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TOM TAT:

Danh gid kha ning chiu cit ctia ddm bé tdng c6t thép 1a mot
van dé phtc tap. Trong bai bao nay, nhom téc gia trinh bay ting
dung danh gid d¢ tin cdy kha nang chiu ct cia ddm bé tong
c6t thép (BTCT) theo TCVN 5574:2012 va tiéu chuén ACI 318
trong trudng hop xét dén cic yéu dau vao khong chic chan
nhu tai trong, cudng do vat liéu, ham lugng c6t doc...duge
biéu dién duéi dang s6 khodng, dong thdi 16ng ghép van dung
thuat todn tién hoa vi phan dot bién hon hgp (hede) d€ t6i uu
cac ham muc tiéu chita tham s6 khoang.

Tir khéa: khd ndng chiu cdt, do tin cdy, bé tong cot thép, sé
khodng, tién héa vi phan.

ABSTRACT:

The assessment of the shear strength of reinforced concrete
beam is a complicated problem. In this paper, the authors
presents an application of evaluating the reliability of the shear
strength of reinforced concrete (RC) beam follow TCVN
5574:2012 and ACI 318 standard, in case, uncertain input
parameters are interval — valued such as load, strength of
materials, the ratio of the longitudinal reinforcement area to
the beam area...at once, we apply the “hybrid crossover
differential evolution” (HCDE) in oder to optimize the target
functions which contain inetrval parameters.

Key words: shear strength, reliability, reinforced concrete,
interval-valued, differential evolution.
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1. Ddt vdn dé

Su pha hoai dam BTCT khéng nhiing tai nhiing tiét dién chiu uén
(do m6 men) ma con pha hoai tai nhiing tiét dién chiu cat hodc cat va
uon két hop (flexural shear). Théng thudng, su pha hoai trén tiét dién
thang goéc dugc dam bao néu b6 tri c6t doc hgp ly, con sy phé hoai trén
cac tiét dién nghiéng thi dién ra phuc tap hon. Cac nghién ctu [6],[7] da
chira khd ndng chiu cat ctia dam BTCT trén tiét dién nghiéng la su déng
gop clia cac thanh phan sau: luc cat tai phan bé téng chiu nén chua
xuat hién vét nut, luc lién két tai bé mat khe nit théng qua sy cai chat
6t liéu, luc ngang qua cét thép chiu kéo (phu thuéc ham lugng c6t doc
va chiéu day I6p bé téng bao vé), luc cat clia c6t ngang cat qua vét nit
nghiéng. Van dé tinh toan kha nang chiu cat ca dam BTCT tuy thudc
vao quan diém st dung mé hinh ctia moi nudc. Bén canh do, viéc xét
dén tinh khéng chac chan cla cac dai lugng dau vao nhu tai trong,
thong so vat liéu, kich thudc tiét dién ...1a mot van dé c6 tinh thuc tién
khi danh gia kha nang chiu ct ca dam BTCT bdi sai s6 trong qua trinh
thiét ké, thi cong la luén tén tai, nhung dong thai cling lam cho qua
trinh tinh toan phc tap hon. Céc dai lugng dau vao nay c6 thé la dai
lugng ngau nhién, dai lugng khoang hay la dai lugng ma. Trong pham
vi nghién ctu clia bai viét, xem xét mot s6 yéu t6 dau vao la cac dai
lugng c6 tinh khéng chéc chdn dugc biéu dién dudi dang cac s6 khodng
dé danh gia kha ndng chiu cit cia dam theo TCVN 5574:2012 va tiéu
chuan ACI 318.

Nganh xay dung trong nhiing ndm gan day, cac nha nghién cdu
trong va ngoai nudc da céng bé nhiéu bai bao lién quan dén bai toan
déanh gia d6 tin cay cta két cdu theo cac quan diém ngau nhién, md va
khodng [2-4] va [8-12]. VGi nhiéu quan diém va mé hinh danh gia d tin
cay khac nhau, trong bai bdo nay nhém tac gia ap dung mot quan diém
tinh toan danh gia do tin cay cta két cdu theo ly thuyét khodng da dugc
trinh bay trong [2] d€ danh gia do tin cay ctia kha nang chiu cat clia dam
BTCT c6 c6t ngang theo TCVN 5574 va tiéu chudn ACl 318 c6 xét dén
cac yéu t6 dau vao khong chéc chan dang sé khodng nhu tai trong,
cudng dé vat liéu, budc cét dai, ham luong cét doc. DE xéc dinh khoang
gia tri dau ra cla bai todn, tac gia van dung thuat toan “ téi uu tién héa vi
phadn @bt bién hén hop — HCDE” da dudc trinh bay chi tiét trong [5] dé t6i
uu cac ham muc tiéu. Két qua danh gia dé tin cay kha nang chju cat ctia
dam BTCT trong trudng hgp xét dén tinh khéng chéc chan ctia théng s6
dau vao la c6 y nghia thuc tién va gép phan dua ra thém mot s6 phuong
an thiét ké két cau dam chiu cat trong trudng hop dé tin cay an toan Ps
khéng nhat thiét bang 1.

2. Co'sé ly thuyét tinh todn

2.1 Kha ndng chiju cdt cia dam BTCT

2.1.1 Khd ndng chiu cdt cda ddm BTCT c6 c6t dai theo TCVN
5574:2012



Theo TCVN 5574:2012, kha nang chiu c&t ctia dam BTCT c¢é dat cot
dai va cét xién dugc xac dinh nhu sau:

[Q] = Qb + st + Qs,inc (1)
O
s s s s s s /v
] Rody | <
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/
|_— Y Rodginc
V. Ry Ay
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Hinh 1. S¢ d6 ndi luc trén tiét dién nghiéng vdi truc doc céu kién BTCT khi tinh toan dd bén
chiu cat
Qs 12 kha nang chiu cat ctia bé tong:
2
Py, (1+(Pf +Q, ) Ry bhg
Q, =
C

)

¢, ,: He s6 xét dén anh hudng cua loai bé tong, déi véi bé téng

nang lay ¢,, =2;
@, : Hé s6 xét dén anh hudng canh chiu nén cla tiét dién T, [;

0,75u.h
0, =—=22 <0,5; u =min(3h,; (b, —b)];
bh,
he, br: Chiéu cao va bé rong tinh toan clia ban canh.
ho : Chiéu cao tinh toan cla tiét dién dam.
@, : Hé s6 ké dén anh hudng cda luc doc truc.
Ret: Cudng do chiu kéo tinh todn cda bé téng.
Ngoai ra kha nang chiu cat ca bé téng dugc khéng ché:

Q,..<Q,<Q, . (7)
Kha néng chiu cét bé nhét ca bé tong:

Q,..=9,(0+0,+0¢ )R, bh (8)
voi (1+0, +9,)<1,5; Q,  =2,5R bh 9)

DGi véi bé tong nang thihé sé ¢, =0.6

Q,=a,c (0
d,, :NOi luc trong cot thép dai trén mot don vi chiéu dai cau kién,

Kha nang chiu cat cta cot dai:

sw. o sw

dugc xac dinh q_ = vGi s la budc clia cot dai. Ngoai ra

s

9, (149,40 )R, b
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Tiéu chuan 5574:2012 khéng dé cap dén géc nghiéng cla vét nat
ma dua trén viéc cuc ti€u hda vé phai clia phuong trinh (1) dé tim dugc
tiét dién nghiéng nguy hiém nhat ¢, :

5 :\/(pbz(1+(pn+(pf).Rbl.b.h02.S an

st 'Asw

Gid trj ca co 1dy khong nho hon ho va khéng 16n han 2h, , déng thai

ciing khong I6n hon ¢ (*).
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sw

Kha nang chiu cat clia c6txién: Q= D> RA_ sina

s s.inc

2.1.2 Khad nding chiu cdt cia dam BTCT theo ACI 318
Theo ACI 318, kha nang chiu cat ctia dam BTCT la su déng gop cua
cacthanh phansaul....J:

[QI=V, +V, +V, +V. =V +V, (12)

Hinh 2. (an bang luc tai vét nit kéo xién trong dam BTCT ¢4 c6t dai theo ACI318
V_ :luc cat tai vung bé tong chiu nén chua xuat hién vét nut.

V=V +V :lucliéen két tai tai bé mat khe nuit thong qua su cai chat

c6t liéu, dugc xac dinh thong qua thi nghiém, c6 gia tri bang khoang
1/3 téng gia tri luc c4t [6,71:

V, : luc ngang qua c6t thép chiu kéo (phu thudc vao chiéu day I6p
bé tong bao vé cét doc).

V. =nA f :t6ng luc cit trong cSt dai cat qua vét nit nghiéng.

Gia tri Vs c6 thé xac dinh dugc théng qua cudng dd chay déo clia c6t
thép dai va s6 lugng thanh thép dai, con 3 thanh phéan con lai trong
céng thiic (12) chi c6 thé xac dinh chinh xac théng qua thuc nghiém béi
su Ung xU phuc tap anh hudng qua lai 1an nhau khi vét nat phat trién.
Tiéu chudn AIC 318 cho phép gan dung téng gia tri clia 3 thanh phan
nay thién vé an toan va ldy bang gia tri gay nut bé tong V. [6],[7]:

‘ pV.d

Vo=V, 4V 4V, =V, :(0,16\/E+17—“)

b,d (13)

Trong d6 V., My la luc ct va mé men udn tai tiét dién dang xét.

Nhu vay, theo ACI 318 kha nang chiu cit ctia dam cé thé dugc xac
dinh bang:

[QI=V. +V, ~ (0,167 +1 7",\\A’—ud)bwd £nA.f, (donviSH(14)
u

Véi fc la cudng do chiu nén dac trung clia bé tong, d la chiéu cao
lam viéc cda tiét dién, bw la bé rong clia dam, n la s8 luong cét dai cat
qua Vvét nut nghiéng, A, va f, la dién tich cét dai va cudng do chiu kéo
tiéu chuan cua cét dai.

Tuy nhién, khi xac dinh kha nang chiu cat ctia dam bé téng c6t thép
trong trudng hop cé cac tham s6 dang khodng can téi uu cac ham chira
tham s6 khoang dé xac dinh gié tri cia ham dau ra dudi dang khoang.
Trong bai bao nay tac giad van dung thuat toan thuat toan téi uu tién
hoéa vi phan dét bién hén hap (HCDE) dé t8i uu ham muc tiéu chira cac
bién s6 dau vao dang s6 khoang. Thuat toan t6i uu tién hoa vi phan dot
bién hén hop (HCDE) l1a mét thuat toan t6i uu méi va cé nhiéu uu diém
dugc trinh bay cu thé trong [5]. V& ca ban HCDE van bao gém cac qua
trinh khai tao quan thé, chon loc va lai ghép giéng céc phuong phap
ti€n hoa vi phan truyén théng, tuy nhién trong budc dot bién cac ca thé
phuong trinh dét bién hén hop gitp ddy nhanh qua trinh hoi tu cda
thuat toan, dong thai tranh cho qua trinh tim kiém bi roi vao moét giai
phap t6i uu cuc bé. Vi du tinh toan chi tiét sé dugc trinh bay trong muc
3.

2.2 BDdnh gid dé tin cdy theo “ Cong thiic ty s6 khodng ”

Cong thic danh gia vai tén goi "Céng thirc ty s6 khodng” da dugc
trinh bay chi tiét trong [2]. Cong thuc dugc thiét lap trong trudng hgp
cac tham s6 anh hudng dén bai toan danh gid la cac tham s6 khoang,
dugc thiét 1ap dua trén co s& so sanh tap trang thai cta két cdu Q Véi
tap kha nang cta két cdu R . Trong bai bao nay, tap trang thai Q cua
két cau la lyc cat I6n nhat do tai trong ngoai gay ra tai tiét dién khao sat,
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con tép khd nang R |3 kha nang chiu cét clia tiét dién khao sat duoc xéc
dinh tur céc s6 liéu dau vao.

Do tin cay khoang két cdu vé dd bén cat dugc xac dinh bang cach
xét tap M=R-Q Ia tap khodng an toan, vi Rva Q la cac tap s6
khodng nén tap M cing la moét tap s6 khodng cé khoang gia tri

M=[M;M ] .Tuy thuoc vao khoang gia tri clia cac tap sé khoang Rva

é c6 thé xay ra ba trudng hagp nhu trén Hinh 3.

LM o , o™ O ,
M, M, 14 ™, ™, 4 M, 0 M, |4
Hinh 3a Hinh 3b Hinh 3¢

Hinh 3. Céc truong hop tap khoang an toan M

Trong d6: Mi=min(R.- Qu, R- Qi, R- Qu, R- Q).

M. = max(Ru- Qu, Ru- Qi, R- Qu, R- Q).

Trén Hinh 3a s6 khoang clia tip M n3m hoan toan phia bén tréi
truc tung nén dé khong tin cay clia né la Pr=1 hay do6 tin cay Ps=0

Trén Hinh 3b s6 khoang clia tap M ndm hoan toan phia bén phai
truc tung nén do khong tin cay cta né la Ps=0 hay dé tin cay Ps=1

Trudng hop téng quét nhu Hinh 3¢, s6 khoadng clia tap M c6 mot
phan bén trai va mot phan bén phai truc tung, do khong tin cay cta két
c8u dugc xac dinh bang xac suat xuat hién phan phan bé bén trai diém

0 cla khoang an toan M:

Y O_MI |M||
Prob(M <0) =Pf=———— = ———
Mu_M\ Mu_M\

Theo dinh nghia, thi d6 tin cdy Ps ctia phan ti chinh bang xac suét

khéng hong clia phan ti dugc tinh theo cong thic:
_ M -0 M
Prob(M >0) =P, = —* = - (16)
I\/Iu - Ivll I\/Iu - Ivll

Tacé Pr+ Ps =1 nhu trong dinh nghia d6 tin cdy theo mé hinh ngau
nhién.

3.Vidu tinh todn

3.1.56 liéu ddu vao:

Xét mét dam don gian 6 tiét dién bxh=25x50(cm?), chiéu cao lam
viéc clia tiét dién ho = 45(cm), nhip dam 6m, chiu tai trong tap trung nhu

hinh 4.
25cm

(15)

dai 08
lp f . hai nhann
Ei 5 é Thép doc
/ p=[1.0; 2.0]%
| L=6m |
1 1

Hinh 4. So d6 tinh d6 bén chiu cat ctia dam

Danh giad do tin cdy khd nang chiu cdt cta dam theo TCVN
5574:2012 va ACl 318 vai cac thong sé dau vao nhu sau:

- Bé tdng cap do bén B20 c6 cudng do gia thiét lay sai léch + 2% so
V@i gia tri quy dinh: + Cuong d0 tinh toan: R = [11.27; 11.73] (MPa) ; Rex
=10.882;0.918] (MPa).

+ Cudng dé tiéu chudn: Ron =[ 14.7; 15.3] (MPa); Rown = [ 1.372; 1.428]
(MPa).

- C6t thép doc nhom A-ll c6 cudng doé gia thiét 1dy sai lech + 2% so
véi gia tri quy dinh:

Rsn =[289.1; 300.9] (MPa); Rs = [274.4; 285.6] (MPa);

- Gia thiét sit dung c6t thép dai ¢8, khodng céach bo tri cot dai la dai
lugng khoang s = [195; 205] (mm) sinh ra do sai s6 trong thi cong (asw
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=50.3 mm?, dai hai nhanh n = 2) bé tri déu theo chiéu dai dam, cét thép
dai thudc nhém A-l c6 cudng do gia thiét sai léch + 2% so vai gia tri quy
dinh:

R = [230.3; 239.7] (MPa); R, =[220.5; 229.5] (MPa); Rsw = [171.5;
178.5] (MPa).

- Ty s6 gilta nhip chiu cat va chiéu cao tiét dién thay d&i a/ho = [1.0;
1.2;1.5;1.8;2.0; 2.2; 2.5; 2.8; 3.01.

- Tai trong ngoai P = [150; 180] (kN).

- Ham lugng c6t doc la dai lugng khoang p = [1.0; 2.01%.

3.2.Dé tin cdy khd ndng chju cdt cia ddm theo TCVN 5574

. 2
Kha nang chiu cat cda bé téng néng: Q, = —*—=>Vvdic=a=2ho
C

Do 0.882 < Rt < 0.918 (MPa) dé dang xac dinh dugc Qb = [99.225;
103.275] (kN).

Kiém tra diéu kién han ché (7): Q,,., <Q, <Q,

v&i:  Qbmin = 2Rbtbho=[59.535; 61.965] (kN);

Qbmax =2.5Rbibho=[248.063; 258.189] (kN),

dugc khodng gid tri Qs =[99.225; 103.275] (kN).
Pps (H‘(Pn +(P()Rbt b

Kiém tra diéu kién vé thiét ké cét dai: q, > 5

VGi 9,,=0.6,9 =¢,=0
hay gsw = [66.150; 68.850] N/mm.
R .n.a . X
—=—— bang HCDE vé&i diéu kién rang
s
budc 171.5 < Raw < 178.5 (MPa); 195 < s < 205(mm) ta dugc két qué gsw =
[84.161; 92.088] N/mm, do d6 cét dai gia thiét dam bao yéu cau.
Chiéu dai hinh chiéu cua tiét dién nghiéng nguy hiém nhat xac dinh
theo (11):

T6i uu ham muc tiéu q_, =

2 2
o - 9,,(0+9, +¢,)R, bh s 2R b.h s
0 = =
R_.A R_.A
sw ' Tsw sw ' Tsw
1020
1
1015 1}
1 Gia tri tét nhat
1010 ¢ Gia . 7
H = = Gia tri trung binh
T 1005t
E 3
& wooor Y i
= !
5 et ) ]
@ \\
990 \ g
A~
985
= 10 20 30 an 50 60 70 80 50 100

Sé vong lap
Hinh 5a. T6i uu bang HCDE d€ tim gia tri min cdia co

1055

1050

LY
hY
\

1045

-

Gia tri tét nhét
= = Gid tri trung binh

.

1040

1005

Gia tri ¢y (mm)

LT e

0 20 S0 40 80 B0 70 B0 @0 100
Sé vang lap

Hinh 5b. T6i uu bang HCDE dé tim gié tri max cla ¢

T&i uu gia tri ham s6 co v&i diéu kién rang budc cac bién dau vao
0.882 < Ry < 0.918 (MPa); 171.5 < Rsw < 178.5 (MPa); 195 < s < 205 (mm).
Con lai la cac hang s6 b = 300(mm), ho = 650(mm), Asw = NXasy = 2X50.3
=100.6 (mm?) ta dugc két qua: 984.76 < co < 1050.90 (mm), hinh 5a &



hinh 5b. Do co >2he=900(mm) nén |4y co = 2ho dé tinh toan, hay néi cach
khac ¢,=[900.00; 900.00] mm.

—4—DotinciyPs

—W—Ddkhdngtin ciyPf

Tu day xac dinh dugc kha nang chiu cat clia cot dai: Qs = gsw.Co, e RO
khodng gid tri tim duoc la Qs = [75.745; 82.879] (kN). £ 1.000000 -
Do d6, kha nang chiu cét téng cdng clia dam theo (1) la: g
[Q] = Qo + Qu = [99.225; 103.275] + [75.745; 82.879] = [174.970; 2  0:800000 =~
186.15’4] (kN?. o . o i ME 0.600000
Danh gia doé tin cay theo cong thuc ty s6 khoang: '§ z
-Tap kha nang R = [Q] = [174.970; 186.154] (kN). P e
> Ll
-Tap trang thai Q=Q__ =P =[150.00; 180.00] (kN). ‘E 0.200000
Do d6 tap an toan: M=R—Q =[-5.030; 36.154] (kN) g 0000000
0.0 05 10
36.154
Nhu vdy, d6 tin cay P =——————— = 0.877864
36.154 — (—5.030)
|-25.030]
Va d6 khong tin cay P, = =0.122136 318

36.154 —(—25.030)

Tién hanh khao anh huéng cua ty sé gitia nhip chiu cat trén chiéu
cao tinh toan cla tiét dién lan lugt theo cac trudng hgp a/ho = 1.0; 1.2;
1.5; 1.8; 2.0; 2.2; 2.5; 2.8; 3.0 két qua téng hgp theo bang 1, bang 2 va
bang 3.

Bdng 1. Kha ndng chju cdt cta bé téng Qo

M

1.5

| il |
20 25 3.0 3.5

Tysda/ho

(don

Hinh 6. D¢ tin cdy kha ndng chiju cdt cia ddm BTCT theo TCVN 5574
3.3.Ddnh gid dé tin cdy khé néng chju cdt ciia dam theo tiéu chudn ACI

Kha nang chju cat ctia dam xac dinh theo cong thic (14):

- _pvd
V. =016y +172%)p d

vi SI)

(o) a/ho C(llfr:) C(JIE,T,) Qs theo (2) Qv theo (2) & (7)
450 1.0 [59.535;61.965] [248.063; 258.189] [198.450; 206.550] [198.450; 206.550]
540 1.2 [59.535; 61.965] [248.063; 258.189] [165.375;172.125] [165.375;172.125]
675 1.5 [59.535; 61.965] [248.063; 258.189] [132.300; 137.700] [132.300; 137.700]
810 1.8 [59.535;61.965] [248.063; 258.189] [100.250; 114.750] [100.250; 114.750]
900 2.0 [59.535; 61.965] [248.063; 258.189] [99.225; 103.275] [99.225; 103.275]
990 2.2 [59.535; 61.965] [248.063; 258.189] [90.205; 93.886] [90.205; 93.886]
1125 2.5 [59.535;61.965] [248.063; 258.189] [79.380; 82.620] [79.380; 82.620]
1260 2.8 [59.535; 61.965] [248.063; 258.189] [70.875; 73.768] [70.875; 73.768]
1350 3.0 [59.535;61.965] [248.063; 258.189] [66.150; 68.850] [66.150; 68.850]
Bdng 2. Kha nding chju cdt cda c6t dai
(Cm_ma) a/ho c t{::;? R o theo diéu kién han ché (¥) (N;qr:vm) QSW(E;\]‘;W'CO
450 1.0 [984.76; 1050.90] [450.00; 450.00] [84.161;92.088] [37.872; 41.440]
540 1.2 [984.76; 1050.90] [540.00; 540.00] [84.161; 92.088] [45.445; 49.728]
675 1.5 [984.76; 1050.90] [675.00; 675.00] [84.161;92.088] [56.809; 62.159]
810 1.8 [984.76; 1050.90] [810.00; 810.00] [84.161;92.088] [68.170; 74.591]
900 2.0 [984.76; 1050.90] [900.00; 900.00] [84.161; 92.088] [75.745; 82.879]
990 2.2 [984.76; 1050.90] [900.00; 900.00] [84.161;92.088] [75.745; 82.879]
1125 2.5 [984.76; 1050.90] [900.00; 900.00] [84.161; 92.088] [75.745; 82.879]
1260 2.8 [984.76; 1050.90] [900.00; 900.00] [84.161; 92.088] [75.745; 82.879]
1350 3.0 [984.76; 1050.90] [900.00; 900.00] [84.161; 92.088] [75.745; 82.879]
Bdng 3. Ddnh gid dé tin cdy kha ndng chiu cat cia dam theo TCVN 5574
c=a | ih R=1Q1=Q, +Q, Q=q,, =P M=R-Q potincayp, | Do rORItne
(mm) (kN) (kN) (kN) f
450 1.0 [236.323; 247.990] [150.000; 180.000] [56.322;97.990] 1.000000 0.000000
540 1.2 [210.822;221.853] [150.000; 180.000] [30.822 ;71.853] 1.000000 0.000000
675 1.5 [189.109; 199.859] [150.000; 180.000] [9.109; 49.859] 1.000000 0.000000
810 1.8 [178.420; 189.341] [150.000; 180.000] [-1.58; 39.341] 0.961389 0.038611
900 2.0 [174.970; 186.154] [150.000; 180.000] [-5.03; 36.154] 0.877865 0.122135
990 2.2 [165.949; 176.766] [150.000; 180.000] [-14.051; 26.766] 0.655756 0.344244
1125 2.5 [155.125; 165.499] [150.000; 180.000] [-24.875; 15.499] 0.383886 0.616114
1260 2.8 [146.620; 156.647] [150.000; 180.000] [-33.38; 6.647] 0.166063 0.833937
1350 3.0 [141.895; 151.729] [150.000; 180.000] [-38.105; 1.729] 0.043405 0.956595
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Trong trudng hop ty s a/ho = 2.0, xét tai tiét dién nguy hiém nhat Ia

Bdng 4. Kha ndng chju cat cta dam theo ACI 318

c=a =Vc+ Vs
tai vi tri dit Iuc tp trung thi ty 56 Vod_Pd_d_ —2, cuding d6 bé (mm) a/ho Ve (kN) Vs(kN) <l kN)
M, Pa a a 450 10 [88.138; [50.857; [138.995;
téng 14.7 < fc < 15.3 (MPa), ham lugng c6t doc 0.01< p < 0.02, by =b = ) 108.657] 55.647] 164.304]
250 (mm), d = ho = 450(mm), kha nang chju cat ctia bé tong 78.576 < V. 540 12 [84.951; [50.857; [135.808;
< 89.532 (kN). ) 102.282] 55.6471 157.929]
Kha nang chiju cat cta cg‘)’t t‘hép dai Vs = nAvfu = d.Avf, /s, t6i uu ham 675 15 [81.763; [50.857; [132.62;
muc tiéu Vs vé6i cac tham s6 dau vao 230.3 < f, < 239.7 (MPa), 195 < s < ) 95.907] 55.647] 151.554]
205 (mm), d = ho = 450(mm), A, =100.6(mm?) ta dugc két qua 50.857 <V 810 18 [79.638; [50.857; [130.495;
< 55.647 (kN), dé& nhan thdy rang theo ACI thi Vs khéng phu thudc vao ty ’ 91.657] 55.6471 147.304]
s8 a/ho va tiéu chudn ACl xem gan dling goc vét nut nghiéng la 45°. 900 20 [78.576; [50.857; [129.433;
Kha néng chiu cét t8ng cong: [Q] = Ve + Vs = [129.433; 145.179] (kN). : 89.532] 55.647] 145.179]
Dbanh gia dé tin cay theo cong thuc ty s6 khoang: 990 25 [77.706; [50.857; [128.563;
- Tap kha nang R =1[Q] =[129.433; 145.179] (kN). ) 87.794] 55.647] 143.441]
-Taptrang thai Q=Q_ =P = [150.00; 180.00] (kN) 1125 25 phgnc il I e v
Do d6 tap an toan: M=R—Q =[- 50.567; - 4.821] (kN) 1260 28 [75.843; [50.857; [126.7;
Nhu vay, dé tin cay Ps =0.000000; dé khéng tin cay P = 1.000000. ' 84.068] 55.647] 139.715]
Thay d8i gia tri ty s6 a/ho tir 1.0 dén 3.0, két qua téng hop trong bang 4 1350 30 [75.388; [50.857; [126.245;
va bang 5: 83.157] 55.647] 138.804]
Bdng 5. Ddnh gid do tin cdy kha nédng chiu cdt cia dam theo ACI 318
S = - = = Do khong tin cay
c=a a/’ho R:[Q]:Vc+vs Q:Qmax:P M:R_Q Dcf)tincéyPs Ps
(mm) (kN) (kN) (kN)
450 1.0 [138.995; 164.304] [150.000;180.000] [-41.005; 14.304] 0.258620 0.741380
540 1.2 [135.808; 157.929] [150.000; 180.000] [-44.192;7.929] 0.152127 0.847873
675 1.5 [132.620; 151.554] [150.000; 180.000] [-47.380; 1.554] 0.031757 0.968243
810 1.8 [130.495; 147.304] [150.000; 180.000] [-49.505; -2.696] 0.000000 1.000000
900 2.0 [129.433;145.179] [150.000; 180.000] [-50.567;-4.821] 0.000000 1.000000
990 2.2 [128.563; 143.441] [150.000; 180.000] [-51.437;-6.559] 0.000000 1.000000
1125 2.5 [127.520; 141.354] [150.000; 180.000] [-52.480; -8.646] 0.000000 1.000000
1260 2.8 [126.700; 139.715] [150.000; 180.000] [-53.30;-10.285] 0.000000 1.000000
1350 3.0 [126.245; 138.804] [150.000; 180.000] [-53.755;-11.196] 0.000000 1.000000
Nhan xét: - Viéc van dung thuat toan téi uu tién hoéa vi phan dét bién hén

- Kha nang chiu cat cta bé tong theo TCVN 5574-2012 khong xét
dén anh hudng ctia ham lugng cét doc, anh hudng cia mé men uén ...
Trong khi thuc té€ nhiing yéu t6 nay c6 tham gia vao kha nang chiu cat,
va tiéu chudn ACl 318 da c6 xét dén thédng qua hé s& ham lugng cét doc

pvatyss V.d/M, .

- Cac théng s6 dau vao dang s6 khodng nén tap an toan M ciing
la s6 khodng, diéu nay phu hgp véi thuc té do ludn ton tai sai s6 clia cac
théng s6 dau vao. Do tin cdy Ps theo ty s6 khoang c6 gia tri tir 0.000000
dén 1.000000 cé y nghia thuc tién trong thuc té thiét ké thay vi chi xét
do tin cdy qua an toan Ps = 1.000000 va d6 khong tin cay Pr=0.000000.

- Ty s6 gilta nhip chiu cat va chiéu cao tiét dién a/ho anh hudng 16n
dén do tin cay cta kha nang chiu cdt danh gia theo TCVN 5574: 2012, do
dé khi thiét ké két cau chiu dam chiu cit khuyén nghi nén quan tam dén
ty s6 nay. DO tin cay Ps gidm dan khi ty s6 a/ho thay d&i tir 1.0 dén 3.0. Vi
tri giao nhau gilra dudng doé tin cay Ps va d6 khong tin cay Prtrén hinh 6
chinh |a diém xac xudt an toan 50% va xac xuat hdng 50%.

- Do tin cdy kha nang chiu cdt danh gia theo ACI 318 c6 xu hudng
thap hon so véi cach danh gia theo TCVN 5574 tham chi la mat an toan
(truong hgp Ps =0.000000) do dé khi danh gia kha nang chiu cat cta
dam BTCT theo TCVN 5574 khuyén nghi nén danh gia thém do tin cay
theo tiéu chudn ACI 318 va moét s6 tiéu chuan khac dé xem xét muc do
an toan.
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hop HCDE dé danh gia kha nang chiu cat ctia dam BTCT khi céac théng
s6 dau vao dang khoang la cé y nghia thuc tién. Kha nang hoi tu nhanh
(trong vi du cu thé 1a khodng 30 vong thé hé, hinh 5a va 5b) va tranh t6i
uu ham muc tiéu roi vao cuc bd md ra trién vong gidi quyét cac bai toan
€6 tham s6 dau vao 16n hon.

4.Két luén

Dbanh gia d6 tin cay ctia qua trinh thiét ké va st dung két cau la mot
van dé da va dang dugc nhiéu tac gia quan tam trong thaoi gian gan day.
Bai bao da trinh bay moét cach danh gia do tin cay kha nang chiu cét ctia
dam bé téng cot thép theo ly thuyét khoang [2] trong trudng hop xét
dén cac tham s6 dau vao dang khéng chic chdn biéu dién duéi dang
dai lugng s6 khoang, day la mot van dé c6 y nghia thuc tién, dac biét la
trong thiét ké két cau. Bai bao cling da van dung thuat toan t6i uu tién
héa vi phan méi, cé nhiéu uu diém - tién héa vi phan doét bién hén hop,
da dugc gidi thiéu trong [5] dé tim khoang dau ra ctia ham muc tiéu
thay vi stt dung ly thuyét khoang thuan tuy. Véi cac yéu t6 dau vao dang
s6 khodng, dé tin cay kha nang chiu cét ctia dam BTCT thay d6i tir 0 dén
1 va phu thudc vao céc yéu té nhu tai trong, cuong do vat liéu, ham
lugng c6t doc va dac biét la ty s6 a/he. D6 tin cay kha nang chiu cét ctia
dam khi danh gia theo TCVN 5574:2012 c6 xu huéng cao han so véi do
tin cdy danh gia theo ACI 318, do d6 trong trudng hop thiét ké, khuyén
nghi ngoai danh gia do tin cdy chju cat theo 5574:2012 nén danh gia
them theo mot sé tiéu chudn khac dé€ tim dugc gidi phap thiét k& co
muc dé an toan phu hop.
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