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PANH GIA KHA NANG CHIU CAT CUA DAM BE TONG COT THEP
THEO MOQT SO TIEU CHUAN THIET KE

THE SHEAR RESISTANCE EVALUATION OF REINFORCED CONCRETE BEAM
ACCORDING TO SOME DESIGN CODES

Nguyén Ngoc Phuwong
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Toém tat: Danh gia kha nang chiu lwc cla cu kién la nhiém vu
quan trong cua cac ky sw két cAu, trong d6 c6 viéc danh gia kha
nang chiu cét clia dam bé téng ct thep Tai Viét Nam hién nay
cho phép st dung nhiéu tiéu chuan ctia nuwdc ngoai trong thiét ké
két cAu. Tinh toan theo cac tiéu chudn khac nhau cho két qua
nhét dinh, thwéng c6 sw khac nhau; do dé mic dd an toan ciing
o sw khac nhau. Viéc danh gia kha nang chiu cat cia dam bé
tong cbt thép theo mot sb tiéu chun thiét ké va thwc nghiém gop
phan 1am ré hon vé& mirc d an toan, qua d6 cé thé cé nhirng Iwa
chon tiéu chuan nwéc ngoai ap dung cho thiét ké két cdu & Viét
Nam nh&m dam bao an toan chiu lwc va hiéu qua kinh té.

Tir khéa: Xay dung; kha nang chiu cat; dam bé tong cbt thép;
tiéu chuan thiét ke; mrc dd an toan

1. Pat vin dé

béanh gid kha nang chiu lyc & nhiém vu quan trong
cua cac ky su két cau. Viéc cho phép ap dung mot sé tiéu
chuan thiét ké cua nudc ngoai tai Viét Nam doi hoi can cé
nhitng danh gi& nhét dinh dé c6 nhiing luu ¥, quyét dinh
trong thiét ké két cau noi chung, trong d6 c6 thiét ké két
céu dam bé tong cot thép (BTCT). Tiéu chuan thiét ké két
ciu BTCT cua Viét Nam TCVN 5574:2012 vé kha nang
chiu cit ciia dam BTCT tuy dap tmg duogc cic yéu cau vé
thiét ké nhung mirc d6 an toan trong tinh todn so véi mot
sO tiéu chuan nudc ngoai con co6 sy khac biét. Viée lya
chon, ép dung tiéu chuén nuéc ngoai trong thiét ké két
cAu can c6 sy phan tich, can nhic vé mirc d6 an toan dé c6
thé sir dung trong tinh toan mot cach phi hgp va hiéu qua.
Bai bao nham lam 5 hon vé mirc do an toan trong tinh
toan khang cit cua dim BTCT theo mot sb tiéu chuin
thiét ké.

2. Kha niing chiu cit ciia dim BTCT va cac yéu t6 dnh
hwéng

Dam BTCT l1a cAu kién chiu ubn ma noi lyc chua yéu
cua n6 1a mémen va lye cét. Trong tinh todn thiét ke, dam
duogc tinh toan dé khong bi pha hoai trén ti€t dién thang goc
theo momen va trén ti€t di€n nghiéng theo lyc cat. Kha
nang chiu cit ciia ddm Q,.(Vy) 1a téng kha ning chiu cét
tinh toan cua bé tong Q,,(V.), va cbt ngang Qg

(Vs)[1.21: Q, =Q, +Qqyhoic V, =V, +V,

Céc yéu t6 anh huong dén kha nang chiu cit cia dam
trong mot so tiéu chuan thiét ké da dé cap nhu kich thude
tiét dién, duong kinh, sb nhanh, khoang cach cua cét dai,
cudng do bé tong, cuong do cdt thép ngang, luc doc, ham
legng cbt doc chiu kéo, tai trong, bé tong ving kéo, ty sb
a/ho, v6i a la khoang céch tir diém dat luc tap trung dén
g6i tya cua dam (nhip chiu cat) va ho (d) 1a chiéu cao lam
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Abstract: The shear resistance evaluaion of structures is an
important mission of civil engineers, especially the shear
resistance evaluation of reinforced concrete beams. In Vietnam,
many codes from other countries for structural designing are
allowed to use. The calculation using different codes gives us
certain results, often with different and, therefore; also having
different safety levels. The shear resistance evaluation of
reinforced concrete beams according to some design codes and
experiments contributes to clarifying safety levels. Consequently,
we can select the foreign codes applied to the structural
designing in Vietnam in order to ensure the bearing safety and
the economic efficiency.

Key words: Construction; Shear resistance; concrete beam;
design codes; safety levels

viéc hitu ich cua tiét dién....[2].
3. Kha ning chiu ciit ciia da“llp BTCT theo mot s tiéu
chuan thiet keé va mo hinh mién nén cai tien MCFT
3.1. Tiéu chuin ciia My ACI 318:2002[4]

Kha ning chiu cit ciia bé tong:

V, =(19yf, +2500, \'(Au—d)bwd <35h,d4/f,
u

véi: f,- do bén cua bé tong (MPa); V,
va moémen tinh toén tai tiét dién dang xét; d - chiéu cao
hitu hi¢u cua tiét dién (twong tu ho theo TCVN); by, - bé
rong cua tiét dién suon dam (twong tu b theo TCVN); Pw
- ham leong cét doc chiu kéo trong dam.

Viéc tinh todn theo cdng thic trén kha phic tap do
V,, M, 0, thay déi theo chiéu dai dam, do d6 tiéu chuan
ACI cho phép st dung cdng thuc sau:

_A‘/Ebwd

bé téng (A =1 vai bé tdng nang);

M, - luc cit

v6i A - hé sé phu thudc vao loai

A f,d

S

Kha nang chiu cat cia cét dai: V, =

véi A, - dién tich tiét dien mot I6p ct thép dai; f -
gidi han chay cua cbt thép dai; s - khoang cach giita cac
cot dai.
3.2. Tiéu chuén ciia Uc AS 3600:2001[5]

Kha ning chiu cit ciia bé tong:
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1
V. - ﬂlﬂzﬂsbvd{ Al J?’
b,do
véi ;- hé sé chiéu cao cau kién lay bang 1,1(1,6-d,
/1000) > 1,1; /3, - hé s6 anh hudng cua luc doc truc (=1
khi khong c6 luc doc); ;- hé s6 anh huong cua luc tap
trung gan vi tri géi twa (= 2dy/a véi a la khoang cach tir
gdi dén diém dat lyc). b, dy- bé rong va chiéu cao lam
viée cua dam; Ay - dién tich cét doc chiu kéo trong dam;
f. - d0 bén ciia bé tong.
Kha nang chiu cit caa cét dai:

fy, ¢dgcoté,
Vs _ Asv sy.f 40 %
S

cua cot thép dai; 6, - goc nghiéng cua cbt dai; A, - dién
tich tiét dién mot I6p cot thép dai.
3.3. Tiéu chudn ciia New Zealand NZS 3101:2006[9]

Kha nang chiu cit cuia bé tong (4p dung cho bé tong
c6 cuong d6 dén 70MPa):

V = (0,07 +10p,)/ fibydy

Véi: py,- ham lugng cét doc chiu kéo trong dam; cac
ky hiéu khac nhu ¢ tiéu chuan AS.

Kha nang chiu cit cua cdt dai:

f, sdycoté
V, = Awly.rdocoto
r S 9

cot thép dai; cac ky hiéu khac nhu & tiéu chuan AS.
3.4. Tiéu chudn ciia Canada CSA A23.3:1994[6]

Kha néng chiu cit cuia bé tong (4p dung cho bé tong
c6 cuong d6 dén 80MPa):

Ve =132¢,228) T.b,dq
v6i A - hé sé phu thude vao loai bé tong (A =1 véi bé
tong nang); ¢ =0,6 (hé sb vat licu bé tong); S - hé s6
chiu cit cua bé tong khi bi nut (= 0,025); cac ky hi¢u khac
nhu & tiéu chuan AS.
Kha nang chiu cit caa cét dai:

V. = A, fsylfd0 coté,
s S

voi fsy.f - gi6i han chay

VGi: fy_f - gigi han chay cua

v6i cac ky higu nhu & tiéu chudn AS.
3.5. Tiéu chudn ciia Nauy NS 3473E:1997[8]

Kha nang chiu cit clia bé tong (ap dung cho bé tong
6 cuodng d6 dén 100MPa):

V, =033(f,g + kgv/zs )b, dg < 0,66 fgby dok,

Ve 0

véi Kp - hé sb 1am vige khi cudng do bé tong nho hon

100 MPa (kp =1); fiq - cuong d6 thiét ké chiu ct cia bé
tong; k, - hé sé ké dén anh hudng tir diém dat luc trén
dam (= 1); . =1; A - dién tich cét doc chiu kéo trong
dam; cac ky hiéu khac nhu & tiéu chuan AS.

Kha niang chiu cit caa cot dai:
V- A, fsylfd0 coto,

s s

v6i cac ky hidu nhu & tiéu chuan AS.

3.6. Tiéu chudn ciia Vigt Nam TCVN 5574:2012 va ciia
Nga SNIP 2004[1,3]

Kha niang chiu cit cua bé téng:
Qb= ¢n2(L + ¢x + gn)Rubho’/c
v6i b,ho - bé rong va chiéu cao hiru hiéu cia dam; Rot

- cudng do chiu kéo tinh todn cia bé tong; ¢, - hé s6 ké
dén anh hudng cua loai bé tong (véi bé tong thudng P2
= 2); ¢ - hinh chiéu cua tiét dién nghiéng 1én truc dam,;
@+ - h¢ sO ké dén anh huong cia canh trong ving nén véi
tiét dién chit T,I (voi tiét dién thong thuong @ = 0); ¢, -
hé sb ké dén anh huong cia lyc doc, truong hop luc doc
1a Iyc nén thi gn = 0,1 N / Ry;bhy.

Khi khong c6 bt dai chiu lyc cét:

Qb= @na(1 + ¢n)Rubho?/c

Qo lay khong 16n hon 2,5R bhyva khong nho hon
Qb min = @3+ @, )Rybhg, v6i g3~ hé s6 phu thude
loai bé tong (v&i bé tong thuong ¢z = 0,6); ¢, - hé sb
phu thudc loai bé tong (v6i bé tong thuong ¢, = 1,5).

Kha ning chiu cit cua cbt dai:

Q. = \/%2 stAszbtbhg
sw S

voi Ry, - gisi han chay cua cét thép dai; Ay, - dién
tich tiét dien mot I6p cot thép dai; Ry;- cudng do chiu
kéo tinh ton cua bé tong.

Qua viéc gidi thiéu mot sd tiéu chuan néu trén co thé
thdy rang hau hét cac tiéu chuan tién tién trén thé giéi da
dé cap dén anh huéng cia mé men udn, ham lwong cdt
doc chiu kéo, goc nghiéng cia ct dai; CSA con dé cap
dén anh huéng cia bé tong ving kéo trong dam. Tiéu
chuin cua Viét Nam va cia Nga bo qua cac yéu td anh
huéng nay. Vi vdy, khi tinh toan khang cit cho dim
BTCT, mutc d an toan (ti s kha ning chiu cét cia bé
tong hodc ctia dim theo thi nghiém trén kha nang chiu cat
clia bé tong hodc ctia dam theo tinh toan) theo cac tiéu
chuan s& khac nhau.

3.7. Ly thuyét mién nén cdi tién MCFT

Céc tiéu chuan déu dya trén md hinh dan dé nghién
ctru kha nang chiu cat caa dam. Ly thuyét (m hinh) mién
nén CFT clng dua trén md hinh dan va theo do, sau khi
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mot dam BTCT bi nat, phan bé tong nam gitra cac vét nut
tao thanh cac dai nén nghiéng va c6 kha ning chiu ct, tuy
nhién 1y thuyét nay bo qua sy lam viéc cua bé tong ving
kéo (hinh 1).

Ay T . f, ! f,
fy X 3 *—%*
N NN, 1 10 361,
i -
/ fans

12y

Ec

- > ' ;ﬁ\/ e

b3 &

012345
&+ &)e,

Hinh 1. CFT va MCFT, quan hé iing sudt - bién dang
cua bé tong vung nurt

Ly thuyét mién nén cai tién MCFT la sy phat trién cta
CFT, c6 ké dén tmg suét kéo trong ving bé tong bi nut toi
kha nang khang cat cia dam, duoc dua ra boi Collins va
Vecchio (1986). Khi mg suat kéo nay duoc ké téi, ké ca
céc phan tir khong c6 cdt dai ciing duoc du bdo mot sirc
khang cit dang ké sau khi nat. Khi nat, Gmg suat cat
truyén qua vét nit thong qua cdt thép lién két vét nut,
mién la c6t thép khong bi chay. Bé tong giira cac vét nut
coi 1a c6 hiéu qua sau d6.[2]. Tiéu chuan cia Cannada va
Nauy vé kha nang chiu cét ciia dam BTCT duoc xay dung
dwa trén MCFT. Tu ly thuyét nay, Bentz (2001) da xay
dung phan mém Response 2000 dé phan tich dam va cot,
dua trén co so ciu kién bao gom nhiéu lop bé tong [7].
Phin mém nay dua ra dugc mbi quan hé giira chuyén vi
toan phan va lyc cét, bién dang ct trén toan bo chiéu dai
dim, su lam viéc cia dim & céc giai doan tai trong. Phan
mém nay dd dwoc Gmg dung & nhidu nude cho két qua c6
do tin cay cao. [2].

4. Khao sét thi nghi¢m va tinh toan s6

Thi nghiém (TN) kha nang chiu cit cia dam BTCT
trén 6 mau dam nhu hinh 2, gém 1 mau khdng c6 cét dai
(1-0), 2 mau c6 cdt dai ¢6a70 (2-1, 2-2), 2 mau cb cot
dai #6al40 (3-1,

280

Hinh 2. So d6 thi nghiém dam BTCT
1 mau c6 cbt dai ¢6a210 (4-1). Cudong do bé tong
theo thiét ké f,= 30 MPa. Ti s a/d = 2. Dt thiét bj do

mg suat trong ¢t dai nhu hinh 3, tir d6 x4c dinh kha
nang chiu cit ctia cbt dai trong de‘thS .

(=]
o
D

b ) b 1y 5l 7

Hinh 3. So d6 ddt thiét bi do iing sudt trong cét thép dali.

Thi nghiém pha huy miu dé xac dinh kha niang chiu
cat ciia dam V,, (V¢ ), qua d6 xédc dinh kha ning chiu cat
cua bé tong V. Két qua thi nghiém thé hién & bang 1.
[10].

Bing I. Két qua TN xac dinh £,V va V,

Mau a f, V, V,
Mm) | Mmpay | (KN) (KN)
1-0 0 34 0 50
2-1 70 33 17,43 97
2-2 70 33 17,65 96
3-1 140 32 12,41 86
3-2 140 32 11,95 73
4-1 210 36 8.338 70

Vi du véi truong hop dam c6 cbt dai $6a210 :

V,=8,338 KN— V,=70/2 8,338 = 26,66 KN

Vi cac s6 ligu nhu cac mau dam thi nghiém, tinh toan
kha nang chiu cat cia bé tongV,, va ciia

damV,, theo cac tiéu chuan va MCFT (st dung phan

mém Response 2000) néu trén; tinh toan hé sd an toan
trung binh ky - ti s6 V, theo TN/V, theo tinh toan (bang 2)
va lap biéu d6 V, tng véi cac truong hop thay doi

khoang céch cét dai theo thi nghiém, cac tiéu chuan va
MCFT (hinh 4,5,6,7).

Bing 2. VC theo cdc tiéu chudn, MCFT va thi nghiém (TN)

Tiéu Ve (KN)
chuin [ 20" [ s=70 | s=140 | s=210 |
™ 25 | 30,71 | 2757 | 26,66
MCFT 2482 | 215 | 2043 | 1,27
ACl | 1088 | 1072 | 10,72 | 1056 | 2555
As | 1587 | 1571 | 1571 | 1555 | 1,74
NZS | 16,11 | 1587 | 1587 | 1563 | 1,72
CSA | 1528 | 1506 | 1506 | 14,83 | 181
NS | 10,69 | 10,69 | 10,69 | 10,69 | 1,93
VN | 1344 | 1344 | 1344 | 1344 | 2,03
>y
' N ) Tiéu ChuénNZ\jé mo hinh - ) o
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Hinh 4. Biéu @6 V. truong hop s = 0

™ weer xcl xs s cs Ns Wt
Tiéu chuan va mé hinh

Hinh 5. Biéu dé Vc , truong hop s = 70 mm

Ve (MPa)
5
8

™ werT Act s s csa ns W
Tiéu chudn va md hinh

Hinh 6. Biéu do VC , truong hop s = 140 mm

200

~ 200

Pa

S 5o

000 i
500 i
™

MeFT act as Nzs csa Ns WeNga

Ve (

Tiéu chuan va mé hinh

Hinh 7. Biéu @6 \;, truong hop s = 210 mm
Tinh toan hé sb an toan trung binh k; - ti s6 V|, theo
TN/V, theo tinh toan (bang 3) va lap biéu ddV, (V)

{mg Voi cac truong hop thay doi khoang cach cét dai theo
thi nghiém, céc tiéu chuan va MCFT (hinh 8,9,10,11).

Bing 3. Vu theo cdc tiéu chudn, MCFT va thi nghiém (TN)

Tiéy Vu (Vuc) (KN) K

chuan | g | s=70 | s=140 | s=210 ’
TN | 25 | 485 39 32

MCFT 3513 | 3027 | 2801 | 1,17
ACl | 1088 | 3051 | 2061 | 17,15 | 1,92
As | 1587 | 3549 | 256 | 22,14 | 147
Nzs | 17,75 | 37,27 | 2738 | 2382 | 1,37
CSA | 1528 | 34,84 | 2495 | 2142 | 1,52
NS | 1465 | 34,43 | 2454 | 2124 | 1,93
VN | 966 | 2562 | 2095 | 1888 | 155

Vuc (MPa)
=
o

™ ACI AS NZS CSA NS
Tiéu chuén va mé hinh

VN - Nga

Hinh 8. Biéu dé Vu , truong hop s = 0

Vuc (MPa)
w
o

™ MCFT ACI AS NzZS CSA NS
Tiéu chun va md hinh

VN - Nga

Hinh 9. Biéu do Vu , truong hop s = 70 mm

50.00
40.00
30.00
20.00
10.00
0.00
™ MCFT  ACI AS NZS CSA NS VN -

Nga

Vuc (MPa)

Tiéu chuan va mé hinh

Hinh 10. Biéu @6 V,, , truong hop s = 140 mm

40.00

30.00

20.00 —
10.00 —
0.00

Vuc (MPa)

HHHEE

™ MCFT  ACI AS NZS CSA NS VN -
Nga

Tiéu chuan va md hinh

Hinh 11. Biéu do V,, , truong hop s= 210 mm

Nhin xét:

Mic dii céc s6 ligu thi nghi¢m va tinh todn s6 khong
nhicu, nhung trong pham vi cac ket qua khao sat trén co
thé thay:

- Khd néng chiu cét ciia bé tong thay d?)i khi thay
d6i khodng céch cot dai, tuy nhién sy thay doi la khong
nhicu nhung kha nang chiu cat cua dam thay doi la dang
ké.

- Kha nang chiu cét cua bé tong theo TCVN va Nga
khong doi khi khoang cach cot dai thay doi va 16n hon so
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v6i tiéu chuan ACI va NS (bang 2). Tuy nhién kha ning
chiu cit cia dam BTCT theo TCVN ¢ mic trung binh so
v6i C4c tiéu chuan va MCFT. Tiéu chuin ctiia My, Nauy
¢6 hé sb an toan vé& kha niang khang cit cua dam 1 cao
nhit va ly thuyét MCFT c6 két qua sat nhat voi thi
nghiém.(bang 3).

- Qua h¢ s ko tinh toén ¢ trén, c6 thé thay: Cac tiéu
chuén thiét ké vé kha nang chiu cat cua cia dam BTCT
déu an toan, tuy nhién muc d6 an toan theo cac tiéu chuén
la khac nhau. V&i bé tong thuong, cuong do chiu nén <
32 MPa thi viéc st dung cac tiéu chuin tinh toan kha
nang chiu cit ciia dam BTCT déu cho két qua an toan, tuy
nhién tinh theo MCFT ¢ muc d6 an toan 1a nho nhét.

5. Két ludn

Tai Viét Nam cho phép sir dung mét sb tiéu chuan
nudc ngoai dé thiét ké két ciu cong trinh nén ngoai yéu t6
dam bao kha nang chiu luc, khi xét thém tinh hi¢u qua
kinh té, tinh chat k¥ thuat dac thu, can can nhic dén muc
d6 an toan cta cac tiéu chuan vé kha ning chong cit cua
dam BTCT dé c6 thé 4p dung mot cach phu hop.
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