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TOM TAT

ETABS - mét phan mém quen thudc trong linh viee thiét ké két cdu toa nha cao tang, da thé
hién suw ph(f bién va tinh hiéu qua trong cdc dw an xdy dung tai Viét Nam. Tuy nhién, khi
dp dung Tiéu chudn Viét Nam TCVN 5574:2018 vé két cau bé téng cot thép (BTCT), nguoi
ding thuwong gdp khé khan do sw ho tro chii yéu cho cdc Tiéu chuan My, Chau Au, Trung
Quéc, Nhdt, Anh... Dé khdc phuc thdch thirc nay, nhiéu ngwoi ding da thwc hién so sanh
giita viéc tinh todn cot thép dam cot BTCT theo TCVN 5574:2018 va sit dung bang tinh
Excel, nham dwa ra khuyén cdo vé viéc sir dung ETABS truc tiép theo tiéu chudn nay. Két
qua ciia nghién ciru ndy givip ngwoi dimg hiéu ré sw khdc biét gitta cdc phirong phdp tinh
toan va cach ung dung ETABS mot cach hiéu qua. Thuc hién viéc tinh toan cot thép dam
cot BTCT truc tié}? trén ETABS theo TCVN 5574:2018 dem lai nhiéu loi ich dang ké. Pau
tién, viéc tinh todn tryec tiép trén phan mém giiip tiét kiém thoi gian va céng sikc ciia nguedi
diing, dong thoi giam thiéu sai sét do tinh toan thii cong. Thit hai, sir dung ETABS cho phép
tai sw dung dir lieu mot cach dé dang, tao diéu kién thudn loi cho viéc cdp nhat va chinh
sira thiét ké.

T khoa: Etabs V21, Excel tinh todn, Eurocode 2- 2004, TCVN 5574:2018, Thiét ké két cau,
xay dung ddan dung.

ABSTRACT

ETABS - a familiar software in the field of high-rise building structural design, has shown
its popularity and effectiveness in construction projects in Vietnam. However, when
applying Vietnam Standard TCVN 5574:2018 on reinforced concrete structures, users
often encounter difficulties due to the main support for American, European, Chinese,
and Japanese Standards,der brother... To overcome this challenge, many users have made
comparisons between calculating reinforced concrete beam and column reinforcement
according to TCVN 5574:2018 and using Excel spreadsheets, to make recommendations
on using ETABS directly according to TCVN 5574.:2018. this standard. The results of this
study help users understand the differences between calculation methods and how to apply
ETABS effectively. Performing the calculation of reinforced concrete beam and column
reinforcement directly on ETABS according to TCVN 5574:2018 brings many significant
benefits. First, calculating directly on the software saves users’ time and effort, while
minimizing errors caused by manual calculations. Second, using ETABS allows for easy
reuse of data, facilitating design updates and revisions.

Keywords: Etabs V21, Excel calculation, Eurocode 2- 2004, TCVN 5574:2018, Structural
design, civil construction.
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1. PAT VAN PE

Etabs 12 phan mém chuyén dung vé thiét
ké két cdu cac cong trinh xay dung dan dung.
O Viét Nam, cong cu nay duoc s dung rong
rai va khfing dinh tinh chinh xéc, uwu viét trong
thiét ké két cdu cac cong trinh, dic biét 1a nha
cao tang. Tuy nhién, Etabs chi yéu hd trg
tiéu chuan thiét ké cia My, Chau Au, Trung
Quéc, Nhat, Anh... [1,2]. Do d6, dé thiét ké
két cdu BTCT theo Tiéu chuan Viét Nam
TCVN 5574:2018[3], nguoi dung phai phan
tich va td hop noi luc trong Etabs, sau do xuat
két qua dé dua vao cac chuong trinh thiét ké
riéng theo tiéu chuan. Viéc nay giy ra nhiéu
kho khin trong str dung, quan 1y sb liéu thiét
ké va d& gay ra sai sot [1,2].

Do d6, nhom tac gia dé xuét sir dung phan
mém Etabs dé tinh toan truc tiép cbt thép
dam BTCT theo Tiéu chuan Viét Nam TCVN
5574:2018 bang cach quy d6i mot s6 tham sd
thiét ké cho pht hop. Viéc thiét ké hoan toan
st dung Etabs ma khong can thém phan mém
khac, giap d& quan 1y s6 liéu va tranh sai sot.
[1-8]

2. THIET KE DAM KHUNG BE
TONG COT THEP TIET DIEN CHU
NHAT TCVN 5574:2018 [8]

2.1 Vat lieu sw dung.

- Hé s6 lam viéc cho bé tong: y,, =0.9 +
Bé tong B25: R, = 1,45kN/cm?

R, =0.105 (kN/cm?); E, = 3000 (kN/cm?)
[3,14]

+ Nhom thép CB400-V:

R =35 (kN/em?); R = 350 (kN/cm?);
R = 28(kN/cm2) E =2. 104 (kN/cm?)
a, =0,391; &, =0,533 [3]

+ Nhom thép CB300-T:

R =26 (kN/cm?); R = 26 (kN/cm?);
R =21(kN/ecm?); E = 2.10* (kN/cm?)
o, =0,413; &, =0,583[3]

2.2 Céng thirc tinh todn cot thép dam
BTCT theo TCVN 5574:2018

2.2.1 Tinh cot thep doc voi tiét dién chir
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nhdt dat cot don theo phuwong phap noi lyc
gioi han

= <a, :thod diéu kién ¢idi han (1
m Rbbhoz R v g d ( )
£ =0.51+1-2a) (2)
- 3)
S, utl R C h

V6i M: Mémen tinh toan cta dam; b, h,:
bé rong va chiéu cao lam viéc cua tiét d1en
dam BTCT hinh chit nhat; R,: Cudng do chiu
nén tinh toadn giéi han I (Bang 7 — TCVN
5574:2018); Rs: Cuong do chiu kéo tinh toan
(Bang 13 — TCVN 5574:2018); E: Module
dan hdi ( Muc 6.2.3.3 - TCVN 5574 2018)

Kiém tra ham lugng cdt thép:

A,
o =0.1%< i =Cx100% < pt_ SRy 100% (4)
bh, R
2.2.2 Tinh cét thép doc voi tiét dién chir
nhat dat cot kép theo phwong phap noi luc
gioi han
a, >0,5 :nén thay doi tiét dién dam
a,<a, <0,5: gir nguyen tiét dién va
tinh thep theo bai toan tinh cot kép

M R_x A x(h, —a)

a (5)
g R,bh} .
E=1-1-2a, (6)
Néu x=&hy >2a'thid,, = %+%4 )
M
Né 'thid ,=———— (8
eu X = éh <2a 1 scal RSX(hO—a') ( )

2.3 Céng thirc tinh todn cot thép cét BTCT
theo TCVN 5574:2018

2.3.1 Trueong hop cot chiu nén dung tam

Khi khong c6 momen tadc dung ngoai mat
phang udn, hodc khi c6 mémen nhung d6 1éch
tam ban dau e,<e (e, doléchtam ngau nhién)
thi dugc tinh theo bai toan nén ding tam. [3,4]

2.3.2 Truong hop cot chiu léch tam bé

[3.4] N
Rbh >Ep )

n =
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Tinh toan dién tich cot thép theo cac bude: ©
£ - min(an +ép, ] (10) | .o .
2
&
N(ne, +0,5z )
o, = (T[ 0 : a) (11) — % E —
R};bh() e . L&H o s C)
ag = % —6(1-0.5) (12) o
1-0
5 :an (1_§R)+2asl‘§k (13) o
1-&; +2a,
- enar -
A od Rl G =E(12058) 1y
’ sscal RS 1_6 t - I - L : I - L - t
. N MATBANgTANG TREEI;TL1I1UG -
W, = b‘T“’]x 100%; ,U; = éTLalX 100%; Hinh 1. Mat bdng két cau cong trinh tcing trét
0 0
" T g = Bl oy o
1L, = =2 % 100% asy | - _.[E‘iE _ ﬁ__l L iﬁn_ 1
bhy . -fﬁ-. -B- 1R “A- _‘-Hf- ’
Gi4 tri ham luong cdt thép tdi thicu tuy 1 ety sew ==
RS it SOE PEEE i =
thudc vao do manh cua cot: _ _ ‘ &l o el =
1. (%) =(0,1-0,25) a6 .
Tiéu chudn TCVN 5574:2018 khong dé  “|f = T="T= Tt =T =1=T=
cap dén gié tri cuc dai cia ham luong: o il R EE_SJ, e =1 e §
M=+ ) S A7) e o S e o
Khi han ché sir dung c6t thép lay: i =3% R :L:@@ e ' E?:j -
2.3.3 Truong hop cot chiu léch tam lon =T el -
[3.4] o, = N <g, (18) © MATEANGANG DIENFINH TL 11007
R,bh, Hinh 2. Mat bang két cau cong trinh

Truong hop cot chiu léch tim Ién véi tang dién hinh
vung nén rat nho, ldy x = 2 a “va tinh dién tich

. P I
cot thép theo cong thirc :‘ (e e e e e e e N
e e k- i
_ _N(@2ne,-z,) 19 | ] H o,
Ajgg =4 =——— a9 | = =
Sy s.cal 2RSZa :‘ T 7] ! i dam
wo=2u> 20, =04% 200 B EE s | e
2.4 Mo hinh tinh toan khung BTCT trong g se iz ica m g Josr,
Etabs [ i £ ' .
Bai béo trinh bay két qua tinh toan dién 5[ | | 1 T T | -
tich cot thép khung BTCT tiét dién hinh S S e e S
chtr nhat cho cong trinh bang két cau BTCT ¢ B e e TN T 1 LA
11 tang c6 mat bang va chiéu cao nhu sau o .
[1.2]: Hinh 3. Mat dvung ket cau cong trinh
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Hinh 4. Dung mé hinh tinh todn bang
Etabs v21 [1]

2.4.1 86 liéu ddu vao tinh todn khung BTCT
Vit ligu: Bétong cdt thép (bétong cip
bén B25- Dam), cot thép doc nhom CB400-V,
cot thép dai nhém CB300-T. Tién hanh khai

bao vat li€u trong phﬁn mém Etabs chon tiéu
chuan thiét ké TCVN 5574: 2012 [7]

E Concrete Frame Design Preferences for TCVN 5574:2012

ftem Value B
» 01 Design Code TCWN 5574:2012 ~

02 | Multi-Response Case Design ACI318-19

ACI318-14
03 | Number of Interaction Curves ACI318.11
04 | Number of Interaction Paints FaCE S A o

AS 3600-2018
05 | Consider Minimum Eccentricity? AS 3600-09
06 |Consider Torsion? = DCHR A

Chinese 2010
CSA A23.3-19

CSA A23.3-14
Eurocode 2-2004
Hong Kong CP 2013
IS 456:2000

07 |(asw.1"Z1)/Rs"As.1)

08 |Comer Rebar Fraction Top
08 | Comer Rebar Fraction Bottom
10
1

lgn Italian NTC 2008
A KBC 2016
A=l Chon tiéu | |kec 2009
12 | Moif 2 . Mexican RCDF 2017
Ch uan a dun [~ |Mexican RCOF 2004
13 |Gan z p - g | |nzs 3101:2006

14 |Gad iRt 12

15 |Gamma_b1 Shoit Term

Singapore CP 65:99
SP 63.13330.2012
TS 500-2000(R2018)

16 |Gamma_b1 Long Tem TS 500-2000
17 |Gamma_b2

18 |Gamma_b3 Beams | 1 ‘ v

Set To Default Values Reset To Previous Values

Altems | | Selected tems | antems | | selectedtems |

[ ok ] | cancel |

Hinh 5. Lua chon tiéu chudn thiét ké

Khai bao vat liéu: Vao menu Define >>
Material Properties >> Add New Material,
hop thoai Add New Material Property hién lén
nhu hinh dudi [1]:

P B Ve Ddne D St Adge Aebee Digly Duigy Desley Cplen Tk ey 0
BVHA20 /6> QaRAQ M M« ) &4 TRD-O- N telE: 1-0-F-0-=-Cre=-
N R ==
B [L==s
N [ aan
s =
i i e it sTorvn
1x4 ) == s
o ST
= sToRvs
o} STRY?
5 o

sToRve
o et
F sToRYs
= sToRv
N .o ] sToRs
B = sToR2
a || STORYY
2 ol Bas

Lot -t

1 e o e s znme e

Hinh 6. Lva chon cép dé bén B25 thiét ké
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it Ay i = = STORYD
X Aoz § e [
" - E sToRe

1 STORYE
= E a. [ |
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Hinh 7. Nhap cap dj bén ciia bé tong R,
thiét ké
Khai bao cbt thép doc CB400-V: ngudi
dung can khai bao khi sir dung Etabs dé tinh
toan dién tich cbt thép

Material Property Data

General Data

Material Name |CB400-V |
Material Type | Rebar ~|
Directional Symmetry Type I Uniaxial

Material Display Color |

Change...

Material Notes [ Modify/Show Notes... |

Material Weight and Mass
(@) Specify Weight Density (O) Specify Mass Density

KN/

8.004772 kN-s%m*

Weight per Unit Violume

Mass per Unit Volume

Mechanical Property Data
Modulus of Blasticity, E

e

Coefficient of Thermal Expansion, A

Design Property Data

| Modify/Show Material Property Design Data... |

Advanced Material Property Data

| MNonlinear Material Data... ‘ ‘ Material Damping Properties... ‘

Hinh 8. Khai bao vat liéu thep doc CB400-V

Material Property Design Data

Material Name and Type

Material Name |CE4DD—V
Material Type | Rebar, Uniaxial
Grade [Grade 60

Design Properties for Rebar Materials
Minimum Yield Strength, Fy kN/m?
Minimum Tensile Strength, Fu kN/m?

Expected Yield Strength. Fye kN/m?

Iﬁii

Expected Tensile Strength, Fue 627000 kN/m?

ok |
Hinh 9. Khai bao Fy, Fu, Fye, Fue (CB400-V)

Khai bao cbt dai CB300T: khai b&o cac sd
lidu khi thiét ké thép cbt dai

l Cancel l
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Material Property Data

General Data

Material Name [cB3coT |
Material Type ‘ Rebar d ‘
Directional Symmetry Type ‘ Uniaxial

Material Display Color ‘

Change...

Modify/Show Notes... |

Material Notes ‘

Material Weight and Mass

(® Specify Weight Density (O Specify Mass Density

Weight per Unit Vaolume kMN/m?

Mass per Unit Volume 8.004772 kMN-s%m*
Mechanical Property Data

Modulus of Blasticity, E kN/m2

Coefficient of Thermal Expansion, A 1/C

Design Property Data

‘ Modify./Show Material Property Design Data... |

Advanced Material Property Data

Material Damping Properties...

Nonlinear Material Data...

Hinh 10. Khai bao vat liéu thép CB300-T

Material Property Design Data
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o G Vew Ddoe Ome et Gmn b Doy Dmn Desing Optoms Tk e &
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Hinhl12. Khai bdo trong Etabs

Sau khi nhap dir li€u va chay ndi luc b'fmg
phan mém Etabs ta duoc két qua tinh dién tich
cdt thép rat truc quan cua ting khung (vi du
khung tryc 3 nhu hinh 13). T két qua trén
hinh chiing ta c6 thé chon thép va b tri thép
cho cot va dam, chon thép dam b tri thép gbi
(mién trén) thép nhip (mién dudi), chon thép
cot bd tri theo tiét dién. [11-16]

Material Name and Type Elevationien=ail ing (TCVN 5574:2012) ] - X
D) ®) O) 0) G
Material Name |c|33m'|'.1 o G 9 S 5 8
407 286 1217 ! D25 409 025 [ 1217 288 407 J
. . N 1078 1200 478 120 086 120 1200 1078
Material Type | Rebar, Uniaxial g g 5 £
1043 085 1650°| 1461 284 1371|738 086 738°| 171 284 1461 | 1850 086 1043
828 1645 456 | a8 087 353 | 222 608 222 | 343 087 i85 | 485 1545 828
Grade 8300 2 i : g . 2
~ 2170 0.88 3004 2823 504 2403 1189 222 11.80 2403 5.04 2823 30.04 0.88 2170 ]
. 056 23 480 (R 1534 710 0286 529 086 710 15.34 [E) 4380 23 056 ol
Design Properties for Rebar Materials © 2220 088 368 | 2037 508 257s | 1240220 1240 | 2674 508 2037 | 3168 088 2220 |
[T003 224z 520 | 685 1625 1@ | 222 580 222 | 733 1525 65 | 520 2247 1003
- & = B B = &
Minimum Yield Strength, Fy kN/m? 5 E E E E 5
2220 0.88 33.05 30.50 5.08 25.88 13.33 2.22 1333 2588 5.08 30.50 33.05 0.88 2220
) 10.80 2258 543 1003 1526 703 222 550 222 783 1526 10.03 543 2258 1080 ol
Minimum Tensile Strength, Fu kN/m? a 8 5 E b 3
2000 088 3187 | 2837 51 2701 | 13182221310 | 2701 511 2037 | 3230 088 2480
037 2% 559 | 102 1556 7@ | 281 6.8 207 | 79 1556 0z | 589 2% 03
o o o o o o
ot Yeld S, Fye o e 3 : I g :
27.50 0.88 32.08 2083 513 2820 33 3240 0.88 27.50
§53 2074 580 | 1180 1570 813 | 32.52 0.86 30.68| 5o [ 500 207¢ 853
E g g 9 o
Expected Tensile Strength, Fue kN/m? g 8 7.10 20.04 8.39] ¢ g
2130 088 333 | 3108 513 2858 27T 0s 2
042 2083 614 176 1574 870 400 645 400 870 1574 T 6.14 2083 042
o g o o o o
g g 9 9 g g
3 b P4 P 3
2018 088 3244 | 3030 514 2688 | 15032421603 | 2668 514 3030\ 3244 088 2873
882 2046 048 _| 1220 1586 905 _| 400 673 400_| 005 1584 1220 )\ 640 2046 802
o o g o A o
< g &| &| g 2|
@ E o o 2
311 088 35| 074 518 206 | 15622541562 | 202 618 s07s | [3262 085 s0ee
830 2004 670 _| 1253 1508 025 | 557 681 557 025 1698 1253 | 7.0 2004 _ 830
o o o o] o
) ] 8 8 ]
b4 b o o b b4
2054 0.88 3300 3164 515 2042 1625 2.00 16.25 2042} 5| 3164 3300 0.88 201
067 2050 6.00 1250 16.05 0.65 558 873 558 065 0' 12.50 EFi 2050 067
o |
QK ‘ Cancel | 9 3| =| =| - g 3|
s E o b E e
=l
s] Gs] aa] m &3]

Hinh 11. Khai bdo F, F,, F,, F, (CB300-T)

Céc phan khai bao tiét dién cot, dam, san
va... nhom khong néu ra day, co thé tham
khao gido trinh [1-8]

Trong thiét ké két ciu khung bé tong cot
thép, viéc xac dinh chinh xac cac yéu td dau
vao lién quan dén tai trong 1a hét sic quan
trong. Phan tinh toan tai trong va to hop tai
trong dugc khai bao theo tiéu chuan 4p dung,
s6 liéu vé to hop tai trong theo TCVN 2737
va theo Eurocode 2-2004 dé tinh toan cdt thép
cho dim ¢ot duoc lua chon trong phﬁn mém
Etabs 21 (v21.0.0). [5-10]

84

Hinh13. Thiét ké thép trong Etabs TCVN (cm?)

Ngoai ra ching ta con kiém tra ham lugng
cbt thép trong dam cot, co thé thay dbi tiét
dién dam cot néu tinh toan ham luong cot thép

L du hoic thiéu.

Display Concrete Frame Design Results

Total Rebar Percentage

Total Longitudinal Reinforcine
Total Rebar Percentage
Shear Reinforcing

Column P-M-M Interaction Ratios
Torsion Reinforcing

Torsional Longitudinal Reinforcing
Flexural Longitudinal Reinforcing
General Reinforcement Details
Identify P-M Failure

(® Design Output

() Design Input

Hinhl4. Lya chon noi dung xudt thuyét minh
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2.4.2 Thiét ké khung BTCT theo
Eurocode 2

Gdm cac bude: Chon tiéu chuén Eurocode
2-2004, chon td hop tinh thép dam va cot,
kiém tra ham lugng tinh thép, va chon dién
tich cbt thép doc, chon cdt thép dai. [14]

Concrete Frame D n Preferences for Euroc 2004

S6 10 (09/2024)

ltem Value ~
» 01 |Design Code Eurocode 2-2004 -~
02 |Courtry ACI318-18
ACI318-14
03 |Combinations Equation ACI318-11
04 | Reliability Class sl
AS 3600-2018
05 | Second Order Method AS 3600-09
; - BS 8110-97
06 | Muti-Response Case Design ettt
07 | Number of Interaction Curves
08 | Number of Interaction Points .
09 |Consider Minimum Eccentricity? Hong Kong CP 2013
IS 456:2000
10 | Design for B/C Capacity Ratio? Ktalian NTC 2008
11 | lgnore Beneficial Pu for Beam Design? KBC 2016
KBC 2009
12 | Theta0 fatio) Mexican RCDF 2017
Mexican RCDF 2004
13 (CommaSlinsel) NZS 3101:2006
14 |GammaC {concrete) Singapore CP 65:99
SP 63.13330.2012
15 |GammaCE (concrete modulus) TS 500-2000(R2018)
16 | AlphaCC (compression) TS 500-2000
TCWN 5574:2012
17 | AlphaCT ftension) T
18 | AlphalCC fightweight compression) 0.85 o

Set To Default Values Reset To Previous Values

Alkems | | Selectedtems | | aurems | | selectedtems |

=

| cancel |

Hinh15. Chon tiéu chudn dp dung
Eurocode 2- 2004

| 034% 034% 050% | 034%034%034% | 050% 034% 034%
05T%051% 034% | 0300.34%034% [ 034% 051% 051%
e 8 8 e
058% 034% 057% | 055% 034% 058% | 034%034%034% | 068% 034% 056% | 056% 034% 053%
043% 059% 034% 038% 035% 037% 0.34%0.34%0.34% 037% 035% 038% 034% 054% 043%

¥ g g g g g

g g g g g g
111%  034% 105% | 105% 046% 096% | 053%034%038% | 120% 046% 103% | 105% 034% 079%
058% 084% 0.56% 073% 071% 064% 0.34%0.34%0.34% 064% 071% 072% 056% 084% 057%

2 & 2 &

2 g g g g 4|
112%  034% 107% | 110% 047% 098% | 0S5%034%039% | 124% 047% 106% | 107% 034% 078%

* 058% 084% 057% o 074% 071% 065% o 0.34%0.34%D. 'M%* 065% 071% 073% R 057% 084% 058% R

2 g g g g 2

Tloam% 034%  110% 7| 142%  047%  097% | 0.50%034%041% | 123% 047% 109% | 110% 034% 078% |
061% 085% 050% | 075% 071% 065% | 034%034%034% | 065% 071% 074% | 050% 035% 061%

g g g g g g

g g g g g g
120%  034% 106% | 117% 046% 1.00% | 0S7%034%039% | 126% 046% 104% | 117% 034% 08%

* 056% 0381% 057% o 074% 072% 066% o 0.34%0.34%D. 3‘%* 066% 072% 0.73% R 057% 081% 0.56%

8 g g g g g
129%  034% 106% | 123% 046% 103% | 058%034%040% | 130% 046% 104% | 127% 034% 090% |
055% 078% 057% 074% 073% 068% 0.34%0.34%0.34% 068% 073% 073% 058% 078% 054%

g g g g g g

g g g g g g
127%  034% 110% | 125% 047% 1.03% | 060%034%042% | 130% 047% 107% | 129% 034% 088%

£ 056% 0.80% 059% r 075% 073% 067% g 0.34%0 34%0. u%é Vor%  073% 0.74% s 059% 080% 056% s

TL431%  034%  104% 7| 126% 046% 103% T| 060%034%042% | 130% 046% 103% | 134% 034% 092% |

2 055% 078% 058% - 075% 074% 067% o 0.34%0.34%D. 3‘%* 067% 074% 074% o 058% 078% 054% o

8 g g g g 8
138%  034%  104% | 130% 046% 1.04% | 062%034%043% | 132% 046% 1.04% | 141% 034% 098%

o DS OTER 05T T075% 078 6% [ OMMIMKING |06 074% 07k | 0% 076% 055%

8 g g g

Tl131% o03a%  107% 7| 130% 046%  103% | 063%034%044% | 130% 046% 106% | 138% 034% 092% |
061% 079% 059% 076% 075% 063% 0.34%0.34%0.34% 074% 075% 075% 060% 079% 0.56%

2 2 2 # 2 &

8 g g g g g

] m (ua) a a

Hinh17. Ham lwong L tiéu chudn Eurocode 2

Tir két qua phan tich ctia phan mém Etabs
ching ta c6 thé kiém tra timg phan tir hodc
toan by khung thiét ké va in thuyét minh tinh
toan cho phén tir dAm lya chon. Vi du kiém tra
thép phan tor ddm B119 (story 2) s& duoc két
qua tinh toan nhu hinh 18.[12]

N

E Concrete Beam

Story STORY2 Section Name D35X70
Beam B119
f 3 (Eurocode2-2004) |
_
s4_ su_ 190 ‘ 1030 844 1001 147 841 906 coMBO STATION TOP BOTTOM SHEAR
@ i 3 3 E o x ‘{ o STEEL
e 2 2| e ‘COMBOBAO1 Xuat ‘thu et 1 0.0000
16.54 844 16.06 15.92 844 16.02 844 844 844 19.57 844 16.13 16.03 844 1484 COMBOBRO1 4 0.0000
T225 1666 939 | 1084 980 1047 | 644 844 84| 1047 980 1084 | 939 1507 1226 -
a 3 g s e a COMBOBAO1 . .
5 & & & g 5 et ““nh tlnh 2| X - R
3207 844 3161 | 3290 1346 2855 | 1671 844 1175 | 3603 1345 3084 | 3163 844 2017 COMBOBAO1 = Xuat bleu
L[ 05 2465 645 _| 2126 2067 1879 | 844 844 844 _| 1879 2067 2103 | 1640 2469 1694 | COMBOBAOL 680.000~"_ 0.00 13.74]
g 3 - S 3 & COMBOBAO1 722.500 0.00 10.67) dk A
g b S LS by g
377 844 a7 | 3517 1372 2040 | 1750 844 1235 | 3696 1372 3206 | 339 84 2087 e sE oo Sl g O NOl
1756 2491 1681 _| 2170 2081 1921 | 844 644 644_| 1921 2081 2146 | 1706 2491 1756 e JLeSS000
2 g g g g 8l COMBOBAO1 807.500
ke b & & g 4| ‘COMBOBACL 850.000 2.22 0.0000
3377 844 3400 | 3691 1397 2955 | 1871 844 1334 | 3744 1397 3335 | 3567 844 2286 COMBOBAOL £50.000 2.22 0.0000
A 18.49 2527 |7515g 215 2101 |§315g 844 844 8“8 2144 2101 2|EZg 1761 2527 |Elﬁg COMBOBAOL 892.500 0.00 0.0000
g g g a q q COMBOBAO1 $35.000 0.00 0.0000
3707 844 3320 | 3940 1374 3077 | 1905 844 1345 | 3858 1374 3219 | 3992 844 2581 (CCHMBORRD 5355000, 0200 DS 000;
1786 2392 1735 2208 2169 1997 868 854 844 2154 2169 2185 1761 2392 1731
& 8 & & g &
b 9 &
4004 844 3362 | 4205 1384 314 | 1998 844 1447 | 4041 1384 3273 | 4373 844 2850 » 2 .
1823 2322 1748 | 2231 2210 2067 | 10.06 9386 844 | 2188 2210 2208 | 1774 2322 1676 e ‘ ‘ e ‘ ‘ B
g g 8 8 g 8
B ¢ E E
3991 848 3503 | 4396 1410 3247 | 1517 844 1525 | 4041 1410 3405 | 4541 848 283 T
1857 2381 1733 217 2238 2030 1408 972 344 2219 2238 258 1825 2361 1772
8 476 844 3379g 4454 1393 77 | 1559 858 15659 4086 1393 31292 4583 844 zsssg 4 3 1 A A 3 % A
SRR E SRR RN 88 88N 898 Hinh 18. Keét qua tinh cot thép phan twr dam B119
pM 3 3 3 3 o
g 5| 3 3 5| ,—F
4412 844 3390 °| 4508 1408 3356 | 1629 694 1633 | 4177 1408 3377 |[4580 844 3212 , , 2
1892 2300 1701 2376 2302 214 15151124 364 248 2302 1992 1810 2300 1725
p s s 2 | R 2.5 Tinh toan dam khung BTCT trong Excel
o : 3 3 o o
4227 867 3535 | 4613 1422 3335 | 1692 017 1694 | 4152 1422 3471 | 4760 867 3044 ’ 1 N
19.01 2361 17.66 2410 232 2130 1553 1123 893 2260 2322 2035 1866 2361 1837 A Al 1 \ E b 2 h/\ 2 d/\
i ] ] ] i i Lay noi luc tur Etabs cua phan tor dam
o S| S| S| o of . .
) I | 1 BI119, Story 2, D35x70 [2
v , Story 2, x70 [2].
m us] us] s [s]

Hinh16. Thiét ké thép tiéu chudn Eurocode 2

Két qua dién tich thép khung truc 3,
ching ta chon bd tri ¢t thép dam cot, dé
dang kiém soat duoc sd liéu tinh toan va diéu
chinh [14-16].

Trong qué trinh phan tich cu kién khung
¢6 hién ‘O/S’. Chung ta can kiém tra phan
khai bao vt liéu hoic thay doi tang tiét dién
va phan tich lai két cu sau cho phu hop qui
dinh tiéu chuén.
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Diagram for Beam B119 at Story STC

Load Case/Load Combination End Offset Location
(O Load Case ® Load Combination O Modal Case LEnd ||0.4500 m
‘COMBOBALN v ‘ [ Max and Min v H J-End | |9.8750 m
Length | 10.2000 m
Component Display Location
Major (V2 and M3) ~ @ Show Max O scroll for Values
Shear V2
Max = 333.9280 kN
m S
I Min = -333.5987 kN
at 0.4500 m
Moment M3
Max = 398.0485 kN-m
at5.1000 m
Min = -619.5999 kN-m
at 0.4500 m

Hinh 19. Phan tir dam B119, Story 2, D35x70
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Noi lvc mémen trén phén mém Etabs tién
hanh tinh todn nhap vao bang tinh Excel 1ap
theo TCVN 5574: 2018 [8]

CALCULATION TABLE FOR BEAM REINFORCEMENT

1. Introduce
Name of Buiding:  TRUNG TAM THUYONG MAI AN BINH
Location

Code of Practice:
2. Materials Used
Concrefe  B25

TCVN 5574-2018

Truromg hop tac dung titrong
(daNiem?) Relative Humidity
(daNicm?) Cofficients:
(Mpa)
(daNrem?)
(daNrem?)
(daNicm?)
(Mpa)

Reinforcem CB40OV

3. Tinh todr

Story | Name = h,

022
38013

il

03310790 | Cétdon

i

Kndng tinh
6| 022
22.808

B119
(D35x70)

:

0213 | 0880 | Cétdon

i

Kndng finh
0] ©22
38013

59665 0319 | 0800 | Cétdon

Flalela|z]e

Knong finh

Hinh 20. Két qua tinh thép dam bang Excel

Lay két qua tinh thép phan tir dam B119
1ap bang so sanh vdi két qud tinh bang phan
mém Excel dugc két qua nhu bang 1.[8]

Bang 1: So sanh két qua tinh thép (cm?)

Phan tit | DAM TCVN |EUROCODE| TCVN | Sosanh | So sinh | Ghi chi
dim | D370 | 55742012 2-2004 | 55742018 | (&) | G)&) | 4)Q)
1 1 2 3 4 5 6 7
GOiT | 3252 4589 | 3501 | 7.7% |31.1%] 0.76
D35x70Nhip G| 20.04 | 23.00 | 20.19 |0.8% |[12.2%| 0.88
G6iP | 30.68 3212 | 3330 |85%|3.5% | 1.04
Biéu d06 két qua tinh thép (cm?2)
o 45.89
B0 32552 EERuT 068 3212 3330
30 23.00
20.04 g 20.19
20
10 2 3 4
, ~-mEmty
1 G6IT Nhip G G6i P

ETCVN
5574:2012

Hinh 21: Biéu d6 so sanh két qua
3. KET QUA VA THAO LUAN

B EUROCODE
2-2004

TCVN
5574:2018

3.1 Két qua nghién ciru

Bai bao da nghién ctru tinh toan dién tich
cbt thép cho khung bé tong cdt thép (BTCT)
c6 tiét dién hinh chit nhat theo ba tiéu chuan:
TCVN 5574:2012, Eurocode 2-2004, va TCVN
5574:2018. Viéc tinh toan theo tiéu chuan Viét
Nam dugc thuc hién tryc tiép bang phan mém
Excel. Trong pham vi nghién ctru, nhém téc gia
da rat ra mot sb két qua sau [7-13]:
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Két qua tinh toan cdt thép doc cho dam
cOt BTCT c6 tiét dién hinh chit nhat theo cac
tiéu chuén, sau khi quy doi cuong do vat li¢u
bé tong va ¢t thép, cho ra két qua gan gidng
nhau trong phian mém Etabs. Khi str dung noi
lyc tir Etabs dé tinh toan c6t thép theo tiéu
chuain TCVN 5574:2018 bang phin mém
Excel, két qua cho thiy sy chénh 1éch 16n hon
s0 v&i két qua tinh toan theo tiéu chuan TCVN
5574:2012 trong Etabs (sai s6 7,7%). So v&i
tiéu chuan Eurocode 2-2004, sai s6 1a 31.1%.

3.2 Thao luan

Tan dung cic wu diém cua phan mém
Etabs giup thiét ké, kiém tra va diéu chinh s6
liéu, phan trim ham lugng cdt thép, thay d6i
tiét dién dam cot va xuét hd so thiét ké nhanh
hon, tranh dugc sai sot khi st dung noi luc tir
Etabs d¢ tinh todn thép bang phan mém trung
gian [15-17].

Nhimg phan mém ldy noi lyc tir Etabs
tinh thép néu khong thoa diéu kién ham luong
thép theo qui dinh, khi d6 diéu chinh tiét dién
dam BTCT s& khong duoc ti wu trong két cdu
[18,19].

Tuy nhién dé lap bao cao thuyét minh
tinh todn theo cach riéng cua doanh nghiép
phu hop véi tiéu chuan ap dung theo qui dinh
[15-19].

Phan tinh toan dién tich ct thép cot gilra
cac tiéu chuan c6 su sai khac sb liéu dau vao
va tinh toan t6 hop tai trong ciing khac nhau
nén khong so sanh s6 liéu cot.

4. KET LUAN

Nhom da nghién ctru tinh toan di¢n tich
cdt thép dam bé tong cbt thép (BTCT) co tiét
dién hinh chit nhat theo cac Tiéu chuan TCVN
5574:2012 va Tiéu chuan Eurocode 2-2004,
dong thoi quy doi cac thong sé vat lidu phu
hop véi Tiéu chuan TCVN 5574:2018 va tinh
toan tryc tiép trén phan mém ETABS. Trong
pham vi nghién ctru ctia bai bao, nhom tac gia
rat ra mot s6 két luan nhu sau [7,8,13]:

Két qua tinh toan cdt thép doc dam cot
BTCT tiét dién hinh chit nhat theo Tiéu chuan
Viét Nam va Tiéu chuan Chau Au, cho két qua
sai khac. Cu thé, st dung Tiéu chuan Eurocode



Tap chi KH&CN Trudong DPHXD Mién Tay (ISSN: 2525-2615)

2-2004 cho két qua 16n hon Tiéu chuan TCVN
5574:2018 khoang 31.1%, tuy nhién dé phan
tich tinh dang dan ciia timg cau kién phu hop
can t6 hop tai trong theo tiéu chuan ap dung.
C6 thé st dung Tiéu chuan TCVN
5574:2012, sau khi dd quy d6i phu hop véi
TCVN 5574:2018, trong phan mém Etabs dé
tinh toan truc tiép cdt thép dam cot BTCT tiét
dién hinh chit nhat, ddm bao phu hop véi Ti€u
chuan Viét Nam[7-13].
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