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TOM TAT

Theo TCVN 5574:2018, tinh todn dam bé tong cot thép theo do bén chiu lyc cat dicoc thuce hién theo
mé hinh tiét dién nghiéng. Phwong phdp tinh todn hién nay la phicong phdp tinh todn theo cdc tiét
dién nghiéng nguy hiém, theo do can xdc dinh cdc tiét dién nguy hiém doc theo chiéu dai cau kién
va thue hién tinh toan kha nang chiu luc cdt theo cdc tiét dién nguy hiém do. Trueong hop tai trong
tac dung lén dam c6 phin bé phirc tap, viée xdc dinh cdc tiét dién nghiéng nguy hiém gdp khé khan,
do vdy, phwong phdp tinh todn theo cdc tiét dién nghiéng nguy hiém khé ap dung. Bai bdo dé xudt
phwong phdp tinh todn dé bén chiu liec cat doi véi dam bé tong cot thép chiu tdi trong phdn bo phire
tap theo moi tiét dién nghiéng trén co sé phan tich cdc d@o thi lec cdt ma khong can xdc dinh cdc
tiét dién nguy hiém. Phwong phdp tinh toan dwoe dé xudt cé thé dp dung dé tinh toan dam bé tong
cot thép chiu tdi trong ¢6 quy ludt phdn bo bt ky.

Tir khéa: Liec cdt, tinh todn chiu cdt, dam bé tong cot thép.
ABSTRACT

According to TCVN 5574:2018, the shear design of reinforced concrete beams is performed
according to the inclined section model. The current design method is based on dangerous inclined
sections, which requires determining dangerous sections along the length of the structure and
calculating the shear strength according to those dangerous sections. In cases where the load
acting on the beam has a complex distribution, determining dangerous inclined sections is difficult,
so the design method based on dangerous inclined sections is difficult to apply. The paper proposes
a method for shear design for reinforced concrete beams subjected to complex distributed loads
according to all inclined sections based on the analysis of shear force graphs without determining
dangerous sections. The proposed calculation method can be applied to design reinforced concrete
beams subjected to loads with any distribution rule.

Keywords: Shear, shear design, reinforced concrete beam.

1. GIOI THIEU phap tinh toan pho bién hién nay 13 cin cir vao
i ) _quy luat phan bd tai trong tac dung 1én dam
Theo tiéu chuan TCVN 5574:2018 [1], do 2, . YA n .

dé xac dinh cac tiét dién nghiéng nguy hiém

bén ciia dam bé tong cdt thép khi co tac dung
cta luc cit duoc tinh toan theo mo hinh tiét
dién nghiéng va can tién hanh tinh toan ddi
v6i mot loat tiét dién nghiéng nam doc theo
chiéu dai cau kién véi chiéu dai hinh chiéu
ctia tiét dién nghiéng nguy hiém nhat. Phuong
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va tién hanh tinh toan d6 bén chiu luc cit theo
céc tiét dién nguy hiém d6. Phuong phap tinh
toan ndy goi 1a phuong phap tinh toan theo tiét
dién nghiéng nguy hiém.

Khi tai trong tac dung 1én dam co quy luat
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phan bd don gian thi phwong phap tinh toan
theo tiét dién nghiéng nguy hiém 14 thuan loi
vi cac tiét dién nguy hiém duoc xac dinh dé.
Ap dung phuong phép tinh toan theo tiét dién
nghiéng nguy hiém cho truong hop dam chiu
tac dung cua tai trong tap trung va tai trong
phan bd déu da duoc gidi thidu trong [2]. Tuy
nhién, khi tai trong tic dung 1én dam co quy
luat phan bd phic tap thi phuong phap tinh
toan theo tiét dién nghiéng nguy hiém khong
thudn loi vi kho xac dinh cac tiét dién nguy
hiém. Trong cac tai liéu hién hanh, tinh toan
theo do bén chiu lyc cat ddi véi dam bé tong
cbt thép chiu tai trong phan b phtc tap 1a bai
todn chua dugc xem xét. Dudi day la mat dé
xuat dé giai quyét bai toan nay.

2. PHUONG PHAP TINH TOAN

Mo hinh tinh toan dam bé tong cdt thép
theo tiét dién nghiéng chiu lyc cit duoc thé
hién trén Hinh 1. Tiéu chuan TCVN 5574:2018
cho phép tinh toan theo tiét dién nghiéng dugc
tién hanh theo diéu kién:

Ql SQbs,l - Qb,l +

trong do:

Q.. (1

Q, la luc cit tai tiét dién thang goc do
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ngoai lyc;
Q,,=0,5R, bh, 2)
st,l - qswho (3)

q,, la noi lyc trong cot thép ngang trén
mot don vi chidu dai ciu kién, duge xac dinh
theo cong thuc:

R4, (4)

_ Zhswilew
qsw -
S

C6t thép ngang duoc ké dén trong tinh
toan khi thoa man diéu kién:

qws 2 0’25Rbtb (5)

Khi tiét dién thing goc, ma trong d6 ké
dén luc cit 0, nim gan gbi tua & khoang
cach a nho hon 2,5h, thi tinh toan theo diéu
kién (1) voi viéc nhan gia tri O, da duoc
x4c dinh theo cong thirc (2) véi hé sb bing
2,5/(a/h,), nhung lay gia trj Q,, khong I6n
hon 2,5R, bh,,.

Khi tiét dién thing goc, ma trong d6 ké
dén lyc cat Q r nam & khoang cach a nhé hon
h,, thi tinh toan theo diéu kién (1) véi viée
nhén gia tri O, da duge xdc dinh theo cong
thire (3) v6i hé so bang a/h,

—

-
%

vy O
| s | s

Hinh 1. M5 hinh tiét dién nghiéng

Theo chi dan trén day cia TCVN
5574:2018, céac cong thirc tinh toan Q, & Q_ |
c6 thé dugce viét nhu sau:

1,25R,,bh;
- a

Qb,l = (6)
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léy gia tri khong lon hon 2,5R, bh, va Gia tri luc cat tai cac tiét dién trong dam
khong nho hon 0,5R, bh,. dugc xac dinh theo cong thuec:
0,,=4,4 (7 0,=0,, - lgdx-Jvdx-3G, -3V, (8)
lay gi4 tri khong 16n hon g_h,, trong do:
Bi€u do lyc cat O, , c6 dang nhu trén g,G —tinh tai (tai trong thudng xuyén)
Hinh 2. phan bd, tap trung;
Khia = 2,5h, ta co: v,V — hoat tai (tai trong tam thoi) phan
0,.,=0,5R,bh, + q_h, = const b, tap trung.
3
0 0.5ho ho 2,5ho

Khoang cach tif mép géi
Hinh 2. Biéu d6 lyc cit Q, |

Céc tich phan trong (8) co thé duoc tinh ~ dam bao kha nang chiu lyuc cat theo tiét dién
toan gan ding bang phuong phap tich phan nghiéng.
$0. Cac biéu d6 O, va 0O, | d}roc )}éy fiung 3. Vi DU TINH TOAN
trong mot h¢ toa do chung. Néu bicéu do luc
cit 0, hoan toan ndm trén biéu dd luc cit Tinh toan theo tiét dién nghiéng chiu luc
O, thi dim dam bao do bén theo tiét dién cdt dam bé tong cot thép cé so dd nhu Hinh 3;
nghiéng chiu lyc cit, con néu hai biéu d6 cit mat cat ngang dam — Hinh 4.
nhau ’thi dam %(héng dam bao kha nang chiu Vat lidu:
luc cat theo tiét dién nghiéng. Quy trinh tinh
toan gom 2 budc: - bé tong B40;

Buéc 1: Xay dung cac biéu db 0, va (R, =22MPa R, = 1,4MPa)

0,1 - cbt thép dai

Budc 2: Kiém tra theo su giao nhau cua CB400 (R = 280MPa; $10; n = 2; 5 =
céc bicu do O vag, . Néu céc biéu do O,., 200mm) Tai trong tac dung 1én dim nhu trén
hoan toan nam trén biéu dd luc cat O, thi két Hinh 3 (tai trong phan bd gém tinh tai (tai
luan 12 ddm dam bao kha nang chiu lyc cit trong thuong xuyén) va hoat tai (tai trong tam
theo tiét dién nghiéng. Néu cac biéu dd c6 thoi) v, tai trong tap trung la tinh tai (tai trong
diém giao nhau thi két luan 1a dim khong thuong xuyén).
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P=60KN P=90kN Pa=90 kN P1=60 kN

1350 1500 1500 1350
g=50kN/n | g=50kN/m = 50kN/m = 50kN/m
v=20kN/m X g=20kN/m v=20kN/m v=20kN/m

300 44

Hinh 3. So d6 dam va tai trong

OI_!_UOELE

=
<
—

800

Tinh toan:
Luc cat 16n nhat tai mép gbi:
QO _=(50+20)2,85+ (40 +20)1,2 +
60 + 90 = 421,5kN
Kiém tra ham lugng cbt thép dai:

R A 280278

o™ 70 T o0

= 218,4N/mm’ 0,25R, b
=0,25.1,15.200 = 57,5n/mm
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Hinh 4. Mit cit ngang dim

Biéu d6 Q1(dd) & Qbs,1(xanh) [kN]
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100 4

BIEU PO LUC CAT Q1 & LUC CAT Qbs,1

Qb5.1

_ .A,_Q1

500 1000 1500 2000 2500 3000 3500
Khoang cach tir mép gdi a [mm)]

Hinh 5. Biéu d6 lyc cit O, va Q
(Truong hop s =200 mm)

bs, 1
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4000

Ham lugng cdt thép dai dam bao yéu cau

Biéu d6 lyc cat O, va Q, | dugc thé hién trén
Hinh 5. Cac biéu dd luc cit o vag, cit nhau.
: Truong hop nay dam khong dam bao d6 bén chiu
luc cit theo tiét dién nghiéng.
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Néu khoang cach gifra cac cot thép dai 13
s=160 mm thi cac biéu do lyc cat Qb | va Q
dugc thé hién trén Hinh 6. Cac biéu do luc cat
0, va O,  khong cat nhau, biéu d6 0, na
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hoan toan phia trén biéu d6 Q,. Truong hop
nay dam dam bao dg bén chiu lyc cat theo tiet
dién nghiéng.

BIEU DO LUC CAT Q1 & LUC CAT Qbs,1

600

500 4
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200 4

Biéu d6 Q1(dd) & Qbs,1(xanh) [kN]
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Hinh 6. Biéu 6 lyc cit O, va Q

bs, 1

(Truong hop s=160 mm)

4. THAO LUAN

Céac biéu dd luc cat 0, va Qb . khong
nhung dugc dung dé kiém tra do bén chiu lyc
cét theo tiét dién nghiéng ctia ddm ma ching
con thé hién buc tranh téng thé vé sy lam viée
ctia dam chju luc cit.

Trén day di khao sat (béng cac biéu db
Q, va Qb . ) trén nura nhip dam. Tuy nhién, do
luc cat Qb , €0 gia tri khong d6i khi a > 2, 5h,,
trong khi do luc cét trong dam 0, ¢o gia tr1
giam dan theo d6 16n khoang cach tir mép gbi,
nén tinh toan theo do bén chiu tac dung cua
luc cdt theo diéu kién 0, <0,  chi can khao
sat trén doan a < 2,5h,,.

5. KET LUAN

Phuong phép tinh toan dam bé tong cot
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thép theo tiét dién nghiéng chiu luc cit trén
day 1a phuong phap d6 thi. Noi dung cua
phuong phép 1a xay dung cac biéu dd luc cit
O va O, vasu dung cac biéu do nay dé kiém
tra dim bé tong cbt thép theo do bén ch1u luc
cat theo tiét dién nghiéng. Uu diém ndi bat
ctiia phuong phap 1a tinh toan d6 bén chiu luc
cit theo moi tiét dién nghiéng va cé thé dugc
ap dung dé tinh toan dam bé téng cdt thép chiu
tai trong phan bd bat ky.
TAI LIEU THAM KHAO
[1] TCVN 5574:2018 Két céu bé tong va bé tong
cdt thép — Tiéu chuan thiét ké.
[2] Phan Quang Minh, Ngé Thé Phong, Nguyén
Truong Théng, Vo6 Manh Tung, Két ciu bé

tong cot thép — Phan cau kién co ban. Ha Noi:
NXB KH&KT, 2021.



