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I. PE TAI KHAO SAT PO TIN CAY SAN BE TONG COT THEP
UNG LUC TRUGC
-Tén dé tai: “Khdo sat d¢ tin cdy san bé tébng cét thép @#ng luwc
trwoc”
- M4 sé dé tai: T2009-14-08
-Chu nhiém dé tai: Nguyén Thanh Huwng
- Thanh vién tham gia:
1. Ho Viét Chwong
2. Phan Huy Thi¢n
- Mobile: 0912.480.947 Email: hungnguyen73xd@yahoo.com
-Co quan chu tri dé tai: Truong Pai hoc Vinh
- Thoi gian thuc hién: tir 01/01/2009 d¢én 15/12/2009

Il. TINH CAP THIET, MUC TIEU, CACH TIEP CAN, PHUONG
PHAP NGHIEN CUU, NOI DUNG NGHIEN CcUU

2.1. Tinh cip thiét cia dé tai

Vi viéc khoa hoc va cong nghé phat trién, do thyc té con nguoi
doi hoi, nguoi ta phai thiét ké ché tao va van hanh cac hé thdng
phuc tap, c6 tam quan trong dac biét, yéu cau an toan cao nhu 10
phan tng nguyén tir, cong trinh trong vung c6 dong dat... Cac cdng
trinh nay véi kinh nghiém 1a khong du, ma nguoi ta phai dung céc
cong cu toan: ly thuyét xac suat, théng ké toan hoc va ly thuyét qua
trinh ngau nhién dé giai quyét bai toan. Tu d6 ra doi cac linh vuc
nghién ctru: dao dong ngau nhién, déong luc hoc ngau nhién, Iy thuyét
d6 tin cay va tudi tho céng trinh.

Nhung khé khin cho viéc ap dung ly thuyét do tin cay do la:

- Doi hoi lugng thdéng tin 16n;

- Khéi lugng tinh toan 16n;

- Hé théng tiéu chuan chua dong bo.

Ngay nay vaéi su phat trién caa cdng nghé may tinh, cac phuong
phadp xt ly va thu thap thong tin dugc hoan thién, nén nhitng khé
khin trén dan dugc khiac phuc. Nhiéu nuéc da tap trung vao viéc doi
m&i cac tiéu chuan trén co so ly thuyét do tin cay.

Do vay, viéc nghién cuau va khao sat do tin cay su lam viéc cua
san bé téng wng lyc trudgc 1a rat quan tron, nhim dam bao an toan
cho két cau trong qué trinh st dung.

2.2. Muc tiéu cia dé tai

Panh gia mac do anh hudong cua cac tham sé dén kha niang chiu


mailto:hungnguyen73xd@yahoo.com

luc cua két cau, khao sat va danh gia do tin cday cua coéng trinh theo
tirng giai doan khao sét, thiét ké, thi cong, ché tao,...

2.3. Céch tiép can, phwong phap nghién ciu

- Coi san bé tdng tng luc trude 1a d¢6i twong nghién cau tai thoi
diém buéng cdt thép, giai doan su dung.

- Phuong phéap nghién ctu: Ung dung ly thuyét do tin cay dé xéac
dinh d6 tin cay cua san bé tong ung luc trudc.

2.4. P6i twong, pham vi nghién cku

- P6i twong nghién ctru cua dé tai 1a két cau san bé téng ung luc
truoc.

- Pham vi nghién cuu: Nghién ctru danh gia d¢ tin cay cuaa san
bé tong wng luc trudc.

2.5. Noi dung nghién cwu

- Tim hiéu vé bai toan do tin cay cua cong trinh;

- Khao séat cac tham sb anh hudng dén d6 tin cay caa san bé tdng
ung luc trudc.

- banh gia d¢ tin cay cua san bé tong tng luc trudc.

I11. CAC KET QUA NGHIEN CUU PA PAT PUQC

3.1. Tim hiéu nhitng yéu té6 anh hwéng dén dé tin cay cia san
wng lwc truwdéc

Do tin cay cua két cau san bé téng ung luc trude, phu thudc cac
yéu té ngau nhién c6 thé dic trung bang sé (cac yéu té xac dinh) va
hién tai chua thé dic trung bang sb (cac yéu té6 khong xac dinh) anh
huéng dén kha niang lam viéc cua né.

Ciing nhu cac két cdu cong trinh néi chung kha ning lam viéc
cua két cdu san bé téng ung luc truéc phu thudc vao rat nhidu yéu tb
anh hudong nhu: tiéu chuan thiét ké, trinh do thiét ké, cong nghé thi
cong, cong tac quan ly, khai thac cong trinh, tai trong tdc dong va
moi trudng... Cac yéu té anh hudng ndi trén xuat hién va ton tai
trong thuc té nhu 1a cac dai lwong ngau nhién do nhitng nguyén sau:

- Trong thiét ké: cau tao khong hop ly, bd tri cot thép khdng
dang. Sa dung md hinh tinh toan khdéng thuc té, khéng kiém soat
duoc tat ca cac tac dong nhiéu yéu td lyec.

- Trong thi céng: thiét ké cong nghé khdng hop ly, khong du chi
tiét.

- Trong khai thac: thay doi tai trong khai thac, tac dong dén
cong trinh xay dung (tai trong gid, nhiét do, tai trong dia chan...).
Do bién d6i cac tinh chat vat ly cua bé tdng trong qué trinh ché tao



va khai thac. Do su phan tan vé cuong d6 va cac tinh chat dan hoi
cua vat liéu, sy khéng 6n dinh trong céng nghé thi céng. Do su phat
trién tinh chat cuong d6 cua vat liéu trong két cau, tir bién, co ngot...

- Cé&c yéu té anh hudng dén do tin cay cua két cau san bé tdng
cbt thép bao gém cac dai lugng ngdu nhién xac dinh cac dic trung
bang sé va cac dai lwong ngau nhién khéng xdc dinh dugc cac dic
trung bang sd. Vi du: cuong do bé tong, cudng do cét thép, cudng do
cap, kich thuéc hinh hoc...cua mot két cdu san bé téng ung luc trude
cu thé 1a cac dai lwong ngau nhién xac dinh. Cac yéu té ngau nhién
c6 anh hudng dén kha ning 1am viéc cua cong trinh nhung trong thuc
té khong dinh luong dwoc nhu tam 1y, stc khoe cua nguoi ky su va
cong nhan trong thiét ké, thi cong cong trinh... déu 1a cac dai luong
ngau nhién khong xac dinh [2].

3.2. Co sé¢ ly thuyét xac suat sir dung trong tinh toan aé tin
cay ddi véi két cau cong trinh.

Budgc dau tién trong viéc tinh toan do tin cay hay xac suat hong
caa mot két cau 1a chon tiéu chuan an toan hay pha hoai cua phan tu
hoic két cau duwoc xem xét cu thé, cac tham sé tai trong va sac bén
thich hop, dugc goi 1a cac bién co ban X;, va quan hé chuc ning cua
ching phu hop vai tiéu chuan &p dung. V& mit toan hoc, ham cong
ning cho mdi quan hé nay c6 thé duwoc md ta bai:

M = g( X1, X2, ..., Xp).

Trong d6 X1, Xz, ...,Xs 1a cac dai lwong ngau nhién anh huéng
truc tiép dén trang thai cua két cau.

Mat trang thai gidi han dugc xac dinh khi M = 0. Pay la ranh
giGi gitta mién an toan va mién khéng an toan trong khéng gian tham
s6 tinh to4an va no6 ciing thé hién trang thai ma mot két cau co thé
khong con thoa man chac ning nhu duoc thiét ké. Xét truong hop
don gian gém hai bién ngiu nhién co ban doc lap théng ké va co
phan phdi chuan, S 1a hiéu Gng tai trong tac dung Ién két cau(ang
suat, bién dang, chuyén vi...) ¢ gia tri trung binh 1a ps va do léch
chuan 13 os va kha nang chiu luc cua vat liéu R, c6 gia tri trung binh
|4 pr va do léch chuan 1a og.

Pat M=R-S

M duoc goi 1a mién an toan hay quing an toan. Piéu kién an
toan ddi véi két cau khi M = g(R,S) > 0 va su hu hong xay ra khi M
= g(R,S) <0 (duoc minh hoa qua Hinh 1).

X&c suat an toan c6 dang:



ps = P(R>YS) = P(M>0)
Xac suat khong an toan hay xac suat hu hong dugc xéc dinh:
pi=1-ps =P(R<S)= P(M<0)

Do ps = @ 0—(ur — )
ol +ol
hay p; =1-® _HR T Hs
ol +o!

O day ®[.] 1a ham "phan phdi chuan tiéu chuan" va dd duoc lap
thanh bang tra.

d(x) = j % exp {— %}dt

S N
9(R,S) <0
Mién khdng an

(@2}

E' Phuong trinh trang thai
- giGi han

e 9(R,S)>0 g(R,S) =0

Mién an toan

Stc bén R

Hinh 1: Céc trgng thai cua két cdau
Nhu trén ta dd gia thiét raing R va S 1a cac bién ngau nhién cé
phan phdi chuan, qua phan tich, ta cd thé két luan rang M ciing 1a
mot bién ngau nhién chuan, nghia 1a ¢6 ky vong toan (gia tri trung

binh): UM = MR - Us
va do léch chuaniom = Jo2+o?

Ti s6: p = fu

Owm

Goi la chi sé dé tin cdy hay con goi la chi sé béta, gia tri cua B
cho biét gia tri trung binh cua khoang an toan (um) nam cach xa ranh
giGi an toan va pha huy bao nhiéu lan d6 léch chuan caa né (om). Gia
tri B cang lon cho thiy d6 tin cay cang cao hay xac suat pha huy



cang thap. Nhu vay, xac suat hu hong duoc xac dinh nhu sau:
, pr = @(- B)
Va xac suat an toan: ps =1- pr =1-®(-p)=1-[1- @(-B)]
: Q(B)I 1 r 14
Néu goi fs(s) va fr(r) lan lugt la ham mat d6 xac suat cua biéen
ngau nhién S va R, ta c6 thé biéu dién mot cach dinh tinh xé&c suat
hong thé hién & phan giao thoa ctia hai dudng cong nhu sau (Hinh 2)

[1].

fr(r)

fs(s)

Ham mat d6 xac suit

s HR R, S

Hinh 2: M6 hinh giao thoa thé hién xac sudt khdng an toan
3.3. Khao sat d¢ tin cay cua san
3.3.1. Panh gia dd tin ciy san wng lwc trudc theo diéu kién
bén
1. S6 liéu tinh todn (Thiét ké theo tiéu chuin ACI 319-1999) [8,
9]

So6 lidu thiét ké S6 liéu khao sat Do léch so lidu

Chiéu day san H = 24cm
Bé rong san B = 9m

Chiéu day san H = 23.65cm
Bé rong san B = 9.035m

Chiéu day san Xy =
0.35cm

Nhip L = 9m

S6 lugng cap n = 27cép

rng suat cap f = 1070Mpa

Dién tich cap Aygs
140mm?

Trong
B6KkN/m?

lugng san sw

Nhip L = 9.045m

S6 lugng cap n = 26.6¢ap

rng suat cap f = 1052Mpa

Dién tich cdp Aps
137.5mm?

Trong lugng san sw
6.09kN/m?

Bé rong san Xg = 0.035m
Nhip X. = 0.045m

Sb lugng cap X, = 0.4cép
rng suat cap X;= 18Mpa

Dlén thh Cé.p XAsp =

2.5mm?

Trong luong san Xsyw =




Tinh tai tuong ST Tinh tai tudng ST= 0.09kN/m?

2kN/m? 1.62kN/m? Tinh tai tuong Xst =
Hoat tai HT = 3.6kN/m? Hoat tai HT = 2.89kN/m? 0.38kN/m?
Toa d6 cdp (Theo H) y = | Toa d6 cap (Theo H) y = | Hoat tai XuTt =

98mm 99.5mm 0.71kN/m?
Toa d6 cap Xy = 1.5mm

2. § nh gi, ®é tin cEy sun tli théi ®iOm bu«ng
thbp
Theo ti2u chuEn sun ®fm bfo ®¢é bOn khi thaa
m-n hai ®iOu kilOn:

F - i
{ =0 M_ n.f.A .3 (sw.i-8y.nfA) e
A W BH 8 B.H k

. B M - nfA, 3 (sw.l-8y.nf4) Il
" AW BH 8 B.H

Trong ®4 fx 1lp eng suEt kbo trong b2 t«ng, fn
ly oeng suEt nbn trong b2 t«ng.

§é 10ch quln ph--ng c,c ®'i 1-ing ngEu nhi2&n
trong hpm fy vy fi

A af A _f. 3 N
Hum fy: xfn:Ek-xn: BAE(HFy).Xn:-O,OGZMpa
" afk " -n'%s 3-y "
Xip=—— . X¢ = +—).%=-0,07Mpa
ff o f BH ( H) f P

n n f n

- Yy
— Xa =—(1+—).Xa_ =-0, 074Mpa
s = g ) s P

~ooof s nfA, 3(swi-8ynfap) -
—_k — s 2 p —

. nfA, 3(swi-8ynfa) -

X :—k_ = - i =
fH a4Xh (BHZ 1 T ) - X4=0,0019Mpa
S S | I
fsw— SW SW_S.B.ﬁ sw=0,0475Mpa
" of " 9swt.
XeL=— . X = X =0,0475Mpa
oL 8.B.H



ool nfAs>
Xfy—E Xy=-3 57 %/=-0,035Mpa

fo Xoy=2h X, = X, =

Hum f,: =X =5 = 0,0062Mpa
Xir= % %S X =
ff—ﬁ f = BH ) f= 0,0071Mpa
o, » 3. ~

fopS apb XAps a_'( W )XAps 0 0075Mpa
o of, nfA, 3(sw.t-8y.n.f4) _
XfB_ aB - (BZH 8 BZH ) XB O Ol@?Mpa
. n.f.A, 3(sw?;8yanb) _
Xm=— %= gz 5 H = 0,0527Mpa
Xiou= . X st X 0.047M
fsw P - Asw =" 8BH sw— - pa
~of 2 9swh
XfL=—L-XL=-BB|_2|-XL= -0,047Mpa
Xy =T % =3" %Sx
fy = ay Y TUBH y= 0,0351Mpa

[f], =

[fl=1,9Mpa; f=
1,8832Mpa

1,0023Mpa v

X, c ®pnh ®é 10ch qudn ph--ng cfia hum:

A o e 2 2 2 2 2 %
Xsk= an+x'ff+Xpr$+XTB+XTH+XTSW+XfL+Xfy: ©.1415Mpa

A o2 2 2 2 2 2
Xin= an"'xff"'qujs"'XfB"'XfH"'stw"'XrL"'xfyz 0.0937Mpa

5,62Mpa;

X, c suEt an topn ciia spun theo ®iOu kilOn:

[th -

Xk

P <[fl)=® (<—X) =d(63,5) = P~1,0000!



[fl, -

P(f, <[fl,) =P —— )—CD(3985):>P ~1,0000!
an

3. Danh gia dj tin cdy san trong giai doan sw dung
Theo tiéu chuan san dam bao d6 bén khi théa mén hai diéu kién:

= -nf,%s 3(SWI-ST+HT)E 8.y.n.f.A

—_o

k_-A+VV_ BH '8 B.H =k

‘i E M_-nfA; 3(swST+HT).E-8y.nfA [
"""AW  BH 8 B.H n

§¢ 10ch quOn ph--ng c,c ®ti 1-ing ngEu nhi2n
trong hum fx vp fj

Abs _
Hum f: an an.Xn— BH H).Xn— -0,062Mpa
L _ 0k 'Abs
et = P Xf BH )Xf =-0,07Mpa
of, -f.n 3y
XprS aAp XApS BH( ) XApS - O, 074Mpa
S A nfA, 3(swST+HT)E-8.y.n.f.A
stzﬁg.XBz (Bzﬁs'g 2H : = -0,008Mpa
N n.f.A 3(SW+ST+HT)E 8.y.n.f.A
XfH=—XH (B;:p 2 B0 ) XH——O ©84Mpa
L v 38 X
fsw— Gsw W 88'% sw= 0,0475Mpa

*of D 9.(swSTHHT).E?

XL =—% X, =
=X = SBH X.=0,0918Mpa
3 of, 2 Aps
AL S Ll SV,
=0 Xy =8 X 0, 035Mpa
L3 N

N afk N
Xist=—a Xs1=3-——73

ST XsT=0, 2004Mpa

8.B.H’
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A B 6fk N 3 L3 A 3
Xent= aHT'XHT_38.B.I4 Xut= 0, 3744Mpa

Hum f,: Xen= Xn A)S

an' BH )Xn 0,0062Mpa

Abs( 1+—) Xf = 0,0071Mpa

%= af
of, 3y

fopS apb XAps BH(l_)XAps_o 0075Mpa

" _ afn 0 _ anbs 3(SW'+ST+SH)E 8yan§)

G rﬁ& 3@w6ﬂﬂﬂﬁ8yMAQ g

Xeig=—.Xy = X4 =0,1388Mpa
" oH " Bl—f B.H ) X p
%‘&f”;%‘sf;%-oowMa

fsw= ) =- ) = .0,

M esw T 8BA T P
Y % =- 9(SV\71-ST+HT)E)“<L o 892M

R T 8.B.H - 9 pa
)A( —% X, = '%S X, =

fy = ay’ y = Bl‘f y= 0,0351Mpa
% _of, %S__s 3 %S_

fST—_aST. T — —8.B.|-2|' T = -0,2Mpa

§ of, " 2o
XfHT:%-XHT='3M-XHT= -0,374Mpa

[fl.= 2,12mpa; £= 1,5909Mpa vu [fl,= 7,02Mpa;
5,6959Mpa

X, c ®pnh ®é 10ch qudn ph--ng cfia hum:

2 2 2 2

ka \/xfn+xff+fop + Xigt Xt Kiguit XfL+xfy+XfS Xiwr= 0.4622Mpa

11



2 2 2 2

A o 2 2
xfn:\/xfn"'xff"'xf/sps"'xfs"'XfH"'xfs fo+xfy+fo Xiwr= 0.4606Mpa

X,c suEt an toun cia suyn theo c,c ®iOu kilOn:

[t -f

Xk

P(f <[fl)=® () =® (0,379 P=0,6440

P <[fl,) = ¢J] ——) =®(2,87¥ P=0,9980!

an
4. Nhdn xét

banh gia dd tin cdy cua san lyc trudce theo dleu kién bén tai thoi
diém budng cdt thép va giai doan st dung, sb liéu véi cac sai léch
nhu trén, ta thay xédc xuat an toan cua san 1a cao tai thoi diém budng
c6t thép nhung xac xuét an toan cia san thap trong giai doan st dung.

3.3.2. Khio sat bién thién d9 tin cidy san theo mot s6 tham s

Tu két qua tinh toan do tin ciy cua san phan trén, ta thiy san bij
anh huong nhiéu hon trong giai doan st dung. Tién hanh khao sat
mot s6 tham sd dién hinh anh hudng ti d6 tin cdy cua san theo diéu
kién bén trong giai doan st dung 13 cac tham sé: chiéu day san (Xu),
trng suét trong cap (f), dién tich cap (Aps), toa do cap theo chiéu day
san (y).

1. Tham so chiéu day ciua san xny

e
Yoo |Ch trR| .| 0@ P
(cm) Gi, trbp Xy s
(%)
0.50% 0.1200 | 0.028871Mpa 5.86 |~ 1.00000
1.00% 0.2400 | 0.057743Mpa 2.93 | 0.99800
1.46% 0.3500 | 0.084208Mpa 2.01 | 9.97800
2.00% 0.4800 | 0.115485Mpa 1.46 | 0.92800
0.6000 | 0.144356Mpa 1.17 | 0.87900
2.50%
2. Tham sé ong suEt trong c,p f
§? 61, tre Gi, trp | ®(p) Ps
10ch (cm) ’

12



0, A
) X
0.50% 05.35 0.020832Mp 8.12 | =
1.00% 10.70 1 4.06 |1.0000
1.68% 18.00 0.041663Mp 2.41 |=~
2.00% 21.40 1 2.03 |1.0000
26.75 0.070088Mp 1.62 |0.9920
2.50% ] 0.9790
0.083326Mp 0.9470
!
0.104158Mp
!
Tham sé diOn tYch c, p Aps
ge .
R G1i, trb A
10ch Gi, trb X ®@ Ps
(%) (cm) s fk
0.50% 0.7000 0.020832Mpa ~
1.00% 1.4000 0.041663Mpa B.12 1.0000
1.79% 2.5000 0.074398Mpa ~
2.00% 2.8000 0.08332 4.06 1.0000
6Mpa
2.50% |[3.5000 0.104158Mpa p.27 0.9880
». 03 0.9790
L.62 0.9470
Tham sé téda ®é c,p y
§? Gi trp A
10ch (c;n) Gi, trbp Xy (D(B) Ps
(%)
0.50% 0.49 0.01147M 14.7 ~
1.00% 0.98 pa 5 0000
1.53% 1.50 0.02294M 7.37 ~
2.00% 1.96 pa 4.82 0000
2.45 0.03511M 3.69 ~
2.50% pa 2.95 0000
0.04588M ~
pa 0000
0.05735M

13




pa 0.9980

P
1000
0900 T O
0.980 ~ )
8828 AN N~ - §-éng se 1 biOu
0950 L SN the ®6 tin cEy do bidn
a0 AN | thi®n chilu duy sun (H)
ae N\ 3 - §-éng sé 2 bilu
8%88 ‘\\ thp ®é tin cEy do biln
0880 IS thian luc c“ng c,p (f),
8%8 \\ ho#c dilOn tYch c, p (Aps)
. AN - §-éng sé 3 bilu
B N .. ~
8%28 thp ®é tin cEy do biOn
0810 S I
0.800

0% 05% 0% 1.5% 20% 25% 3.0%

Hxnh 3: M¢i quan hO gi+a ®é tin cEy vu su biOn

thi?n chAa c, ¢ tham sé

III. KET LUAN

Tinh toan khao sdt va danh gid do tin cay san ung luc trudc cho
thdy c6 nhiéu tham s6 anh hudng khac nhau dén do tin cdy cua san.
Qua khao sat va danh gia do tin cay, ta biét dugc mic do anh hudng
clia cac tham sd lién quan dén do tin cdy cua san, tu do dé dang cai

tién phuong an thiét ke, thi cong, nhdm tdng mic do an toan cho san

trong qua trinh lam viéc.
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