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Tém tat: Hién nay, tinh toén kha ndng chju cét
clia ddm bé téng cét thép theo TCVN 5574:2012
twong déi phirc tap dbi véi cd bai toan thiét ké va
kiém tra. Dé lap thuat toédn duwa vao céc phdn mém
thiét ké két cau doi héi céc bude va céc cong thirc
tinh toan chju cat don gidn, dé hiéu hon. Vi véy, bai
béo nay xay dung quy trinh tinh toan dam chiu cét
theo TCVN 5574: 2012 vdéi cac budc va céng thirc
don gidn, dé st dung. Quy trinh nay cé thé dé dang
tich hop vao cac phdn mém thiét ké két cdu nhw
ETABS, SAP 2000,... 4p dung réat tét cho ca bai
toan thiét ké va kiém tra.

Abstract: At present, shear analysis of
reinforced concrete beams based on the
Viethamese  standard TCVN  5574:2012 is

considerably complicated for both of the design and
verification works. To establish the calculation
algorithm of the shear design integrated into the
structural analysis software, it is required the
computational steps and formulation in the simple
way and easy application. Therefore, this paper
presents the procedure for the analysis of reinforced
concrete beams under shear based on TCVN
5574:2012 with simple formulations that are easily
understandable and applicable. This procedure can
be well integrated in structural analysis software
such as ETABS, SAP 2000 etc., and be a good
applications for both the design and verification
works.

Tw khéa: DaAm BTCT, kha nang chiu cét, TCVN
5574:2012, tinh toén chiu cét.

Key word: RC beams, shear analysis, shear
strength, TCVN 5574:2012.

Tinh toan va clu tao dam bé téng cbt thép
(BTCT) chiu cét theo TCVN 5574:2012 dwoc trinh
bay trong cac tai liéu, giao trinh [1, 2], song con phirc
tap va kho ap dung néu khéng nam ky quy trinh tinh
toan. Chinh vi vay, bai bao nay trinh bay tinh toan chju
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cét clia ddm BTCT, chi b tri ¢t dai khéng b tri cot
xién, bé tong st dung la loai bé tobng théng thwong
(hay bé tong nang nhw cach phan loai trong TCVN
5574: 2012). Céc loai ddm cao, dam cé tiét dién thay
ddi, khu vuc thay dbi do cirng véi tiét dién dam thay
déi dot ngodt t tiét dién nhd sang tiét dién I6n hon...,
khéng thudc pham vi khao sat cta bai bao nay.
1. Kiém tra diéu kién can déi vei tiét dién dam

~ Xét dam BTCT chju cat nhw m6 ta trong hinh 1.
Dau tién, dam can duoc thiet ke dé dam bao dd ben
trén dai nghiéng gilra cac vet nut xién, cu the phai
thda man dieu kién sau (diéu 6.2.3.2, TCVN 5574;
2012):

0<0.3¢,,9,,Rbh, = 0.3(1 - O.OlR,))R,)bh0 (1)
trong d6: Q - lwc cét tac dung 1én tiét dién (ngoai luc);

b, h- chiéu réng va chiéu cao hiéu dung (lam
viéc) cla tiét dién dam;

Rb - cuwong do tinh toan chju nén cla bé téng;

®,, - thwong do bai toan thiét ké chwa biét cot
dai, thién vé an toan lay hé s6 @, =1;

®,, - hé sb6 phu thudc vao loai bé téng, voi bé
tong thong thuong thi ¢, =1-0.01R,

Khi khéng théa man diéu kién (1), bat budc phai
tang kich thwéc tiét dién hoac cwdng dd bé tong.
Sau do, tién hanh tinh toan cot dai.
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Hinh 1. So dé tinh toan cét dai
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2. Tinh toan kha ning chiju cat ciia dam

Kha& nang chiu cat cGta ddm dam bado do bén
theo vét nrt xién can tinh toan vai tiét dién nghiéng
nguy hiém nhét theo diéu kién sau (diéu 6.2.3.3,
TCVN 5574:2012): Q < 0, + O, 2)

trong do: O - kha nang chiu cit (lyc cét) do bé
téng chiu; Q,, - luc cat do cot dai chiu.

Lwc cat Qb do bé téng chiu, dwgc xac dinh theo
cbng thre sau [2]:

Dy (1 O+, )Rbtbhg _ 2Rbtbh§ M,
0, = = =—"(3)
c c c
trong d6: M, = 2R, bh; (4)
¢ - chiéu dai hinh chiéu cta tiét dién nghiéng nguy
hiém nhat Ién phuong truc dam; ¢,, = 2 dbi voi bé
tong thong thuong; @, - hé s xét dén anh hudng
clia canh tiét dién chir T va chi¥ | khi canh nam trong
ving nén, thién vé an toan lay @, =0; ¢, - hé so
ké dén anh hwdéng cla lywc doc, dé don gian ciling
ldy ¢, =0; R,,- cuong d6 chju kéo tinh toan cla
bé tong.
Lwc cat O

sw?
sau: st = 45w (5)

trong doé: ¢, - ndi lwc trong cbt dai tinh trén mot
don vi chiéu dai ddm, xac dinh theo (7);

do cbt dai chiu, dwoc xac dinh nhw

¢, - chiéu dai cla hinh chiéu vét nit xién nguy
hiém 1én truc doc dam (hinh 1), ¢, Iy ludn nhdé hon
hodc bang c.

Diéu 6.2.3.3, TCVN 5574: 2012 quy dinh: “Trong
coéng thire xéc dinh Q) thay gia tri ¢ bang C, vagiatn
Co Iy khéng Ién hon 2h0 va khéng I6n hon gia tri ¢,
dong thoi ¢, khéng nhé hon ho néu ¢ > h, .

(Chua thich: Trong TCVN 5574: 2012 thi ¢, khéng
nhé hon 2hy, nhung trong tiéu chuan géc ctia Nga
SNiP 2.03.01-84* [3] ma TCVN 5574: 2012 tham khao
khi bién soan thi ¢, khéng nhé hon hy. Bai bao nay
da thay lai cho dung véi tiéu chuadn Nga gbc “roe B
3Ha4eHune Qp BMECTO CMOACTAaBMAETCS Cy;
MonyYyeHHoe 3HauveHue Cy NpuHMMaeTcs He Gornee
2hg 1 He Gornee 3Ha4yeHus ¢, a Takke He MeHee hy,
ecnu ¢ > hy’).

Theo (8)thi O, =c¢,q,, > 2h,q,,,1ay O, =2h,q,,
Theo (5)thi Q,, =q,,.¢, >2h,q,, ,1ay O,, =2hyq.,,

Nhwvay: O, +0, =0

sé twong duwong voi

C6 thé don gian hoa diéu kién xac dinh ¢, va ¢
nhw sau:
a) Trwong hop ¢, < 2h,thildy ¢ = ¢, khi tinh O,
valay ¢, détinh QO ;

b) Trwong hop ¢, > 2k, , lay ¢ =c, khi tinh O,
valdy ¢, =2hykhitinh Q.

_ Déi voi dam chi b tri cot dai vudng goc vai truc
dam, c6 buwéc dai s khdng dbi trong khoang tiét dién
nghiéng dang xét ¢ (hinh 1), gia tri ¢, wng v&i cuwe
tiéu ctia bidu thire (Q, + Q,,) (vé phai ciia (2)) xac
dinh theo cbéng thwe [2]:

/2R bh? /M
c(): bt 0 — b (6)
qSW qSW
R _.A

qsw: SW T Tsw (7)
S

VGi R, - cuong do chiu cat tinh toan cla cbt dai;

trong do:

A, - dién tich tiét dién ngang cla cbt dai (bao gébm
tat ca cac nhanh dai).
Thé ¢ =c¢, (c, tinh theo (6)) vao (3) dé xac dinh Qy:

Q, = VM, q,, =cq,, (8)

Thé c, t (6) vao (5) détinh O, -

O, =M, 4, (9)

Dé tinh toan kha n&ng chiu cét ctia dam thi lyc

cét do ngoai lyc Q lay bang (Qb + QSW), thay (8)
va (9) vao (2), dan dén:

szvMbqsw (10)
Q2
Suy ra: = 11
yra: g, M, (11)
Thay (11) vao (6) dé& xac dinh cy:
2M,
Co = (12)

0

M ;
Trwdng hop 1: véi ¢, < 2h, hay h—bg 0. Lay
0
¢ bang co, ¢y xac dinh theo (12) vagq,, theo (11).

M
Trwdng hop 2: véi ¢, > 2h, hay h—” >0.
0

(13)
(14)
4hq,, =0
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_ 9
4h,
3. bé xuéat cong thirc don gian tinh toan coét dai
dam BTCT
Can c co s& ly thuyét va cac cong thirc da trinh
bay & muc 2 trong bai bao nay, kha nang chiu cat cla
dém BTCT theo TCVN 5574: 2012 chi bd tri cbt dai
vubng goc véi truc ddm véi bude dai s khéng déi, co
thé dwoc xac dinh thién vé an toan nhw sau:
M

hay Dsw (15)

+ Truong hop 1: néu —2<Q thi
hy
Q2
= 16
QSM/ 4Mb ( )

. M
néu —2 > O thi
0

+ Trwdng hop 2:

-9
4h,

Ngoai ra gia tri gs, cling phai thda man diéu kién

quy dinh trong TCVN 5574: 2012, cu thé nhw sau:
g, >03R, b (18)

Sau khi xac dinh dwoc qs, Iva chon bwéc dai s,
dudrng kinh cét dai, s6 nhanh cét dai theo cac yéu cau
cAu tao quy dinh trong TCVN 5574:2012.
4. Vi du tinh toan

Tinh toan cét dai cho dbi véi dam BTCT co tiét
dién (bxh) = 200x450mm, hy = 420mm, bé tdng nang
B15, cbt dai nhom A-l c6 Ry, = 175 MPa, chiu lyc cét
Q = 96 kN, &y giébng nhw vi du trong [1].

9 sw (17)

Cuwdng d6 chiu nén va chiu kéo tinh toan cua bé
tong: R, =8.5MPa; R,, =0.75MPa .
a) Kiém tra diéu kién can dbi voi tiét dien dam:
0<0.3(1-0.01R,)R, bhy =196kN
Dam bao diéu kién dd bén trén dai nghiéng gitra
céc vét nit p xién.
b) Tinh toan cét dai:
Mb = 2*0.75*200*420”2 = 52920000 (Nmm)= 52.9
(kNm).
Mb/h0O = 52.9/0.420 = 125.95 (kN) > Q = 96 (kN)
nén gsw dugc xac dinh theo céng thirc (17).
g = O 96000
v 4h, 4%*420
Kiém tra diéu kién (18): 0.3Rbtb = 0.3*0.75*200 =
45 (N/mm) < gsw = 57.14 (N/mm).

= 57.14 (N/mm)
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Chon gsw = 57.14 (N/mm), chon dai D6, 2 nhanh,
Asw=3.14*372=28.26 (mm2), buéc dai
§=2*175*28.26/57.14= 173 mm.

DPbi v&i vi du nay, két qua tinh toan theo kién
nghi cla bai bao sé la qsw = 57.14 (N/mm), theo [1]
la 37.4 (N/mm) va theo két qua tinh ding theo
TCVN 5574: 2012 béng phén mém EXCEL la 52
(N/mm). (Chu thich: két qua lay theo [1] |a két qua
tinh toan véi biéu dd lwc cét chiu tai trong phan bb
déu v&i Quax=96 kN tai vi tri dau dam). Két qua tinh
toan theo ACI 318-02m [4], thi tri s6 Vi/d twong
duwong v&i qsw = 113.10 (N/mm) déi véi dam tiét
dién 200*450 bé téng B15 (fc=12MPa) chiu luc cét
tinh toan 96 kN. Nhw vay, két qua tinh toan theo
kién nghi an toan hon so véi két qua tinh dung theo
tiéu chuan nhung thdp hon so véi két qua tinh toan
chiu cét theo ACI 318-02m. Do phéa hoai vé cét 14
pha hoai gion nén thiét ké khd ndng chiu cét theo
hwéng thién vé an toan véi cac hé sb an toan riéng
Ién hon so vé&i chiu udn 1a dang pha hoai déo (cé
bao trwdc dé cé thé chéng d& hay so tan), vi thé
kién nghi theo bai bao la c6 thé chap nhan dwoc khi
thiét ké dam BTCT chiju cét.

5. Kétluan

Bai b&o nay da trinh bay quy trinh tinh toan dam
BTCT chiu cat theo TCVN 5574: 2012 v&i cac cong
thirc don gian, theo hudng thién vé an toan, dé st
dung. C4c cong thire tinh todn nay cé thé dé dang tich
hop vao cac phan mém thiét ké két cAu nhuw ETABS,
SAP 2000,... d& ap dung trong thuc hanh thiét ké va
kiém tra. Cac két quéd clia bai bao co thé 13 tai liéu
tham khao tbt cho cac sinh vién, céc ky sw xay dung.
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