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KIEN NGHI VE TiNH TOAN COT BAI CHIU CAT CUA DAM BE TONG
COT THEP CHIU LUC TAP TRUNG THEO SP63.13330.2012

PGS.TS. LE BA HUE
Trwdng Pai hoc Xay dwng

Tém tét: Bai béo gidi thiéu tom tat phurong phép
tinh toén cét dai (khdng c6 cét xién) clia ddm béténg
cot thép chiu luc tap trung theo SP63.13330.2012
ctia Nga. Qua bai bao, téc gia da chi ra nhiing khiém
khuyét trong céc céng thirc thurc hanh va dé xuét qui
trinh tinh toan mdi, phu hop hon

Tl khéa: Dam bé téng cét thép, cét dai, sirc
khéng cat, SP63.13330.2012.

Abstract: This paper briefly presents method for
designing stirrup (without using inclined transverse
reinforcement) of reinforced concrete beams
Subjected to concentrated forces, which s
conforming to SP63.13330.2012. Some
shortcomings of practice formulas are highlighted in
the paper.
reinforcement calculation is proposed by the author,

A new procedure for transverse

which is more suitable for engineering practice.

Keywords: Reinforced  concrete beam,
transverse reinforcement, shear strength,
SP63.13330.2012
1. Dat van dé

Viét Nam ban hanh tiéu chuan thiét ké két cu
bé tong va bé tong cbt thép: TCVN 5574 — 2012 [1]
theo SNiP 2.03.01-84* [2]. Sau dé, nwéc Nga da ban
hanh tiéu chudn ma&i SNiP 52-01-2003 [3] va theo né
la CP 52-101-2003 [4] va mdt phan cla né da dwoc
dwa vao trong gido trinh “Két ciu béténg cbt thép —
phan ciu kién co ban” clia B6 mén cong trinh Bé
téng cbt thép - Pai hoc Xay dwng xuét ban nam 2011
[5]. Pén nay, Nga da ban hanh tiéu chuan
SP63.13330.2012 nhwng phan tinh toan cwdng do
trén tiét dién nghiéng khong co gi thay déi. Tuy nhién,
khi van dung tiéu chuan mai nay va clia gido trinh dé
tinh bai toan dam chiju cét d& nay sinh mét sé van dé
chwa hop ly. Bai bao nay dé cap dén nhirng bat hop
ly d6 va kién nghi qui trinh tinh toan phu hop hon.
Dé don gian, chang téi s dung CP 52-101-2003 vi
né chi viét riéng cho bé tdng nang.

2. Tinh toan cét dai chiju cat theo CP 52-101-2003 [4]
2.1 Cac cbéng thirc chung

Diéu kién cweng do trén tiét dién nghiéng chiu
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cét cho cAu kién cé tiét dién khéng ddi, chi dat cét
dai:

M
0<0,+0,, =—2+0.75¢..c, =0, (1)
c

trong d6: O lalwc cat trén tiét dién nghiéng cé chiéu
dai hinh chiéu ¢ do tai trong ngoai dat vé mét phia
cua tiét dién nghiéng khao sat. Khi tai trong d&t & mat
trén clia ciu kién thi giatri O 14y trén tiét dién thang
goéc cach gdi twa mét doan ¢, khi d6 can tinh dén
kha n&ng vang mat clia hoat tai dat trén doan do; 0,
la khd nang chiu cét cla bé téng trén tiét dién
nghiéng c6 chiéu dai hinh chiéu ¢, xac dinh bang
cong thire thire nghiém (tinh theo tiét dién chir nhat,
khdng xét canh cla tiét dién chir T).

0,=— (2)
M, =1,5R, b’ 3)
Giatri O, dwoc khéng ché trong khoang:

OQpin = 0,5R, b1y <0, < O, ., =2,5R, bh, (4)
Thc la: 3k, 2 ¢ 20,6h,. Thwong dung: 34, 2c2h,.

trong do:

0., lakha nang chiu cat cla cbt dai

st = O’ 7SZRSWASW = O’ 75qswc() (5)
R A

— swisw 6

I == (6)

trong do: R, - cwdng do tinh toan cda cbt dai; 4, -
dién tich tiét dién ngang clia cac nhanh cbt dai dat
trong moét Iép; S - khoang cach cac 16'p cbt dai; -
chiéu dai hinh chiéu vét nit nghiéng, lay bang ¢

nhwng khéng I&n hon 274, va khéng nhé hon ;.

hy < ¢, <2h @)
Gia tri nhé nhéat dé tinh cbt dai cta ¢,
q.vw 2 q.vwmin = O’ 25Rbtb (8)

¢ la chiéu dai hinh chiéu tiét dién nghiéng lén
phwong cla truc cau kién.

Trong trwérng hop chung can tién hanh tinh toan
trén mot sb tiét dién nghiéng véi chiéu dai ¢ khac
nhau nhung khdng vuot qua khoang cach tir gbi twa
dén tiét dién c6 mémen udn I&n nhét va 34, .

Khi tinh vé&i lyc tap trung, gia tri ¢ 4y theo gia
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tri nhd nhét trong 3 tri sb dwdi day:c<c,, =3h,;
khodng cach tr mép gbi twa dén lwc tap trung a
(hinh 1); va tri sb d& cho vé phai cia (1) 14 nhd nhéat.

| a |

Q
Q

Hinh 1. So dé tinh va biéu db Iwc cét cda
dam chiju luc tap trung
2.2 Bai todn kiém tra kha nang chiu cat theo CP
52-101-2003 [4]

Khi ddm chju mét lwc tap trung dat cach mép gbi
twa mét doan la a (hinh 1):

Dé vé phai clia (1) 1a nhd nhét, trisé ¢ xac dinh
theo (9) khi gia thiét ¢ =c, .

Mb
= 9
V0,754, ©)

Sau khi cé ¢ thda man cac diéu kién han ché,

chon gia tri ¢,<c va théda man h, <c, <2k, roi
dwa vao diéu kién (1) dé kiém tra.

Néu cod c=c,, |&p vao cong thirc (1) s& co:

0,=2/075M,q., (10)

2.3 Bai todn thiét ké cét dai theo CP 52-101-2003 [4]

Chon trwdc duong kinh, sb nhanh, tim ¢, dé
théda man (1). Sau khi c6 ¢,, théng qua (6) sé xac
dinh ra khoang céach tinh toan (S, ). So séanh S, voi
khoang cach 16n nhét cho phép (S, ) va khoang
cach céu tao (S, ) dé chon dwoc khoang cach cbt
dai (S) can bd tri. Dwéi day chi dé cap dén viéc tinh
toan ¢,,. Can clr vao tiéu chuén, 18p cong thirc cho
trwong hop chiu mét lwe tap trung dat cach mép gbi
twa mét doan la «. Gia tri ¢, xac dinh theo quy
trinh dwéi day phu thudc vao hé sb K =a/h,, lay

khong I&én hon 3.

bat ¢ = 0 ; gr:£+0,1875K0
R, bh K

bt~ 70
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0,25R, bz,
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9o = 1,5 (11)
6‘1 —

khi ¢ <,

R,b khi ¢ >e¢,

0,75K,
Véi K, =min(K,2).
3. Kién nghi cho bai toan thiét ké

Mé&c du ly thuyét cling da kha rd rang, ngan gon
nhwng khi van dung vao tinh toan thi kha phuc tap
va cac cong thirc cha tiéu chuan chwa tudng minh.
Nguyén nhanla do ¢ khac ¢,vacactrisbd c,c, bi
chan & cac khoang khéng tring nhau nén vé phai
clia (1) la nhirng ham chi lién tuc trong tirng doan.
Pé c6 thé 1ap dwoc cac cong thirc tinh toan twong
minh, dé& hiéu hon, bai bao sé trién khai co s& ly
thuyét theo bai toan thiét ké.

+ Trwong hop a <h,: Thudc bai toan cong x6n
ngan.

Trong trwdng hop nay chi nén kiém tra tiét dién
c6 thda man diéu kién: 0<Q, . =2,5R, bh,

+ Trwong hop a>h,

Néu gia thiét rang tri s ¢, = ¢ va théa man cac
diéu kién han ché cla c; ¢, da néu, thi quan hé
gilra ¢ v&i M, va Q séduwgc suy ratw (12):

2M
==t 12
‘=75 (12)

Sau khi ¢ ¢, chon cthda man cac diéu kién
han ché, c¢= min(a; c;3h,)
Chon gia tri ¢, = min(c;2h,) roi dwa vao diéu kién
(1) détinh ¢ .
Néu chon duwoc ¢ va ¢, macd c=c,thi:
Q2
" 3M,

Néu c6 c=3h,thi ¢, =2k, dwa vao diéu kién

1):

G (13)

q — Q B Qb min (14)
SW 1,5k,
Giatri ¢, >2q,, ... =0,25R,b

4. Vi du tinh toan

Dé so sanh tinh dung dan gitra qui trinh dé xuét
va tiéu chuén ban hanh, ta c6 thé 1am mét sé vi du
dé minh hoa.
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Do bai toan thuan kha ré rang va hoan toan tuan La La
theo tiéu chuén, dé dung nén trong phan vi du nay
chi so sanh trén bai toan ngwoc — bai toan thiét ké,

sau d6 néu cé sai khac sé dung bai toan thuan dé s

kiém tra. PHW

Vi du: DAm bé téng cbt thép (hinh 2) c6 tiét dién P

b=300mm, i=700mm, h =650 mm. Bé tdng cap Hinh 2. D4m bé téng cét thép chiu tac dung cla

2 lwe tap trung déi xtrng
4.1Vé&i a=2,5m
Kiém tra diéu

dé bén B15 c6 R, =0,75 MPa, R, =85 MPa.
Dam chju hai tai trong tap trung P =250 kN dat

kién

cach mép gdi tva mot doan 1a a, Q=P, x6t C&C ) -250000 N < 0,3R, bk, = 497250 N nén tiét dién

trvong hop a khac nhau dwéi day: dam bao chiu (rng suét nén chinh.

a. Tinh g, theo tiéu chuén [4]

K=2=385>3 nénldy K=3K,=min(K,2)=2; & = 9 :1,71;gr:£+0,1875K0:0,875.
hy R, bh, K
L5
& -
Do ¢ >¢&, nén g tinhtheo cong thirc (10): qSW:Rmb#:Im,S N/mm.
> 0

b. Tinh theo quy trinh dé xuét
2 ZM/)
M, =L 5R, bl =142593750 Nonun ;== =1140.75 mum

Chon ¢ =min(a;c,;3kh,) = min(2500;1140,75;1950) =1140,75 mm .
Chon gia tri ¢ =min(c;2k,) = min(1140,75;1300) =1140,75 mm .
Do c=c¢, néntinh ¢ theo (13):
_ o _ 2500007
3M, 3x142593750

Do gitra tiéu chuan va quy trinh khac nhau nén kiém tra lai theo bai toan thuan.

9. =146,103 N/mm

c. Kiém tra theo tiéu chuan [4]:

Dung trisd ¢, =181,5N/mm détinh ¢ theo phwong trinh (9): ¢= ’OL =1023,5 mm .
b qSV\/

¢=1023,5<2h, =1300 <@ =2500 nénldy c=c,=1023,5mm détinh Q, theo cong thirc (11).
0, =2,0,75M g, =278643,7 N

Tuy Q, =278643,7 N> Q =250000 N nhung khong ding v&i muc tiéu cha bai toan thiétkéla 0, =0.

d. Kiém tra quy trinh dé xuét

‘ 2 M
Dung trisd g¢,, =146,103 N/'mm dé tinh ¢ theo phwong trinh (9): c¢= ’0 75” =1140,75 mm.
> qsw

Gidng nhw bai toan thiét ké nén ldy c=c, =1140,75 mmdé tinh Q, theo cong thirc (10).

0, =2,J0,75M g, =250000 (N)=Q

Nhw vay tinh theo tiéu chuan [4] chwa hop ly.
4.2 Véia=1,5m

Tuwong ty nhw trén ta co:
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a. Tinh g, theo tiéu chuén [4]

0 =1,71;¢, :%+0,1875K0 =1,025.

a

K_h =2,3077<3 nénlay K =2,3077;K, =min(K,2)=2; ¢ =

0

L5

2

Do ¢ >¢, nén ¢, tinhtheo congthirc (10): ¢, =R,b K 159 N/mm .
‘ ‘ 0,75K,

b. Tinh theo quy trinh dé xuét
Ti sb ¢ theo (12) khong d6i, c¢=1140,75 mm<2h, =1300 mm<a=1500 mm nén lay
2
c=c,=a=1140,75 mm détinh ¢, theo (13): ¢, = 3% =146,103 N/mm .

b

Trong trwong hop ndy ¢, khéng thay ddi, trong khi do tinh theo tiéu chuan lai bj thay ddi tir 181,5 N/mm
xubng 159 N/mm. Day ciing la diéu khéng hop ly cla tiéu chuan.

Do ¢6 si khac nhau nén can kiém tra lai theo bai toan thuan.

c. Kiém tra theo tiéu chuan [4]

Dung trisd ¢, =159 N/mm dé tinh ¢ theo phwong trinh (9): ¢ = /#:1093,506mm.
b qS\N

¢=1093,506 < 2h, =1300 < @ =1500 nén ldy c=c,=1093,506 mm dé tinh Q, theo cong thirc (11).

0, =24J0,75M,q,, =260801,11 N

Tuy Q, =260801,11>Q =250000 nhwng khéng dung véi muc tiéu cla bai toan thiét kéla O =0.
d. Kiém tra theo quy trinh dé xuét
Dung trisd ¢, =146,103 N/mm dé tinh, két qua gibng y nhw trwdng hop a=2,5m,cé6 Q, = 250000 N
Nhw vay tiéu chuén [4] chua hop ly.
4.3 Véia=1,0m
Tuwong ty nhw trén ta co:

a. Tinh g, theo tiéu chuén [4]
K =1,5345 nénldy K, =min(K,2)=15345; & =171; ¢ =1,2635
L5
& -
K _143,2 N/mm

> 0

q,, =R,b
b. Tinh theo quy trinh dé xuét

Gia tri ctheo (12) khéng déi, ¢ =1140,75 mm .

Chon ¢ =min(a;c;3h,) = min(1000;1140,75;1950) =1140,75 mm =1000 mm .
Chon ¢, = min(c;2A,) = min(1000;1300) =1000 mm .

Voi ¢=c,=a=1000 mm, |3p vao (1) sé tinh dwoc g, :

0-Mi 550000 142593750
g, =——4a 1000 _ 143 5 N/mm.
™ 0,754 0,75x1000
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Nhw vay két qua ¢, tinh theo tiéu chuén [4] va
tinh theo quy trinh dé xuét cho két qua bang nhau.

5. Két luan va kién nghi
a. Két luan

Quy trinh tinh toan kién nghi méi da 1ap trong
bai bao la can cl hoan toan vao ly thuyét cua tiéu
chuén, trinh bay kha twdng minh, cé co s& nén dd
tin cay.

Qua vi dy, thédy rang tinh ¢ theo tiéu chuan Ia
chwa hop ly, chwa tiét kiem.
b. Kién nghij

Nén kiém chirng va co6 thé dwa quy trinh tinh
toan kién nghi trong bai bao vao tinh toan cho bai
toan tinh cét dai cho dam chiu tai tap trung.
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