200kN
1.9.  Ya=225kN; Yg =150 kN; Sc = 50 kN; Sp = 1200 kN

-P 1
N, =2 F Lp.y 9530 5,1 0
110, " 2 4 ! 4
V3 30
XB=7(P+P)? YB=5(p+P)

1.11. Na=408N; Ng =552N; T = 522N

1.12. slzlzé;szzs4=2335P; S3=S5=0

S6:'S7:l3£;SSZ'P

1.13. N=5+3P
1.14. Xa=0; Ya=15N; Ny =5N; X, =0; Y=+ 5N ; Np = 20N
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1.15.

1.16.

1.17.
1.18.
1.19.

1.20.

Xy= —20\/§N; Y,=100N ; M, = -100N.m

@a=2+%

a> 10cm

FAo=86,6N Fg=2134N T=13 4N

V0= Psin.(a +8)
sin 3
2 0= Plsin(e + B)+ f.cos(a + i3] _ Psin(a + B+ ¢)
- sin B+ fcos B sin(a + @)
a+pB>nm-¢
1/ Q = Pcotga
2/ O =P(cot gax - 31) cotga <3f
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Chuong 2
HE LUC KHONG GIAN

2.1 81:S3:S4:0;82286:'g;

22 S;=P;S=-P\[2;S3=-P;; Sy =P [2=Ss; S¢ = -P
23 T=200N;Xs=86,6N;Vs=150N;Zs=100N; X5 = 0; Zg =0
24  S=345N;Xa=17,3N;Zs=30N; V5 =0; Zs = 60

2.5 T=QV6; X, = _E_Q_‘C(Il _P_‘B_g;
4 12 2
Z, =P+Qy3; X, = —%—Q—I—(I Y, Q—PJ;

2.6 =100 cm; Xa =X =0; Zy = 100 N; Zg =950 N;

2.7  Q=360N; Xs=-693N;Xg=17,3N;Zs=160N; Zg =230 N;

2.8 M=5Nm; Xa=Xg=0; Ya=-180N; Yg =10N; Zg =200 N;

2.9  Tep=1000N; Tag =80 N; Xo=40N; Y0=540\/§ N; Zy= 500N
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Chuong 3

CHUYEN PONG CUA PIEM

3.1.1 a)xty =5; (2 < x <oo); V=327 (Cm/s); a =62t (cm/s?)
b) Vong tron R = 10 cm; V = 4n (c/s); a @ 1,61 (cm/s”)
¢) xy = -16; xy = -2n ( Mat tru Hypecbolic, duong sinh song song

Oz)
- —V4+5(1+t)em/s;a = - ~cm/s’
(1+t¢t) (L+1ty
V _ 4
3.1.2 a)a=\/a,2+("T2a't)—
V 2
b) a=a, lic ¢, =—2 sbvong n=—2_
‘ a, dmar
T 2 . n_ bk 2
3.1.3 V = bkcoskt; a* = bk” sin kt;a :TCOS ke,

V =a"=0; tai vi tri bién, a* =0 tai vi tri 0

314 X= dcosg+ry1-2A%sin’ @;(A =—?;<p = ot)

Arcosot

V=-1+
J1-22sin? ot

Ydosinot;

2

r
Xg= I COS Wyt + ZZ cos 2m,t + const

rz
Xy = I oS oyt + Q cos 2wt + const
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r .
Yum = 7 sinmgt

2
3.1.6 x = 4sin gt;
212 V.
(x+yy ==Lyl =—F
3.1.7 a V2
32.1 &=3x(rad/s’);n=1325(vong)
322 t=8s

3.2.3 1)Khit=1s- Vit quay cham dan
t=2s - Vat quay cham dan
2) Vi =012 m/s; a; = 0,633 m/s*;
V,=014m/s;a,=1 m/sz;
324 t=1s;t=2s;a=282.95cm/s®
325 a=417 (m/s?)
32,6 a"=5m/s’
3.2.7 n3= 120 vg/ph, cing chiéu véi banh thi nhat.

dkcoskt

£

w, =
3.2.8 "ty

3.2.9 ;3 =2,94(rad/s) ; &3 = 3,84(rad/s”)
V1 = 118cm/s; ay = 379(cm/s” )

3.2.10 = ®A=35 haitruc quay cung chiéu

B
3.2.11 a)Vo = 500m/s;ap = 10 m/s’
b) h = 8km
¢) s = 24km; py = 41,67km; p = 9km .
3.2.12 p ZZém
2 2
3.2.13 Elip =55+ %5 = 1; V=80mcm/s
100 20
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a=1600n"; p=4cm

v =lia,;v, T =£lw§;ar - 110}
2 2 2 2

0> %¢

3.3.1
332 V.= %(cm/s); a. =0,406(cm/s%

333 a=a,lga

334 ;=0,6(rad/s); ®;;=0
£1=0; €1 =19(rad /s>)

335

o, =%;Vr =bo, cos%t

bo

e

V, =bo, sinLta =a, = —Ltsin—lta_ =bw’cos Lt
2 2 2 2

33.6 a, = 15(cm/s?); a. = 30(cm/s?)

337 V,=78(cm/s); a,= T4,6(cm/s?)

33.8 ¢=30%a=45"V,=763(cm/s); a, = 312cm/s’

33.9 d",=-13.84(m/s%);a", = -4,93(m/s?)

3.3.10 V,=~[41 (cm/s);aq = 62 (cr/s?)

3.4.1 o=2(radk);e=6(rad/s’); Ve = Vg = \/5 m/s)
Vp = 2(m/s);ag = 2(m/s>);ac = 3,16(m/s”)

342 V.=V, =2r20,V, = 4re,

2. _ 2
ag = 6ro,;a; = 2rx/§(o(,

343 V, =0,V =§— 3gh;V, = 4ro,
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Chuong 4
CO CAU PHANG

4.1 CAu trac va xép loai co ciu.
4.1.1 Khop loai 5
4.1.2  Khop loai 3
4.1.3. Khop loai 5
4.1.4 Khop thap loai 5 ; Khép thap loai 3
4.1.5 Khop loai 4
4.1.6 C6 dinh 2 khau véi nhau. Cau trén mit phang, cau lo limg khong
gian, khong c6 khau dong loai 6 va loai 0 vi khong hinh thanh khdép
dong.
4.1.7 Péu la co ciu 4 khau ban 1&
4.1.8 Co cau 4 khau ban 18 & vi tri bién(hodc tir diém tuy ¥ theo tay
quay hoac canh cua la khau dan) W =1
4.1.9 Co chu 4 khau ban 18, thanh truyén mang ctra quay W = 1
4.1.10 Co cau 4 khau ban 1& W = 1, rang budc thira s = 1
4.1.11 Co chu xi lanh quay W = 1
4.1.12 Co chu cudi W =1
4.1.13 Co chu thanh truyén hai con trugt W = 1
4.1.14 Co ciu tay quay con truot ndi thém 1 nhém thanh truyén con
trugt va 3 khép W =1
4.1.15 Co cdu banh riang va co cdu cudi W = 1
Vé nguyén 1y cdu tao khong khac nhau. Vé céu tao cu thé phia
dudi da thay bang can lac hinh 4.1.14a ciling 1a 1 can lac nhung tam quay
o xavocung W= 1.
4.1.16 Chuala 1 co céu ; hinh b, hinh ¢ chi 1a 1 nhém tinh dinh
4.1.17 Hinh 4.1.17a: W =1, loai 2 ; hinh 4.1.16b: W : 1, loai 3
4.1.18 Hinh 4.1.1 sa: W =1, loai 3 ; hinh 4.1.18a : W =1, loai 3 4.1.19
Hinh 4.1.19: W =1, loai 2
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4.1.20 Hinh 4.1.20: W =1, loai 3

4.1.21 Hinh4.1.21: W=1, Wt=1, loai 2
4.1.22 Hinh 4.1.22: W=1. Wt=1, loai 2
4.1.23 Hinh 4.1.23: W=1,Wt=1, loai 2
4.1.24 Hinh4.1.24: W=1,Wt=1, loai 2

4.2
4.2.1
422

Phén tich dong hoc co ciu phang
Ve=1,5m/s, ag = 1 m/s? ;Ve=0m/s,ag =17 m/s?
V= 0106 m/s, ag = 2,3 m/s’

4.2.3 Chiéu dai tay quay bang chiéu dai gia 1én theo phuong phép tAm

quay tirc thoi ;=2 m3= const

424
4.2.5
4.2.6
4.2.7
4.3

43.1
432
434
4.3.5

4.3.6
4.3.7

Vb =4,8 m/s; ap,= 87 m/s’

V3=0,76 m/s; az= 7,8 m/s’

ap=4.,5 m/s?

Ve = 0,523 m/s

H¢ banh rang

ii7=-37,A=03m

ij4 = -6 lap banh ring 2 & phia dudi banh ring 3

115 =576, ns-2,5 vg/ph

1.Z4=50;Zs=58;Zs=176
2. Hé ¢6 6 ti sb truyén 6,85; 14,01 ; 9.65;,42; 4,49; 3,40;
3. Tryc bi dong c6 6 tdc do: 146; 71; 104; 413; 203; 293

73=134;,74=20;725=25,26=35,727=19;,7Z8 =41

nc = 1856,25 vg/ph; n, = 4950 vg/ph
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Chuong 5
PONG LUC HQC

5.1 Pong luc hoc chat diém

5.1.1 T,=6024N; T,=4800 N; T3=3576 N
5.12 F=59840N

513 S;=1671N;S,=9162N

5.1.4 T=5396N

5.1.5 K=14rad

5.1.6 N=11065N

5.1.7 R=202m

5.1.8 a=14%25"; fi= 0,225

519 t=1,61S

5.1.10 h=175m

5.1.11 Chuyén dong sau 5/3 gidy ké tir 1ac dong mach; s = 0,1962(t -
5/3)’ m

= 18R V= —1 a, = 21<2vgh
51.12 k P “+1
P ks

——~(1 e ™) T—————anOS
5.1.13 ks

5.2. Nguyén 1y di chuyén kha di
2ma

Q=P
52.1 htga

Q= aS,F
5.0 bS,
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c=—VP
5.2.4 5
52.5 PZQ;fZI
2
P, = Q Py = Q
526 2sino 2sinf

5.2.7 a) Xy =0; Ya=,36.10"N; M, = 0,73.10* Nm; Ng = 11.10°
b) Xa = 1,47.10°N; Ya = -5,4.10°N; N = 6,85.10°N; Np =
2,08.10°N
5.2.8 T=21Kn; Nc = 0,637; Np = 0,382.Kn
52.9 R ]

5 . TP
g r rR ' ' gR

5.3 Pinh 1y tong quat dong hoc
53.1 R=502N
532 R=888N
533 A=0,36m

53.4 5= (m,.cos60” +m,)s

m, +m, +m;,

2

53.5 Elip (x ~lcosa)’ +yT=l2

53.6 Ap luc thay ddi 68,67.10° N dén 147,15.10°N

an’
N = P1 + P2 + P3 + —""(Pz +2P1)COS(Dt
5.3.7 g
m, +m, +m,

IN=(m, +m, +m,) -mre’ sinot;
T =(m, +2m,)rcoswt

L
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2
539 o= mr @,

5.3.10

53.11

53.12

5.3.13

53.14
5.3.15
5.3.16

5.3.17

5.3.18

5.3.19

5.3.20

53.22

m,r’ +2m,o’t’

2am,t 2am,

; €
r2m, +m,) r(2m, +m,)

_(+ma’)o,
J+mL?

b
w:E(l—e’t)
a

2
J= hP(T— - —)

o(t) = M ™ 2«/ —hmco(t) \/'

eBt +1

N =2,944kW
N =369,45kW

mz

6cos’ ¢

T= [mR? cos* @+ 3t*(m, +m,)]

T= %(33m +8m, )r’w’

4M -2P(r, -r1,)
=2 A h
? J 6, [P~ +4g(, + )]

w_g M—Pzr(sinowfcosB)g
r P, +2P,

~ 2g[M-Pyr(sina + fcosa)]
B P. +7P.
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rsin2¢ rzwz)

21| 1—(—1;-)2 sin’ @

11 .
a)T=—|—-m,+m,|sina+
5.3.23 213 i

b)T = %(%m, +m, + m)r'e’
5.4 Phwong trinh vi phan chuyén dong
54.1 k=rtga
5.4.2 z_f-:rg(r cosa —-a),,
P 2(+¢%)

2 1
543 V =§\/39h;T = gmg

S

sqq 07 %g(sina —2fcos a)t?

khéi tru dimg yén néu tga < 2f;
=%(sina + fcosa)

545 T=2266P
5.4.6 Do bién thién ctia ap lyc tai A 13

I’-3a% __

207 +3a) )
l®+ X cosp + gsing =0

545 (m, +my)X +m,l{cose - m,l ¢ sing = 0

PTVT: 1[(@+PIR§* + QRsiny8] = 0, 2 Rsing + §) = Pcosy
54.6 g g
Psin2y th_S_Qcoszy+PE

PTCD: ¢ = — 2t O .g_
¢ Qcos’y+P 4R Qcos’y+P Q

2
coSy—
y 2
¢ 1a gbc quay cua truc

S 1a quang duong cua bi theo ranh
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| ] .
s47 MR —EmR[(R -n¢+RO|=C,

%MR%’# " %m[(R 1o -ROT (R-r)¢* ~mg(R-r)cos =C,

¢ 13 gbc quay cua duong thang ndi tAm tru

¢ gbc quay cua tru ngoai

5.4.10 M _,. .. . .3 .
(m+7 YR?p + mRIcos(e—y) § + mRIsin(o—y) ¢” + mglsing =0
mRIcos(p — w)§ + mi2yH — mRIsin(e — y) ¢
X, = ! (mu,t+ Y% Sinkt)
54.11 m, +m,
X, —1= ¢ (mluot—m‘uo sinkt)
m, +m, K
k= c(-l_+L)
m, m,

185



Chuong 11
THANH CHIU LUC PHUC TAP

11.2  Ubn ph'fmg ta,b,c,e, 1,/
Ubn xién : d, g, h, k, m;
11.3  Duong chéo thir 2 ciia mat cit.
a) 2)Omax = 1 34N/em?® ; B =58 f=1,3/cm;
JLb)amax =950N/cm’, p =118°22’; f=4,72cm;
114 (a) Omax = 4,74kN/cm’ < [o];
{b) Omax = -2,23kN/cm” <[o];
11.5 a) Omax = -20kN/cm” ;
b) & max = -140kN/cm?;
11.6 (a) Omax = 832kN/cm’;
{b) Omax = -856kN/cm” ;
11.8 Phuonganl:a=3,93 m.
Phuong an 2: a =3,52 m.
11.9  Oumax Bc = 2904kN/cm® ; Omin Be = -2929kN/cm” ;
11.10 Opax = 4660kN/cm? ; dmin = -5355kN/cm? ;
11.11 Mit cat s6 24a ;
11.12 Omax = 12850kN/em” ; 8 min= -13550kN/cm’
a=1,44cm; b=0,29 cm
11.13 Xem bai 11.12
11.14 Omax = 0; Omin = -400kN/cm” ; a =115 cm; b= oo
11.15 a) Opmax = 650N/cm2; Omin = -2860N/cm*; a =00 ; b= 12,5 cm
b) 0 max = 1760 N/cm?; Opim = -1440N/cm?
a=0,63cm; b=-4,67 cm
¢) OmaX = 930N/cm?; dmin = -1130N/cm?
a=-1,44cm; b=4,67cm
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11.16 a) Omax = 0; Omim = - 1167 N/em® ;

b) 6 = -875N/cm?
11.17 d=22 mm
11.18 95 =-64,5N/cm’ ; Opin = -95N lem®
11.19 Truonghop 1:98=-37,3 Nem*
Trudng hop 2 : 8 = -40,3N/cm’

GBlr()n =2’4—P_2’O. =2_PZ_’
11.20 bd bd

(g suat trén hinh tron 16n hon 20%
11.21 Omax = 58N/em?; Opmin = -92N/cm?;
11.22 a=3,7 m; Omm= -161 kN/cm?
11.23 8=0,635P N/cm” 22 14n
11.24 Omax = 1295 N/em?; dmin = -1439 N/em®

11.25 0 <%<% . Khoét ranh hai bén tét hon ; aZ%nhu nhau
3
11.26 a)d>246 ~ |22
[o]
b) d = 50 mm

c¢)d=38 mm; b=22 mm

d) d; = 54,5 mm; d, = 64 mm
11.27 d=50 mm
11.28 d =20 mm.
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CO UNG DUNG

Tac gia: TS VU QUY PAC

Chiu trach nhiém xuat ban: PGS, TS TO PANG HAI

Bién tap va sira bai: ThS NGUYEN HUY TIEN
NGOC LINH

Trinh bay bia: HUONG LAN

NHA XUAT BAN KHOA HQC VA KY THUAT
70 Tran Hung PAO - HA NOI
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