Trang 1
|.DKB CUA DPOAN DAM CO MCN KHONG BOI, LAM TU 1 LOAI VAT LIEU.

Trén doan nay, ta phai chi ra duvoc diém nao trén dam co:
TTU'S don nguy hiém nhat.
TTU'S truot thuan tly nguy hiém nhat
TTUS phang dac biét nguy hiém nhét.
Diéu kién bén ctia doan dam la cac diém thudc ba TTU'S trén dong thoi phai bén.
1. TTUS don:
«» NEu vat liéu déo:
> Chi ¢6 mdt men nguy hiém [amen c6 max|M, |

k,n

max
X

> ng sudt nguy hiém nhét 1a max‘crll =
(VGi ‘yr';:)( =
»>BK bén: max|o,|<[o ]

x|
«» Néu vat liéu don:
> Trwong hop 1: x latruc déi xrng clla men.

max‘Mx‘ B max‘Mx‘
wE o w

¢ ng sudt nguy hiém nhét la maxc'" =

X

¢ DK bén: maxo |; JR

> Truong hop 2: x khéng Iatru d i Xt ng clia men.
* NGi chung lacé 2 men nguy hié

Mcn (1) c6 maxM
Men (2) c6 max|M 7|
+ Ung sudt nguy hiém:

- ) ha VAT : -)
/Ehg V&T men coi maxM)((J') /Ahg vai men coi max‘MX ‘
max M {*) A max‘M (‘)‘

n - X ]k
Omax = ‘ymax [E'Gmax J—‘ymax
o +) B '

. (I_) :—m [

min J § [Eo'mm —X

maxo'"’ = max{o' .0}, max|o\”| = max[/o | o]
o) <[o],
* DKbén: [J

Fmax 'o‘;}} <[o],
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2. TTUS trwot thuan tay:

% Diéu kién bén:
Goi max|rzyl 1a do 16n clia rng sudt tiép nguy hiém nhat trén dam thi diéu kién bén |&

> Néu vat liéu déo:
A o]
¢ Theo thuyét bén (rng suat tiép Ion nhat: max|7, |< —
. ol
*# Theo thuyét bén TNBDHD: max|t, | < ==
NE
> Néu vat liéu don:
ol
max|t | < g
YT 1+

¢ Theo thuyét bén Mohr:

s Cach tim max|1'J:
> Truong hop 1: Mcn c6 bé rong khdng déi hodc bé rong nhd nhat nam trén

dudng trung hoa.
¢ Chi c6 mot men nguy hiém co max‘Qy‘

¢ Ung suét tiép nguy hiém nhét tai nhitng diém trén dwong trung hoa:
max‘Qy S;
N

> Lwu y trong treong hop nay:
b®: labé réng clia men thudc dudng trung hoa
S : tinh cho phan phiatrén, hodc phia du¢i duong trung déu nhu

max|T
zy

nhaLl.
> Truong hop 2: Mcn khong c6 dac diém nhu & treong hop 1: ndi chung cé 2

mcn nguy hiém.,
+ Trong nhitng mcn ¢6 ¢ Q,, M, chonmen c6 |Q, | 1alon nhét - goi 1a
mat cat thir nhat. Luc cat twong (ng c6 do [6n max‘QS)‘. Diém c6 TTUS

trgt thuan tdy nguy hiém thudc dwong trung hoa:
C

M
B max‘Qy ‘.Sx(l)
c
J,-by,

+ Trong nhitng men chi ¢6 Q, , chon men ¢6 [Q, | 1a16n nhét - goi lamat
.Diém cd TTUS truot

(n
le

maXx

cat thi hai. Luc ct twong tng c6 do 16n max‘Qf)
thuan tdy nguy hiém la diém c6 do 16n (rng suét ti€p 16n nhat:
)
max QS5
- . Dé c6 dvgc giatri nay, ta can phai
J. b5
khao sét, két hgp nhan xét.
Do do: max“r ‘ = max{max}‘r‘_'_’},max}‘rmﬂ
zy zy )

(2)
max|T
zy
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3. TTUS phéng dac biét:
% Mat cat ngang nguy hiém |a méat cat ngang c6 Q,,M, cung lén.
% Diém can kiém tra bén trén men [anhitng diém nam gitra mép va duong
trung hoa. Lwu y wu tién kiém tra diém ma bé rong mat cat qua dé nhd bét thuwong.
+ Diéu kién bén:
> Néu vat liéu déo:

+ Theo thuyét bén (rng sudt tiép lon nhét: /o +47, < (o] *)
+ Theo thuyét ben TNBBHD: /o’ +37° <[o] -
Luu v:

Néu \/(maxlcrzl)2 +4(max}‘czy}f <[o] thi (*) thdaman.

Néu \/(max\cz\)z +3(max‘1’zy|)2 <[o] i (**) thoa man.
> Néu vat liéu don:
*Theo thuyét bén Mohr: 1—a0 + I-H:'(,/cr2+4'c2 < o]
2 z 2 z zy = K

[O-].{
o],

1. BA DANG BAI TOAN CO BAN

(V6i o =

1. Kiém tra bén
2. Chon kich thwéc clla mat cat
3. Xé&c dinh tai trong cho phép.
CACH GIAI
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1. So dd thuc hanh bai toan KIEM TRA BEN

Kiémtra KET LUAN
TTUS Bon Hé Khong Bén

Kiémtra -
TTUS Truot KETLUA@
Thuan Tay Hé Khong Bén

Kiémtra

TTUS Phang KETLUA@
bac Biét Hé Khoéng Bén

KET LUAN
Hé Bén
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2. So dd thuc hanh TIM GIA TRI THONG SO KiCH THUOC CHO PHEP
(Biét truéc hinh dang, kich thwéc cho béi théng so a)

Bat
Pau

Kiémtra
TTUS Truot
thuan tay véi

asbl

Kiém tr a
TTUS Phang
dac biét voi

asbS

Kiém tra
TTUS Phing
dac biét vai

asbl
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3. So dd thuc hanh TIM GIA TRI TAI TRONG CHO PHEP
(Biét truéc dang, tai trong cho béi thong sb q)

Bat
Pau

Kiémtra
TTUS Truot
thuan tay véi

qsbl

Kiém tr a
TTUS Phang
dac biét vgi

qsb3

Kiém tra
TTUS Phang
dac biét vai

qsbl
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Dang 1. Kiém tra bén. ,
Cho hé chiu lvc nhu hinh c6 mat cat ngang twong ng.

Biét | =Im,gq=2kN/m][ |=16 / 2 =2
M,:Blg P=2q| . £7ﬁ
AL ; ﬁig RS Hg N
PR B S S P B 8
| et
154 | "L5a

1.1: Tinh cac phan lyvclién két theo gl .

1.2: V& céc biéu do noi luc (Q,), (M, ) theo gl

1.3: Tinh mAmen quéan tinh chinh trung tm J, clia mét cat ngang theo kich thudc a.
1.4: Tinh mdémen tinh S clia phan hinh bi cat bai dwdng trung hoa theo kich thuéc a.
1.5: Tim (rng sudt phép 16n nhat max|c | trén dam.

1.6: Tim (rng sudt tiép 16n nhat max c| trén dam.

1.7: Kiém tra bén ctia dam.

Bai gidi:
1.1: Tinh cac phan lyc lién két theo q,l .
Y=0 . vV, +V. =34 [V, =1,25q|
55 My =0 B2 +dl?-20 -ql(25) =0 (¥, =175

1.2: V& céc biéu dd ndi lvc (Q,), (M, ) theo q,! .

M:qlz P=2ql
/a
:) Y TREREAERY
I
b I S
L250I=Va) Ve=175q }
125 L |
T T
| TSI ' (Q)q
0 s |
e e
SN

0,25
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1.3: Tinh m6men quén tinh chinh trung tdm J, cllamat cat ngang theo kich thuoc a.
% Xac dinh tAm mét cit ngang: Chon hé truc tinh Ox,Y:

groc=—y e =0 D =0 Hoe =9

U
SF | _sP+s?00 _8’a+3’35al 0 37
i Hyc F+F,  B° 8a’ +3a’ Fe =55
O Xo
© Lo
© X nN
8 -
e
©
o]
—
© X2 m“i‘\.
™ = NN
o
et
—
N ¢ a4
I |
1,5a 1,5a
Yy
+¢ Hé truc quan tinh chinh trung tam la Cxy.
J =30 +JP = 2449 s ~18,553a* = 296,848 (cm®)
Jo = (1) +( ~1)2a’F, = 4a.(2a)° ( ~1)%a%.8a’ = 2318a4
" 22 12 22 363
3a)® 5889
30 =30 4+ (B 15702 F, = & 5)2a%.3a2 = 207 gt
x = (221) o (22 1,5) 281

1.4: Tinh mdémen tinh S cGia phan hinh bi cat bai dwdng trung hoa theo kich thuéc a.
42,37, 1369,
22 Tt
1.5: Tim (rng sudt phdp 1&n nhat max o | trén dam. M3t cit ngang nguy hiém tai A c6

=~ 5,657a° = 45,256 (cm’)

=ql*> =200 (kN.cm) cang phia trén

k,n| —
max

200 78, __ 200 73,4 4712(kN /cm?)

J, ©296,848'22 296,848 22
Vay: max|o|=4,4712 (kN /cm?)
1.6: Tim (rng suét ti€p I6n nhat max‘rzy‘ trén dam.
M3t cit ngang c6 (ng sudt tiép 16n nhat |a cac mét cét trong doan AB.
max Qy\ =125ql =1,25.2=2,5 (kN)

+¢ Trén duong trung hoa:

max|o,| =
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max|Q,|S! 2,545,256 _ 2,5.45,256
J, b°  296,848.4a 296,848.4.2
% Tai vi tri tiép gidp gitta bung va canh mét cit ngang:

.[(1) —

=0,0476 (kN /cm?)

maXx 2
o - Q CSx(z) 25450 _ 25458 25452 _ 15160kN /o)
Jbf,  296848a 296,848 296,848
Vay: max‘rzy‘ = max{ o (2’} 0,1516(kN / cn’)

1.7: Kiém tra bén ctia dam:
« Kiém trabén phan td don: (mép trén mép duéi men) max o ,| = 4,4712(kN / cn’)
Nhan thdy: max|o,| = 4,4712(kN / cm?) <[c ] =16(kN / cm?) . Vay phan t6 ben.
% Kiém tra bén phan to trwot thuan tdy:
Trén dudng trung hoa cliamen doan AB: 1) = 0,0476(kN / cm?)
Ung suét tiép I6n nhét trén men c6 M, =0 trén doan AB: 1., = 0,1516(kN /cm?)
Vay diém c6 TTU'S triot thuan tly nguy hiém nhét cé cwong do la
max‘ Zy‘ = max{ w S’} =0,1516(kN / cn?)
Theo thuyét bén (rng suét ti€p |6n nhat:

max|t | = 0,1516(kN / cn'’) < @ =8(kN / cm?) . Vay phan t6 bén.

% Kiém traphan t6 phéng dic biét: (mat ddong thoi co M., Q,: cung l6n)
Mat cét chira phan t& phéng’ dac biét lamen tai A.
Goi K la diém cé TTU'S phang dac biét trén men thi:
Theo thuyét bén (rng suét ti€p |&n nhat:

KB: 05, +41%, <[0] *)

> Trong bai toan kiém tra bén, ta cé thé kiém tra nhv sau:

o] < max
Trén dam, taludn co:
(K)‘ =

& Néu \/(max|oz|)2 +4(maX‘szD2 <[o] thi (*) thoa mén.

Ap dung: \/(max|oz|)2 +a(max|r,|)” = /(4,4712)" +4(0.1516)° = 4,4814(kN /cm?)
Nhan thdy: 4,4814(kN/cm?) <[ ]=16( / 2) nén(*) thdaman.

2 2
% Néu bat phuong trinh \/(max|oz|) +4(max‘rzy‘) < [o] khéng thda man thi tién

hanh nhu sau:
Tai men A: [M, | =200(kN.cm), Q, =2,5(kN). Tachi cn khéo sat diém K phia

duwdi truc x cach truc x mot doan lat. t (ﬁcm,z—icm)

200
04, (1)] = M, = 596,848 1=0,6737t

X
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ﬁ: 4,21.10°(40,041-1°)

Qs 25 B39

T(K)(t)— = H -
J be(t)  296,848.2'H121
+ b°(t)=a=2(cm)

,O73_ 03, 0

Hi HHa H=E5329_t2E
2

H121

t2

+ Si(t) =
xé&ham: 7 7
FO)= 2()+4 % () =(0,6737. Y +4.H,21.10°(40,041- *)F]

= (0,67371)* +4.(4, 21.10-3)2 (40,041~ t2)2 = 7,0896.10°t* + 0,4482t + 0,1137

pat X =t?, X D(ﬂcmz,@cmz)
121 121
Taco: f(X)=7,0896.10"X?+0,4482X +0,1137
5329

Tanhan thdy: max f (X) < f(ﬁ):ZO
max f (t) = (2K)()+4(2K)()<20

0 max 0%, (1) + 415, (1) <4,47(kN /cm?) <[o] =16(kN /cm?)
Két luan: Hé trén bén.
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Dang 2: Tim kich thwéc méat cat ngang

Cho hé chiu lvc nhu hinhyco mémétd}gang twong rng.
Biét | =Imq=2kN/m[ |=16 / °?

P=2q| M:CI|2
/4
A AT <\
i D
|

1.1: Tinh céc phan lyclién két theo q,! .
1.2: V& céc biéu dd ndi lyc (Q,), (M, ) theo q,! .

1.3: Tinh mAmen quéan tinh chinh trung tm J, clia mét cat ngang theo kich thud

4a

a
1,5a 1,5a
y

!

ca

1.4: Tinh mdémen tinh S clia phan hinh bi cat bai dwong trung hoa theo kich thudc a.

1.5: Tim kich thudc cho phép [a](cm) dé dam bén.

1.6: V6i giatri [a] viratim duoc, tim ¢ng sudt tiép |&n nhat max |t | trén dam.

Bai giai:
1.1: Tinh cac phan lyc lién két theo q,l .

Y=0 YV, +V, =30 [V, =0,75q|
O , O
Y Ma =0 B/C.Zl—ql -2qll -q.45)=0 %/C:2,25ql

1.2: V& céc biéu do noi luc (Qy), (M,) theo g, .
P=24q

fq
A | IIRES

:ql

b L}

0,75 | |
T |

0,75q1=Val
!
|

\

1
Ve =2,25]

{

D
|
|
|
|
#
|
|
|

2

@)d

W
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1.3: Tinh md&men quan tinh chinh trung tdm J, clia mat cat ngang theo kich thudc a.
% Xac dinh tAm mét cit ngang: Chon hé truc tinh Ox,Y:

_S D<o =0 =0
QXOC F o » 4 g@ EMO 2 ’ il
s, 0 S0+820 0 _aa0sarsa’sal 07 /o
) Pe™"FvF, He 4a’ + 42’ ;
0 Yo_
© 5 8
C oy Ty X
7 -
LO
(q\]
i)

4a
X Y
3,25a

| a |
I |

1,5a 1,5a
Yy
+¢ Hé truc quan tinh chinh trung tam la Cxy.
J =30 +30 = 129 a*=18167a’
4aa’ 79
() 2 2 — 2 2 2 4
NN —JX1 +1,25°a".F = +1,25%a".4a —Ea
3
12 = 3@ 41,7500 F, = 2 11 25292 g2 = 139

1.4: Tinh mdémen tinh S clia phan hinh bi cat bdi dwdng trung hoa theo kich thudc a.

169

= —(3 25a)° = =5,28125a°

1.5: Tim klch thuec cho phép [a] (cm) dé dam ben:

Tinh so bg kich thuoc theo diéu kién bén TTU'S don:
Mt cat ngang nguy hiém thudc doan CD:
=ql? =2.1* =2 (kN.m) = 200 (kN.cm) : céng trén

200, o, - 35779
JX ~18167a a’

Diéu kién bén: max|o,|<[c] O &l ;791 <160 a> 35'176791 =1,308 (cm)

Chon ay, =1,308 (cm)

max|o,| =
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Kiém tra kich thuwédc theo diéu kién bén TTU'S truot thuan tay:

M3t cit ngang nguy hiém bén trai C. Nhan thdy duong trung hoa di qua diém co bé rong
mat cit nho nhét. Vi vay trén mat cat nay, nhitng diém trén dwdng trung hoa cé (ng suét
tiép 1&n nhat, nhitng diém nay cd TTU'S trigt thuan tdy nguy hiém nhat.

Theo thuyét bén (rng suat ti€p I&n nhat:

max|Q, |.S¢
max"[ ‘:MSMZS (kN /cm?),
i J b° 2
Trong do:
max|Q,| = 2,25q| =2,25.2.1=4,5 (kN)

S¢ =5,28125(a, )’ =5,28125.(1,308)° =11,8184 (cm’)
J,=18167(a,)" =18,167.(1,3)" = 53,1758 (cm*)

b® =a, =1,308 (cm)
4,5.11,8184

= 53,1758.1,308
Kiém tra theo diéu kién bén TTUS phéng dac biét:

Do do: max |t = 0,7646(kN / cm?) < 8(kN / cm?) : thda man.

* Kiém tra cong thirc: \/(max|c|)2 +4(max|r|)2 <[s]

Taco: \/(16)2 +4(0,7646)" (kN / cm?) <16 (kN / cm?) khong théanén phai kiém tranhu

sau:

Q,|=2.25q1 = 4,5 (kN)

M,|=ql? =200 (kN.cm)

Ta chi can khao sat diém K phia dwdi truc x cach truc x mot doan lat. t 0(0;4,251cm)
200

04, (1)] = M, t=37611t
J 531758

i (t)z\QySE(t)= 45
(0 J b°(t) 531758.1,308
+ b(t) =a, =13 (cm)
1,308.(4,251-1).(4,251+1)
2
Xétham: f(t)= 2,()+4 %,()= (37611 )* +4.[42,31.10°(18,071- ?)f

Mcn nguy hiémtai C": g

X

0,654 (18, 071—t2) =42,31.10°° (18, 071—t2)

+ SP(t) = =0,654.(18,071-t?)

= (3,76111)° +4.(42,31.10°)" (18,071~ t2)°
= (3,76111) +7,1605.10 (326,561 36,142t” +1*)
= 7,1605.10°°* +13,887t* + 2,3383

Pat X =t*, X [(0;18,071cm?)

Taco: f(X)=7,1605.10"°X?*+13,887X +2,3383
Nhan thdy: max f (X) < f (18,071) = 255,62
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max f (t) = (ZK)( )+4 (ZK)( ) < 255,62

O max[o5, (8 415, (& 16(kN/cmd) [e]

Thoéa man diéu kién bén.
Kich thuéc can chon [a] = a, =1,308 (cm)
1.6: V6i giatri [a] viratim duoc thi: maxfc| = 0,7646(kN /cm’)
Dang 3: Tim tai trong cho phép
Cho hé chiu luc nhv hinh cd mat cat ngang twong ng.
Biétl=1m[ |=16 / ? =2
M=q|2 P=2q|

A
A G
AN B AL
|

o | I
= -

Ul

1.1: Tinh céc phan lyc lién két theo q,! .
1.2: V& c&c biéu do noi luc (Q,), (M, ) theo gl

16(kN /cm?)

2a

3a

RN 77

ink:

A

a | a

J

1.3: Tinh m6men quén tinh chinh trung tdm J, cliamét ct ngang theo kich thudc a

1.4: Tinh mdémen tinh S clia phan hinh bi cat bai dwong trung hoa theo kich thudc a.

1.5: Tim tai trong cho phép [q] (kN /m) dé dam bén.

1.6: V6i giatri [g] viratim dwoc, tim ¢ng sudt tiép 16n nhat max fc| trén dam.

_ql

Bai gidi:
1.1: Tinh céc phan Iyc lién két theo q,! .
Y=0 +V. =4 | =
. %VA 2 q . DEVA
B My=0 BV.2-d°-29.15-291.3 =0 TV =50

1.2: V& céc biéu do ndi luc (Qy), (M,) theo q,!.
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M:qlz P:2Cﬂ
;2

A IRESEREN

0 S R |
' | | |

_q|:VA; l Vc :5q| 5

| | I
| | it

1 [ ql

,ﬂ«rwrrrrrmﬁl jmﬂmﬂﬂﬂml @qu

1.3: Tinh m6men quéan tinh chinh trung tdm J, cliamét cit ngang theo kich thudc a
% Xéc dinh tAm mét cit ngang:
Chon hé truc tinh Ox,y:

Exoc:Fy EKOC:O DDXoc:O DEKOC:
0 s, 00 _s’+s¥ 0 _82a+2a3a3Ba O _29 4229 ()
é’c = F ¢ F+F, q]yc - 8a’ + 6a’ a [P/c 14 7

©) Xo
©
« _
~ o 83, Xl
—
N 8~
» g .
(qp] = A2
al 2a |a
Yy

+¢+ HE truc quan tinh chinh trung tdm la Cxy.

J =3P +2)9 = %gla“ = 28,595a" = 457,52 (cm®)

1742,
ST THefH% T e
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a(3a)’ o i, , 1641,

—(12) +B7aE.3a —Ea

1.4: Tinh mdémen tinh S clia phan hinh bi cat bdi dwdng trung hoa theo kich thudc a.

c_,a 4l 1681 5 _
5725, " g ®

1.5: Tim tai trong cho phép [q] (kN /m) dé dam ben.
Tim tai trong so' b theo diéu kién bén (rng suat don:
Mt cat nguy hiém: tai C

= 291% =2q.1> = 2q (kN.m) = 200q (kN.cm), céng trén.

J? =

=8,57653a° = 68,61224 (cn)

Pon vi [g]: (kN/m)

200q 41
457,52" 7

kon| —
max

max|o,| = m =2,5603.q (kN /cm?)

JX
Piéu kién bén:
max|o,|<[0] 0 2,5603.0<160 gy =6,24 (kN /m)

Kiém tratai trong so b0 voi diéu kién bén TTU'S trwot thuan tay:
MZt cét nguy hiém ngay bén tréi g6i C: max|Q,| = 3q,,| =3.6,24.1=18,72 (kN)
Kiém tra nhitng diém ndm trén dwong trung hoa:

max|Q, .S
zy‘ J‘ e _[51 8 (kN /cm?)

18,72.68,61224

max‘rzy‘ =
457,52.4

Kiém tra diéu kién bén TTUS phang dic biét: khéng can kiém tra vi ta da kiém tra
trén méat cat bén trai C cho 2 dk bén trén, ma men bén tréi C 1& men ¢ mémen va luc cat
cing 16n. Bong thoi dedng trung hoa nam trén bé rong hep nhat, do dé diéu kién bén
nhat dinh sé thda man.
Co6 thé kiém tra lai nhw sau:

max‘r

=0,701 (kN /cm?) <8 (kN /cm?): thoa man

Q,| =30l =3.6,24.1=18,72 (kN)

Mcn nguy hiémtai C":
M,|=q,l* =2.6,24.1=2.6,24(kN.m) =1248 (kN.cm)

Tachi can khao sét diém K phia dudi truc x céach truc x mot doan lat. t O (0;%cm)

_[M,[, _ 1248 _
\o(K)(t)\- 3 t—457’52.t—2,7277.t
T () = 18,72 2.(34,306-t?) = 20,45.10 (34,306 1*)

J b° (t) 457,52.4'
+ b°(t) =2a=4 (cm)
A1 DD41

+ S(t) = 22F HF+tH 2.(34,306-1?)
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Xétham: f(t)= %,()+4 & () =(27277.)* + 4.[20,45.10° (34,306 - 2)52
= (2,72771)° +4.(20,45.10°)" (34,306 -t?)’
= (2,72771)* +1,6728.10° (1176,9- 68,6121” +1*)
=1,6728.10°t* + 7,3258t2 +1,9687
Pit X =t2, X 0(0;34,306cm?)
Taco: f(X)=16728.10°X? +7,3258X +1,9687

Nhan thdy: ‘max f (X) < f(34,306) = 255,55
max f(t)= Z,()+4 %,()<25555

0 max\Jol (B 4t (& 16(kN/cmd) [e] 16(kN/cm?)
Théa man diéu kién bén.
Tai trong can chon [q] = qy, = 6,24 (kN.m)
Vay: [q]=6,24 (kN/m)
1.6: V6i giatri [g] viratim duoc, tim ¢ng sudt tiép 16n nhdt max fc| trén dam.
Tacé: maxft|=0,701 (kN /cm?)




