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TGM TAT

Khi tinh to&n thigt k&' san phéng khang dam beé tong cdt thep
(BTCT). do chiéu day ket cdu san can han ché dé gidm tai trong va
tang kha nang vuot nhip nén mat trong nhitng van dé thigt ke can
quan tam |a lam thé nao dé tang kha ndng chang chiu lai e cét do
tai trong ngoai gay ra dé dam bao san khang bj pha hoai do lvc cét
déc biet |3 tai cac vi tri ban san duge ke tryc tigp 1én dau cot.
Trong bai bao nay, nhom tac gid st dung phan mém ABAQUS dé
xay dung md hinh ma phang va phan tich kha néng chiu cét cia
san bé tong cdt thép chiu téi trong tap trung ciing nhu so sénh
kha ndng chiu cét cia san khi tinh theo TCVN 9574:2018 va mat sd
tiéu chudn Qudc té lam co s dé xudt giai phap tang kha nang chiu
cét cho san phang khong ddm BTCT trong thyc té.

Tir khaa: San phéng khang dam; chiu cét; choc thing.

ABSTRACT

In the design of reinforced concrete flat slabs, the slab thickness is
generally limited to reduce self-weight and enhance span capacity.
Consequently, improving shear capacity, particularly punching shear
resistance at slab-column connections where the slab is directly
supported by columns, is a critical design consideration.

In this study, a numerical model is developed using ABAQUS to
investigate the punching shear capacity of reinforced concrete flat
slabs subjected to concentrated loading. The numerical results are
compared with the shear capacities predicted by TCVN 92742018 and
selected international  design  standards. Based on these
comparisons, practical measures are proposed to enhance the
punching shear capacity of reinforced concrete flat slabs.
Keywords: Flat slab; shear capacity; punching shear.

1.DAT VAN DE

Két cdu san phang BTCT la loai két ciu san thudng dugc lua
chon str dung trong cac cdng trinh nha nhiéu tang nhu van phong,
chung cu, khach san,... do dap Uing dugc cac yéu cau vé giai phap
kién trac, gidm chiéu cao tang, tang s6 lugng san st dung, thuan
tién trong thi céng dat hiéu qua kinh té& cao. D& dat dugc hiéu qua
cao trong tinh toan thiét ké két cdu cong trinh st dung san phang,
gidi phap yéu cau thuong la phai giam t&i da chiéu day san dé
giam trong lugng céng trinh. Do d6 khi tinh toan két cau san BTCT,
mot trong nhitng ndi dung thudng dugc quan tam do la tinh toan
kha nang chiu cat cta san, ddm bao san khéng bi cat thang duéi
tac dung cla tai trong dac biét quan tam tai vi tri ban san dugc ké
truc ti€p lén dau cot.

Trong tinh toan kiém tra kha nang chiu cit cla san, c6 thé thay
rang tiéu chudn TCVN 5574:2018 [3] va tiéu chuin ACI 318-2014 [9]
chua ké dén su tham gia chiu luc clia c6t thép (ham lugng cét thép
doc). Trong khi @6, tiéu chudn EC2-2004 [12] d4 c6 xét dén van dé nay.

Pé c6 co s& dé xuat ap dung tiéu chuan thiét k& nao trong tinh
toan cling nhu dé xuat giadi phap tang cudng kha nang chiu cit cta
san phang bé téng c6t thép, nhém tac gia sit dung phan mém
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ABAQUS dé xay dung mé hinh mé phéng va nghién ctu, phan tich
kh3 nang chiu cat cla san phdng BTCT chiu tai trong tap trung,
trong d6 tap trung so sanh két qua tinh toan kha nang chiju cét ctia
san phadng bé téng ct thép vGi TCVN 5574-2018 va tiéu chudn AC
318-2014, EC2-2004.

2. XAY DUNG MO HINH KHAO SAT, TINH TOAN

2.1. Xac minh do tin cay cia mé hinh mé phoéng

2.1.1. Lua chon thi nghiém dé kiém chiing

Thi nghiém dugc lua chon so sanh dua trén nghién ctru vé kha
nang chong cat cia san BTCT do A.K.M. Jahangir Alam thuc hién
nam 1997 [4].

Trong thi nghiém nay A.K.M. Jahangir Alam khdo sat anh
hudng cla bé réong clla dam bo xung quanh va ham lugng c6t
thép t6i kha ndng chéng cat clia san phang BTCT.

2.1.2. Thiét Idp mé hinh s6

M6 hinh nghién ctu c6 kich thudc hinh hoc va cau tao c6t thép
dugc trinh bay trén Hinh 1. Trong mo phéng thi nghiém cta nhém
tac gia tuong duang véi trudng hgp bé rong dam bang 0 trong thi
nghiém cuda tac gia A.K.M. Jahangir Alam.
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Hinh 1. Chi tiét vé thi nghiém chdng cat clia san BTCT [4]

a. Mé hinh vdt liéu

Trong nghién ctu nay, mé hinh d6 déo hu héng cla bé téng
(CDP model) dugc Iua chon d€ mé phoéng san va cot bé tong

b. M6 hinh phan t&

Kiéu phan tt dang khéi (solid) C3D8R vdi 8 diém nut dugc lua
chon @€ mé hinh héa cho bé téng. Theo ABAQUS thi ki€u phan tu
nay c6 thé sir dung trong phan tich phi tuyén bao gém tuong tac
gilta bé tong va c6t thép, bién dang I6n, bién dang chay déo va
phd hay.

c. Lién két gitia cdc phdn tirtrong mé phéng

Trong m6 hinh mé phong, phan t c6t thép T3D2 dugc nhiing
trong bé téng bang lién két embedded. Cot va ban san bé téng
dugc lién két voi nhau thong qua lién két ngam cing (Tie
interaction).

Kiu phan t dang truc (truss) T3D2 vd&i 2 diém nat dugc su
dung d€ mé ta cac thanh thép gia cudng D6. Phan ti T3D2 chi chiu
luc tdc dung theo phuong doc truc.

d. Mé hinh tai trong va diéu kién bién

Tai trong tac dung dugc gan dudi dang ap luc théng qua bé
mat phan cot nhé 1én c6 kich thudc (120 x 120) mm. Gia tri tai
trong nay tang theo thdi gian. Tai trong dugc gia tang lién tuc cho
dén khi mé hinh bi pha hoai.

Cac lién két dugc dat vao vi tri cach mép ban san 2 cm, céac
nut nay dugc ngan can chuyén vi theo phuong ding tuong tng
véi UY=0.

e. Chia lugi phan ti

Ludi kich thudc 2 cm cho céc phan t théng nhat trong cad mo
hinh ddm bao dé chinh xac clia két qua cling nhu tiét kiém thoi
gian tinh toan.

2.1.3. Két qua phan tich mé hinh mé phdng

Phan tich bai todn m6 phdng cho dén khi san bi pha hoai
cat ta thu dugc két qua nhu sau:

a. budng cong tdi trong - chuyén vi (TT-CV)

Méi quan hé giira tai trong va chuyén vi: 1a yéu t6 quan trong
dé danh gia kha nang chiu luc va sy lam viéc cla két cdu. Dudi day
1a biéu d6 thé hién méi quan hé tai trong - chuyén vi cta diém
gilta phia dudi ctia tdm trong thi nghiém:
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Hinh 2. Dudng cong ti trong - chuyén vi theo thi nghiém (Test) va md phéng
(Simulation) tai diém gidia san

TU bi€u d6 nay ta thdy tai thoi diém tai trong khoang tu 0
dén P1=19,5 kN m&i quan hé giifa tai trong - chuyén vi la quan
hé tuyén tinh. Trong thdi diém nay két cdu lam viéc trong giai
doan dan hoi, bé téng chua bi nut. Khodng tai trong tir P1=19,75
kN d@én P2=81,75 kN bé tdng bi nuit va cét thép bat dau tham gia
lam viéc, méi quan hé tai trong - chuyén vi khéng con tuyén tinh
nita. Khi tai trong tac dung lén san tiép tuc tang dén gia tri 81,75
kN thi chuyén vi tai diém gilta san tang dét ngdt, mau san bi pha
hoai cat.

Dua vao biéu dé méi quan hé tai trong - chuyén vi c6 thé thay
tai thai diém luc tac dung dat gia tri 81,75 kN chuyén vi tai diém
gilta san doét ngot tang. Thai diém nay clng la lGc san bi pha hoai
do lyc cét, tir d6 ta xac dinh dugc khd nang chiu cat bang
Pph=81,75 kN.

C6 thé nhan thay két qua dat dugc tir mé phéng vé cc ban cho
thay sy dong nhat véi thi nghiém. Luc pha hoai trong mé hinh moé
phéng la 82,8 kN tucng (ing véi chuyén vi la 17 mm trong khi két
qua dat dugc tur thi nghiém la 81,75 kN tuong Ung véi chuyén vi
15,2 mm.

Tu dudng cong quan hé tai trong - chuyén vi thu dugc bang
mo phoéng s6 va bang thuc nghiém cho thdy c6 su kha tuong
déng vé hinh dang.

Luc pha hoai cdt: Ta c6 bang so sanh gia tri luc pha hoai cit
gilta thi nghiém cia Alam va gia tri luc pha hoai cat khi phan tich
bang phan mém ABAQUS:

Bang 1. So sanh gia tri lyc cat I6n nhat trong bai toan mé phéng

M6 hinh phan tich Pph (kN) APph (%)
Alam (1) 81,75 0
ABAQUS (2) 82,80 1,3

Xét vé luc pha hoai cat, gilta thi nghiém cta Alam va mé hinh
ABAQUS chénh nhau 1,3%, gia tri sai s6 nam trong giGi han cho
phép la 5%.

Nhimng diém khac biét nay c6 thé dugc giai thich la trong mé
phong, vat liéu va cac diéu kién khac trong mé hinh (diéu kién
bién, tai trong...) la ly tudng han so vai thuc té thi nghiém.

.

Hinh 4. Phd hoai do cdt trong thi nghiém ctia Genikomsou 2014
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Hinh 3 thé hién qua trinh phat trién vét nit va su pha hoai do
nut trong mé hinh mé phdng. Hinh 4 thé hién trang thai pha hoai
cla tam san khi bi cdt trong thi nghiém cta Genikomsou 2014.
Dang pha hoai gitta m6 hinh mé phong va két qua thi nghiém cho
thay su tuong dong. K&t qua nay mot lan nita khang dinh tinh hgp
I& cia mé phong so.

2.2. Khao sat kha niang chiu cit ctia san BTCT khi thay dai
vat liéu bé téng va cét thép

2.2.1. Quy d8i cudng dé vat liéu gitia cdc tiéu chudn thiét ké

Cong thic gan dung quy déi tir cudng d6 chiu nén clia bé téng
Ry, (theo tiéu chudn TCVN) sang gidi han chiu nén £’ (theo tiéu
chudn ACI) va quy d8i tir cudng dé tinh toan chiu kéo R, (theo tiéu
chudn TCVN) sang gidi han chay f, (theo tiéu chudn ACI).

Xudt phat tir viec dong bo hai cong thic tinh dién tich c6t doc
A, clia cau kién chiu uén (dat cot don)

Theo tiéu chudn ACI

A :L (M

s a
d_i
M’( 2J
a=d- |a* -2 el
0,85 f'ph

Theo tiéu chudn TCVN

3)

G day co: M, =M _,d=hd=hgva @ =09 lahés§ gidm
cudng do, 13y theo tiéu chudn ACI-318.
TU day rut ra dugc:

RS = Wf) = 059](‘ Ry = (va = 0,9}‘} (5)
R =0,85fp=0,85.0,9./'=0,765f' (6)
2.2.2.Bétong

Trong nghién ctu sir dung bé tdng thudng cé cac théng sé lay
theo TCVN 5574-2018 [3], bé tdng lam viéc trong gidi han dan hoi.
Bang 2. Cac théng s6 vat liéu khai bao cho bé téng

Bang 4. Thong sé vé vat liéu thép

Loai thép fy (MPa) Es (MPa) v v (kg/m?3)
CB240-T 210 200000 0,3 7850
CB300-T 260 200000 0,3 7850

Bang 5. Quy d6i thong s6 tinh toan cda vat liéu thép
Loai thép CB240-T CB300-T
Cudng do6 tinh toan
theo TCVN 5574-2018 (MPa) 210 260
Cudng do tinh toan theo EC-2 (MPa) 231 286
M6 dun dan hoi (MPa) 2e5 2e5

2.2.4. Tai trong tdc dung: Tai tdp trung

2.3. Cac bai toan khao sat sé

2.3.1. Muc dich

Xac dinh tai trong pha hoai (chuyén vi) clia san bé téng cét
thép chiu tac dung cla tai trong tap trung khi xét dén sy thay déi
cla cac tham sé:

- Thay d&i cdp d6 bén clia bé téng: B20, B25, B30.

- Thay d8i chiing loai c6t thép: CB240-T va CB300-T.

Viéc xac dinh cac ung x{r cta két cdu dugc moé phéng bang
phan mém Abaqus vai:

- Diém khao sat 1a diém & tam méat dudi clia cla tam.

- Ludi chia c6 kich thudc budc lusi I6n nhat la 20 mm.

2.3.2. Cdc bai todn

Bang 6. Cac bai toan khao sat

Bai toan Vat liéu bé tong Vat liéu thép
1 B20 CB240-T
2 B25 CB240-T
3 B30 CB240-T
4 B20 CB300-T
5 B25 CB300-T
6 B30 CB300-T

Eaéﬂg:;‘ f.(MPa) | f(MPa) | Ec(MPa) | v (kg/”ms)
B20 11,5 0,9 27500 | 02 | 2350
B25 14,5 1,05 30000 | 02 | 2350
B30 17 1,15 32500 | 02 | 2350

Bang 3 quy d&i cudng do tinh toan cla vat liéu bé téng theo
TCVN 5574-2018 sang tiéu chuan EC2.
Bang 3. Quy ddi cudng do bé tong

Cap bén bé tong

theo TCVN 5574-2018 B20 B25 B30

Cudng do tinh toan chiu nén f.

theo EC2 (MPa) 14,95 18,85 22,1

Cudng do tinh toan chiu kéo f;

theo EC2 (MPa) 1.2 1,3 1,5

2.2.3.Cét thép
Cac thong s6 1dy theo [3] nhu sau:
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2.3.2.1.Baitodn 1

a. Théng sé bai todn

+ Kich thuéc san bé tdng cét thép: (1200x1200x60) mm.

+ Bé tong c6 cap do bén B20, thong s6 vat liéu nhu Bang 2

+ Cac I6p thép ngang va doc dudng kinh D6 s dung thép
CB240-T dugc bé tri & mat duéi cha tam san vai khoang cach 100
mm.

+ Mét cot ngan kich thudc (120x120x50) mm dat gilia tdm san.
Tai trong tac dung dugc dat 1én bé mat cla cot.

+ Tam dugc ké trén cac lién két & vi tri cach mép ban san 2cm,
cac nGt nay dugc ngan can chuyén vi theo phuong ding tuong
Ung véi UY=0.

- Tai trong tac dung: tai trong tap trung. Gia tri tai trong nay
tang theo thai gian. Tai trong dugc gia tang lién tuc cho dén khi
mo hinh bi pha hoai.

b. Tinh todn kha néng chiu cdt cda san theo TCVN 5574:2018

Tinh toan theo diéu kién: F < Fy,

Trong do:

F la luc tap trung do ngoai luc;

Fou la luc tap trung gidi han ma bé téng cé thé chiu dugc.

Luc gidi han Fpu = RotAb

Ab = uho.Ap la dién tich tiét dién ngang tinh toan nam & khoang
céach 0,5ho, tinh tir bién ca dién truyén luc tap trung F, véi chiéu
cao lam viéc clia tiét dién ho theo [3].

u la chu vi dudng bao cua tiét dién ngang tinh toan;

ho Ia chiéu cao lam viéc quy d8i cla tiét dién, ho = 0,5(hox + hoy),
VGi hox va hoy la chiéu cao lam viéc cla tiét dién déi véi cot thép doc
nam theo phuong cac truc X va'y.
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VGi théng s6 cla bai toan 1, cap do bén bé téng B20, ta co
Ry, =09 Mpa

Theo [3], ta c6 két qua sau:

Bang 7. Kha nang chiu cat cla san theo [3]

C h ao ho a u Ab Fb,u

(cm) (cm) (cm) (cm) (cm) (cm) | (cm2) | (daN)

12 6 1 5 17 68 340 3060

¢. Tinh todn khd néng chiu cdt caa san theo ACI-318

LR L L L

- s ! e - "
i Aﬁ ©
mat cat thung "

A

Hinh 5. Tiét dién pha hoai theo tiéu chuan ACI-318

Tinh toan kha nang chiu ct thiing theo cong thuc (6) va (7)

v, < 0V, )
Trong d6: ¥, 1a luc gay cat (cat tang) san:
V=p [l —4(c+d)7] 8)

VGi ¢ = 0,75: Hé s6 giam cudng do khi bé tong chiu cat theo
tiéu chuin ACI-318.
V.. Gia tri khd nang chiu cat (cit thang) cuc han cda san

Vie = ud (vn) (9)
Trong dé:
u = 4(c +d): Chu vi thap cdt thing;
dy+dy
2
v, : Cudng d6 chiu cat trén mot don vi dién tich, don vi la
N/mm?, dugc tinh la gia tri nho nhat trong 3 gia tri sau:

min{vﬁ _(1+2J;;V" —(a‘d+2j\{§;v“ —\/z}mo)

B. u

d=

: Chiéu cao lam viéc trung binh cla san;

Trong do:

a, = 40 d6i vGi cot gilia lién két vdi san phang;

B. B ty s6 canh dai/canh ngan ctia 6 ban;

[ Cudng do nén dac trung clia bé tong (N/mm?).

VGi théng s6 clia bai todn 1, ti cap do bén bé tong B20, ta ¢
f's = 14,95 Mpa. SU dung cac cong thic tir (7) dén (10), ta cb két

V6itk =1+ fzﬂ <2,0; p= /PP, <0,02

P Pyt ham luong c6t thép chiu kéo theo 2 phuong
vudng géc xvay;

f-x: Cudng d6 nén dac trung cla bé tdéng (N/mm2);

¥, = 1,5 d6i v6i bai toan thiét ké.

L et | Bl S S S

=264
e

B

A

7

4
A. Tiét dién kiém tra o' s6; B. Dién tich kiém tra co ban Acont
C. Chu vi kiém tra co bdn us; D. Dién tich chdt tdi Aoad
Reant Kich thudc tinh chu vi kiém tra mé rong
Hinh 6. Thap cdt thiing theo tiéu chudn EC-2
Bang 9. Thong s6 tinh toan kha nang chiu cat ctia san theo EC-2

O Py P k ¥e Cra,c VRdc

0,0052

0,0052 0,0052 2 1,5 0,12 4,75
Bang 10. Kha nang chiu cat clia san theo EC-2
C h Qo d u/4 U1 ui*d VRd,c
(cm) (cm) (cm) (cm) (cm) | (cm) | (cm2) | (daN)

12 6 1 5 17 68 340 3043

e. Két quad khao sdt s6

Bang 11. Kha nang chiu cét (Bé tdng B20, thép CB240-T)
n 2 TCVN ACI -
NGi dung khao sat 5574-2018 318 EC-2 | Abaqus
Kha nang chiu cat 30,6 32,87 | 3043 | 554
(KN)
Chénh léch (%) 0 7% 1% 81%

2.3.2.2. Bai todn 2

a. Théng sé bai todn

SU dung bé téng c6 cap d6 bén B25, théng s6 vat liéu nhu
Bang 2. Cac théng s6 khac cia mé hinh 1dy giéng Bai toan 1.

b. Tinh todn kha néding chiu cdt cia san theo TCVN 5574:2018

V6i théng s6 cla bai toan 2, cap do bén bé tong B25, ta co
Ry, = 1,05 Mpa

Theo [3], ta c6:

Bang 12. Kha nang chiu cat clia san theo [3]

C h Ao ho a u Ab Fb,u

(cm) (cm) (cm) (cm) (cm) (cm) (cm?2) (daN)

qua sau:

Bang 8. Kha nang chiu cét clia san theo ACI-318

C h ao d bo/4 bo bo*d OVuo

(cm) (cm) (cm) (cm) (cm) (cm) | (cm2) | (daN)

12 6 1 5 17 68 340 3287
d. Tinh todn khd nding chiu cdt cda san theo tiéu chudn EC-2
Vage =1 d(vga,) (n
Trong dé:

Vaa.e: Khad ndng chiu cat cta bé tong.

u; = 4(c + 4d): Chu vi thap cit thiing.
dyut
2

Vpa,e = Crak(100pfy: )3 (12)

- dy e n N A N 5 N
d= ¥: Chiéu cao lam viéc trung binh cua san.

12 6 1 5 17 68 340 3570

¢. Tinh todn khé néng chiu cdt cta san theo ACI-318

V&i théng s6 clia bai toan 2, tir cap do bén bé tdng B25, ta ¢
f'c = 18,85 Mpa ' —18 85MPa

S dung cac céng thuc tur (7) dén (10), ta co:

Bang 13. Kha nang chiu cét cla san theo ACI-318

C h ao d bo/4 bo bo*d OVuo

(cm) (cm) (cm) (cm) (cm) | (cm) | (cm2) | (daN)

12 6 1 5 17 68 340 3690
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d. Tinh todn kha ndng chiju cdt cba san theo EC-2
Bang 14. Thong s6 tinh toan kha nang chiu cat clia san theo EC-2

Theo [3], ta c6:
Bang 22. Kha nang chiu cat clia san theo [3]

C h ao ho a u Ab Fb,u
(cm) | (ecm) | (em) | (em) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3060

i Py p k Ve Cra,c VRd,c

0,0052 0,0052 0,0052 2 1,5 0,12 514
Bang 15. Kha nang chiu cat clia san theo EC-2

C h do d ui/4 VE] ui*d VRd,c

(cm) | (em) | (cm) | (cm) (cm) (cm) (cm2) (daN)

12 6 1 5 17 68 340 3287

e. Két qud khdo sdt sé

¢. Tinh todn kha néng chiu cdt cta san theo ACI - 318

Vi thong s6 cua bai toan 4, bé tong B20, co [, = 14,95 Mpa.
St dung cac cong thic ti (7) dén (10), ta co:

Bang 23. Kha nang chiu cat clia san theo tiéu chuin ACI-318

Bang 16. Kha nang chiu cat véi Bé tong B25, thép CB240-T

c h ao d bo/4 bo bo*d OVuo
(cm) | (e€m) | (e€m) | (cm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3287

Néi dung khao TCVN ACI -
sat 5574-2018 | 318 | C2 | Abaqus
Kha nang chiu
it (KN) 35,70 36,90 32,87 62,4
Chénh léch (%) 0 3% 8% 75%

d. Tinh todn khd nding chiu cdt cda san theo tiéu chudn EC-2
Bang 24. Thong s6 tinh todn kha nang chiu cat clia san theo EC-2

2.3.2.3. Baitodn 3

a. Théng sé bai todn

St dung bé téng B30, thong s6 vat liéu nhu Bang 2. Cac thong
s6 khac ctia mé hinh ldy giéng Bai toan 1.

b. Tinh toan kha nang chiu cit cda san theo TCVN
5574:2018

VGi thong s6 clia bai toan 3, cap dé bén bé téng B30, ta co
Ry, = 1,15 Mpa.

Theo [3], ta cé:

Bang 17. Kha ndng chiu cat clia san theo [3]

C h o ho a u Ab Fb,u
(cm) | (cm) | (cm) | (cm) | (cm) | (cm) (cm2) (daN)
12 6 1 5 17 68 340 3910

¢. Tinh todn kha ndng chiju cdt cta san theo ACI-318
Vi théng s6 cla bai todn 3, ti cap dd bén bé tdng B30, ta ¢
f'. = 22,1 Mpa.
S dung cac céng thuc tu (7) dén (10), ta co:
Bang 18. Kha nang chiu cat clia san theo ACI-318

P Py P k ¥Ya Crac VRdc
0,0052 0,0052 0,0052 2 1,5 0,12 4,75
Bang 25. Kha nang chiu cit cta san tiéu chudn EC-2
C h o d ui/4 U ui*d Vrd,c
(cm) | (em) | (em) | (cm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3043
e. Két qua khao sdt s6
Bang 26. Kha ndng chju cat (Bé tdng B20, thép CB300-T)
P 2z TCVN ACI -
Noi dung khao sat 5574-2018 318 EC-2 | Abaqus
Kha nang chiu cat 30,6 32,87 | 3043 | 57,5
(KN)
Chénh léch (%) 0 7% 1% 88%

2.3.2.5. Bai todn 5

a. Théng sé bai todn

Céc 16p thép ngang va doc dudng kinh D6 s dung thép
CB300-T dugc bd tri & mat dudi clia tdm san vai khoang cach 100
mm. Cac théng s6 khac clia mé hinh ldy giéng Bai toan 2.

b. Tinh todn kha néng chiu cdt cta san theo TCVN 5574:2018

C h a0 d bo/4 bo bo*d OVuo

(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (daN)

12 6 1 5 17 68 340 3996
d. Tinh todn khd néng chiu cdt cta san theo EC-2

Bang 19. Théng s8 tinh toan kha nang

chiu cét clia san theo EC-2

VGi thong s6 clia bai toan 5, cap doé bén bé téng B25, ta co
Ry, = 1,05 Mpa.

Theo [3], ta c6:

Bang 27. Kha nang chju cat clia san theo [3]

C h o ho a u Ab Fb,u
(cm) | (ecm) | (€m) | (ecm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3570

¢. Tinh todn kha ndng chiu cdt ctia san theo ACI- 318
Vi théng s6 clia bai todn 5, ti cap do bén bé téng B25, ta c6
f'. = 18,85 Mpa.
St dung cac céng thic tur (7) dén (10), ta c6 két qua sau:
Bang 28. Kha nang chiu cat cla san theo tiéu chuin ACI-318

C h £ d bo/4 bo bo*d OVuo
(cm) | (ecm) | (cm) | (cm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3690

Dx 2y P k e Cra,c VRd,c
0,0052 0,0052 0,0052 2 1,5 0,12 5,42
Béng 20. Kha nang chiju cat ctia san theo EC-2
C h Ao d u/4 U ui*d Vrd,c
(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (daN)
12 6 1 5 17 68 340 3466
e. Két qud khdo sdt s6
Bang 21. Kha nang chiu cat (Bé tong B30, thép CB240-T)
No6i dung khao TCVN5574- | ACI-
' ség 2018 318 | EC2 | Abaqus
Kha ndng chiu cat 39,10 3996 | 3466 | 67,9
(KN)
Chénh léch (%) 0 2% 11% 74%

d. Tinh todn kha nding chiju cdt cua san theo EC-2
Bang 29. Théng sé tinh toan kha nang chiu cat

clia san theo EC-2

2.3.2.4. Baitodn 4

a. Théng sé bai todn

Cac 16p thép ngang va doc dudng kinh D6 st dung thép
CB300-T dugc bo tri & mat duéi clia tdm san véi khoang cach 100
mm. Cac théng s6 khac clia moé hinh [dy giéng Bai toan 1.

b. Tinh todn kha nding chiju cdt cia san theo TCVN 5574:2018

VGi théng s6 cla bai toan 4, bé téng B20, ta c6 Ry, = 0,9 Mpa.
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0. Py o k A Crdc VRdc

0,0052 0,0052 0,0052 2 1,5 0,12 514
Bang 30. Kha nang chiu cat clia san theo EC-2

C h Qo d ui/4 Ui ui*d Vrd,c

(cm) | (cm) (cm) (cm) (cm) (cm) | (cm2) (daN)

12 6 1 5 17 68 340 3287

e. Két quad khdo sdt s6
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Bang 31. Kha nang chju cat (Bé tdng B25, thép CB300-T)

Bang 39. Kha nang chiu cat ctia san khi thay déi cudng d6 thép

Noéi dung khdo | TCVN 5574- ACI -
: EC2 | A
sat 2018 318 ¢ baqus
Kha nang chi
anang chiu 35,7 369 | 3287 | 646
cat (KN)
Chénh lech (%) 0 3% 8% | 81%

2.3.2.6. Bai todn 6

a. Théng sé bai todn

Céc 16p thép ngang va doc dudng kinh D6 si dung thép
CB300-T dugc bé tri & mat dudi cla tam san véi khodng cach
100mm. Céc théng s6 khac ctia moé hinh ldy giéng Bai toan 3.

b. Tinh todn kha néng chiu cdt cia san theo TCVN 5574:2018

V6i théng s6 cla bai toan 6, cap do bén bé tong B30, ta c6
Ry, = 1,15 Mpa.

Theo [3], ta cé:

Bang 32. Kha nang chiu cat clia san theo [3]

N&i dung khao sat BZO.,rCBZ40- BZO.,rCB300-
Kha nang chiu cat
(KN) 554 57.5
Gia tang (%) 0 3,8%
Bang 40. Kha nang chiju cit cla san khi thay d6i cudng do thép
N&i dung khao sat BZS.)r, B240- BZS.,rCBBOO-
Kha nang chiu cat (KN) 62,4 64,6
Gia tang (%) 0 3,2%
Bang 41. Kha nang chiju cit cla san khi thay d6i cudng do thép
Néi dung khao sat B30.,rCBZ40- B30.,rCB300-
Kha nang chiu cét
(KN) 67,9 70
Gia tang (%) 0 3%

C h Ao ho a u Ab Fb,u
(cm) (cm) (cm) (cm) (cm) (cm) | (cm2) (daN)
12 6 1 5 17 68 340 3910

¢. Tinh todn kha ndng chiu cdt ctia san theo ACI-318

Vi théng s6 clia bai todn 6, tir cap d6 bén bé tdng B30, ta c6
f'- =22,1 Mpa.

St dung cac céng thuc tur (7) dén (10), ta c6 két qua sau:

Bang 33. Kha nang chiu cat ctia san theo ACI-318

C h ao d bo/4 bo bo*d (I)Vuo
(cm) | (€m) | (ecm) | (cm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3996

d. Tinh todn kha ndng chiju cdt cta san theo EC-2
Bang 34. Thong s6 tinh toan kha nang chiu ct cia san theo EC-2

P Py P k Ye Crdc VRd,c
0,0052 0,0052 0,0052 2 1,5 0,12 5,42
Bang 35. Kha nang chiu cat clia san theo EC-2
C h ao d ui/4 U ui*d VRd,c
(cm) | (em) | (ecm) | (cm) | (cm) | (cm) | (cm2) | (daN)
12 6 1 5 17 68 340 3466
e. Két qud khao sdt s6
Bang 36. Kha nang chiu cat (Bé tong B30, thép CB300-T)
- 2z TCVN ACI -
Noi dung khao sat 55742018 | 318 EC-2 | Abaqus
Kha nang chiu cat
(KN) 39,1 39,96 | 34,66 70
Chénh léch (%) 0 2% 11% 79%

2.3.3. Anh huéng cta cudng do bé téng dén kha ndng chiu cdt
cuasan
Bang 37. Kha nang chiu c3t clia san khi thay d6i cudng dé bé tong

Noi dung khao sat B20, B25, B30,
: CB240-T CB240-T CB240-T
Kha nang chiu cat (KN) 554 62,4 67,9
Gia tang (%) 0 13% 23%
Bang 38. Kha nang chiu c3t clia san khi thay d6i cudng dé bé tong
. . . B20, B25, B30,
Noidungkhaosat | cp350.r | cB300-T | cB300-T
Kha nang chiu cat (KN) 57,5 64,6 70
Gia tang (%) 0 12% 22%

Cé thé thay, khi tdng cudng thép, khad nang chiu cit cla san
BTCT tang tu 3% dén 3,8%.

Tu cac két qua trén c6 thé rat ra nhan xét: kha ndng chiu cat
cla san ting dang ké thi tdng cudng dé cla bé tdng so véi viéc
tdng cudng d0 clia cot thép.

4, KET LUAN VA KIEN NGHI

Bai bdo da trinh bay viéc nghién ciu anh hudng cla vat liéu
BTCT dén kha nang chiu cat clia san phdng bé tong c6t thép theo
mot s6 tiéu chudn hién hanh va so sanh véi két qué khdo sét s6
trén phan mém ABAQUS. Théng qua cac két qua khao sat trén, ta
nhan thay:

Kha ndng chiu cat ctia san tang khi tang cudng d6 cta bé tong.
Khi tang cudng do6 cda c6t thép kha nang chiu cat clia san co ting
nhung khéng dang ké. K&t qua nay phu hop vdi viéc xac dinh kha
nang chiu ct cla san theo cac tiéu chudn thiét k& da trinh bay &
trén do cac tiéu chudn TCVN 5574-2018, tiéu chudn ACI-318 chd
yéu chi xét d&n anh hudng cta bé tong, tiéu chudn EC-2 cling da
xét dén anh hudng clia ham lugng cét thép trong bé téng.
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