VIETCONS KHOA HOC BO 3 PHAN MEM KET CAU SAP2000-ETABS-SAFE

ALWAYS BESIDE YOUR SUCCESS

Tdc gid: Nguyén Dinh Nghia

HUGNG DAN KHAI BAO TU PONG VAT LIEU BTCT & THEP
THEO TCVN TRONG SAP2000

Trong qua trinh phan tich va thiét ké két cau véi SAP2000, viéc khai bao dac trung vat liéu chinh xac
theo Tiéu chuan Viét Nam (TCVN) la budc cuc ky quan trong, dam bao dé tin cdy cta két qua tinh toan.
Bai viét nay huéng dan chi tiét cach tu déng khai bao vat liéu Bé tong c6t thép (BTCT) va Thép két cau
trong phan mém SAP2000.v22 (va cac phién ban tuong duang) theo cac tiéu chudn TCVN hién hanh.
1. CHON TIEU CHUAN THIET KE BTCT VA KET CAU THEP
e DGi vGi bé tong c6t thép (RC): chon SP.63.13330.2012 (tuong dong vdi TCVN 5574:2018)

Trén thanh menu, vao Design > Concrete Frame Design > View/Revise Preferences. Khi hop thoai xuat
hién, tai muc Design Code, ban tha xuéng va chon SP 63.13330.2012.

E Concrete Frame Design Preferences for SP ©3.13330.2012 >

tem Description

e Bl o oo o, Suveoment s
1 |Design Code | SP 63.13330.2012 |
2 |Multi-Response Case Design Envelopes r"ZF’ 63.13330.2012 h
3 | Number of Interaction Curves 24
4 | Number of Interaction Points "
5 | Consider Minimum Eccentricity? Yes
6 |Consider Torsion? Yes
7 |(gsw,1*Z1)/(Re*As,1) 1.
8 |[Corner Rebar Fraction Top 0.5
9§ |Corner Rebar Fraction Bottom 0.5
10 |Relative Humidity (%) 0.1
11 | Moisture Content (fraction) 0.1
12 |Gamma_b 13
13 | Gamma_bt 15
14 |Gamma_b1 Short Term 1
15 |Gamma_b1 Long Term 09
16 | Gamma_b2 1.
17 |Gamma_b3 Beams 1.
18 | Gamma_b3 Columns 0.9
19 | Gamma_b4 1.
20 |Gamma_bS 1. Explanation of Color Coding for Values
21 |Gamma_S 115 Blue: Default Value
22 | Gamma_51 1. v
Black:  Not a Default Value
Set To Default Values Reset To Previous Values Red: Value that has changed during the
current session
All ltems Selected tems All tems Selected tems

canc

e DGivai két cau thép (Steel): chon SP.16.13330.2017 (tuong dong véi TCVN 5575:2024)
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Trén thanh menu, vao Design > Steel Frame Design > View/Revise Preferences. Khi hdp thoai xuat hién,
tai muc Design Code, ban tha xuéng va chon SP 16.13330.2017.

B Steel Frame Design Preferences for 5P 16.13330.2017 X
N
ftem Description
— ebwe i based on this seieced code.
1| Design Code | sp16.133302017 |
2 |Multi-Response Case Design Envelopes
3 |Reliability Factor 1.
4 |Allow Plastic Strains? No
5 |Gammal 1.025
6 |GammaC 1.
7 |Gammal 1.3
8 |[GammaC1 1
9 | Consider Deflection? No
10 | DL Limit, L/ 120.
11 | Super DL+LL Limit, L/ 120.
12 | Total Limit, L/ 240.
13 | Total-Camber Limit, L/ 240.
14 | Pattern Live Load Factor 0.75
15 | Demand/Capacity Ratio Limit 0.95
16 |lgnore Warning in Optimization? No

Explanation of Color Coding for Values
Blue: Default Value

Black:  Not a Default Value

Set To Defaut Values Reset To Previous Values Red  Value that has changed during the
current session
Altems Selected ftems | Altems  Selctedtems
[ox ] | concer |
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2. PINH NGHiA VAT LIEU BE TONG THEO TCVN 5574:2018
Dé dinh nghia mét loai vat liéu bé téng theo TCVN 5574:2018 trong SAP2000, thuc hién nhu sau:

Budc 1:
Vao menu Define — Material Properties... dé m& hop thoai khai bao vat liéu.

Budc 2:
Trong hép thoai Define Materials, chon Add New Material... d€ thém mot loai vat liéu mai

E pefine Materials x

Materials Click to:

Add New Materigd... ¥
Steel [ '&L

Add Copy of Material...
Modify/Show Material...

Delete Material

[] Show Advanced Properties

Cancel

Budc 3:
Trong hop thoai Add New Material Property, [an lugt chon:

e Region: Vietnam

e Material Type: Concrete

e Standard: TCVN 5574-2012

e Grade: chon cap d6 bén bé tong (vi du B20)

Sau dé nhan OK dé hoan tat.

B Add Material Property X
Region Vietnam ~
Material Type Concrete ~
Standard TCWVN 5574:2012 ~
Grade B20 v
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Budc 4: Thay d6i hodc xem chi tiét vat liéu da khai bao
e Trong hép thoai Define Materials, chon loai vat liéu can chinh s(ra.
e Bam nut Modify/Show Material.

e CuUa s6 Material Property Data sé hién ra, cho phép xem chi tiét va thay déi cac théng s6 cla
vat liéu da khai bao (vi du: bé téng B20).

B Material Property Data X

General Data

Material Name and Display Color [BZO .

Material Type Concrete

Material Grade ‘ B20 |

Material Notes Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume KN, m C v

Mass per Unit Volume 2.5

Isotropic Property Data

Modulus Of Elasticity, E [27000000. |
Poisson, U 0.2
Coefficient Of Thermal Expansion, A ‘_1.000E~05

Shear Modulus, G 11250000

Other Properties For Concrete Materials
Concrete Compressive Strength, Rb.n _1 5000. |

Expected Concrete Compressive Strength 15000.

D Lightweight Concrete

[[] Switch To Advanced Property Display

canel

Hép thoai théng sé vat liéu bé tdng xudt hién. Ki su hiéu chinh trong lugng riéng clia bé tdéng nang cé
c6t thép 1ay tron 25 kN/m? theo phu luc A -TCVN 2737:2023. Cac théng s8 khac nhu mé dun dan
hoi(E), hé s6 Poisson(U), hé s8 gian nd vi nhiét(A), cudng dé chiu nén tiéu chuadn Rb,n... gitt nguyén mac
dinh do phan mém d3 thiét |ap theo tiéu chuan hién hanh TCVN 5574:2018, khong céan chinh sira thém.

Sau khi ki€m tra va hiéu chinh xong, nhan OK dé luu lai.
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Bang chu giai cac thong sé vat liéu

Théng sé vat liéu

Weight per Unit Volume

Trong lugng riéng

Mass per Unit Volume
Khéi lugng riéng
Modulus of Elasticity, E
Mé dun dan héi vat liéu
Poisson’s Ratio, v

Hé sé Poisson

Coefficient of Thermal
Expansion, o

Hé sé gién nd nhiét
Shear Modulus, G

M6 dun truot

Concrete Compressive
Strength, Ry, n

Cudng do nén tiéu chuan

Expected Concrete
Compressive Strength
Cudng d6 nén ky vong

Giai thich / Y nghia

Bé tdng cd cot thép: y= 25 kN/m?.

Dung trong tinh tai trong tinh do trong lugng ban than.

p = y/g, v3i g=9.81m/s.

Dung dé tinh tai trong déng (luc quan tinh).

D0 cling cua vat liéu, xac dinh quan hé (ng suat — bién dang.
Gia trj E tra theo cap do bén bé tong trong TCVN 5574:2018.
Ty s6 gilta bién dang ngang va doc cua vat liéu khi chiu
nén/kéo.

Bé tong lay v = 0.2

MUc dé gian dai cla vat liéu khi nhiét d6 tang, don vj 1/°C.
Bé téng & = 1x107° (1/°C).

Dac trung dé cling chéng cat cua vat liéu.

Tinh theo cong thic: G=E/[2(1+V)]

Gia trj dac trung cudng do nén cla bé tong.

Tra theo méc/cép dé bén (VD: B20 — Rb,n = 11.5 MPa).

Gia trj trung binh mong dgi, thudng mac dinh bang Rpn.

Bang khai bao vat liéu bé téng trong SAP2000

Tén Trong lugng
vat riéng y (kN/m?3)
liéu

B15 25.0

B20 25.0

B25 25.0

B30 25.0

B35 25.0

B40 25.0

B45 25.0

B50 25.0

B55 25.0

B60 25.0

M6 dundan |  Hésé Hé sé gian ng Cudng dd nén tiéu
hoéi E (MPa) Poisson v nhiét a (1/°C) chuan Ry, (MPa)
27,000 0.20 1.0x107° 8.5

27,500 0.20 1.0x107° 11.5

30,000 0.20 1.0x107° 14.5

32,500 0.20 1.0x107° 17.0

34,500 0.20 1.0x107° 19.5

36,000 0.20 1.0x107° 22.0

37,500 0.20 1.0x107° 25.0

39,000 0.20 1.0x107° 27.5

40,000 0.20 1.0x107° 30.0

41,000 0.20 1.0x107° 33.0
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3. PINH NGHIA VAT LIEU COT THEP THEO TCVN 5574:2018

Viéc khai bao cét thép trong SAP2000 dugc thuc hién tuang ty nhu véi bé tong. Vi du: khi khai bao
thép c6t CB400-V nhu hinh dudi day:

B Add Material Property X
Region Vietnam ~
Material Type Rebar w
Standard TCWN 5574:2012 v
Grade | cB400-v v

N

canc

E Material Property Data X

General Data

Material Name and Display Color |CEI400—V |

Material Type Rebar

Material Grade |cB400-v |

Material Notes Modify/Show Notes...
VWeight and Mass Units

R - s T

7.85

Mass per Unit Volume

Uniaxial Property Data

Modulus Of Elasticity, E 2.000E+08

na

Coefficient Of Thermal Expansion, A 1.200E-05

Shear Modulus, G

Other Properties For Rebar Materials

Minimum Yield Stress, Fy 400000.
Minimum Tensile Stress, Fu 570000.
Expected Yield Stress, Fye 440000.
Expected Tensile Stress, Fue

[[] Switch To Advanced Property Display

coce
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Dién giai:
1. Fye (Expected Yield Strength)

La cudng do chay ky vong (expected yield strength), dugc 1dy cao hon Fy d€ phan anh thuc té
la thép thudng c6 kha nang chiu lyc tét hon gia tri danh nghia.

Dung trong thiét ké khang chan, phan tich phi tuyén (nonlinear analysis, pushover, plastic
hinge).

Y nghta: gitp méd hinh phan anh ding hanh vi déo, vi trong thuc té khi dong dat xay ra, thép
thudng vugt qua Fy mdi bat dau hinh thanh khép déo.

Trong SAP2000, mac dinh thudng gan Fye = 1.1Fy (vi du 400 MPa — 440 MPa)

2. Fue (Expected Tensile Strength)

La cudng dd kéo dut ky vong (expected ultimate tensile strength).

Gia tri nay thudng cao hon Fu, phan anh thuc té thép khi thi nghiém thudng bén hon muc tiéu
chuén cong bé.

Trong SAP2000, Fue dugc st dung cho phan tich phi tuyén, thiét ké khang chan, plastic hinge,
tuong ty vai tro clia Fye nhung & trang thai pha hoai kéo dut.

Thudng Fue = 1.1 x Fu (vi du: Fu = 570 — Fue = 627 MPa).

Bang tong hgp théng sé c6t thép theo TCVN 5574:2018 (dung cho SAP2000)

Ténvat Trong lugng Mb dun Hésé  Hésdgiannd Gidi han Cudng do
liéu riéng dan hoi . nhiét chay kéo dut
Poisson

Y (kN/m3) E (MPa) \ a (1/°C) fy (MPa) fu (MPa)
CB240-T 785 200,000 0.30 1.2x107° 240 370
CB300-V 785 200,000 0.30 1.2x107° 300 450
CB400-V 785 200,000 0.30 1.2x107° 400 570
CB500-V | 785 200,000 0.30 1.2x107° 500 650
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4. PINH NGHIA VAT LIEU THEP THEO TCVN 5575:2024

Trong hdp thoai Add New Material Property, [an lugt chon cac thong s6 nhu hinh dudi. Sau dé nhan
OK dé hoan tat.

B Add Material Property >
Region Russia w
Material Type Steel ~
Standard CN 16.13330.2017 Ta6n. B.3 (nuct u Tpybu)
Grade C235_(2...4mm) v

cance

Chon vét liéu C235_(2...4mm) vUra tao dé hiéu chinh tén theo TCVN: S235(<16mm).

B Material Property Data X

General Data

Material Name and Display Color |C235_(<16mm}

Material Type Steel

Material Grade | C235_(<16mm)

Material Notes [ Modify/Show Notes...

Weight and Mass Units

Weight per Unit Volume 7. KN, m, C v

Mass per Unit Volume 7.85

Isotropic Property Data

Modulus Of Elasticty, E
Poisson, U
Coefficient Of Thermal Expansion, A
Shear Modulus, G 79230769.

Other Properties For Steel Materials
Minimum Yield Stress, Fy 235000.
Minimum Tensile Stress, Fu 360000.

Expected Yield Stress, Fye 258500.

il

Expected Tensile Stress, Fue 396000.

[[] Switch To Advanced Property Display

Cancel
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Céc thong s6 vat liéu ¢a ban nhu mé dun dan hoéi (E), hé sé Poisson (v), hé sé gidn né nhiét () ...
c6 thé gilt nguyén mac dinh do phan mém d3 thiét lap theo TCVN 5575:2024, khéng can hiéu chinh
thém.

K§ su chi can dat lai tén vat liéu va kiém tra — diéu chinh gia tri giéi han chay (fy) va cudng do
kéo durt (fu) theo Bang B2 — TCVN 5575:2024, tuy thudc vao chiéu day tam thép.

Can luu y rang:

e Chiéu day tam thép cang Ién thi cudng d6 chay cang giam.

e DGivdi tiét dién thép té hgp, nén chon chiéu day cac ban hop ly dé€ tuong ng véi mot cap
cudng dé chay théng nhat.

e NE&u ban canh dam | dung chiéu day 18 mm, ban bung dung chiéu day 16 mm thi mac du déu
la thép S275, nhung gia tri gidi han chady sé khac nhau. Trong trudng hdp nay khdng nén khai
bao cing mot vat liéu, trir khi |3y theo gia tri nhé nhat (tuang Uing vai chiéu day I6n nhat) dé
ddm bao an toan thiét ké.

e Trong lugng riéng clia thép: 77 kN/m?3, khéi lugng riéng 7850 kg/m?.
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THONG SO VAT LIEU BE TONG & COT THEP THEO TCVN 5574:2018

Ki hiéu Pinh nghia B10 B15 B20 B22.5 B25 B30 B35 B40 B45 B50 BS5 B60
Mac Quy déi vé mac tuong duong (kG/cm?) M150 | M200 | M250 | M300 | M350 | M400 | M450 | M500 | M600 | M650 | M700 | M800
R, Cudng do chiu nén trung binh (MPa) 12.84 19.27 | 25.69 28.90 3211 | 3853 | 4495 | 5137 | 57.80 | 64.22 | 70.64 | 77.06
B Cap d6 chju nén dac trung (MPa) 10 15 20 225 25 30 35 40 45 50 55 60
R, =R, | Cudng dé nén tiéu chudn (MPa) 7.5 1.0 15.0 16.7 18.5 220 255 29.0 320 36.0 39.5 43.0
Ry = Roer | CUONg d6 kéo tiéu chudn (MPa) 0.85 110 1.35 1.50 1.55 1.75 1.95 210 2.25 245 260 275
R, Cudng do chiu nén tinh toan (MPa) 6.0 8.5 11.5 13.0 14.5 17.0 19.5 22,0 25.0 27.5 30.0 33.0
R, Cudng do chju kéo tinh toan (MPa) 0.56 0.75 0.90 1.00 1.05 115 1.30 1.40 1.50 1.60 1.70 1.80
By Mé dun dan héi ban dau (MPa) 19.0E+3 | 24.0E+3 | 27.5E+3 | 28.75E+3 | 30.0E+3 | 32.5E+3 | 34.5E+3 | 36.0E+3 | 37.0E+3 |38.0E+3 | 39.0E+3 | 39.5E+3
Hé s6 tir bién cuia bé téng, dé am tuong déi: >75% 28 24 20 1.9 1.8 1.6 1.5 14 13 1.2 1.1 1.0
Dpr Tir 45% dén 75 % 3.9 3.4 2.8 27 25 23 2.1 1.9 1.8 1.6 1.5 14
Dudi 40% 56 4.8 4.0 38 36 3.2 3.0 28 26 24 22 20
Vop Hé s6 Poat xong 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Oy Hé s6 bién dang nhiét (bién thién -40°C dén +50°C) | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5 | 1.0E-5

TCVN 1651-2018 JIS G3112-2010

Ki hiéu Dinh nghia CB240-T | CB300-T | CB300-V | CB400-V | CB500-V | CB600-V | SD295 | SD345 | SD390 | SD490
f Gidi han bén 380 440 450 570 650 710 440 490 560 620
fy Gidi han chay 240 300 300 400 500 600 295 345 390 490
R, =R, | Cudng dd kéo, nén tiéu chuan (MPa) 240 300 300 400 500 600 295 345 390 490
R, Cudng do kéo tinh toan (MPa) 210 260 260 350 435 520 257 300 339 426
R, Cudng d6 nén tinh toan (MPa) 210 260 260 350 400 400 257 300 339 400
R, Cudng dé cat tinh toan 170 210 210 280 300 300 ‘ 180 210 237 280

E Mé dun dan héi ctia thép 20.0E+4 | 20.0E+4 | 20.0E+4 | 20.0E+4 | 20.0E+4 | 20.0E+4 ‘ 20.0E+4 | 20.0E+4 | 20.0E+4 | 20.0E+4

Trong lugng don vi caa vat liéu — Phu luc A - TCVN 2737:2023

A1 Trong lwong don vi clia mot sé vat lidu cé thé tham khao trong Bang A.1.

Bang A.1 — Trong lwong don vi cia mét sb vét liéu

Bon vi tinh bang kiléniuton trén mét khéi

Vat liéu Gia tri
1. Nhém 27,0
2. Thép 78,5
3. B& tdng nang khdng co cbt thép 24,0
4. Bé téng nang co cot thép 25,0
5. Kinh thm 25,0

A.2 Dé cothém thdng tin, trong lwong don vi cla cac vat liéu khac co thé tham khao trong cac tiéu
chun san phdm va c4c tai liéu k§ thuat do nha san xuét, ché tao cong bb.
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THONG SO VAT LIEU THEP THEO TCVN 5575:2024

Bang B.1 — Cac tinh chat vat Iy cua vét liéu dung cho két cau thép

5. Hé sb n& ngang (hé s6 Poat xong)

Cac tinh chat vat ly Gia tri
1. Khéi lwgng riéng p, kg/ m*:
a) Thép can va khéi dic bang thép 7 850
b) Khéi duc bang gang 7 200
2. Hé sb gian dai do nhiét o, °C' 0,12x10%
3. M6 dun dan héi E, MPa:
a) Thép can va khéi dic bang thep 2,06x10°
b) Khéi dtc bang gang 0,85x10%
c) Cap thép:
— Bo6 va tao cap cac sgi thép song song 1,96x10°
— Cap xoan va cap kin chiu lyc 1,67x108
— Cap bén dbi 1,47x10%
— Cép bén déi I6i thép 1,27x10°
4. Mé dun truot chia thép can va khéi dic bang thép G, MPa 0,79x10°
0,3

dirt cap.

CHU THICH 2: Bé c6 théng tin ddy dl, xem cac tiéu chudn san pham déi véi cap thép.

CHU THICH 1: Cac gia tri mé dun dan hdi néu trong bang 1a danh cho cap co luc cang trudc khéng nhé hon 60 % luc kéo

theo TCVN 9986-2:2013 (1ISO 630-2:2011)

Bang B.2 — Gi®i han chay va gi¢i han bén kéo ciia thép két ciu céng dung chung

y Gi6i han bén kéo,
Gi&i han chay nhé nhat ", MPa, ; o
Chét FPen e _ MPa, cho chiéu day
Méc cho chieu day danh nghia, mm -
lwong danh nghia, mm
<16 | > 16; <40 |>40;<63 | > 63; <80 | > 80; =100 =3;<100
S235 B,C,D | 235 225 215 215 215 360+510
S275 B,C,D | 275 265 255 245 235 410+560
S355 B,C,D | 355 345 335 325 315 470+630
§450 2 c 450 430 410 390 380 550+720

2) Chi &p dung cho san pham dai.

1 Béi véi tAm va tAm réng ban c6 chidu réng khéng nhé hon 600 mm, ap dung huwéng ngang so véi huéng can. Do vai tat
ca cac san pham khac, ap dung céc gia tri ddi véi hwdng song song so voi hudng can.

GHU THICH: Dé c6 thém théng tin day di, xem TCVN 9986-2:2013 (ISO 630-2:2011).
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