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VE MOT PHU’ONG PHAP TINH DO TIN CAY
CUA HE NI—IIEU YEUTO —

NGUYEN VAN PHO, NGUYEN XUAN CHINH

1. MG DAU

Tim 438 tin ciy cda hé nhidu y&u t5 13 bai toin quan trong trong dénh gia. chidt lwgng cda hé
thdng. Trwée hét 1a d8i véi céc hé thing ning lwgng, trong nhitng nim gin diy bii todn 46 tm
ciy cta hé kinh &, sinh théi vi hé co hoc dwge quan t4m mdt cich dic bids {1, 2, 3,...].

Bai todn tim dq tin cdy cla yéu td vé co ‘bin i dwoc gidl quyét, song bii todn véi hé nhign
y&u t8 thi cdn nhidu vin d8 tén tai. Cho dén nay cling chwa c6 mot phwong phép di tong quét.
Trong nhitng trwing hop ridng, ching han hé gom m yéu t8, sw kién tir chéi cdc yéu 18 ddc lip
va tlr chéi mét yéu t8 13 coi nhu tir chéi cd hé, thi xdc sudt an todn cda hé la:

P=pips...pP -HPi H(l—‘h) (11)

i=1 i=1

trong 45 p; va ¢; 1a xdc sult an todn vi tir chéi clda y&u t8 “i”

Nghia 13 bift xdc suft an todn cda timg yéu t4, ta tinh dwye x4c sudt an todn cla hé.

Nhigu bii todn thwe t& khdng thda man cdc gid thiés trén,

Ching han trong két ciu siéu tinh, hdng mot y&u t8 thi hé ¢4 thé chwa xfy ra sy 8.

Trong trudng hop téng quit {4], goi Q:(4:) 13 xdc suft tir chéi cla yéu t§ “” cla h¢,
Qi;(A;, A;) 1 xdc sudt dong thoi xudt hién A;, A;; Qi k(A Ay, . .-, Ak) 13 xéc sullt ddng thod
xudt hin A;, A;, ..., Ag. Ta ¢ xdc sudt tir chdi cda hé:

i Mmoo m

Q ZQ‘A)—ZZQ”(A‘ A +ZZZQ”]‘(A”AJ’A’°)

i=1j5=1 i=1 9=1k=1

++(—') Q(Ai;AJ't'-': k) (12)

Nhuw viy, dé tinh d3 tin ciy cda hé, khdng chi bidt 48 tin ciy cda clc yéu t8 13 dd, mi cdn
phai tinh mdt loat cic xdc suit dOng thoi. DE tinh cic xdc suit dbng thdi d6 ta cin mét lu-qng
théng tin 1én, thudng thi khéng di, vA lai cho d&n nay ciing chwa cé phwong phip tinh cic xdc
guit dong thoi néi trén mét cich hiéu qué Do 44, ngudi ta chi nghlen ciru cdc tru‘?mg hgp riéng
hay chi cin tim dwoc cin clia né [5] khi dwa vdo § nghfa kinh t&, k¥ thuit cda vin 48

Trong bai niy, c4c tic gid dia theo cic quy dinh quen thufc trong thiét k€ v gidm dinh cong
trinh 8¢ 48 nghi mét phwong phip tinh gin &ing d6 tin ciy cda hé nhitu yéu t8, tir d6 suy ra
cdch thiét k& hé cb 46 tin ciy déu [9].

2. PHUONG PHAP TI{NH D) TIN CAY
So d6 khéi cia phwong phip tinh (hinh 1)
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Tinh todn hé thdng theo cdc phwong phép thing thudng,
khong ké dén c4c nhidu ngiu nhién (tfnh theo k¥ vong)

ITinh d tin ciy cda ting yéu td cda hﬂ

+
{Danh gid 46 tin c3y clia hé théng|

Hinh 1

1. Ding phwong phép phin td hiru han d@ tinh todn hé thong theo quan didm ¢t dinh, nghxa |

14 coi phvwong sai bing khéng.

Néi chung, tinh nhw viy ta tim dvoc k¥ vong cﬁa d3u ra, triv mét 8 trudmg hop riéng [6].

2. Sau khi tinh dwoge néi lec trong cic it cit (theo phwong phip phin td- hitu han), ta col
méi yé&u t8 13 mbt d8i twong nghién ctru ddc 1ip. Trong 46 ndi hre tai cie 14t cdt vén 1 ndi lwc
cda hé dwgc coi nhv ngoai lre clia y&u td. Nhu' v@y ta di dwa bai toin tinh hé v& bii todn tinh
doi véi timg yéu to Bzi todn d§ tin c3y cia y&u t§ v& co bin di dwoc gidi [7]. Song & ddy ¢ mbt
vin 48 phic tap cin dwoc gidi quyét, 46 13 tim phwong sai cda cic ndi luc.

Nhv ta di biét, ndi luc trong I4t cit 13 him cda tdi trong v3 cla cdc tham 83 thlet ké khiéc.

Theo phuong phé.p tuyen tinh héa [8} ta cé théd tim dwoc phu'tmg sai cda ndi hre; bang céch
thay dao him bing t§ s8 cda gia =8 ha.m s6 v gia s8 481 s8. _

3. Sau khi ¢ d8 tin cdy cla cdc yeu t8, ta dénh gis 46 tin cdy cda hé theo che két qué. quen

thude {5 2] nhw sau :
H P(4;) < P(B) < min P(4;) ) (2.1)

i=1
trong 46 P(B} 13 x4c sudt an toidn cha hé, P(4;) 13 x4c sudt an todn cﬁa. yéu t3.
Néu s8 y&u 68 &b Iém thi ta dung cdng thire:

Q(4) + 304 - 3 (4 45) < @(B) <

i=2 1=1
1)+ ZQ(A« ~ max Q(4i, 4;) (2.2)
=2 :
S } X :
3. THI DU 113 18 14 ‘ 19 15
Xét kXhung
i 4n -lr; 40
_ ; }
7. 16 4 17 9
4 i lg %0

£.0 ' 6.0

. Hinh 2. 8¢ 45 tinh
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Nhin k&t qui cia may tinh, ta ciing de dodn dwge cdc y&u t8 ngny hiém, song d&€ ddm bic
chink xdc ta phd tinh 43 tin ciy clia cdc yéu t8 mét cdch chi tiét.

D4 tin cdy clda y&u 5 trong trudng hop tdng quit khong chi phu thudc vio ky vong (gid tri
tinh t&t dinh) ma con phy thudc vio phwong sai cda ngoai hre va cdc tham s8 thife k€ khic. Do
46, trong nhifu trwdmg hop cin cit vio dng suit cwe dai cda tinh todn t&t dinh d& két luin v& sy
an toan 13 khéng chinh x4c, ma phii tinh todn x4c suft. -

Céc s6 liéu nhép cla bii todn

Tén bai todn: [General Information]

Téng s& nit: 19
Téng s3 phin té: 20
S8 loai tiét dién: 2
84 loai vit lidu: 1 B
88 nhém tdi trong: 4

Céc théng s6 vé vit liéu
VL 8 Module dan héi
1 2400000.00

Céc thong s8 veé tiét dién hinh hoc
TD s6 Hinhdang Réng Cao Diy bung Day canh
1 Chir nhit 22.00 25.00
2 Chirnhit 2200 45.00

Céc 50 lidu tai trong

58 TT Dang TT nhém ntti nftj trisdi trisdj
1  TTphinbd 0O 7 16 -3.00  -3.00
2  TTphinbd © 16 8  -3.00 -3.00
3 TTphinbd 0O 8 17  -3.00  -3.00
4  TTphinbd © 17 9  -3.00 -3.00
5 TT phin b 0 13 18 -3.00 -3.00
6 TTphinbd © 18 14 -3.00  -3.00 ;
7 TTphinb§ 0 14 19  -300 -3.00 !
8 TTphinbd 0 19 15  -3.00  -3.00
9 TT phin b8 1 1 4 -0.50  -0.68 :
10  TTophénbd 1 -0.68  -0.85 “
11  TT phinbs 1 7 10  -0.85  -1.03
12 TTphanbsd ¢ 10 13  -1.03 -1.20
13 TUHTT(R) 2 16 0 -400  0.00
14  THTTP) 2 18 0  -400 000 i
15 TETT{R) 2 17 0  -400  0.00
16 Tii TT(Py) 2 19 0 -400  0.00
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K&t qua t8 hop néi lve cda mds s8 phin td

Phin td sé:

Moment (T.m)
L. Cit {Tén)
L. Doc {Tén)

Phin ti 28

Moment (T.m)
L. Cit (Tin}
L. Doc (T4n})

Phin tif 28:

Moment (T.m)
L. C3t (T4n)
L. Doc (T4n)

Phin t s8:

Moment (T.m}
L. Cit (Tén)
L. Doc (T4n)

Phin ti& s8;

Moment (T.m)
L. C4t (Tén)
L. Doc (Té&n)

Phin td 28

Moment (T.m)
L. Cit (Tan)
L. Doc (T4n)

Phin ti s8;
Moment (T.m) -

L. Cit (T4n)
L. Doc (Tén)

Phin tid s5:

 Moment (T.m}
L. Cdt (T4n)
L. Doc (Tén)

9 Néinidt: 9 dén nis: 12
~-4.1 0.3 -2.4 0.1 -4.1
' 2.2 2.2 1.2 1.2 2.2
-9.2 -9.2 -7.5 7.5 -9.2
10 - N&intgt: 10 d€n ndt: 13
-0.5 -3.7 0.9 -2.6 0.1
-0.5 -2.8 -0.5 -1.2 -1.6
~8.8 -8.8 -7.3 -7.3 -8.8
11 Ndindt: 11 &&n nidt: 14
-0.0 1.8 0.0 0.0 0.0
0.0 0.9 0.9 0.0 0.9
-21.1 -25.3 -25.3 -21.1 -25.3
12 N&indt: 12 dén ndt: 15
0.3 4.7 0.1 2.6 0.3
2.2 2.2 1.2 1.2 2.2
. =9.2 -9.2 -7.5 -7.5 -9.2
13 Néindt: 7 dén nit: 16 ‘
-5.0 9.9 -3.8 5.9 -5.0
9.2 -11 7.8 -1.2 9.2
0.9 14 0.7 0.7 0.9
14  Néinit: 16 dén ndt: 8
9.9 -17.8 5.9 -11.3 9.9
-4.7 -13.7 -1.2 -10.2 -4.7
-1.4 -1.4 0.7 0.7 -1.4
15 N&indt: 8 d&n nidt: 17 -
-14.7 9.0 -11.3 5.9 -14.T
12.4 3.4 10.2 1.2 12.4
0.9 0.9 0.7 0.7 0.9
is Noindt: 17 dé&n nit: 9
9.0 -9.3 5.9 -3.8 5.9
-0.2 -10.4 1.2 -7.8 1.2
0.9 -0.3 0.7 0.7 0.7
== _Ts'/a/TM b —— ey ]
3 = (]
10 1 2
~3 L u,-,‘] . w l
[T a——16 ¢ & H
L hl oy
4 5 &
- ~ .
‘z"] . Wy 7 ZL‘J

Hink 8. Bidu 4% bao Moment
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4.7
2.2
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6.7
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9.0

34.
0.9

-9.3
-10.4
-0.3

Mi(Max} M;(Max} M;(Min} M;(Min) @:i(Max) Q;(Max) Ne(Max)

4.1
2.2
-9.2

-0.1
-1.6
-8.7

-0.0
0.0

-25.6

0.3
2.2
-5.2

-5.0
- 9.2
0.9

2.0
-3.4
0.9

-14.7
12.4
0.9

9.0
-0.2
0.9



Theo k&t qua tinh todn, ta xét tirng y&u t& ridng bidt ching han phin t& 58 14 {hinh 4)

My Mz

@ Hink 4
Trong dé

M, = 10, 213T.m; Mg = 141Tm; ¢q= 3T.m;
Q1 = 4,951; @, = 13,951

PE tinh d6 tin cdy cda phin t& 14 ta ip dung phwong phap vi s8 lidu néu trong [7].
Ta tinh dwoc xdc suit an toan P14 = 0.997, ciing twong tw véi cdc yéu t8 cdn lai
San khi tfnh véi 20 phin ¢ tacd Py,..., Py

Ap dung cdng thic dinh gid (3) ta c6 bidu thitc ddnh gid sau:

0,78 < P < 0.997

KET LUAN

1. Pd 4p dung phwong phép thi cin phii cé cdc s§ lidu quan sit do dac vE cic dai lvgng ngiu
nhién tham gia bai todn (Ky vong va Phwong sai). Khi gid thi€t cdc dai lwong d6 14 chudn thi
viée tfnh todn cudi cing Iy don gidn.

Trudmg hop khéng chuin thi sau khi xdc dinh dwoc 13 dai hrong nghu nhién loai gi? ta ciing
¢6 bang théng ké d? tinh.

2. Trudmng hop cic dai lrgng tham gia vio bai todn 13 qud trinh nghu nhign thi bii todn 58
phtrc tap hom vi khéi lwong tinh todn 1ém, s8 lidu o dac nhitu. Song vE mit nguyén tic thi vin
dimg dwoge phwong phip trén khi coi thdi gian 13 tham s8 nhin gid tri tvén mdt t3p roi rac.

3. D& thift k& hé ¢6 &5 tin ciy d8u, ta c6 thé dung phwong phép irinh biy trén nhuw sauw: yéu
t3 c6 d5 tin ciy thip nhit (ching han y&u t§ 14) dwoe thay d6i cdc tham s8 thift ké sao cho d8
tin cdy ting (tdng cSt thép, ti€t dign, mdc bé tdng v.v...), sau d6 tinh lai cho todn hé, qud trinh
tién hanh twong tw, cho dfn khi c4c y¥u t8 ¢b 45 tin ciy gin bing nhau thi dimg lai.

Pia chi: Nhin ngdy 18/1/1996
Trudéng doi hoe Xdy dung
Vién KHRKT Xdy dung
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SUMMARY

A METHOD FOR EVALUATION RELIABILITY OF SYSTEM

In this paper, the authors have presented a method for evaluation reliability of system.
The method includes three steps:
- Deterministic calculation by finite element method to find inner forces of structure. In which

alues of design parameters and loads are chosen as their expectations.

- To find reliability of every element according to statistic datas of design parameters and

cternal loads. In which inner forces of structure are external force of element.

- To evalnate reliability of system by to determine lower and upper bounds.
For illustration, evaluation of reliability of multi-story frame of reinforce concrete is considered.
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