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VE MOT PHUONG PHAP TINH DO TIN CAY . 
cu A Ht NHIEU YEU TO 

NGUYEN VAN PH6, NGUYEN XUAN CHiNH 

' ... 1. Ma DAU 

Tim d<} tin c~y ella h~ nhi~u ydu t6 hl b3.i to3.n quan trt;mg trong d3.nh gi3. ch~t hrgng cU.a h~ 
thc1ng. Tru·&c h~t 13. d8i v&i cac h~ th8ng nll.ng hrgng, trong nhfrng narn g'an day b3.i toa.n d9 tin 
c~y cda h~ kinh tg, sinh thai va h~ CO' hqc dll'gc quan tam m{lt each d~c bi~t [1, 2, 3, ... ]. 

Bil.i to3.n tim d{) tin c~y cU.a ydu tO' v~ ca blw di d11'9'c gilti quygt, song b3.i toin v&i h~ nhi~u 
ye'u t5 thi cOn nhi~u v3:n d~ tOn t~i. Cho dgn nay cling chrra c6 ni9t phU'O'Ilg ph3.p dU t5ng- qu<it. 
Trang nhfrng tru·Ctng hgp rieng, chlng h~ h~ gOm m ye'u tO, S\f ki~n tU" chOi ca.c ydu tO d9c l~p 
v3. ttr chOi m{)t ydu tc5 la coi nhrr tlr ch8i clt h~, thi xcic sua:t an toAn ·cU. a h~ 13.: 

m m 

P = P1P2 "·I'm= II P< =II (1- q;) 
i=l i=l 

trong d6 Pi v3. qi 13. x<lc suS:t an to3.n va. tlr ch5i cda ye'u t8 "i". 
N ghia 13. bie't xa.c sua:t a.n to3.n clia tll-ng ye'u t<5, ta tinh du-qc x3.c suS:t an toaD. cU. a h~. 
Nhi~u b~Li to3.n thl!c te' khOng th6a min cic gilt. thigt tren. 
Ching h~n trong kgt ca:u sieu tinh, hOng m{lt ye'u t8 thl h~ c6 th~ chtra x!fy ra Slf c5. 

(1.1) 

Trong trU'Img hgp t5ng quat [4], gqi Q;(A;) Ia xac sui!t tlr cMi cua yi!u t5 "i" cda h~, 
Qi:i(Ai, A:i) 13. x3.c sua:t d~ng thOi xu3:t hi~n A;, A:ii Qi;i ... k(Ai, A;j, ... , Ak) 13. x3.c su3:t d'Ong th(ri 
xua:t hi~n Ai, A:i, ... , Ak. Ta c6 xcl.c su3:t tlr chOi cUa h~: 

rn rnm mmm 

Q = L Q,(Ai)- L L Q,,.(A;, A,.)+ L L L Q;fk(A;, A;, Ak) 
i=l i=l.i=l i=l :i=l k=l 

(1.2) 

Nhll' v~y, d~ tlnh d{l tin c~y cua h~, khong chi bie't d{l tin c~y cua cac ye'u t5 U.. du, rna con 
ph3.i tinh m_9t lo~t cic x3.c suat d'Ong thb-i. D~ tinh c3.c xic suS:t d~ng thOi d6 ta c'a.n m<?t hrgng 
th6ng tin !an, thll'ang thi khilng du, v!t I~ cho Mn nay ciing chll'a c6 phll'<mg phap tinh de xac 
sui!t dl>ng thM n6i tren m{lt each hi~u quit. Do d6, ngll'IYi ta chi nghien crru cac trll'lmg hqp rieng 
hay chich tlm dll'Q'C C~n CUa n6 [5] khi dJ!a vao y nghia kinh ti!, ky thu~t CUa viln d~. 

Trang bai nay, cac tac gia d]ra theo cac quy djnh quen thu(ic trong thigt kg va giam djnh cong 
trinh d~ d~ nghj m{lt ph11'<Yng phap tinh g'an dung d{l tin c~y cua h~ nhi~u ye'u t5, tlr d6 suy ra 
each thi<l't ki! h~ c6 d{l tin c~y dh [9]. 

2. PHUaNG PHAP TINH DQ TIN C~ Y 

Scr dl> kh5i cda phll'<Yng phap tinh (hinh 1) 
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Tfnh toan M tMng theo d.c ph1rcmg phap thOng thrrlmg, 
khong kii de"n cac nhi~u ngh nhien (tfnh theo ky vgng) 

l 
I Tinh d\> tin c~y ella t1fng ye"u t5 ella h~ I 

l I Danh gia di) tin c~y ella h~ th5ng j 

Hink 1 

1. Dung ph 1rcmg phap ph'an t,J, hii-u h~n d~ tinh toan h~ th5ng theo quan diilm tift djnh, nghia 
n. coi phll<mg sai bL.g khOng. 

N6i chung, tfnh nhll v~y ta tlm duyc ky vgng ella dh ra, trlr mi)t s5 trrrlmg hqp rieng [6]. 
2. Sau khi tinh duqc ni)i IJ1c trong cac !at cllt (theo phucmg phap ph "an td· hii-u h~), ta coi 

mlli ydu t5 Ia mi)t d5i tuqng nghien cli-u di)c l~p. Trong d6 ni)i hrc t~i cac !at eltt v5n Ia ni)i IJ1c 
ella h~ dll<Fc eoi nh1r ngo~ h.rc cda ydu til. Nhu v~y ta da d1ra ba.i toan tlnh h~ v~ bai toan tfnh 
d5i v&i tlrng ydu t5. Bil.i toan di) tin c~y eda ydu t5 v~ ciJ ha.n da duqe gi.l.i [7]. Song lJ diy e6 mi)t 
vlfn d~ ph d-e t~p c'an dll<Fc gi.l.i quyilt, d6 Ia tlm phuong sai cda ca.c ni)i IJ1c. 

Nhtr ta dii bie"t, ni)i IJ1c trong !at c1t Ia ham cda tii trgng va ella eac tham s5 thiilt ke" khk 
Theo phuang pha.p tuydn tinh h6a [8] ta c6 tM tlm dtrqc phuang sai eda ni)i !11c; bL.g each 

thay d<!oo hAm bLlg _ tY sO cU. a gia:' sg ham sO_ vA gia sO dgi sO. . 
3 .. Sau khi c6 di) tin e~y cda eae yilu t5, ta danh gia di) tin c~y eda h~ theo cic kilt qull quen 

thuqe [5, 2] nhu sau: 
m 

IT P(A,.)::;; P(B)::;; mjnP(A;) 
j=l {J} 

(2.1) 

trong d6 P(B) Ia xac sulft an toan cda h~, P(A;) Ia xae sulft an toan eda yilu t5. 
Nilu s5 yilu t5 dd 16-n thl ta dung cong thU:e: 

m i-1 

Q(A,) + L Q(A;)- L Q(A;, A,.)::;; Q(B) s 
i=2 i=l 

m 

S Q(A,) + L Q(A;)- max Q(A;, A;) 
i=2 {t<J} 

(2.2) 

3. THf DV 
I I 

13 18 14 19 151 
Xet khung 

10 11 12 4,0 

I I l 7 . 16 8 , 9 

4 5 6 4.0 

[ . 1 '~2 .3 
G.o 6.0 

Hlnk D. Su d~ t!nh 
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Nhin ke"t qulL cUa may tinh, ta cling d\f doin dU"Q'C cic y~u t5 nguy hi~m, song d~ dim bio 
chfnh xic ta phlu tinh d9 tin c~y cda ccl.c ygu t5 m9t d.ch chi tigt. 

D9 tin c~y cda ye'u tc5 trong tnrlrng hqp t~ng quat khong chi phv thu9c viw ky v~ng (gia tri 
tinh titt djnh) rna con phv thu9c viw phrrcrng sai cda ngo(li hrc va cac tham sc5 thie't ke' khic. Do 
d6, trong nhieu tnrOng h91> c3.n c~ va.o ~ng su~t cl]:'c d~i efta tinh toci.n t~t Q.inh d~ kgt lu~ v"e Sl..f 
an to3.n 13. khOng chinh xcl.c, rna phli tinh toa.n xic sua:t. 

Cac so Ji~u nh~p ctl.a bai toan 
Ten bhl toan: [General Information] 
T8ng sg nUt: 19 
T6ng sc5 phfut td-: 20 
85 lo~ tie"t di~n: 2 
85 lo{Li v~t li~u: 1 
85 nh6m tai tr~ng: 4 

Cac thOng so v"e v~t li%u 
VL s5 Module dan hoi 

1 2400000.00 

Cac thOng s6 v"e tiift di~n hlnh hqc 

TD s5 Hlnh d~ng Rgng Cao Day bvng Day canh 

1 Chii- nh~t 22.00 25.00 

2 Chii- nh~t 22.00 45.00 

Cac s6 li~u tai trqng 

S5TT D\I.Ilg TT nh6m nUt i nUt j trj sl5 i tr! s5 j 

1 TT phan b5 0 7 16 -3.00 -3.00 

2 TTphan M 0 16 8 -3.00 -3.00 

3 TT phan M 0 8 17 -3.00 -3.00 

4 TT phil.n M 0 17 9 -3.00 -3.00 

5 TTphan M 0 13 18 -3.00 -3.00 

6 TT phiin b5 0 18 14 -3.00 -3.00 

7 TT phiin b5 0 14 19 -3.00 -3.00 

8 TT phiin bll 0 19 15 -3.00 -3.00 

9 TT phiin b5 1 1 4 -0.50 -0.68 

10 TT phan b5 1 4 7 -0.68 -0.85 

11 TT phan b5 1 7 10 -0.85 -1.03 

12 TT phiin b5 1 10 13 -1.03 -1.20 

13 Tai TT(Pv) 2 16 0 -4.00 0.00 

14 T~i TT(Py) 2 18 0 -4.00 0.00 

15 Tai TT(.Py) 2 17 0 -4.00 0.00 

16 Tai TT(Py) 2 19 0 -4.00 0.00 
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Kgt qua t6 hgp n9i h;rc cda m9t s6 phln ttl-

.M;(Max) M;(Max) M;(Min) M;(Min) Q;(Max) Qi(Max) Ne(Max) 

Ph lin t -.1- s6: 9 N6i nut: 9 d<!n nut: 12 
Moment (T.m) -4.1 0.3 -2.4 0.1 -4.1 0.3 -4.1 
L. C~t (TO:n) ' 2.2 2.2 1.2 1.2 2.2 2.2 

-
2.2 

L. Dqc (TO:n) -9.2 -9.2 -7.5 -7.5 -9.2 -9.2 -9.2 
Phln t-.1- s6: 10' Ngi nUt: 10 de'n nUt: 13 

Moment (T.m) -0.5 -3.7 0.9 -2.6 -0.1 -3.1 -0.1 
L. Citt (T~) -0.5 -2.8 -0.5 -1.2 -1.6 -3.1 -1.6 
L. Dqc (T~) -8.8 -8.8 -7.3 -7.3 -8.8 -8.7 -8.7 

Phlln td- s6: 11 N3i nut: 11 de'n nut: 14 
Moment (T.m) -0.0 1.8 0.0 0.0 0.0 1.8 -0.0 
L. Ci1t (T~) 0.0 0.9 0.9 0.0 0.9 0.9 0.0 
L. Dqc (Tii:n) -21.1 -25.3 -25.3 -21.1 -25.3 -25.3 -25.6 

Phln td- s6: 12 Ngi nUt: 12 de'n nut: 15 
Moment (T.m) 

' 
0.3 4.7 0.1 2.6 0.3 4.7 0.3 

L. Clt (TO:n) 2.2 2.2 1.2 1.2 2.2 2.2 2.2 
L. Dqc (TO:n) -9.2 -9.2 -7.5 -7.5 -9.2 -9.2 -9.2 

Phlln td- s6: 13 N6i nut: 7 dil'n nut: 16 
Moment (T.m) -5.0 9.9 -3.8 5.9 -5.0 6.7 -5.0 
L. Citt (Tii:n) 9.2 -1.1 7.8 -1.2 9.2 -2.5 9.2 
L. Dqc (TO:n) ' 0.9 -1.4 0.7 0.7 0.9 -1.6 0.9 

Phlln td- s6: 14 NOi nUt: 16 de'n nUt: 8 
Moment (T.m) 9.9 -17.8 5.9 -11.3 9.9 -17.8 9.0 
L. C~t (TO:n) -4.7 -13.7 -1.2 -10.2 -4.7 -13.7 -3.4 
L. Dqc (Tan) -1.4 -1.4 0.7 0.7 -1.4 -1.4 0.9 

Phln tli- sO: 15 NOi nUt: 8 dil'n nut: 17 
Moment (T.m) -14.7 9.0 -11.3 5.9 -14.7 9.0 -14.7 
L. Citt (Tiln) 12.4 3.4 10.2 1.2 12.4 3.4 12.4 
L. Dqc (TO:n) 0.9 0.9 0.7 0.7 0.9 0.9 0.9 

Phln ttl- s<l: 16 N<li nut: 17 d<fn nut: 9 
Moment (T.m) · 9.0 -9.3 5.9 -3.8 5.9 -9.3 9.0 
L. Citt (TO:n) -0.2 -10.4 1.2 -7.8 1.2 -10.4 -0.2 
L. Dqc (TO:n) 0.9 -0.3 0.7 0.7 0.7 -0.3 0.9 

---- -----13 ::l 18 
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3 

Hinh 9. Bi~u dd bao Moment 
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Theo ke't quA tlnh toan, ta xet ttrng ye'u t5 ri€ng bi~t chAng h.,.n ph'an tti- s5 14 (hlnh 4) 

M, 

( J N 

1 
Q2 

Trong do 

! ! l l 

M1 = 10, 213T.m; 

Ql = 4,951; 

l l l 

Hinh 4 

M2 = 141T.m; 

Q2 = 13,951 

I r l. N 

t2 

q= 3T.m; 

D~ tinh d{> tin c~y cda ph"an ttr 14 ta ap d¥ng phrrang phap va s5 li~u neu trong [7[. 
Ta tinh dtrgc xac suS:t an to3.n P14 = 0.997, ciing ttrong tv v&i d.c ygu tO cOn 1{1-i 
Sau khi tinh v6i 20 phlln Itt Ia c6 P, ... , P20 

Ap d¥ng cong thlh: danh ghi ( 3) ta c6 bi€u tblrc danh gia sau: 

o, 78 :5 p :5 0.997 

K A 

KET LU~N 

1. Dg 3.p d\(ng phrrang ph3p thl din phii c6 c3.c sO li~u quan s3.t do d{Lc v~ cac d:~.i ltrgng ng~u 
nhien tham gia ba.i toan (Ky v9ng va Phmmg sai). Khi gilt thie't cac d'}i hrqng d6 Ia chu.:U thl 
vi~c tinh to3.n cuili cU.ng lA dan gih. 

Tnrlmg hqp kh8ng chu.:U thl sau khi xac djnh duyc Ia d'}i hrqng ngh nhien lo('i gl? ta ciing 
c6 blmg th5ng ke d~ tinh. 

2. Tnrlmg hqp cac d~i hrqng tham gia vao bill toan Ia qua trlnh ngh nhien th\ bai toan se 
phll-c t<J.p han vi khOi hrQ'Jlg tinh to8.n 16-n, sO li~u do d<]-c nhi~u. Song v~ m~t nguyen t1c thl v[n 
dUng dU"gc phtrong ph3.p tren khi coi thOi gian 13. tha.m s() nh~n gi<l tr~ tren m{)t q.p rOi rC}oc. 

3. D~ thie't M h~ co d(/ tin c~y d~u, ta c6 th<l dung ph ~rang phap tr\nh bay tren nh1r sau: ye'u 
t5 c6 d9 tin c~y thS:p nhS:t. (ch!ng h.,.n ye'u tO 14) dm;rc thay d()i ccl.c tham sg thie"t kf' sao cho d9 
tin c~y tang (tang c5t tltep, tigt di~n, mac be tOng v.v ... ), sau d6 tinh h,ti cho toan h~, qui trlnh 
tign hAnh ttrO"Ilg tv,. cho dtn khi cac y~u t5 c6 dQ tin c~y gh blng nhau thl.dlrng l~i. 
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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 lind inner forces of structure. In which 

•lues of design parameters and loads are chosen as their expectations. 
- To lind reliability of every element according to statistic datas of design parameters and 

<ternal loads. In which inner forces of structure are external force of element. 
- To evaluate 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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