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Toém tat: Tudi tho con lai clia cong trinh c6 thé
duwoc xac dinh nhanh theo dau hiéu hw héng bén
ngoai clia céc céu kién va két céu, song phuong
phédp nay cing con c6 mét sb han ché. Bai bao nay
trinh bay phuong phap xac dinh tudi tho con lai cda
céng trinh theo do tin cdy cua céc cau kién, két cau
khi c6 céc sé liéu quan trdc, khdo sat céng trinh.

Tw khoéa: Tudi tho con lai, Hw hdng két céu xay
dung.

Abstract: The remaining service life of buildings
can be calculated by external damage signs of
elements and structures. However, his method still
has several disadvantages. This article intends to
present the method of determining the remaining
service life basing on the reliability of elements and
structures after related data of Monitoring and
Survey are collected.

Keywords: Remaining service life, Damage of
building structures.

1. Dat van dé

Trong bai bao "Mét s6 phwong phap xac dinh
tudi tho con lai ctia cong trinh xay dwng" trén tap chi
KHCN Xay dwng sbé 2/2021 cla cac tac gia Ths
Nguyén Hoang Anh va PGS. TS Nguyén Xuan
Chinh [1], d& trinh bay khai quat mét s6 phwong
phap xac dinh tudi tho con lai cla cong trinh xay
dwng, trong dé phuwong phap tinh toan tudi tho con
lai theo d4u hiéu hw héng bén ngoai thuwdng dwoc
str dung. Tuy vay phwong phap nay con cé mot sb
han ché nhuw: dau hiéu hw héng bén ngoai khéng
phai bao gi® cling phan anh dung céac tinh chéat co
ly, kha nang chiu lwc thuc té cha cAu kién, két cau.
Viéc phan loai hw héng va d6 tin cay twong déi theo
khoang twong déi rong sé dan dén sai sb dang ké
trong két qua tinh toan tudi tho con lai [5].

Khi c6 cac sb liéu khao sat va thi nghiém hién
trwédng, ta cé thé xac dinh dwoc cac gia tri hw héng
I&n nhéat cha cAu kién, két ciu trén co sé tinh toan
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dd tin cay cua chung, tir dé xac dinh dwoc mirc do
anh huéng va tudi tho con lai cia cong trinh.
2. Phwong phap tinh toan xac dinh mirc d6 hw
héng cua cau kién, két cau theo do tin cay

Cac cOng trinh nghién clu va thyc nghiém
[2,3,4] da chi ra réng cac dai lwgng vé tinh chéat co
ly cha vat liéu, tai trong, kich thwéc hinh hoc déu
mang tinh chat cta dai lwong ngdu nhién va co luat
phan bb chuén. Vi vay cé thé xac dinh xac suat an
toan (hay xac suét sw cd) trén co s& danh gia dwoc
s anh hwéng cla cac tham sb ngau nhién dén xac
suat an toan théng qua viéc xac dinh ky vong va do
léch chuan cla chung.

Diéu kién an toan vé kha nang chiu lyc tai tiét
dién dang xét la:

T STtd (D)
trong dé: T 1a gia tri ndi lwc bat loi nhat c6 thé phat
sinh trén mat cat dwéi tac dong clia ngoai lwc; T 1a
kha nang chiu luc cla tiét dién dang xét.

Cac dai lwong T, Ttd c6 thé biéu dién dwdi dang
cac ham:

T=F(q,p,l,b,a) (2)

Tw= F (Ro,Rs,b,ho, As) (3

trong do: q la tai trong thwong xuyén; p la tai trong
tam thoi;

| 1a chiéu dai cAu kién; Ry la cworng do chiu nén
cla bé toéng;

Rs la cwong do cbt thép; b,ho 1a chidu rong va
chiéu cao tinh toan cla tiét dién; As 1a dién tich cét
thép.

Khi xét dén cac sai léch ngiu nhién khong tranh
khoi, nghta Ia ton tai cac gia sb co gia tri am hoac
dwong clia T va T, tir (1) c6 thé viét:
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(T+AT) <(Ty +ATy) (4)

& day: AT,AT,, la cac dai lwgng bién thién cia T

va Tw; cac dai lugng nay co thé xem la cac dai

Iuo’ng ng,'au nhién c6é phan phoi chuan. Thyc hién

chuyén vé ta co:

T-T, <AT, —AT (5)

Trong biéu thirc nay vé trai la mét dai lwong xac

dinh con vé phai la mét dai lwong ngau nhién va co
phan b chuan nén ta cé xac suét sy cb:

1 1 T -T
P=——Z@| 6)
2 2 S(ATM—AT)
X&c suét an toan sé la: Ps = 1-P; 7
S‘ _ aTm _ aTtd
R, aRb R, ’ R¢ 8Rs R
. |oT . |oT '
Sb:‘ 185 Sy =|—%Sq; S
ob aq

& day: S, ;S;;..S/1a do léch chuan cla cac
tham sb xac dinh duoc tir sb liéu théng ké két qua
do dac, thi nghiém thuc té.

Trong két cidu nha khung bé téong cét thép cac
cau kién san, dam, cot thwong duoc kiém tra &
trang thai cau kién chiu ubn, cau kién chiu nén uén
(nén léch tdm). Sau day la cach xac dinh d6 tin cay
cla cAu kién chiu uén va nén uén theo trang thai

Theo tinh chét clia phwong sai dbi véi bién déc
lap ta co:

2 2 2
S(aT, ATy = SaT, +SAT (8)
Tw (2) va (3) co thé viét:
2 12 12 12 12 12
Sy, =SSR +SR+SH S +3Y
2 12 12 12
Sy =S q+S p+S |
trong d6:S° ;8% ;S°:S ;S ;S ;S ;S la
do léch chuan cla noi e do anh hudng tirng tham
sO doi voi thanh phan ndi lwvc dang xét (cac gia tri
nay dwoc xac dinh bang tich cla dao ham riéng

theo tirng tham s6 véi d6 léch chuan twong (rng cua
cac tham so do) va dwoc xac dinh nhw sau:

= ﬂ S S = aTtd S
- |OT,

T, Sp : SI :‘ td SI

op ol

gi¢i han thir nhat vé cudng dd (kha ndng chiu lwc)
tinh theo TCVN 5574:2018 [6]. Cach xac dinh db tin
cay cla cAu kién & cac trang thai khac co thé dwoc
tinh toan twong tw.
2.1. Tinh todn dé tin cdy cua cau kién bé téng
c6t thép chju uén

So d6 trng suat cla tiét dién chir nhat dat cot
kép chiu uén duoc thé hién trén hinh 1.

RsAs

ARG 0~ —

Hinh 1. So' d6 ndi luc va biéu dé img suét cia tiét dién chik nhat dat cot kép

Theo [6] diéu kién dam bao dd bén tiét dién cha cAu kién bé téng cbt thép chiu udn la:

sc” s

M<M, = Rbbx(ho—gjm A

(ho —a l) (9)

trong d6 chiéu cao viing nén dwoc xac dinh theo cong thire:

X = Rs& Rscp‘;
Rb Rpb
Thay gia tri cGia x vao (9) thwc hién bién dbi ta co:
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R R_A R R A ,
ldszb(s_&_L&) ho_s_'KJFLAS +RscAs(hO_al)
R,b R,b 2Rb 2R
R’A> R2A? RAR_A C
S AS _ SC S + S& SCAS _ Rsc&a
2Rb 2RDb R,b
Nham xac dinh dwoc anh hwdng cla cac tham sé, ta thuc hién viéc xac dinh dao ham riéng theo tirng

tham sb va xac dinh do léch chuan cla ching. T (10) ta cé :

oM _Rs'%z_i_&Rsc& .aMtd =Rh _R:As_i_RsRsc& .aMtd

M

Rut gon ta dwoc: M, =R Ah, — (10)

td
—=Ah ’ s ’ = Rs
oR, Al Rb Rb = oA ° Rb Rb ' ah A
My RAL RAR o oMy RA RAL RARA
= — — X = + —
Ry, Rb R,b R, 2R’b 2R’b R’b
oM RZA’ RZA? RAR.A oM RZA RAR . oM ,
td _ sA52 4o :‘ _ sAs schs : td s’ + sAs sc _Rsca : td Z_RSCA‘S
o 2Rb° 2RP° RP* oA,  Rb  Rb ca’

Can clr vao sb liéu do dac, khdo sat thi nghiém cé thé xac dinh duoc d6 léch chuan cia cac tham sbé
R, AR, AR,bh,a 1as’ .S’ S'g .S", 8’ 8,88, T dotace:

As
S' — aMtd . — 8Mtd ‘S = aMtd . — 8Mtd S
Rs aRS Rs ! AS aA& AS ! Rb aRb Rb ! Rsc aRSC Rsc
- oM o |oM - oM . |oM
S = tdS.;S: tdS;S — tdS;S~: WS,
M oA TR e [P T o, [T Gl | e

T day ta tinh dwoc phwong sai clia momen gidi han ma tiét dién cé thé chiu duoc:
Sim, =S h+S5 +S % +S% +S R +S L +S T+
2.2. Tinh todn d6 tin cdy cua cau kién bé téng cét thép chju nén léch tam

So dd ndi lwc va biéu dd trng suét cla tiét dién chir nhat dt chiu nén Iéch tam thé hién trén hinh 2.

| As
%RsAls %
() o Ebﬁbf | g
e A
| — A
R — TR s ) &E—
[ X """ """ ">/>"">"">""""" !
© b
Hinh 2. So' dé ndi luc va biéu dé tmg suét trong tiét dién chiu nén léch tdm
Theo [6] Diéu kién dadm bao d6 bén tiét dién chi» nhat ciia ciu kién chiu nén léch:
<Rbx|h, — = ‘(h,—a’
N.e <R bx — +R A (h,—a" (11)

Rbxh, Rbx* R_Ah, R Aa’
= —_ + [
e 2e e e
Chiéu cao viing nén x theo [6] dwoc xac dinh nhw sau:

Nhwvay: N (12)

td
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-khi E=x/hy <& 1x= N+RA -R.A
R,b

1+¢ :
R —R
1_§ SC&

N +RA

-khi E=x/hy>&; 1 x= :
RJ)'FM

h,(1-5.)

T cong thire (12) tinh dao ham theo tirng tham sb:

Ny _bxhy bx*  aNg _RXh, RX Ny _ RbX Ry A

R, e 22

e 2e ' oh, e e

Ny _Rph Rbx aNy, Ahy Aa N, RNy Rea’

OX e e OR

SC

e e OA e e

Ny _ Rybxh, . Rbx* R Ah, N R A2’

2

oe e’ 2e’ e

€

Can clr vao sb liéu do dac, khdo sat thi nghiém c6 thé xac dinh dwoc do léch chuén cla cac tham sb
Ry Re ALb. Iy xela ' S" 8", 8,81, .S,,S, Tirdétaco:

' 8Ntd 8Ntd ' aN
= , , = S . , S = td S 1
Rsc 8RSC Rsc A's aA lS s Rb aRb Rb
+ |oN . ON . |6N . |6N
° ‘ ob |2 T o [T ee | T ax |

T day ta tinh dwoc phwong sai cta lwe doc gi¢i han ma tiét dién c6é thé chiu duorc:

S2,, =S% +5% +S2 +52+57 452457

Nhan xét: Khi kiém tra cac ciu kién theo kha
nang chiu Iwc gi¢i han & cac trang thai chiu lwc
khac nhau nhw chiu udn, chiu nén léch tam, chiu
cat, chiu kéo, chiu kéo léch tam,... biéu thtrc xac
dinh kha nang chiu lwc T cla tiét dién két ciu déu
dwoc chi rd trong [6], tr d6 c6 thé xac dinh dwoc
phwong sai clia kha nang chiu lwc gi¢i han Sij .
Khi tinh dwoc Sij theo cong thirc 6,7 tinh dwoc do
tin cay ctia cAu kién.

2.3 Quy trinh tinh toan xac dinh mdrc dé hw héong
cua cau kién theo phwong phap tinh todn dé tin
cay cua cau kién

S dung két qua khao sat dé lay cac thong tin
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can thiét cho di¥ liéu dau vao dung phan mém tinh
toan két cau thong thweng nhw Etabs, SAP, SAFE
dé tinh toan bai toan tat dinh xac dinh néi lwc trong
cAu kién.

S dung cong cu excelle dé thiét lap bang tinh
toan: kha nang chiu lwc cta tiét dién, do léch chuan
thanh phan, phwong sai thanh phan, phwong sai
tbng hop, d6 tin cay cua tiét dién ciu kién.

Sau khi c6 d6 tin cay cta ciu kién xac dinh mirc
dd hw héng cua cAu kién.

Cac budc xac dinh mirc d6 hw hdng cla clu
kién dwoc thé hién qua so do tinh toan nhw sau:
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Khao sét cong trinh

Lap mat Xac dinh Xac dinh Xac dinh Xac dinh
béng tai trong murc do chi tiéu murc do
kién truc, tac dung suy giam co ly vat suy giam
két ciu |én cong tiét dién lidu Rb, clia vat
cong trinh Aho, Ab, Rs... liéu AR,
trinh Aa... AR,...

Chay ph&n mém tinh toan két ciu Etabs,
SAP, xac dinh ndi Iwc trong cau kién

Lap biéu thirc xac djnhlkhé nang chiu lyc
gi¢i han cla tiét dién Tiq

Xac dinh dd léch chuén thanh phan
Sg, Sk, +Sr,+Sa 1Sy +Ss Spy 1 Sa

Xac dinh phwong sai thanh phan
2 22 o2 =? 2 o? @2 o2
SRb,SRS,SRSC,SA%,SA;,Sb,ShO,S

a

Xac dinh phuong sai va dé léch chuan
2 2
tong hop Sy, Sy

Xac dinh d tin cay ctia cau kién

Xac dinh mirc d6 hw héng clia cau kién
va cbng trinh

Hinh 3. So' dé céc buéc xéac dinh murc do hw hdng ciia céng trinh

3. Vi du tinh toan tudi tho con lai cong trinh theo - Cong trinh la try s& lam viéc clia co’ quan nha
2 phwong phap nwoc trén dia ban Ha NOi duwoc xdy dwng va hoan
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thanh vao nam 1995, nhw vdy cbéng trinh da khai
thac str dung dwgc 27 nam. Cong trinh cé dién tich
xay dwng l1a 344m? gbm 04 tang méi tang cao
3.6m2véi chiéu cao cong trinh la 14.4m, Téng dién

3.1 Xdc dinh tudi tho con lai cia céng trinh

tich san xay dwng la 1376m?;

- Mét bang kién tric, két cAu dién hinh cltia cong

trinh dwoc thé hién nhw sau:
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Hinh 4. Mat bang kién truc, lwéi cét, mat bang két cu dién hinh cua céng trinh

théng qua dau hiéu hw héng bén ngoai

vao Bang 2 trong [1] Phan loai m&c d6 hw hdéng

16

Bwéc 1: Can ct vao két qua khao sat, dua

va do tin cay twong dbi cta két cdu bé tong cét
thép theo d4u hiéu bén ngoai, lap bang tdng hop
hién trang va mirc d6 hw hdng cla cac ciu kién
trén cong trinh.
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Bang 1. Téng hop hién trang va mic dé huw héng cta céu kién

STT | Chukién | Vitri Hién trang Anh do tincay | Muc do
twong d6i | hw héng
Bé tong bj nt, vo,
Sanbé | Tang2 | phong hoa l6 cét thép.
1 téng c6t | Truc A- C6t thép bi &n mon 0.75 0,25
thép B-4-5 | nang, gi nd bong tréc gi
nghiém trong
Bé tong bi nit, v&,
Sanbé | Tang3 | phong hoa 16 cét thép.
2 téng cbt | Truc A- C6t thép bi &n mon 0.75 0.25
thép B-5-6 | nang, gi nd bong tréc gi
nghiém trong
Tang 3 | NGt didm tiép xuc gitra
3 Dam Truc 4- dam va san, bé rong 0.75 25
5,B-C vét nirt dén 0.4 mm
Bé tong bi nit, v&,
Tang 3 | phong hoa I cbt thép.
4 cot Truc A- C6t thép bi &n mon 0.75 0.25
3 nang, gi nd, bong tréc
gi nghiém trong

Ghi chi: Qua két qua khao sat dau hiéu hw hdng bén ngoai clia cong trinh thuc té tdng hop dwoc hon 30 vi
tri hw héng. Cac hw héng nay dwoc 1ap thanh bang nhw trén.

Buéc 2: Két qua phan loai mirc dd hw hdng va do tin cay twong dbi ctia két cAu codng trinh theo d4u hiéu
hw hdng bén ngoai dwoc téng hop trong Bang 2 nhw sau:

Bang 2. Téng hop mirc d6 hu héng cta céc céu kién

VR Sb lwgng (cai, Mrc d6 hw hdng

i Loai cau kién tAm) Nhe nhat Nang nhat
1 Cot tang 1 32 0.05 0,25
2 Cot tang 2 30 0,05 0,25
3 Cot tang 3 30 0,05 0,10
4 Cot tang 4 30 0,05 0,1
5 Dam tang 2 59 0,10 0,25
6 Dam tang 3 56 0,10 0,15
7 Dam tang 4 56 0,10 0,15
8 Dam tang mai 55 0,15 0,25
9 San tang 1 71 0,15 0,25
10 San tang 2 69 0,15 0,15
11 San tang 3 69 0,15 0,25
12 San tang 4 76 0,15 0,25

Buéc 3: Xac dinh hw hdng téng hop cla nha theo cong thirc:
e=(goy+e,a, +..+5a;) (g +o, +...+ )
£=(0,25.8 + 0,25.4 +0,25.4 + 0,25.2) / (8 + 4 + 4 + 2) =0,25.

Xac dinh d6 tin cay tuwong déi cua nha theo

Bang 3.

Tap chi KHCN Xay dung - sé 3/2022

€=0,25suyra:y=0,75.

Buwéc 4: Xac dinh hao mon thwong xuyén cla
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nha theo cbéng thuc:
A==Iny/t
A=-In0,75/27 =0,0107
Xac dinh tudi tho con lai clla nha theo cong

0,22 0,22
thiee: T=—— =
A 0,0107
3.2 Xdc djnh tudi tho con lai cua céng trinh theo
tinh toan do tin cay

= 20.5nam.

Bwéc 1: Theo két qua khdo sat xac dinh kich
thuwéc clu kién, tinh chat co ly cha vat liéu s dung
cho céng trinh va mirc d6 suy gidm tai thoi diém
khao sat. Cu thé:

- Kich thwdc ciu kién khi khao sat co sw sai
khac so vé&i thiét ké va ban 1a 5%;

- Bé tong: bé tdong cot str dung bé téng cap dod

bén B25, bé téng dam, san s dung B22.5. Qua két
qué lay mau va thi nghiém thay rang cudng do bé
téng gidm 5% so v&i thiét ké ban dau;

- Cbt thép: thép cot, dam st dung loai thép All,
thép san sir dung loai thép Al. Mirc d6 suy giam
cwdng dd so véi thiét ké ban dau trung binh 3%;

- Cbt thép cot, ddm, san nhiéu vj tri bi an mon
nang muc dé an mon 15%.

Can cl vao coéng nang, hién trang thuc té& xac
dinh dworc tai trong tac dung I&n cong trinh bao gébm
tinh tai, hoat tai, tai trong gié.

Buwéc 2: Str dung pham mém Etabs 1ap mé hinh

tinh toan cong trinh dé& xac dinh néi lwc trong ciu
kién.

Hinh 5. M6 hinh tinh toan két cu cta céng trinh

Buwéc 3: St dung phadn mém excelle 1ap bang
tinh toan do tin cay cta cu kién.

Db voi két chu khung bé téng cbt thép ching ta

kiém tra cAu kién cot chiju nén léch tam, ciu kién
dam, san chju udn va chiju cét.

So db khdi clia phan mém dwoc thé hién nhw sau:

Module 1 Module 2 Module 3 Module 4
Thong tin Thong tin Thong tin Thong tin
vé vat ve tiét cau kién vé ndi luc
liéu dién
Module 5

Tinh toan dd tin cay cta ciu kién

Hinh 6. So' d6 khéi phédn mém tinh toén dé tin cdy cta céu kién

Cac Module 1 dén 4 1a module la cac sheet

bang biéu excelle phd bién dung cho bai toan tinh
toan cau kién két cau tat dinh

18

Module 5 1a bang tinh toan do tin cay cla tat ca
cac cAu kién két cAu (bang excelle dwdi day la bang
tinh d6 tin cay clia két cAu ddm) nhw bang dudi day:
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Bang 3. Bang tinh toan do tin cdy cla céu kién két cau

KIEM TRA PQ TIN CAY CUA CAU KIEN DAM
Vit li¢u sir dung:

Bé tong: B22.5
R,= 1.3 KN/cm2 ARy = 4%  Swro= 0.05 KN/cm2
Cét thép: All
Rs= 26 KN/cm2 ARs = 3% Srs= 0.78 KN/cm2
Ry.= 26 KN/cm2 ARy = 3% Srs= 0.78 KN/cm2
A, = 15%
Abh = 5%
Cét | Cét
. . i ) i )
Kich thuee thép | thép D0 léch chudn Dao ham riéng ciia timg tham sb PG léch chudn S| Sy M) pg
M | chiu | chiu iy
Tén Vi tri kéo | nén
dim | V111 ‘
b h|a | h L A | A S | Sho | Sa | SAs | SAs| Skrs SAs | Sho | SRsc |SRb| Sb | SAs | Sa | Srs| Sas Stho S'Rsc |[SRb| S | SAs | S
KN/ KN/ |KN/
2 2 2 2 2
cm [cm|cm | cm m | T.m | cm cm” | KN.em | ecm | cm [ cm | cm® | cm cm2 cm’ cm om2 lem2 cm cm cm
- max | 22 |40 | 4 | 36 2.06| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 |-26.46| 393463.86 | 627.27 | 1.6 [0.968
Q 4.2
o min | 22 |40 | 4 | 36 -2.89| 5.09 | 4.02 | 4331.97 | 1.10| 1.8 |0.20(0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 [111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.5 |0.972
«~ max | 22 |40 | 4 36 1.16| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 [0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 [-26.46| 393463.86 | 627.27 | 2.8 |1.000
o 4.2
o min | 22 |40 | 4 36 -2.57| 5.09 | 4.02 | 4331.97 [ 1.10 | 1.8 |0.20| 0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 |111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.7 |0.991
o max | 22 |40 | 4 36 1.17| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 |-19.73 | 10 | 0.67 | 85.00 [-26.46| 393463.86 | 627.27 | 2.7 |0.999
Ko 4.2
o min | 22 |40 | 4 36 -2.47| 5.09 | 4.02 | 4331.97 | 1.10| 1.8 |0.20(0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 [111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.8 |0.993
< max | 22 |40 | 4 | 36 1.11| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 |-26.46| 393463.86 | 627.27 | 2.9 [1.000
Fel 4.2
o min | 22 |40 | 4 36 -2.79| 5.09 | 4.02 | 4331.97 [ 1.10 | 1.8 |0.20|0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 |111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.6 |0.980
- max | 22 |40 | 4 36 1.91| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 |-19.73 | 10 | 0.67 | 85.00 |-26.46| 393463.86 | 627.27 | 1.7 |0.981
o] 4.2
o min | 22 (40| 4 | 36 -3.32| 5.09 | 4.02 | 4331.97 | 1.10| 1.8 |0.20(0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 [111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.3 |0.912
© max | 22 |40 | 4 | 36 1.11| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 |-26.46| 393463.86 | 627.27 | 2.9 {1.000
a 4.2
o min | 22 |40 | 4 36 -2.79| 5.09 | 4.02 | 4331.97 [ 1.10 | 1.8 |0.20| 0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 |111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.6 |0.980
~ max | 22 |40 | 4 36 1.17| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 |-19.73 | 10 | 0.67 | 85.00 [-26.46| 393463.86 | 627.27 | 2.7 |0.999
a 4.2
o min | 22 |40 | 4 36 -2.47| 5.09 | 4.02 | 4331.97 [ 1.10 | 1.8 |0.20| 0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 |111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.8 |0.993
o max | 22 |40 | 4 | 36 1.16| 4.02 | 5.09 | 3221.10 | 1.10 | 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 |-26.46| 393463.86 | 627.27 | 2.8 [1.000
Ko 4.2
o min | 22 |40 | 4 36 -2.57| 5.09 | 4.02 | 4331.97 | 1.10| 1.8 |0.20(0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 [111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.7 |0.991
. max | 22 |40 | 4 36 2.06| 4.02 | 5.09 | 3221.10|1.10| 1.8 |0.20| 0.60 | 0.76 | 148.7 | 961.2 [104.55|-25.30| 196 | 0.61 |111.34|-132.3| 116 | 579.8 | 188.19 | -19.73 | 10 | 0.67 | 85.00 [-26.46| 393463.86 | 627.27 | 1.6 |0.968
o 4.2
o min | 22 |40 | 4 36 -2.89| 5.09 | 4.02 | 4331.97 [ 1.10 | 1.8 |0.20| 0.76 | 0.60 | 178.3 | 910.8 |132.32|-12.18| 196 | 0.61 |111.34|-104.6| 139 | 695.3 | 238.18 | -9.50 | 10 | 0.67 | 67.16 |-20.91| 564617.84 | 751.41 | 1.5 |0.972

~
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KET CAU - CONG NGHE XAY DUNG

Dwa vao két qua tinh toan dé tin cay cua tat ca
cac cau kién cot, ddm san ta c6 két qua téng hop do

tin cay cau kién va mirc d6 hw héng cau kién cla
cong trinh nhw sau:

Bang 4. Téng hop két qua tinh toan

TT Loai cAu kién (Sé‘;l'“grr]‘% D6 tin cay thap nhdt | Mdc do hw hdng 16n nhat
1 Cot tang 2 32 0,712 0,288
2 Cot ting 3 30 0,728 0,272
3 Cot tang 4 30 0,972 0,028
4 Cot tang mai 30 0,980 0,02
5 Dam tang 2 59 0,635 0,365
6 Dam tang 3 56 0,653 0,347
7 Dam tang 4 56 0,646 0,354
8 Dam tang mai 55 0,851 0,149
9 San tang 2 71 0,765 0,235
10 San tang 3 69 0,765 0,235
11 San tang 4 69 0,765 0,235
12 San tang mai 76 0,765 0,235

Buwérc 4: Xac dinh hw hdng tdng hop clia nha theo cong thirc:
e=(goy+s,0,+...+505) (g +o, +...+ &)
e = (0,293x8 + 0,365x4 + 0,235x2) / (8 + 4 + 2) =0,305

Buwéc 5: Xac dinh d6 tin cay twong ddi clia nha theo cong thirc:

y=1-£=1-0,305=0,695

Xac dinh hao mon thwdng xuyén cta nha theo cong thirc:

A==Iny/t=-In0,695/27=0,01349
X&c dinh tudi tho con lai ctia nha theo cdng thirc:

022 0,22

T -
A 0,01349

=16,3 nam

4. Két luan

- Phuong phap xac dinh tudi tho con lai cla
cong trinh theo d4u hiéu hw hdng bén ngoai cé wu
diém 1a gitp chung ta danh gia nhanh tinh trang ky
thuat va tudi tho con lai clia cong trinh, tuy vay van
con mot sd han ché da néu & trén nén cac nha khoa
hoc trong va ngoai nwdc da dé xuat cac phuong
phap va cach tiép can khac nham dat dwoc do tin
cay cao hon;

- Cach xac dinh mrc dd hw héng theo tinh toan
dd tin cay cha cau kién, két cdu phic tap hon
nhwng cho phép danh gia chi tiét mic dd hw héng
I&n nhat cho tirng loai, tirng nhém céu kién, tir dé
xac dinh dwoc tudi tho con lai cla cbng trinh;

- Két qua xac dinh tudi tho con lai ctia cong trinh
theo 2 phwong phap c6 sy chénh léch nhau cho
thay khi c6 sb liéu khao sat twong dbi day du cho
phép tinh toan dwgc d6 tin cay cla cac céu kién va
két cAu v&i cac gia tri xac dinh chi khoéng phai la
céac gia tri trong cac khodng nhw danh gia theo dau
hiéu bén ngoai. Vi vay cé thé néi phwong phap xac
dinh tudi tho con lai dwa vao tinh toan do tin cay clia
cAu kién, két cu thong qua sb liéu khao sat dam
bao dwoc do tin cay va cé thé ap dung vao thuc té;

- Bai bao da trinh bay quy trinh tinh toan va
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céach thiét 1ap phan mém tinh toan mirc d6 hw héng
cla cAu kién theo tinh toan do tin cay bang viéc ap
dung cac chwong trinh tinh toan két ciu théng dung
va excelle. Cac kj su két cAu hoan toan co thé ap
dung dé& xac dinh dwoc tudi tho con lai clia cong
trinh & thdi diém can tién hanh stra chira I&n hodc
dén khi cong trinh phai dirng khai thac st dung.
TAI LIEU THAM KHAO
[1] Nguyén Hoang Anh, Nguy&n Xuan Chinh (2021).

“Mét s6 phuong phép xéc dinh tudi tho con lai cla
céng trinh xay dung". Tap chi KHCN Xay dwng so0 2.

[2] F.K Kong, R.H Evans. Reinforced and Prestressed
Concrete. Chapman & Hall.

[3] N.C Aswpom (1971), HadéxHocmb KOHCPyKUUl
cbopHbix 30aHuli U CcoopyxeHul, W3paTtenbcTBO
nmTepaTypbl NO CTPOUTENBLCTBY, NEHUHIPaa.

[4] Panzep B. (1998), Teopuss HadéxHOCMU 8
cpolimesisbHOM rpoekmuposaHuu, N3patensctBo ACB,
Mocksa.

[5] UHAMNPOMS3OAHWMA  (2001). PekomeHgauum no
OLieHKe HaIEXHOCTUN CTPOUTENBHBIX KOHCPYKLWIA 3AaHUIA
N COOPYXXEHWI MO BHELLHMM npusHakam M., 2001.

[6] TCVN 5574:2018, Két cdu bé tong va bé tong cdt
thép-tiéu chuén thiét ké.

Ngay nhén bai: 23/10/2022.

Ngay nhén bai stra: 13/11/2022.

Ngay chdp nhéan dang: 14/11/2022.

Tap chi KHCN Xay dung - s 3/2022



