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BT lon Ky thuat do tin cay

BAI TAP LON

Thanh c6 tiét dién ngang hinh tron duong kinh d chiu tac dung cac lyc F1 va F2 va
dugce dd bai cac 0 A va B nhu hinh 1. Lyc tac dung F1 va F2, chieu dai thanh | va
khoang cach a, b 1a cac dai lugng ngau nhién co gia tri trong bang 1.

a Fy ) b ‘ Fs
L L
A o8B
- : »
Hinh 1
Pai lugng Gia tri trung binh Sai léch binh phuong trung binh
Luc tac dung F1, N 600 500
Luc tac dung F2, N 1200 120
Doan cong xon b, mm 800 10
Vi tri dat luc a, mm 500 5
Khoang cach |, mm 1600 15
Ung suat giGi han ob 1500 50
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Phan tich d¢ tin cay R khi mg = 20 mm, S¢ = 0,002 mqg theo phuong phap mé men

thich hop.

Thiét ké (tinh d ) khi R = 0,999 theo phuong phap mé men thich hop.
Phan tich d6 tin cay R khi mg = 20 mm, S¢ = 0,002mg theo phuong phap tim diém

X4c suat lon nhat.

Phan tich R khi mg = 20 mm, Sq = 0,002mq va thiét ké R = 0,999 theo phuong

phap x4u nhat.

Phan tich d¢ tin cay R khi mg = 20 mm, Sq = 0,002mqg theo phuong phap mo phong

Monte Carlo.
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BT lon Ky thuat do tin cay

BAI LAM
< Biéu do Momen :
Tt 2 phuong trinh:
Va + Vg = F1 + F (gia thiét 2 phan luc déu hudng 1én)
Ve.l=Fra+Fa(l+b)

= Ve =1987,5 (N)
2 Va=-187,5(N) {Vahudng xudng}

Ta thiét 1ap duoc so @ Momen uén:
P

Va

L

B

Ms

I

Mmax= Mg = F2.b

1. Phan tich d§ tin cay R khi mg =20 mm, Sq = 0,002 mq theo phwong phap
m& men thich hep.

Ung suat udn 16n nhat xac dinh theo cong thic:

_M _32Fb
W zd®
el 32.Eéb _ 32.12005800 _ 1993 MPa
rd .20
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BT lon Ky thuat do tin cay
2 2
52 = (adj s2+ (a“j S§+(a—a) H
oF ab ad

— —\2
52_ [BZbJ 524 (323 S§+(—96._F.bj s
z.d z.d z.d

2 2 2
_ (32.800) .1202+(32.1200j 1024_(—96.1200.800} 0,047

S

7.20° 7.20° 7.20%
=15243,1 MPa
Ta co:
m, =&, —6 =1500-1223=277MPa

S, =12 +S2 =/15243,1+50° =133,2

-m L
z——p="Ta 22T _ 50706
5, 1332

Két luan: Vi gia tri z = -2,0796 ta tra duoc do tin cay cua thanh 13 R = 0,98124

2. Thiét ké (tinh d ) khi R = 0,999 theo phwong phap mé men thich hop.
- Ung suat udn 16n nhat xac dinh theo cong thic:
M _32Fb
W zd®
Vi F2, b va d 1a cac dai lugng ngau nhién, do d6 ta xac dinh gia tri trung
binh o va sai l&éch binh phuwong trung binh S_theo cac cong thirc sau:
32.Fb 321200.800 9,78.10°

—3

zd xd
=) (&) (5
oF ob od
52 (BZbJ 524 [32FJ 5 L ~96.F, bj 52
zd 7.d ”d
2
[32 800] 12074 (32 1200} 102+(M39-800J (0,002d)’

z.d z.d z.d
9,7556.10"

—6

d

MPa

O =
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BT lén K§ thuat do tin cay

6 il 6
§=5,—5=1500— 9, 7?.310 _ 1500.d _39, 78.10
d

9,7556.10" 1 %
S, =432 +8% = \/T +507 = ?\/9, 7556.10" + 2500.d

3 —(1500.63 —9,78.106)
g

\/9,7556.10" + 2500.d°
Taco: R=0,999 — A= 3,09
—(1500.63 9 78.106)

= —=-3,09
\/9,7556.10% + 2500.d

=1500.d° —9,78.10° = 3,009, 7556.10 + 2500.d°
<1500%d° —2.1500.9,78.10°d" + (0,78.10° )2 =3 092.(9, 7556.10 + 2500.66)

Dung phan mém Microsoft Mathematic dé giai phuong trinh trén

(o B EEE T
Input solve( 1500% x° — 2+ 1500 - (9.78) - 10° x° + (978 10°)% = (3.09) (9.7556 - 10" + 2500 x°),x)

[ e ——
_F 16520000000 — 4120 267871570990

=
|
N 989391

® 16,4293737839338

Salution 2

f P ——
(4120 267871570990 + 6520000000
| 989391

7 20.6026084343161

x

- Két lusn: Buong kinh thanh 1a d = 20,6 mm tuong (ing Vi X&c Suét
khong hong la R = 0,999.
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BT lon Ky thuat do tin cay

3. Phan tich d¢ tin cay R khi mg = 20 mm, S¢ = 0,002my theo phwong phap tim
diém x&c suat lon nhat.
< Lap lan 1:
a. Ham trang thai toi han:

g(x)=o —io=M _32Fb
e W zd?
Sg(0)=0 _32Fb
" ond?
trong do:

0, =0, +U,,So
F,=F+u.S,
b=b+u,S,
d=d+u,S,

32.(E+UFSF )(5+ub8b)
7:.(6+udsd )3

—>g(u)=0,+U,S, -

Chon diém u° = (u,, U, U, Uy) =(0,0,0,0) 1a diém khoi dau.
b. Xac dinh g (uo) tir phuong trinh trang thai:

9(u") =, ~32FD _y50 321200800 o,
zd? 20

T,
c. Xac dinh vg(u®):

Ta co:
og(u) og(u) ag(u) ag(u
vg(u) =| B 9) dgu) cg(u)
au, ou.  ou,  Ou
328¢ (b+U,S,)  32(F+UeSe)S, 96.(F+ucS, )(b+u,S,)S,
= O'b’_ — [ — 3 — 4
72'.(d+Ude> 7Z'.<d+Ude) ﬂ.(d+Ude)
Svg[s, - S250,_%2Fs, soFts,
z.d .d z.d

= (50; -122,29;-15,286; 7, 338)
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BT lén K§ thuat do tin cay

d. Tinh: [Vg(u°)| =450 +122,29° +15,286" + 7,338 =133,2

e. Tinh ti sb:
o VoW’) _( 50 122,29 -15286.7,338
[Vow®)| \1332" 1332 ' 1332 '133,2

= (0, 3754;,-0,918;-0,1148;0, 055)
f. Xac dinh gia tri: B° =[u°| =0
g. Vong lap tiép theo bat dau véi:

0
w=—at o+ 9 L (0 3754;-0,918,-0,1148;0, 055){0+ﬂ}
[Va) 133,2

=(-0,7808;1,9097;0,2387; —0,1146)

< Lap lan 2:
a. Xac dinh g(u?) tir phuong trinh trang thai:
32.(F +u'S¢ )(b+u',S,)

g (ul) =0, +U', S, —

ﬂ.(a+uld S, )3
=1500-0,78.50 - 32 (1200 +1, 909.120) (800 + ?, 239.10)
7.(20-0,114.0,04)
= -0,863
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BT lon Ky thuat do tin cay

b. Xac dinh vg(u'):

Vg(u):(ag(u) og(u) dg(u) ag(u)j
ou, ' ou. ' ou, oo,

p

;z.(8+udsd)3 , n.(8+udsd)3 , 7[.(a+ude)4

{ _32.SF(5+ubSb) 32.(F +UgS¢ )S, 96.(F+u.S;)(b+u,S,)s,

| 325, (b+u’,s,) __32.(E+u1FsF )S, 96.(F+u'cSe)(b+u'S,)s,

n=lsg - ’ :
DT T s (e, e(dns,)

325, (b+0,2387S,)  32.(F+1,9097S.)S, 96.(F+19097S )(b+0,2387S, ),
* z(d-oiuses,)  x(d-011468,) 7.(d-011465, )
— (50;-122,7423;-18,2184;8,7729)

[vah)|= \J50% +122,74? +18,217° +8,772° =134,06
c. Tinhtisd:
oo vgu') ( 50 . -122,74 -18,217 8,772
[Va")| \134,06° 134,06 ' 134,06 '134,06

= (O, 373;-0,916;-0,136;0, 065)

d. Xac dinh gia tri: p :\\ul\\=J0,782 +1,909 +0,239% +0,114% =2,079
e. Vong lap tiép theo bat dau vai:

-0, 738}
[V 134,06

—(-0,773;1,899;0,282;-0,135)

1
uz—al{ﬂu () }—(0,373;—0,916;—0,136;0,065){2,079+

Str dung Matlab dé thyc hién lap cho cac lan tiép theo véi diéu kién

ding 12 sai s6 Au < 0.00001.
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BT lon Ky thuat d¢ tin cay

File Edit Tet Go Cell Tools Debug Desktop Window Help ¥ ‘ X
DEH|[ 6 RB20 52 [ Henh B -BRRRE BE|ww | fi BOIB&0
Bl - s x e
1-  clear all; A u
1-  cle B
Sll= symes ul u2 ul ud;
4- g =1500 + 50%ul - (32%(1200+120%u2)*(300+10%u3))/(3.14* (2040.04%ud)*3);
5-  qrad = [diff(g,ul),diff(g,u2), diff(g,u3), diff (g, u4)];
- uwl=1[0000];
7-  gradud = [0 0 0 0]:
8- k=1
= fprintf('Lan lap thu')
10 -  disp(k) B
1- u=s[0ooo]
12 - [wnile (1) i
13 - gu = subs(g, [ul u2 u3 vd], [u0(l) uwd(2) ud(3) wl(4)]) .
14 - gradu = subs(grad, [ul w2 u3 ui], [u0(l) w0(2) wl(3) wd(4)]) =
= abs_gradu = norm(gradu) =
16 - a = gradu. /abs_gradu E
= beta = norm(ud)
18 - u = -a*(beta + gu/abs_gradu);
15 - fprintf('\n\n')
20 - & = norm{u-ul);
- if e < 0.00001
22 - break
23 - else
4= ul = w
25 - k= k+l;
26 - fprintf('Lan lap thu')
27
28 - end
29- ‘end
30
kil b
32
33 i
r
scipt g 7 [OR

Bang sau c6 duoc sau khi chay doan code
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BT lon Ky thuat do tin cay

ul
1 U,
Busclap | |, g(u) vow) | Vo) a B
U,
0 50 0.3754
0 -122,2930 -0.9181
1 0 277.07 15,2866 133.2032 0.1148 0
0 17,3376 0.0551
-0.7808 50 0.3729
1.9097 -122.7423 -0.9155
2 0.2387 -0.8609 18.2184 134.0692 101359 2.0801
-0.1146 8.7729 0.0654
-0.7733 50.0000 0.3727
1.8984 -122.8237 -0.9156
3 0.2818 -0.0781 18.2035 134.1416 01357 2.0736
-0.1357 8.7708 0.0654
-0.7727 50.0000 0.3727
1.8981 -122.8229 -0.9156
4 0.2813 -1.2751e-005 18.2030 134.1407 01357 2.0731
-0.1355 8.7706 0.0654

Céc két qua hoi tu tai chi s6 do tin cay B =2,0731 twong tng R = 0,98077 sau 4 vong lap.

4. Phan tich R khi mg =20 mm, Sq = 0,002mq va thiét ké R = 0,999 theo phwong

phap xau nhat.
- Ham trang thai giGi han xac dinh theo céng thuc:

M 32Fb
9(X)=0,-0=0, WS T

- Khoang cach giita gia trj trung binh va diém cudi:

Ac, =S, =50
AF, =S, =120
Ab=S, =10

Ad =S, =0,04
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BT lon Ky thuat do tin cay

- Giatri trung binh ham trang thai gidi han:

32.Fb _1500— 32'1200;800 _ 977

rd’ .20
- Gradient cua g tai gia tri trung binh:

[L 32_5) ; 32_5 ; %. Fbj (1,1,0186;1,528;183,346)
zd

T 7d

g(X)=0,-0=0, -

- Tuday suy ra:
Ag =(1.50+1,0186.120+1,528.10+183,346.0,04) =194,84

Mién thay d6i ham trang thai giGi han
(§—Ag;§+Ag)=(277—194,84; 277+194,84)
—(82,16;471,84)

g-Ag 82,16
Zl = —ﬂ = — =
JSi, 57 1332

Tai chi sb do tin cay p = 0,617 tuwong tng véi R = 0,731

=0,617

4b. Thiét ké R = 0,999 theo phwong phap xiu nhat
Véi R =0,999 thi = 3,09

M 32.Eb
g(X)=0b—0“=0b—W=0b—W
_ 9.78.10° 1500.63—9,78.106
g=5&, —&=1500— = =

Gradient cua g tai gia tri trung binh:

—3 ’ —3 1 —4

18152,86.12229,3 29,35x10°
Vg=|1
d d d

8152 86 120+ 12229 3

d’ d’

5503181
3

AgQ = (1.50 10] =50+

Truong hop xau nhat g -Ag >0nén:
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MS

Trang 11



BT lén K§ thuat do tin cay

9,78.10° 5503181

1500 - -(50+———) =0
d? ( 5d° )

Str dung phan mém tinh:

e i e ——

Input 43396819
solvelneq (1450 ——=10, ){')
5 :{.d
ousut /73396819

r=<0orx = o —
5358

[
-
his i equality was solved for x, Would ol like to plot this inequality or plot both sides of this expression in 207

[

Chon két qua d > 18.1568 mm

5. Phan tich d9 tin cay R khi mg =20 mm, Sq = 0,002my theo phwong phap mo
phéng Monte Carlo.

Str dung phan mém Matlab dé thuc hién mé phong Monte Carlo cho ham trang
thai
M 32.Fb
9(X)=0, —o =0y~ =0, B
Nhap dong code sau vao chuong trinh Mfile cua Matlab:

clear all;

clc;

fprintf( 1, 'Nhap so gia tri ngau nhien n \n');
n = input (' ');

s = 1500 + (randn(n,1) * 50);

f = 1200 + (randn(n,1) * 120);

b = 800 + (randn(n,1) * 10);

d =20 + (randn(n,1l) * 0.04);

sigma = (32*f.*b) ./ (pi*d."3);
g = s - sigma;

figure (1) ;

hist (£,1000);
figure (2);

hist (b,1000);
figure (3);

hist (d,1000);
figure (4);

hist (sigma, 1000) ;
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BT lén K§ thuat do tin cay

h = findobj (gca, 'Type', "patch'");

set (h, 'FaceColor', 'k', "EdgeColor', 'k")

figure (5);
hist (s,1000);
h = findobj (gca, 'Type', "patch'");

set (h, 'FaceColor', 'b', '"EdgeColor', 'b")

figure (6);

[nl,xoutl] = hist(s,1000);

bar (xoutl,nl);

hold on;

[n2,xout2] = hist(sigma,1000);
bar (xout2,n2) ;

figure(7);
hist (g,1000);

g _mean = mean (g)
g std = std(qg)

m=0;
for i=1:n

if g(i) <0

m=m+1;

end
end
m=m
fail = m/n
reliability = 1 - fail

fporintf (1
fprintf (1
fprintf(l, 'F = %5.8f\n',fail);
fprintf (1

, 'gla tri trung binh m(g)

, 'R = %5.8f\n',reliability);

$5.8f\n',g mean);
;, 'sal lech binh phuong trung binh s(g) = %5.8f\n',g std);

Sau khi chay chuong trinh v&i s6 gia tri ngau nhién n = 20000:

Bl Figure 1 =R

B Figure 2 o B

File Edit View Insert Tools Desktop Window Help

Dgde |k RATDLEL-C|0EH =D
0
70
&0
50

40

30

20

1]
700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

¥

File Edit View Insert Tools Desktop Window Help o

Do k| RNUDLEL- S/ 0E DO

770 780 790 800 810 820 830 840

Do thi phan b6 luc F
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BT lén K§ thuat do tin cay

B Figure 3 | B B Figure 4 (=& [l
Fle Bt View et Took Desbiop Window Help . Fle ot View Imet Took Desttop Window Help -
EEDIDEEYT T PRI DEde kL0984 - R/ 0B a0 |

a0 a0

/| a

70 m

@ 1]

=0 =0

40 40

kil kil

il il

10 10

1985 199 19.95 20 2005 201 016 02 05 gm 800 900 1000 1100 1200 1300 1400 4500 1600 1700

Db thi phan bé duong kinh d Db thi phan b o

B Figure 5 o E B Figure 6 =L ]
| Foe it view Insen Took Desitop Window Help M | Fle Edit View Insen Tools Desitop Window Help -
Ddde | kRO E4- 208 e DEde| bV LELA- Q08 | aD

1700 1600, 1500 1400 1300 1200 1100 1003 80q &y 7 .

[=

[70
Feo '

t

[ s0

[ 40

E

[

[ 10

i B a0 tE w40 tw0 10 (@0 16 ' T

D6 thi phan bd op

B foure ™ e s | ——
Fe Edt View bt Toos Desp Window Hep
1Sk [RKOPRL- B 0B D
%0
ol A
70
60
50
40
0
2
10
gm 200 0 20

Do thi ham trang thai g(x)
gia tri trung binh mi{g) = 27T7.82698184
2ai lech binh phuong trung binh =(g) = 131.91215142
F = 0.01880000
2] _9.93120000
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Sau khi chay chuong trinh véi sb gia tri ngau nhién n = 1000000:

B Figure 1 (=] B [
File Edit View Inset Tools Desktop Window Help o

DEde ARG EL- |08 |(nd

4500 i i i i . -

4000

3600

3000

2500

2000

1500

1000

500

0
600 a0 1000 1200 1400 1600 1800

Db thi phan bé luc F

Bl Figure 3 =
File Edit View Insert Tools Desktop Window Help o

DEde | h|RWAUBDEL- 2|08 (@

4000 ¢ " 0 " " " 0 0 =

3500 -
3000 -
2500 -
2000 -
1500 -
1000 -

500 -

0
188 1986 199 1995 20 2005 200 2075 202

Pé thi phan bé dwong kinh d

B Figure 2 [=]E e
File Edit View Inset Tools Desktop Window Help ~

DEde | ARV LA- (208 nD

4000~

3500 -

3000 -

2600 -

2000 -

1500 -

1000 -

800 -

0
780 760 770 780 780 800 810 820 B30 540 6850

Bl Figure 5 (o] B e
File Edit View Inset Tools Desktop Window Help >

DEEe | MAKIOV9EL- (2|08 (n D

4500 " " " 0 0 =

4000

3500

3000

2500

2000

1500

1000

500

jul
1200 1300 1400 1500 1600 1700

Db thi phan bé doan b

Figure 4 (=] E
File Edit View Inset Tools Desktop Window Help a

DEde | h|RRUBDEL- 2|08 8O

4500 " " " " " 0 o
4000
3500
3000
2500
2000
1500
1000

500

a
E00 a00 1000 1200 1400 1600 1800 2000

Do thi phan bé o

B Figure 6 [ & [
File Edit View Inset Tools Desktop Window Help M

DAL KM AROUPEL- S| 08| 0D

4600

4000

3500

3000

2500

2000

1500

1000

A00

0
2000 1800 1600 1400 1200 1000 800 600

Pb thi phan bé op

Do thi phan bé 6 va o
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B Figure 7 [ =[5 fmt
File Edit View Insert Tools Desktop Window Help N

ODddS [ kRA09EL- (S |08 | D
4000 . ‘ ‘ ‘ : ‘ -
3500
000
2500
2000
1500
1000

a00

0
-400 -200 800 1000

Do thi ham trang thai g(x)
gia tri trung binh mig) = 277.589238514
gai lech binh phuong trung binh =(g) = 133.0840273%9
F = 0.01878900
R = 0.98121100
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