Thyc hanh SAP 2000

MONG BANG, TUONG CU

1. Cho mdt méng bing c6 kich thu6c dim méng: 1mx0.8m, chiéu dai 8m. Chiéu
sau chon méng —1.5m, ddy méng bing c6 hé s6 nén K = 500 T/m?, chiu tai trong nhu

=60T =60T
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Gidi cho hai so do cling mot ldc va nhan xét

T=60T T=60T

Spring=k.1=500 q=120/8=15 T/m

Spring=k.1/2=250

hinh vé
1. Chon don vi tinh Ton - m & cira s6 phia dudi bén phdi ctia man hinh
2. Dung chudt click File » New model » Chon hé toa d6 vudng géc Catersian

Coordinate System Definition

Cartesian T Cylindrical

System Hame

Mumber of Grid Spaces

&4 direction

' direction Ii

Z direction Ii
Grid Spacing

# direction li

' direction Ii

Z direction Ii

k. I Cancel |

— Number of Grid Space (s6 khodng 1ugi)

GVC : ThS. Bui Van Chung Page 78



Thyc hanh SAP 2000

X — direction 1
Y — direction 0
Z — direction 3
Grid Spacing (Khodng cédch giita hai dudng ludi)
X — direction 8
Y — direction 1
Z — direction 3
> OK
3. Chon mit phing X-Z, Y=0. Tao 2 dim (1 theo so dd 1, 2 theo so dd 2)

- - - - -+
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— Diing bi€u tugng ~| ¢ tao phan tir dAm
— Chon cédc phan tir dim
Edit » Devide Frame: 8
4. Bitddu gdn cdc cdc diéu kién bién
— Sd dd 1: Chon tit ca cdc nit va khéa chuyén viX,y, 0x, 0z
— Sd dd 2: Chon tit ca c4c nit va khéa chuyén vi X, y, 0x, 0z. Nt 2 va nut 8 khod
thém z
5. Xac dinh loai vat liéu
Define » Material > CONC
6. Xdc dinh loai ti€t dién dim
Define > Frame Sections: DAM
7. Gén loai ti€t dién dAm
Assign » Frame Sections » DAM » OK
8. Nhap vao El va bd cédc diéu kién kién két trén hinh vé
9. Nhap cdc dd citng 16 xo clia s0 dd 1
— Nhép vao céc nit tr 2 dén 8
Assign » Joint » Spring ...
Spring Stiffness in Local Direction (d0 cting 10 xo theo huéng)

Translation 1: 0
Translation 2: 0
Translation 3: 500
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Rotation about 1: 0
Rotation about 2: 0
Rotation about 3: 0

— Chon hainit 1 va 9
Assign > Joint > Springs ...
Translation 3: 250
OK
10.Gdn tai trong cho sd @6 1 va 2
— S0 db 1: Gdn tai trong tap trung d niit 2 va 81a: P=-60 T
— S0 db 2: Gdn tai trong phan bd déu: q,=15 T/m

i K - 4 - 4 %

11.Gidi bai todn
- Analyze > Run (F5) > Save
— Mady s€ tu giai, khi k&t thic s& hién 1én ANALYSIS COMPLETE » OK
12. Xem k€&t qlia bai todn
M3_3 va Qz_z, nhén x€ét?
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2. Tirbai 1,  ddy thém 1 cAy cot truyén xudng méng tai vi tri & gitta dim va c6
tai trong 1a P = 120T.

=607 =] 18T =507

S N NGl RS Mgl el B s
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Giai theo hai so d sau day va nhin xét.
Bai3

Gidng nhu bai 1, nhung tai vi tri dit luc P, ¢6 thém cdc Moment tp trung nhu
sau:

P=60T P=60T
My=-10Tr@AD dw My=+10Tm

B XK WK K K XK XK
L Im L G L Im |
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Bai4

Cho tudng ctr hai neo nhu hinh v€ sau. Neo 1 ¢6 A1=9.6cm2, b6 tri cdch déu 3m
trén mit biing, Neo 2 ¢6 Ay=3.14cm?, bd tri cdch déu 3m trén mit biing, cdc neo ¢
Modul E=21E6 T/m”. Tudng cit loai PZ40 ¢c6 Moment quédn tinh I cho Im tudng ctf 1a
670.46x10° m*. Cix thép c6 E = 21E6 T/m’.
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3 Hé 58
nén
K=732T/m2

—

1. Chon don vi tinh Ton - m & clra s§ phia dudi bén phdi cia man hinh
2. Dung chudt click File » New model, tao cic lugi
— Number of Grid Space (s6 khodng cach Iuéi)

X — direction 3
Y — direction 0
Z — direction 6
Grid Spacing (Khodng cdch gitra hai dudng 1udi)
X — direction 5
Y — direction 1
Z — direction 3
> OK
— Chon mit phing OXZ
Draw » Edit Grid

— Hiéu chinh cdc lugi cho phu hgp
— Diing biéu tugng ﬂ tao cdc nat nhu hinh vé
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— Dung biéu tugng ~] tao cdc phin ti¥ nhu hinh vé
3. Gin cdc tdi trong hinh thang 1én cdc phin tf (chi ¥)
4. Gén cic diéu kién lién k&t clia bai todn
— O day d6i vdi bai todn cir trong mit phang OXZ cho nén céc niit s& c6 chuyén vi
x va 0y. Do vay dau tién ta khéa tat ca cac nit véi y, z, 0%, 0z
— Chon tit cd cdc nidt va khod vy, z, 0x, 0z
— Kho4 ti€p hai nit ngam
5. Nhap vao phan t clf trong dat
Edit > Divide Frames
Divide Into: 4
6. Chon 3 nit, khod ti€p y, z, 0x, Oy
— Chon 3 nit
Assign > Joint > Springs
Translations 1: 732
OK
— Nhap ti€p hai nit con lai
Assign > Joint > Springs
Translations 1: 366
OK
7. Xac dinh vat li€u ctr va thanh neo
Define » Materials > STEEL » Modify/ShowMaterial
Mass per unit Volume: 0
Weight per unit Volume: 0
Modulus of Elasticity: 21E6
Poisson’ratio: 0.33
Coeff of thermal expansion: 0
OK
OK
8. Xdc dinh ti€t dién cir va thanh neo
Define » Frame Sections » Add I/Wide Flange » Add General
Properties

GVC : ThS. Bui Van Chung Page 83



Thyc hanh SAP 2000

Froperly Data

Section Mame

Properties

Crogzz-zection [axial] area Section modulus about 3 axis 1]
Torsional constant Sectioh modulus about 2 asis 1.
Moment of Inertia about 3 axis Plastic modulus about 3 axis 1.
Maoment of Inertia about 2 axis Plastic modulus about 2 axis 1.
Shear area in 2 direction R adiuz of Gyration about 3 axis 1.
Shear area in 3 direction R adiuz of Gyration about 2 axis 1.

k. | Cancel

Cross — Section (Axial) Area: A 0
Torsional Constant: Jxo5n 0
— Moment of Inertia about 3 — Axis: I53 670.46x10°°
Moment of Inertia about 2 — Axis: b, 0

— Shear area in 2 Direction: A, 0
— Shear area in 3 Direction: As 0
OK

Stra Section Name: SPILE (diing cho cir) » OK (Chi can nhip I5.3)
Chon ti€p cho thanh neol NEO1 » Add General

Properties
— Cross — Section (Axial) Area: A 3.2x10
— Cac gia tri khac: 0

Stra Section Name: NEO1 » OK
Chon ti&€p cho thanh neo2 NEO2 > Add General

Properties
— Cross — Section (Axial) Area: A 1.05x10™
— Cac gia tri khac: 0

Stra Section Name: NEO2 » OK

OK

(& day do cir chiu udn cho nén cin I3, thanh neo chiu kéo nén can A)
9. G4n vat liéu cho cir va thanh neo
— Chon cédc phan tif clr
Assign > Frame Sections > SPILE » OK
— Chon phin t& thanh neo 1
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Assign » Frame Sections » NEO1 » OK
— Chon phan tt thanh neo 2
Assign » Frame Sections » NEO2 » OK
10. Gidi bai todn
Analyze > Run (F5) > Save
— Mady s€& tu giai, khi k€t thiic s& hién 1én ANALYSIS COMPLETE » OK
11. Xem k&t qlia bai todn
— Chuyén vi trong cir
— Moment trong cu
— Luc kéo thanh neo

Bai 5
Cho mit bing va mit cit hd méng nhu hinh vé&. Thanh chong bing thép c6
E=2.6E6 T/m’, A=9.29x10~ m”. Cir ¢6 1=0.00015 m*

W W Ao
£
N
g 9 N z
g bi€u db phan b6 hé
A ——— 56’ nén: 500+1200Z
[ip
- 500
thanh chdng bing B W K
—thép 1 Y |
sd 6 tinh
ctf ¢6 1=0.00015m4
nhip A=0.00929/5.5=0.00168 m2
ap luc dat 2
3.32 T/m -
I £
£
L5955 ) 85 ) v
ngt dat o Spring = 550
R Spring = 1700

Spring = 1150
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Bai 6
Coc chiu lyc ngang nhu hinh vé. P4t ¢6 hé s& nén K=400+800Z phin bd theo do
sdu Z. Coc BTCT c6 ti€t dién 0.4mx0.4m, bé tdng M300 c6 E=2.9E6 T/m?

5Tm

dat nén c6 hé s6
K=400+800Z phan b& theo
do sau

g a00

KONK
£
o
800Z

Bai7

Coc 0ng chiu lyc ngang nhu hinh vé. Coc c¢6 ti€t dién hinh tron R=0.6m va
r=0.4m, coc 1am bing BTCT ¢6 E=2.9E6 T/m”. P4t nén gdm hai 1p: 16p 1 1a d4't bin
¢6 K = 50 T/m* phin bd déu theo chiéu sau, 16p 2 1a sét c6 K = 1000 T/m? phan bo
déu theo chiéu sau

10Tm

o

ti€t dién coc

£
&
S K 3 3
Va v datbun c6 hé s6 K=50T/m2
A% € han b& déu theo chidu sau
NS AN A p §
N
"N NN
~s N A

// /? / d&t sét c6 hé s8 K=100T/m2
/?/ // = phan bd déu theo chidu sau
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Phu luc

Céach x4c dinh hé sd nén K
— Hé s6 nén K (Kn/m?) dudc xédc dinh theo cong thiic:
K, =40(cN, +0.5/BN, )+ 400N, Z)
Trong do6
¢ — lyc dinh cta da't (KN/m?)
v - dung trong da't (KN/m”)
B — bé rong tinh todn (m)
N, Ng, Ny 12 hé s8 phu thudc vao géc ma sat trong cla dit dudc tra theo
bang sau

¢ N Nq Nvy
0 5.14 1.0 0.0
5 6.49 1.6 0.1
10 8.34 2.5 0.4
15 10.97 3.9 1.2
20 14.83 6.4 2.9
25 20.71 10.7 6.8
26 22.25 11.8 7.9
28 25.79 14.7 10.9
30 30.13 18.4 15.1
32 35.47 23.2 20.8
34 42.14 294 28.7
36 50.55 37.7 40.0
38 61.31 48.9 56.1
40 75.25 64.1 79.4
— Cach xdc dinh d9 citng 10 xo it 1 K
‘ sl
+ SPRINGS niit 1: K, = k“z'll |
+ SPRINGS niit2: K, = kS'z'l‘ + ks;‘lz nit2 e ke
. k,1l, kgl L Kk
+ SPRINGS nit3: K, = > + > nGt3 ® 3
. k.1, Is
+ SPRINGS niit4: K, = .
2 nat4 @
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