Thye hanh SAP 2000 — V14 (chinh sia 2012)

D. HUONG DAN CAC BAI TAP MAU
BAI 1: giai ndi hre cho dim lién tuc 2 nhip. (nhip 1 dai 4m, nhip 2 dai 6m, tiét dién
20x40cm, chiu tai phan bd g=1000kg/m)
CAC BUOC THU'C HIEN:
o Bwde 1: tao hinh dang két cu.
> Tao hinh dang két cdu bang cach 1ay tir thu vién mau; click vao File/New Model,

hop thu vién mau hién ra nhu hinh duéi.

I New Model
Mew Model Initialization Project Information

fe i|nitialize Model from Defaults with Units |Ki|:|, inF -l Moo how Info |

(" Initialize Model fram an Existing File

Select Template

Blank. Gnd Ornly Beam 20 Trusses A0 Truzses 20 Framesz
30 Frames afall Flat Slab Shellz Staircases Storage
Stuctures

|Inderground Solid Models  Cable Bridges  Caltranz-BAG  Quick Bridge Fipez and
Concrete Plates

= Chon don vi st dung : kgf, m, C.

= Thu vién mau cho ta rat nhiéu dang két cau: Dam (Beam), Dan phang (2D
Trusses), Dan khong gian (3D Trusses), Khung phang (2D Frames), Khung
khong gian (3D Frames), Tuong cing (Wall), Tam san (Flat Slab), Tam vo
(Shells), Cau thang (Staircases), Thap nudc (Storage Structures), Khbi mong
(Underground Concrete), Két cau dang khoi (Solid Models), Cau day vang
(Cable Bridges), ...Blank cho hién ra man hinh tréng, Grid only chi hién ra
ludi.
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> Chon Beam, trong hop thoai hién ra, nhap cac thong sé kich thuéc dam vao:

(1) Number of Spans (sb nhip): 2,

(2) Span Length (chiéu dai nhip) : 6,

(3) click chon Restraints (cho hién lién két bién).

(4) Click chon hop Use Custom Grid Spacing...dé chinh sira lai lugi ciing nhu
chiéu dai nhip, click vao Edit Grid, trong hop thoai hién ra stra toa do A lai
thanh (- 4), ta duwoc dam 2 nhip nhu dé yéu cau — chd y: SAP mac dinh truc toa
d6 nam giira két cau nén khi tao dam 2 nhip thi toa do A= -6, B=0, C=6.

Néu ta chi mai nhap cac thong sb (1), (2), (3) ma da OK, thoat ra thi dam ta c6
la dAm 2 nhip mdi nhip 6m, ta s& chinh sira bang cach dé con tro ngay mat lugi
(s& hién 1én chir Grid Point), nhap double click, sau d6 chinh stra lai nhu muc
(4), va nho click vao hop Glue to Grid lines.

o Bwéc 2: dat thuge tinh cho két cau

» bat thuoc tinh vat liéu: vao Menu Define/Materials, chon 4000Psi, click vao
Modify/Show Material trong hop thoai hién ra, cé céc théng sé nhu sau:

Mass per Unit Volume: khéi lwong riéng vat liu, yéu té nay chi quan tam khi
giai bai toan dong luc hoc.

Weight per Unit Volume: trong hrong riéng, can nhap dé chuong trinh ty tinh
toan trong hrong ban than két ciu, ta nhap 1a 2500 kgf/m?®,

Modulus of Elasticity: Modul dan hdi cua béténg (khdng quan tam vai bai toan
tinh dinh).

Poisson’s Ratio: hé s poisson (hé s6 né hong).
...Thermal...: hé s6 co gian nhiét.

Shear Modulus: modul chéng cat.

> Pat thuoc tinh tiét dién: vao Menu Define/Section Properties /Frame Sections,
chon Add New Properties, trong hop thoai hién ra chon Concrete (nhu hinh dudi),

Add Frame Section Property

Select Property Type

Frame Section Property Type |Steel j
Steel

Click to &dd a Steel Section Built-LIE Steel

”:I Alurnirrm

Cold Formed
Other
I | =

chon tiét dién chir nhat (Rectangular), dat tén tiét dién (Section Name) la D20x40,
chinh kich thuéc tiét dién lai nhu sau:
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= Depth(t3) - chiéu cao tiét dién : 0.4.
= Width(t2) - chiéu rong tiét dién : 0.2

> Dit thudc tinh vé tai trong: vao Menu Define/Load Patterns, trong hop Self weight
Multiplier (hé sé trong lirong ban than) sira lai thanh 1.1, click Modify Load, OK.

> C6 thé xem nhan (Label) cua thanh va caa ndt bang cach click vao biéu tugng

¢ day thanh cdng cy, chon nhu hinh dudi:
= Click bo chon Invisible trong & Joints dé cho hién dau cham hién thi n(t,

= Click chon Labels trong hop Frames dé cho hién thi nhan cua thanh, OK.

Display Options For Active Window

Joints Framez/Cables./Tendons General Wiew by Calars of

W Labels v $ [ Shiink Objects {* [Objects

v Restraints [~ Sections [~ Extrude Wigw " Sections

[ Springs [ Releases [ Fill Objects " Materialz

[~ Local Axes [~ Local Axes v Show Edges " Color Prinker

[ Irwvizible [ Frames Mot inView [v Show Ref. Lines " ‘White Background, Black Objects
[ Matinigw r [ Show Extruded Boxes " Selected Groups

r

Areag Salids Links

r r - [~ Apply to Al Windows

™ r I~

™ r B
r r r Cancel

<o Bwéc 3: Gan thudc tinh cho két ciu
> Gan tiét dien: chon tat ca két cau bang cach click vao biéu twong cé chix All ¢ bén
trdi man hinh, click vao biédu twong =' ¢ trén (hoic vao menu
Assign/Frame/Frame Sections), trong hop thoai hién ra chon tiét dién da dat ¢

it (D20440). OK:

> Gén tél trOng: Ch(.)n tét Cé Load Pattern Mame Iriitz
(All), click vao biéu _+|[pEep =l kebmC v
el o N . Load Type and Direction Optiohs

tuqng =-(hOaC vao ASSIQn/ * Forces ¢ Moments ™ Add to Existing Loads
FrameLoadS/DiStribUted), Coord Sps |GLOBAL - {* Feplace Existing Loads
hf)p thoai hién ra nhu hinh Direction | Gravity - " Delete Existing Loads
bén, nhiap vao hop Uniform Trapezoidal Leads— 3 3 A
Load gia tri 1000. Cha y Distance |0 |0.25 075 .

. . N , / Load 0. i} 0 0.
Direction 1a huéng tac dung, wd | l | |

. , e, * Relative Distance from End-| " Absolute Distance from End-|
ta chon Gravity tuc la tai tac _
Unifarm Load

dung theo chiéu trong luc. load  [o0d [ Ok | Caeel
Trong hop Options : Add la
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thém tai vao tai hién co, Replace : thay thé tai hién c6 bang tai mai, Delete : xo04
tai hién co.
< Buwéc 4: Giai két cau
Click vao biéu tuong hinh tam giac (gan hinh 6 khoa ¢ thanh cong cu bén trén) dé
chay chuong trinh, trong hop thoai hién ra click Run Now.
o Bwéc 5: xem két qua
> Click vao hinh tam giac canh bidu tuong ¥ ™ | chon Frames/ Cables dé xem biéu
dd nodi luc thanh, chon Joints (hoic click ngay vao hinh biéu tuong ¥~ dé xem
phan lyc ¢ n(t chan (Reaction), dudi day 1a phan xem noi lyc thanh:
= Axial Force: lyc doc.
= Shear 2-2: lyc cat theo phuong 2.
= Shear 3-3: lyc cat theo phuong 3.
» Torsion: luc xoan.
= Moment 2-2: moment theo phuong 2.
= Moment 3-3: moment theo phuong 3 (chon).

> Trong hop Options chon Show Values on Diagram, OK, ta dugc biéu ¢4 nhu hinh
dudi.

P 4243, 40
{6.83

&M

D

Moment M(3-3)

747 .4

35

Bai tap twong tu:
Giai dam nhu hinh bén (so d6 van chuyén coc 025 KG/m

BTCT tiét dign 30x30cm), trong luong banthan=225 | | | | | | | | | [ | | |

kgf/m, khai bao Self weight = 0 (trong menu Define/ A

Load Cases. 2058
0,294*L

L=7000

L]

p————»
45084
e -474 .>48
*
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BAI 2: giai ngi lwe cho dim Limon céu thang

Chon File/New Model, chon don vi st dung la

Kgf,m,C. Tao hinh dang két cau bang cach v& nén ta £700

chon Grid Only, trong hop hién ra nhap vao Number of @ i

Grid Lines (so mat lwdi theo tir phurong X, Y, Z), Grid e _
Spacing (khodng cach luoi), ta nhap gia tri nhu hinh a. T T A 2

> Double Click vao mit luégi, sra lai C 1a 4.5,
OK. Ta duoc luéi ding kich thudc cua két cau. | so00 | 500 {

> V& dam Limon béng céch chon|=|(hodc menu |FFEPurEmn

Draw/Draw Frame/... ), click cac diém trén . o
) . , N Cartesian l Cylindrical ]
man hinh theo thir ty nhu hinh b. Coordinate System Name
|GLOBAL
Nurber of Grid Lines
¥ direction 3
' direction 1
D Click diem 3 | | 2 diesi A
Click diem 2 e
Grid Spacing
X = direction 3
T direction B
Click d|ém 1 £ direction 14
Hinh b First Grid Line Location
¥ direction 0.
> Gan lién két bién: click chon nut 1 rdi click vao ¥ diection o
£ direction 0
A - 2 hs Ko Kk g- .
hop biéu tuong ** chon g0i co dinh @, click
- X . \ -2 b
chon nat 3 rdi click vao biéu twuong | ** chon ok ] Cancel_|
g6i di dong % .
Hinh a

» Vao menu Define/Materials dat thudc tinh vat liéu, chon 4000Psi stra lai trong
lwong riéng 1a 2500 kg/m® ....(giéng bai tap 1).

> Vao menu Define/Section Properties/ Frame sections dit thudc tinh tiét dién
(D20x40), ....(gidng bai tap 1).

> Vao menu Define/Load Patterns sira lai hé sé nhan véi trong luong ban than
selfweight=0.

> Gan thudc tinh tiét dién cho toan bd dam: chon toan bd dam bang cach click vao

toolbar All, vao toolbar 2!, chon tiét dién d& dwoc dinh nghia (D20x40), OK.
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> Gan tai 1én dam nhu hinh v&. Click chon ptir 1 (vé thang) roi nhap vao biéu tugng
= nhap vao tai Uniform Load = 1100 (xem lgi BT1); twong tu chon ptir 2 (chiéu
nghi) réi nhap vao tai Uniform Load = 800. Nhap tai tap trung vao nit bang cach

chon nat 2, rdi nhép vao toolbar ** nhap gia tri trong hop Force Global Z la
-2700, OK.

> Chay chuong trinh so sanh két qua momen M(3-3) véi két qua mau.

> Mo khoéa, sira lai nat 3 12 gbi c¢6 dinh (gidong nut 1), chay lai chuwong trinh, xem
momen, so sanh két qua vai truong hop 1, giai thich két qua sai khac!!!

Bai tap twong tu: 900
Giai dim limon nhu hinh bén voi o N g
trong lugng ban than = 0, khai béo tiét e ©
dién nhu hinh. 3
TIET DIEN 20x40
4{ 3000 l 1500 3000
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BAI 3: giai ndi lwe cho dim 3 nhip c¢6é 1 dau consol, chiu lwe nhw hinh vé

(Tiét dién dam nhip 3,5m 14 20x30cm, c4c nhip con lai 1a 20x50cm)

1700

1500

L \Lﬁ\dﬂgw

A

qL 5100 qL

3500 i

%mﬂjﬁ&J/\Lf\&/
A

A

4000 qL 2000 qL

= Number of Span - s¢ nhip: 4,
= Span Length - chiéu dai nhjp: 6 (ta

Chon nGt 5 (nat cudi ciing) bo lién két bién, bang cach click vao biéu tuong

Vao File/New Model, chon don vi str dung 1a Kgf,m,C.
Chon Beam tir thu vién mau, nhap céc s6 liéu nhu sau:

sé sura luoi toa do lai).

Click vao Edit Grid , stra lai toad) A=0,B=5.1,C=8.6, D=12.6, E = 14.6.

o+
~

click chon nat (hinh dau cham, cudi cing).

selfweight=1.1.

toolbar All, click vao biéu tuong =,

gan tiét dien D20x30.
Gén tai 1én dam:

Vao menu Define/Materials dat thudc tinh vat liéu.
Vao menu Define/Section Properties/Frame sections dit thudc tinh tiét dién .
Vao menu Define/Load cases sira lai hé s6 nhan véi trong luong ban than

Gén thudc tinh tiét dién cho toan bo dam: chon toan bd dam bang cach click vao

chon tiét dién 20x50, OK, chon nhip 3,5m

= Chon thanh 1 (ptir 1), click vao biéu tuong =, gan tai vao nhu hinh (a). Chu
y: click vao Absolute Distance ...dé dung ché do gia tri wuyét doi (ding kich

thudce that caa dam), OK.

Frame Distributed Loads

Units
Load Case Hame |DE.-’-‘AD ﬂ |Kgf, m, C j
Load Type and Direction Options
* Forces ¢ Moments " Addto Existing Loads

Coord Sys |GLOBAL -
Direction | Gravity -

Trapezaoidal Loads

f* Replace Existing Loads
" Delete Existing Loads

z
[1.7

[1200.

)
2.4

[1200.

4

5.1
In.

Distance |U.

0.

Load

" Relative Distance from End| *  Abzalute Distance from End-|

Frame Point Loads

Units
Load Caze Mame |DE.¢D j |Kgf, m, j
Load Type and Direction Optiohs
* Foces 0 Moments ™ Add to Existing Loads

Coord Sys |GLOBAL v
Direction | Gravity -

Pairt Loads

(+ Replace Existing Loads
i Delete Existing Loads

1. 2
lns

[1800

2
|07

|o.

4

[1.
[

Distance |U.

|i.

Load

" Relative Distance fram End " Abzolute Distance from End-

Uniform Load
Load 0. Cancel Cancel
Hinh (a) Hinh (b)
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Chon lai thanh 1 (ptir 1), click vao biéu twong =, gan tai tap trung Ién thanh,
nhu hinh (b). Cha'y, click vao Relative Distance ...dé dung ché do quan hé #y
Ié doan thang, OK.

Tuong tu nhu trén, chon thanh 2 (ptir 2), click vao biéu twong 2, gén tai vao
nhu hinh c (tai tam giac), OK.

Chon lai thanh 2 (pttr 2), click vao biéu tuong <=, gan tai tap trung 2500 lén
thanh, nhu da lam cho p.tr 1, OK.

Chon p.ttr 3 gan tai phan bé déu nhu d4 lam ¢ bai 1, 2.

Tuong ty nhu trén, chon thanh 4 (ptir 4), click vao biéu twong =, gan tai vao
nhu hinh d (tai tam giac), OK.

Frame Distributed Loads

Units

[kat.mC =]

Load Case Name | DEAD j

Load Type and Direction Options

* Forces © Moments ™ Add to Existing Loads

Coord Sys |GLOBAL -
Direction | Gravity -

Trapezoidal Loads

f* Replace Exigting Loads

" Delete Existing Loads

. 2 3 4,
Distance |0, [ [1. 1.

Load ) | a00. |o. o

* Relative Distance from End (" Absolute Distance from End-|

Frame Distributed Loads

Units

[kat.mC =]

Load Case Name |DE.&D j

Load Type and Direction Options

 Forces © Moments " Add to Existing Loads

Coord Sys |GLOBAL -
Direction | Gravity -

Trapezoidal Loads

f* Feplace Existing Loads
" Delete Existing Loads

. 2 3 4.
Distance |0, [1. [1. [1.
Load [1800. 0. |o. o

{* Relative Distance from End-| " Absolute Distance from End-|

Unifarm Load Urifarm Load
Load 0 Cancel Load 0. Cancel

(Hinh c) (Hinh d)

+ Chon it tai du miit consol (c6 lyc
tap trung va moment), click vao Uris
Load Case Name  |DEAD || kg =]

g p Py N -

—+o b Loads Coordinate System
tvoIbar o gan tai ,Vao nhu hinh o — _
bén. Tai tap trung tdc dung theo oros Glabaly r— -
hudong Z (Force Global Z) nhap gia | | rocesibaz e | R

tri: -1500, moment nhap tai Moment
about Global Y c6 nghia 1a moment
quay quanh truc Y cua truc toa do
tong thé, chidu duong ciia momen

" Add to Existing Loads
* FReplace Existing Loads

Maoment about Glabal % |0.
Maoment about Glabal Y |200.
Maoment about Glabal 2 |0.

i Delete Existing Loads

Cancel

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT

cung chiéu kim dong ho. Ta khong thé thy sy hién thi ciia momen trén man
hinh trong mat phang X-Z, vi dic tinh ciia chuong trinh hién thi moment quay
quanh truc Y bang mili tén d6i huéng theo truc Y, vi Vay ta chi ¢6 thé thdy nd
khi hién thi 3D.
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> Chay chuong trinh so sanh két qua moment véi két qua mau.

-
s
L T

=

e

L
S - e =
"""

4-2274.25
)

|

1219, 14
993

LLJJ | L.J | 7

Bai tap twong tu:
BT1 - Dam 2 nhip mdi nhip 5m, c6 dau consol ra 1.5m, khdng can khai béo tiét dién, cho
hé s6 selfweight = 0 (trong Define/Load Pattern).

Im 1m
f 500 P S E - E_R 5002
E“—j; 7 3 J l l l NP E NSt . ! -
iy D D

308, B
300, @

AT

N ) (D

‘2275.49

BT2 - Giai dam nhu hinh bén, khéng can khai bao tiét dién, cho hé sé selfweight = 0

0,8m
- 1T/m

Z ’ 1,4m 1,4mEEE ’
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BAI 4: gii ndi lwe cho khung nhw hinh V&, chiu tai trong thang ding va 1 chuyén vi

thang.

3600

3600

4500

{0,
L Q 0,
o o
2 o 05 =) p>
N g %s, 2 1500
S| D20x50 “ NN
D20X50 3 1500
e
D20X40 8 N
2500
D20X50 8 NN
@ 1500
D20X40
2500
o
D20X50
: LLLII)
D20X40
S £
Q S
ST ST ST
5000 2000
COT COI TIET DIEN NEU 20x30 Chuyen vi

» Vao File/New Model, chon don vi str dung la Kgf,m,C.

> Tao hinh dang két cdu bang cach v&, nén ta chon Grid Only, chon sb luéi theo
phuong X la 4, theo phuong Z 1a 8, click Edit grid nhap lai cac toa d6 A=0, B=3.5,
C=5, D=7; z1=0, z2=2.5, z3=4.5, z4=6.3, z5=8.1, 26=9.9, z7=11.7, z8=13.7, OK.

> V& hinh dang két cau.

> Trong qué trinh hoan thién hinh dang két cu, c6 thé can dén cac chirc nang nbi
phan tir (Edit/Join Frames); chia phan tir (Edit/Divide Frames) dugc trinh bay

dudi day:

0 Chia phan tir thanh nhiéu doan: chon phan ti roi vao lénh Edit/Edit
Lines/Divide Frames, hop bén hién ra:

» Divide into 1a sd doan chia,

= Last/First ratio 1a ty I¢ doan cudi trén doan ddu.

= Néu click chon vao nit Break at intersections... 1a chia phan tir thanh
nhitng doan dinh trudc bang céc nat, hoac chia phan tu tai cac diém giao
nhau cua cac thanh.

o Noi nhiéu doan thang thanh 1 phan tir: chon cac phan tir can ndi (cac phan
tir phai thang hang nhau) roi chon Edit/ Edit Lines/Join Frames c4c phan tir s&

duoc ndi lai.

> Doi tén (nhan) cac phan tir sao cho cac phan tir cot ¢6 thi tu lién tuc tir dudi 1én
trén, tir trai qua phai va dam ciing vay dé dé doc két qua sau nay, bang cach thuc

hién nhu sau:

= Chon tat ca c4c thanh cot dudi (trir cot dinh noc sé doi sau).

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT
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= Vao menu Edit/Change Labels.

= Chon Element Labels — Frame trong hop

Item Type .

= Nhap vao hop Prefix la C tugng trung

cho “Cot”
= Next number - sé tiép theo : 1.
= Increment - s gia : 1.

= First Relabel Order — phuwong dau tién

danh sb lai : chon X.

= Second Relabel Order — phuong thir hai

danh s lai : chon Z.

= Minimum Number Digits — s6 thap phan

nhé nhat (mac dinh).

= Vao menu Edit/ Auto Relabel/ All in List
dé thuc hién viéc do6i nhan ty dong, ta sé
thay viéc thay doi & hop bén dudi, néu

dong y click OK.

= Thyc hién nhu trén véi cot dinh noc

(nhap Next number : 14).
= Thuc hién tuong tu véi dam.

> Gan diéu kién bién cho cac chan cot (1a ngam).

A\

i

L4

04 07

d?,rg

£3

04

[

CI3

i)

Lz

0z

¥

ClZ

Ca

Cl

[,

Vao menu Define/Material dat thudc tinh vat liéu (nhu bai 1).

LL

Cll

0l

4

Clg

> Vao menu Define/Section Properties/Frame sections dit thudc tinh tiét dién

(D20x50, D20x40, C20x20, C20x30).

> Vao menu Define/Load Pattern dat 2 trudng hop tai nhu hinh dudi: trudce hét sira
lai hé s6 nhan voi trong lugng ban than selfweight=1.1, click Modify Load, dat
thém truong hop chuyenvi bang cach nhap tén vao hop Load Name, chon kiéu
(Type) la Live, click Add New Load. Truong hop chuyén vi xem nhu hoat tai, hé

s6 selfweight=0.

Define Loads

Loads

Self Weight
Load Mame Type Multiplier

Auto
Lateral Load

|chuyen\f| LIVE

Click To:
e T

MDdIf_l,l Load

Eancel

DEAD DEAD 1 1
Delete Load
DK

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT
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> Vao menu Define/Combinations, click chon Add New Combo dit 1 truong hop 6
hop c6 tén 1a COMB1, véi kiéu t6 hop (Load Combination Type) la Linear Add
(cong tac dung), click vao hop Load Case Name chon DEAD, click Add, chon
chuyenvi, click Add. Scale Factor 1 hé s6 t6 hop, ta dugc nhu hinh (a).

Response Combination Data

Response Combination Name COMET
Combination Tupe Linear Add -
Drefine Combination of Case Fesults
Case Mame Case Type Scale Factor
chupenwi J|L|near8tat|c
DEAD Linear Static
b odify
Delete
ok Cancel |
Hinh (a)

Frame Distributed Loads

Uitz

[kat.mC =]

Load Caze Hame | tongta j

Load Tupe and Direction Options

 Fomces ©  Moments ¢~ Add ta Existing Loads

Coord Sys |Lecal -
Direction |2 A

Trapezoidal Loads ]

f* Replace Existing Loads
i Delete Existing Loadz

. 2 3, 4
Distance |0 025 [07s [1.

Load [0 o o o

(* Relative Distance from End-l ™ Absolute Distance fram End-|

Uniform Load

Load 1000

Cancel

Hinh (b)

> Gan thudc tinh tiét dién cho toan bo dam, cot (néu cac p.tir cd cling tiét dién thi ta
chon cac p.tr d6 cling ldc va gan tiét dién cho nod).

> Gan tai trong cho ting thanh dam:

= Tat ca tai trong gan vao truong hop DEAD, chd y thanh kéo mai xién, phai
chon truc toa d6 (Coord Sys) la Local, hudng tac dung (Direction) la 2 (theo
hudng truc 2 cua truc toa do dia phuong), xem hinh (b).

= Géan chuyén vi nat: Chon nut
chan c6 chuyén vi (gay ra do
su lun cua méng); chon biéu

tuong e - nhap vao gia tri

chuyén vi nhu hinh bén, nhé

chon truong hop tai (Load
Pattern Name) la Chuyenvi.

> Chay chuong trinh so sanh két

qua moment v&i két qua mau (12

truong hgp COMB1). Ch y sb

Ground Displacements

Units
Load Caze Mame |chu_l,Jenvi j |Kgf, m, C ﬂ
Dizplacements Coordinate System
Translahion Global & lﬂi ,m
Translahion Global v ’07
Transzlation Global 2 W Ot

" Add to Existing Loads
f» Replace Existing Loadz

Rotation about Global = |0
Rotation about Global v |0,
Rotation about Global 2 |0,

i~ Delete Existing Loads

[ox ]

Cancel |

phan doan trén dam 13 9, dé dinh s6 phan doan (Station) trén phan tir ta lam nhu

4 , X - R 123
sau: chon tat ca cac thanh dam chon biéu tugng==

(hodac vao menu

Assign/Frames/Output Station)nhap vao hop Min Number Stations gia tri la 9, OK.

> Xem két qua timg truong hop, rit ra nhan xét (s 1an cia méng anh huong nhu thé

nao dén ndi lyc khung? )
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Jﬁ?.i

2153{1
) £
2L9.& g

1314, 47

16728

'Jll.i =516, 63

LI ‘
J&4 4 358,

g b th

M(3-3) - Truong hop
tong tai (DEAD)

467, 44

—226. 7

=2 42, I7

- 26b2. £h

"?"5&5

26487

o,

.l?-ﬂ_;'ﬁ

S e izjna;a
l 13 .

M(3-3) - Truong hop
chuyén vi

n_niriﬁ
[ 2962, 48
E: zaﬁza
] : -2 18335
: % F
2.3 28, 15
4715, 1

M(3:—3) - Truong hop
to hop (COMBL)

4241.11

L. 12
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Bai tap 5:Tinh ndi lwe cho dam c6 so' dd va tai trong nhw hinh vé.
(Tiét dién nhip 5m va 4,5m 1a 20x40cm, nhip 3m va 3,5m la 20x30cm; bétdng c6 cap do
bén B20, modul dan hoi = 27.000 MPa)

2000

2000
1500 800 1200 1000
LLULL UL LU DT
5000 ,2%7 3000 ’%%7 4500 ﬂ%? 3500 %%7
1800 TONH TAI (tt)

1200 1000 800

700

HOAT TAI 1 (ht1)

Thuc hién theo cac bwéc sau:

» Vao File/New Model, chon don vi sur dung 1a Kgf,m,C.

> Chon Beam tir thu vién mau, lay tir thu vién dam 4 nhip (Number of Span: 4), kich
thude nhip 12 5m (Span Length: 5), OK. Double Click vao mat ludi, sira lai toa do
A=0,B=5,C=8,D=125E=16.

» Vao menu Define/Materials dat thudc tinh vat liéu: chon 4000Psi, click
Modify/Show Material sira lai tén (Material Name and ...) la B20, trong luong
riéng 2500 (kgf/m®), modul dan hdi E=2,7.10° (Kgf/m?)

> Vao menu Define/Section Properties/Frame sections dit thudc tinh tiét dién
D20x40 va D20x30, nhé chon Material 1a B20.

> Vao Define/Load Pattern dit tén cac truong hop tai gdm co (DEAD; htl; 2, 3, 4,
5, 6). Trong truong hop DEAD chon kiéu (Type) 1a Dead, hé s6 trong luong ban
than Selfweight =1.1, cac truong hop hoat tai kiéu 1a Live (sira tén — Load Name,
Type, str dung ndt Add New Load dé thém vao, Modify load dé thay doi, Delete
load dé xo4), xem hinh duéi.

Define Loads

Loads Click To:

Self Weight Auta
Load Mame Type M ultiplier Lateral Load Add New Load

[DEAD DEAD =l =

W | || R
j Delete Load

Ok
Cancel

> Vao Define/Combinations dé khai bao cac trudng hop t6 hop.
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= Nhép nut Add new combo (thém t6 hop) trong hop thoai hién 1én ta lan luot
nhap Load combination Name : COMB1; Load Combination Type: Linear
Add; trong hop Load Case Name bén dudi chon DEAD rdi nhap Add, chon
htl/Add, hinh (a). OK dé thoat ra.

= Lip lai cac bude trén cho dén T6 hop 6 (COMB6 = DEAD+ht6).

= Thém truong hop to hop BAO, dat tén 1a BAO, Load Combination Type:
Envelope; trong hop Load Case Name bén dudi chon COMBI rdi nhap
Add, chon COMB2/Add....dén Comb6, hinh (b).

Response Combination Data Response Combination Data

Response Combination Mame COMB1 Response Combination Name Bao
Combination Type Linear Add - Combination Type Envelope -
Define Combination of Case Results Defing Combination of Caze Results
Case Mame Case Type Scale Factor Case Mame Case Type Scale Factor
htt | Lingar Static COMBE v |[Combination [1
DEAD Linear Static COpE1 Combination 1
COMB2 Combination 1
COMB3 Combination 1
Modif COMB4 Combination 1 Modify
_ Madty | COMBS Combinaian 1 EisTn
Delete Delete
Bl | 14 | Cancel |
Hinh (a) Hinh (b)

Céc truong hop t6 hop gom co:
e COMBLI1 =Dead + htl
e COMB2 =Dead + ht2
e COMB6 = Dead + ht6.
e Truong hgp Bao = Enve (COMBL,...., COMB6)
> Gan thugc tinh tiét dién (nhu da 1am & céc bai trudc).
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TINHTAI

SAP 2000 - V14 (chinh swa 2012)

= Dead J 5000 ’%7 3000 ”%7 4500 ”%7 3500 ”%7

1800 TINHTAI

1200 1000

LLUL 1

800

HOATTAI1

1200 1000

HOATTAI2

700 800

Hinh (c) HOATTAI3

1800
1200 300

DR A RN RRN)

HOATTAI4

700 1000

HOATTAIS5

1800
1200 1000 300

JLLLLLLLL JLLLLLL LTI LD

HOATTAIG6

» Gan tai cho tung truong hop (DEAD, htl, ht2,...); Chu y tén trong hop Load
Pattern name la tén nao tic 1a gan tai cho truong hop tai do, xem cac tr.hop tai o
hinh (c).

» Chay chuong trinh, chon tai 1a BAO, xem moment 3-3.

Bién sogn:

%977.44

6 23,64
>

1637 J
-

I 1154 .58

Hoé Ngoc Tri Tan — BM. KTXD — K.CN - PHCT trang 24



Thye hanh SAP 2000 — V14 (chinh sia 2012)

Bai tap 6 : Giai két cAu khung phang. Kich thudc, tiét dién, tai trong cho nhu hinh vé.

D20x55 D20x30 D20x55
8 8 8 8 E
3 3 3 s o
o o o o @
D20x55 D20x30 D20x55
COT DUNG BETONG B20, Es = 27.000MPa
8 8 8 g8 E
3 3 3 g g DAM DUNG BETONG B15, Es =23.000MPa
(6] (6] (6] (6]
D20x55 D20x30 D20x55
D20x55 D20x30 D20x55
z z z e
S S S § 2
e 52m | 28m | 5.0m
SO NO KHUNG
2500 3500 3500 2500 1200 2000 2000 1200
1500 200 1200 1000 400 900
LLLLLLL LLLLLL JLLLLLLIT U LLLLLL
3500 4500 4500 4000 35p0 30p0 40p0 40p0 2800 30p0
2500 1800 ? 2200 2000 1100 1700
VNN LLLLL LILILL LLLLL
3500 4500 4500 4000 35p0 30p0 40p0 40p0 2800 30p0
2500 1800 2200 2000 1100 1700
VNN LLL LILILL LLLLL
3500 4500 4500 4000 35p0 30p0 40p0 40p0 2800 30p0
2500 1800 ? 2200 2000 1100 T] 1700
LILLLLL LLLLL LLLLLL LLLLL
TINHTAI HOAT TAI 1
(TREANG HABICHAUAAY)
500 500 1200 1500 1500 1200
400 1000 900
NP LLLLLLL LLLLLLL
3000 2500 2500 2800 3000 1500 1500
2000 1700 1100
VNN LLLLL
1spo 1500 3700 2400 2500 2800 30p0
1100 2000 1700
LILILL LLLLL
3000 2500 2500 3000 1800 1500
2000 2 02700 1100
VNN LLLLL
HOAT TAI 2 HOAT TAI 3

(TREANG HABICALH NHP LE)
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po

3000

po

w0

80

(TREANG HABI2 NHP LIAN TUG CHAR)

LLILLE]

GIO TRAI

L1LIILE]

Thuc hién theo cac bwéc sau:

LIDLLLLLLLL LILLLLLITIT
T LI SNt
T IIILL RN %
4000 1500 1500 40p0 2800 30
HOAT TAIl 4 HOAT TAI 5

(TREANG HABI2 NHiP LIAN TUO LE)

1

20

TTTTTRT

e Vao File/New Model, chon don vi str dung la Kgf,m,C.

e Chon 2D Frames tir thu vién mau, nhap cac thong so:

o
o
o
o

Number of Stories:
Number of Bays:

Story Height:
Bay Width:

s6 tang 4
s6 nhip 3

chiéu cao tang 5

chiéu rong nhip 5

e Click vao Edit Grid , stra lai toa 60 A=0, B=5.2, C=8, D=13; z1=0, z2=5, z3=8.2,
z4=11.4, z5=14.6, OK.

e Chon tit ca chan cot gan ngam (diéu kién bién: Restraint).

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT
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e Dinh nghia vat lidu (Define/Material) bétong cot B20, E;=2.7.10° kG/m?; dam
B15, E,= 2.3.10° kG/m?, khéng lwong riéng 1a 2500 kG/m® (c4c dir kién khac
khdng quan tam — khdng anh huong dén bai toan chi giai noi lyc).

e Dinh nghia tiét dién, c6 4 loai tiét dién: Cot C20x40 va C20x30 chon vat lidu 1a
B20, Dam D20x55 va D20x30 chon vat liéu 1a B15; chli y: ¢ot va dam déu co qui
wdc tiét dién giéng nhau vé chidu cao h va bé rong b; cot C20x30 va dam D20x30
giong nhau, nhung khac mac BT nén dinh nghia khac nhau.

¢ Dinh nghia tai trong, vao Define/Load Patterns dat tén cac truong hop tai DEAD,
htl,...., ht5, gt (gi6 trai), gp (gi6 phai). Hé s6 Selfweight cho truong hop DEAD la

1.1, sau cung ta dugc nhu hinh dudi:

Define Loads

Loads Click Ta:
Self Wweight Auto
Load Name Type b ultiplier Lateral Load Add New Load

|gd WIND None Mochf_l,l Load

DEAD DEAD ‘I 1

ht1 LIWE ]

ht2 LIWE 1]

ht3 LIWE ]

htd LIWE 0 Delete Load
ht5 LIWE 1]

0 Mone
D K.
Cancel

e Dinh nghia to hop, nhu d4 1am & bai 5. To hop tai cho khung theo nguyén tic nhu

Sau:

0 T6 hop chinh : COMB1=DEAD + gt; COMB2=DEAD+gp, xem hinh (a).
0 To6 hop phu: COMB3=DEAD + 0,9*htl + 0,9*gp; COMB4=DEAD +

0,9*htl + 0,9%gt,

.0 10 truong hop t6 hop phy, tr COMB3 dén

COMB12, xem hinh (b). Nhu vay ta ¢ tong cong 1a 12 truong hop to hop
thanh phan va 1 truong hop BAO, xem hinh (c).

Response Combination Data

Response Combination Data

Response Combination Name COMET Responsze Combination Name COMB3
Combination Type Linear&dd - Combination Type Lingar&dd =
D efine Combination of Caze Results Define Combination of Case Results
Caze Mame Case Type 505"3 Factor Caze Mame Caze Type Scale Factor
DEAD v |Linear Static DEAD _~ |[Lingar Static [1.
Lirear Static op Linear Static 0.3
ht1 Linear Static 04
Modlfy tadify
Delete Delete
0]
Hinh (a) Hinh (b)

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT
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Response Combination Data

Responze Combination Mame ]BAD

Cormnbination Type Erwelope -
Define Combination of Case Results
Caze Name Caze Type Scale Factor
COMBT = |[Combination .

- | Combination i  hgd |
H i n h (C) Combination 1
Combination 1z b odify
Combination I L
Carmbination :II Delete
1

Combination
COMES * || Combination s

ok |

e Gan tiét dién (d4 1am & cac bai trudc).

e Gan tai cho timg truong hop, 1am cin than ting trudng hop, tai & nat nén nhap ¢
nGt (khéng nén nhap & 2 dau thanh). Thanh va nlt ndo co tai gibng nhau nén chon
va nhap cung lac. Truong hop gioé nhap tai 1én thanh cdt co hudng tai (Direction)
la X.

e Khi nhap tai xong ta c6 thé kiém tra lai timg trudng hop bang cach click vao biéu
tuong 11 chon tirng truong hop tai trong hop Load Name, OK.

e Chay chuong trinh: xem két qué truong hgp BAO, nhu hinh duéi.

3 = =
£ E 3
3324, 7, T - sﬂ.aﬁ_saz = e, EF
— =] —_—
= ® =
- -r
= 2 B
- =
Eoy - —
594, 19 .7 o &, L2 a8k
4194, 2 - 6244248, -4812.2]
Wl

j
flh.n?

-6583. 64
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Bai tap 7a: Tinh ngi lwe cho dan phang cé so' dd va tai trong nhw hinh Ve,

2000 , 2000 ,2000 , 2000 , 2000 , 2000 |,

2500

TAI TRONG NEU 1500Kkg

Thuc hién theo cac bwéc sau:

» Vao File/New Model, chon don vi su dung 1a Kgf,m,C.

> Chon Grid Only , nhap sé hréi theo phuong X 12 7, phuong Y = 1, phuong Z = 2;
khoang cach luai theo phuong X = 2, phuong Y =1, phuong Z = 2.5, OK.

> V& thanh dan: Nhip vao biéu twong toolbar | vé& thanh canh dusi bing cach

nhap chudt vao tung diém ludi hoac ding biéu twong ™| (v& nhanh thanh) thi chi

can click vao giira 2 diém ludi 1a vé duoc 1 thanh.

> V& thanh canh trén bang cach vé& ca 2 thanh xién
(giao nhau & dinh) sau d6 chia mdi thanh thanh 3
phan tr bang nhau bang cach chon ca 2 thanh rdi
vao menu Edit/Edit Lines/Divide Frames bang bén
hién ra ta chon :

= Divide into 1a 3 (chia thanh 3 doan).

Divide Selected Frames

= Divideinto 17 Frames

Last/First ratio |1

Break at intersections with selected
Frames and Jaints

0K I Cancel

= Last/First ratio la 1 (ty 1¢ doan sau trén doan trude).OK.

> Tiép tuc v& cac thanh dung va thanh xién dé dugc dan nhu hinh trén.

A\

Tao diéu kién bién, nhu nhirng bai trude.

dan dugc xem la khop nén ta
h - . h , (ReleaseS) Frame Releazes
p al gial pnong Release Frarme Partial Fixity Springs
18 A A 4 A Statt  End Start End
lién k?t 2 dau cac thanl} de fviel Lo R |
tao thanh khop, trudc hét ta ShearForce 2(Maio] = T | |
Ch(_)n All (tﬁt ca cac thanh), Shear Force 3 (Minor) [ [ | |
réi chon biéu tugng '™ e moE |

- N toment 22 [Minar) T [ in.
(hoac vao menu

. taoment 33 [Majar) I 7 |D- |':'-
Assign/Frame/Releases...),
click chon nhu trong hinh [~ MoReleases ok | Cancel
bén dé giai phong moment

ca 2 dau (Start/End) caa phan tir.
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> Dit cac thudc tinh tiét dién, & bai toan nay ta chi can giai ra noi luc nén khong can
quan tam dén tiét dién va vat lidu.

> Can chu y, khi giai két cau dan khdng ké dén trong lwong ban than céu kién, nén
ta cho hé s6 trong lwong ban than (sefl weight) = 0.

> Dit tai trong 18n dan. Ta chi c¢6 cac tai tap trung tai niit dan nén chi can khai bao 1
truong hop tai va gan tai nay vao.

> Chay chuong trinh. Xem két qua noi luc, chon Axial Force (luc doc thanh).

~2

aea , e

T B\
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Bai tap 7b: Tinh ndi lwe, kiém tra tiét dién cho khung thép kiéu Zamil nhw hinh vé.
Vit ligu 1a STEEL (lay trong SAP tat ca céc thudc tinh).
Tai trong ban than van giir nguyén hé sé 1a 1, tai ngoai la tai phan bé tac dung Ién
thanh xién theo phuong Global Z, gia tri 1a 500 kG/m. Tai tap trung tai nat khung co gia
tri bén day la 5000kG, bén hat 1a 3000kG.

Q
7
5000kG 3000kG ©
— -
)
2, 50
9% -
IS
15 o LS S
8 B
o
o
15 ®
a3 —~ o
200 200
300, .
20000

Thuc hién theo cac bwéc sau:
> Tao dang két cau: vao File/New Model, chon don vi sir dung 12 Kgf,m,C.
> Chon Grid Only , nhap s6 ludi theo phuong X 1a 3, phwong Y = 1, phuong Z = 3;
khoang cach lugi theo phuong X = 10, phuong Y =1, phuong Z = 10, OK.
» Click Edit Grid sura lai lugi theo phuong Z : z3 = 13,5. OK.

> V& thanh: nhip vao biéu twong toolbar ™| v& cac thanh khung thép theo thur tu tir
dudi 1&n: thanh cot trai > dam trai > dam phai = cot phai.

> TaO diéu klén blén’ nhu nhﬁ’ng Assign Frame Releases

bai trudc.
, . Frame Releazes
> Glﬁi phéng lién két: dau trén Releaze Frame Partial Fizity Springs
, n N , . Start End Skart End
cua cac thanh xién la khop nén dufal Load wi
ta phai gidi phong (Releases) Shear Force 2 [Major)

AL X A, 2 Sheat Force 3 (Mi
lién két 1 dau cac thanh dé tao ear Foree 3 (ol

thanh khép (nhu dz?'lam Y pfil Moment 22 (o]
7a), chon 1 thanh, roi chon biéu Mament 33 Major

Tarsion

0
i}

L U U U
<1 71 71 71

<l

tII(_)’ng L] ' CIICk ChOn Ilhu trong [~ MoReleazes (0] | Cancel
hinh bén dé giai phong moment
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1 dau Start hodc End tuy theo th ty ta ¢4 v& cac thanh xién - néu thyc hién sai thi
ta UNDO lam lai.

> Dit thudc tinh tiét dién: & bai toan nay ta co tiét dién khong déu, ta thuc hién
theo cac budc sau:

o Khai b4o 2 loai tiét dién nhu hinh ¢ dau bai, tiét dién chix I: vao
Define/Section Properties/ Frame Sections chon Add New Property, chon
tiér dién chir |, sira tén tiét dién 1a 130, nhap cac théng s6 nhu sau:

= t3 - chiéu cao ngoai tiét dién: 0.3,

t2 - chiéu rong céanh trén: 0.2,

= tf - chiéu day canh trén: 0.015,

= tw - chiéu day cua suon: 0.015,

= t2b - chiéu rong canh dudi: 0.2,

= tfb - chiéu day canh duéi: 0.015.
o Tuong tu khai bao cho tiét dién 150.
o Khai béo tiét dién khdng déu:

= Vao Define/ Section Properties/Frame Sections chon Add New
Property, trong hop tha xuéng chon Other, chon Add Nonprismatic
stra tén tiét dién 1a 30-50, ¢ 6 Start Section ta chon tiét dién 130, ¢ 6
End Section ta chon tiét dién 150, Length — I chiéu dai doan chia c6
tiét dien thay doi, Linear — thay d6i dang tuyén tinh (theo phuong 3-
3 va 2-2), chon xong ta click vao hop Modify, ta cd nhu hinh dudi:

Monprismatic Section Definition

MNonprismatic Section Mame |30-ED

Start Section End Section Length Length Type  EI33Varation ElZ2 Vanatlon

|I30 J|IED J|DE |\-’anable J |L|near J |L|near v

S S S [

O . Inzert | todify | Delete

(5]:8 | Cancel |

> Gan tiét dién cho khung: chon thanh tat ca cér va dam gan tiét dién 30-50, vay
cot trai va dam phai 1a dlng dau, con dam trai va cot phai chua ding, ta s& dao dau
2 thanh nay bang cach: chon thanh (dam trdi, cot phai), vao menu
Assign/Frames.../Reverse Connectivity.
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> Vao Define/ Load Cases : cho hé sb trong lugng ban than (sefl weight) = 1 (gii
nguyén mac dinh).

» Gan tai trong 1én khung, nhu da lam & cac bai truéec.
> Chay chuong trinh. Xem két qua noi luc, chon Moment 3-3.

— }( Z
Vén dé c6 lién gquan: Tao cot c¢6 vai d& cd kich thuéc nhu hinh bén 7@4
e Tao 3 loai tiét dién: 25x50, 25x110, 25x30. S s
0,
- ; - X A A by ~ . . , ™ —N
e Vao khai bao tiét dién khdng déu nhu trén (Non Prismatic), gan "
vao nhu hinh dudi, véi kiéu Length Type 1a Absolute va chiéu dai S
A N , n fy . n - 300
trong 6 Length la kich thudc that (gia tri tuyét doi): o
2
Nonprismatic Section Definition
500
Monprismatic Section Hame |V.~’-‘n.FH Dizplay Colar l_
Section Maotes ModifShow Motes. . | |:| i
Start Section End Section Length Length Tepe  El33Waration EI22Variation
25430 || 2830 ~|los thsolte v | [Linear =] [Linear |
[254E0 2550 E Abgalute Linear Linear
2550 254110 03 Absgalute Linear Linear
254110 254110 0.3 Abzolute Linear i

Inzert | bd adify | Delete

Ok | Cancel J
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Bai tap
BT1 — Cho hé dam ghép nhu hinh trén, nhip giita c6 khop 2 dau chiu tai phan bé déu.

Cho trong lugng ban than = 0, khdng quan tam dén tiét dien .
2000 kG/m

VANV AR NN N

777777 77TIVIT SRR SNNRRY

4000 2000 ‘ 4000 2000 4000
d

T LI et In .
o) Q) 30

NE 1T [ >
L -
i1 g ]
v = |
-

Moment ddm trwong hop c6 khép

-l

- -
ul wi

o A
K3 O SUNENNEE g

=
=

e

D

746.84)
744, 55{

Moment dam triong hop khéng co khdp
BT2 — Cho khung c6 thanh ciang nhu hinh dudi, str dung vat liéu 1a CONC (bétong), tiét
dién thay doi (xem hinh), hé s6 selfweight=1.1 (thanh cang khong tinh trong luong ban
than va khdng can khai bao tiét dién); giai lai véi truong hop khong cé thanh cang.

10T 10T
1T/m
3 r —_—
A0x50 =
o
0.5Tm e 4
Thanh cing
=
I~

|
3*6=18m
q
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%,
= -
e T

A852.081 14821, 12

F2Bd, B3 Co thanh cang 187187, 45

54295, 54 -&0124.65

L Khong c6 thanh cing [
25403, 34 REE Y

HE N

BT3 — Cho hé dam ghép, cho trong lugng ban than = 0, khdng quan tam dén tiét dien.

1,8T/m 1,8T/m

mm ﬂﬂm

Tulal | T

1,4m Am 1,4m

_‘5_'

- .44
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Bai tap 8: Giai khung khong gian nhw hinh.

Chiéu cao cot tang trét 12 5m, tang lau 1a 3,6m.

Tiét dién cot 1a 20x20cm, tiét dien dam nhip 6m 1a 20x60, nhip 4m la 20x40.

Bétong cot 1a B20, dam, san 1a B15.

Tinh tai gom trong luong ban than va tai trong tuong, twong tac dung Ién dam tang
lau 12 650 kG/m, tuong tac dung Ién dam tang mai (chi cac dam & chu vi cong trinh) 1a
180 kG/m.

Hoat tai tac dung Ién san tang lau 1a 440 kG/m?, san tang mai la 150 kG/m?

Hoat tai gi6 : thanh phan gi6 day 1a 200kG/m va thanh phan gi6 hat 1a 150kG/m.

4dm 2m 4dm
e
<t
e
<t
e
<t
MB lau

MB méi khong c6 dam phu

€1 4 -4 £ 1 -4 .

MP Khung Y-Z MP Khung X-Z
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% Tao dang hinh hoc: Chon don vi sir dung 1a kgf, m, C, chon tir thu vién mau kiéu
khung khéng gian (3D Frames) va nhap céc thong so:

Number of Stories (s6 tang) : 2

Number of Bays, X (sé nhip phuong X) : 2

Number of Bays, Y (s6 nhip phuong Y) : 3

Story Height (chiéu cao tang) : 3

Bay Width, X (chiéu rong nhip phuong X): 6

Bay Width, Y (chiéu rong nhip phuong Y): 4
Click vao Edit Grid stra ludi nhu sau: Luédi A=0, B=6, C=10; Ludi 1=0, 2=4, 3=8,

4=12; Ludi z1=0, z2=5, z3=8.6. OK.

V V V V V VY

Ta nén giir 2 ctra s6 man hinh dé dé thao téc.

A 1AL 1eA N N N PO L S R 2
% Tao dicéu kién bién (ngam & chan cot): vao mp X-Y dung nut de di chuyén mp
xudng dudi chan cot, chon tat ca cac nut chan cot, gan ngam.

% Tao thém dam phu dé duoc nhu hinh ciia dau bai.

[£]

% V& tim shell: ¢6 thé tao nhanh tam bang cach click vao réi nhap chudt vao khoang

gita 6 lugi tao thanh tdm, nhiing tim san khong nam giira 6 ludi ta tao bang céach

]

chon ™ rdi click vao 2 goc chéo 6 can tao tim san.
< Dit tén va gan tiét dién:

> D3 vai thanh (cot, dam) 1am nhu cc bai tap trudc,

> Dat tén va gan chiéu day cho tam shell: vao menu sectionnome 35—
Define/Section Properties/ Area Sections, click vao o
Modify/Show Section hop bén hién ra, ta dat tén Material Marme CONE v
cho tam 1a San8, nhap vao nhu hinh; Moterl ingle .
z . ’ N , , , Area Type
» Gan tiet dién cho tam bang cach chon tat ca tam & Shel
" Plane
t . . . .
(hoic chon All), click chon & , chon San8, OK. el i
Thickness
< Dit tén cic trwong hop tai gdm: DEAD, HT, GX, Menbrane C—
GX1, GY, GY1; trong trudng hop DEAD cho hé sb SEIRL o
- _ Type
Self Weight =1,1. & Shel (" Membrane " Plate
% To hop tai: ta dit cac truong hop to hop sau: B Tl Bl
° THl:DEAD_I_HT Set Modifiers. . Dizplay Calor I_
[ ] THZ:DEAD+GX [1]¢ I Cancel |

e TH3=DEAD+GX1
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e TH4=DEAD+GY
e TH5=DEAD+GY1
e TH6=DEAD+0,9HT+0,9GX
e TH7=DEAD+0,9HT+0,9GX1
e TH8=DEAD+0,9HT+0,9GY.
e TH9=DEAD+0,9HT+0,9GY1
e BAO=ENVE (THL1...... TH9)
% Gan tai:
» Truong hop tinh tai (DEAD) c0 trong luong ban than do chwong trinh ty tinh, ta
chi nhap thém tai twong tac dung 1én céc thanh dam, gia tri 1a 650kG/m cho tang
lau va 180kG/m cho tang mai (cac dam & chu vi) — xem hinh dudi.

Tinh tdi twong tac dung 1én dam

> Truong hop hoat tai (HT) ta nhap vao tam shell gia tri 1a 440kG/m? cho san tang
lau, va 150 kG/m? cho san ting mai. Thuc hién nhu sau: chon cac tdm san tang lau

click chon © (hodc vao menu Assign/ Area Loads/ Uniform) nhap vao 6 Load
gia tri 1a 440, twong tw nhap tai cho san tang mai — xem hinh dudi.

» Truong hop gid ta cé : gio theo phwong X va X1 theo hudng ngugc nhau, tuong tu
theo phuong Y va Y1. Gié tri tai gi6 14 200kG/m cho thanh phan day, 150kG/m
cho thanh phan hit. Chu y ta chi nhap gié vao cac thanh bién theo ting huéng —
xem hinh.
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Gi6 phdi (GX1)

Hoat tdi san

Iy O ™

TR

Gi6 trai (GX)

AV

trang 39

Gio sau (GY1)

Gio trwec (GY)
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% Chia c4c tam san: Ta phai chia tim san ra thanh nhiing 6 nho dé viéc truyén tai san
vao dam duoc chinh xéc, ta chia sao cho sé 6 chia theo mdi canh phai > 3; mdi doan
c¢6 k.thude <Im. Cu thé ta chia nhu sau:
> Céc 0 tang mai canh 4m ta chia thanh 4, canh 6m ta chia thanh 6 doan.
> Céc 0 tang 1au : canh 4m ciing chia thanh 4, canh 2m c6 thé chia thanh 3 doan.
> Chon 6 san can chia, vao menu Edit/ Edit Areas/Divide Areas trong hop thoai hién

ra nhap vao hop Along edge from Point 1 to 2: 6; Along edge from Point 1 to 3: 4

Sau khi chia san ta dugc nhu hinh dudi.

N I
N
I |

San ting liu San tang mai
< Chay chwong trinh: xem két qua, cht y cot c6 moment ca 2 phuwong 2-2 va 3-3.

™
]
@
.
[
o

3
i
=,
e i [ B,
2.7 TSI g LA -55E 1
E=
=

~676. 15

1048.4

Moment 3-3( tr.hgp BAO)
Mp X-Z Khung gida

7833 a3

2.9
- 7788, 85 \"“::tﬁ:l‘*

[~
2176.21 w

%&479.95 2858, 7, 2228.78-P038, 70

— ¥
il |

2881,
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.
[
=
[N]
ra

Moment 3-3( tr.hgp BAO)

’

Chay:
Khi thao tac véi két cau khéng gian can dung dén mot sé chic nang tro gitp hién thi hitu
ich sau:

e Hién thi 3D: vao menu View/ Set 3D view (Shift F3) dé xoay khung nhin trong
khdng gian 3D, hoic click vao biéu tuong < phia trén roi click gitr va ré chuot
trén man hinh.

e Gidi han khung nhin: d6i khi hinh dang toan bo két ciu qua phtrc tap, nhung ta
mubn nhin mot goc nao d6 caa két cau, ta vao menu View/ Set Limits... dinh toa
d6 ctia ving mudn thay vao cac & Set X Axis Limits ...

e Nhin dang phéi canh cua két cau: hién thi két cau ¢ dang 2D (mp XY, XZ, hay
YZ), click vao bidu tuong %% ta s& thay hinh dang két cu theo kiéu hinh phéi
canh chinh dién, véi chiic nang nay ta dé dang chon cing lic nhiéu dbi twong
trong két cau.

e Cho hién thi hodc khdng hién thi tim san: d6i khi cac tim san che khuét céc thanh
lam cho ta kho thao tac va kho thay, ta ¢ thé khdng cho hién thi tim san bang

cach click vao biéu tuong roi click chon Not in view trong muc Areas.
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Bai tAp 9a : Giai két cau cau thang phang dang ban chiu lyuc, kiéu 2 vé gap khic song

song, ¢ cac théng sé nhu hinh vé dudi:

cot
dam khung
I
cot .
5 5
—~ o < iss 8
£ ve 1 5 g 2 =1 °
[=] = - = = ™
S = S © vel 3] /
5 < B
= 2 =] i fiel
S ve 2 2 g dam ch.fien
o — —F
1 3
1000 2500 1500 @
# dam ch.nghz B

0 Chiéu day ban san 1a 10cm, dung bétdng B20 cho ca dam va san.

o Tinh tai san chuong trinh tu tinh, hoat tai san 1a 400kG/m? Tinh tai tudng tac dung

Ién dam chiéu nghi va chiéu dén 1a 300 kG/m.

o Dam chiéu nghi va chiéu dén (néi giira 2 cot) co tiét dien 20x30cm, dam khung tiét

dién 20x40cm, cot tiét dién 20x20cm.

THU'C HIEN THEO CAC BUOC SAU:

> Tao md hinh két cau: lay tir thu vién mau dang cau thang (StairCases), trong hop
thoai hién ra chon Staircase Type (goc trai bén trén hop thoai) la: Staircase Type 2, nhap

cac thong sé nhu hinh dudi:

Staircases

Staircaze Type Staircaze Type 2 Dimensions

Murnber of Stories ’27
Left Level'width, ¢ [1
Right Level width, ¢ [15
Starwidth 1.4 1
Max Mesh Spacing ,057

Lacate Origin...

Section Properties

[~

|Staircase Type 2

Parametric 0 efinition |

[ Restraints

[v Gridlines 0K Cancel |

Story Height, +/- ’387

Stair Projected Lenath |257
Opening Bhw. Stairs ’EIEi
Stairwidth 2+ [T

Areaz |ASECT -
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Number of Stories - s6 tang : 2.
Story Height - chiéu cao tang : 3.6.
Left Level Width, -X:bé rong chiéu nghi trai (chiéu dén theo dau bai): 1.
Right Level Width,+X:bé rong chiéu nghi phai (chiéu nghi theo dau bai): 1.5.
Stair Projected Length - chiéu dai vé thang : 2.5.
Opening Btw. Stairs - khoang ho giira 2 vé thang: 0.5.
Stair Width 1, -Y - chiéu rong vé thang 1: 1.
Stair Width 2, +Y - chiéu rong vé thang 2: 1.
Max Mesh Spacing - mat ludi toi da: 0.5.
0 Click bo Restraints, Ok.

> V& thém cac thanh cot, dam, gan ngam & chan cot, thém dam va géi & chan vé
thang dudi cung, ta dugc mo hinh nhu hinh duéi.

> bat thugce tinh vat liéu (bétdng B20).

> Dat tiét dién dam, san, cot, gan tiét dien.

O O O O O o oo o

> Tinh tai va hoat tai nhap chung nén ta khdng can khai bao thém truong hop tai,
stra hé s6 SelfWeight = 1.1,

> Gan tai vao san, dam.

> Chay chuong trinh, xem két qua moment (M3-3) trén dam chiéu nghi.

> Chu y: dé hién thi chinh xac két qua trén tam shell can xem lai truc toa d6 dia
phuong cua cac tam shell (chiéu nghi, chiéu dén, vé thang) c6 cing chiéu hay khong

(bing céch chon All rdi click vao | hosic vao menu Assign/ Area/ Local Axis), néu
khdng cuing chiéu phai quay hé toa do lai (bang cach nhap goc xoay vao bang hién ra).

;45.@

4
[
[

H
LR:L
378,78
49,4

?53
\NI 24

2 B
35, 55

45,

L.

11 1
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Bai tap 9b : Giai két ciu ciu thang xoan ban nguyét (giai dang thanh xoin) c6 béan
kinh 12 2m, chiéu cao tang 1a 3.3m, chia thanh 20 bac, chiu tai phan b6 1000kG/m.

> Tao dang két cau:

0 Chon New Modal, chon Grid Only, chon hop Cylindrical bang dudi hién ra,

nhap cac thong so nhu hinh dudi.

New Coord/Grid System

Cartesian Cylindrical

System Hame
Mumber of Grid Lines

along Fadius 2
along Theta 2
along £ 2

Grid Spacing

along Radius 2
alorg Theta [deg) |180
along £ ’337

Edit Grid...
Ok I Cancel |

o Number of Grid Lines: s6 ludi theo cac hudng.
o Along Radius: sb lugi theo huéng ban kinh.

o Along Theta: s6 luéi theo hudng goc.

0 Along Z: s6 lu6i theo hudng Z.

o Grid Spacing: khoang cach mit ludi theo cac
hudng tuong ing.

» Tao mot nut ¢ chan thang, chon nut vira tao, vao
menu Edit/ Extrude/ Extrude Points to Frames click
chon Radial, trong hdp thoai hién ra chon truc quay
bang céch click chon nat Z trong myc Rotate About
Axis, nhap cé4c théng sé nhu hinh bén.

> Tao diéu kién bién: chon 2 nut trén va dudi gan 1a
ngam.

Tao nut nay

Extrude Points to Lines

Linear

Rotate sAbout Axis

S O

Rotate About Point
Prairt

Point
Increment Data
Angle

Mumber

Total Rize 2 |34

Radial l Advanced ]

—
m—

o
m—

ar | Cancel

> Pinh nghia va gan cac thudc tinh vat liéu, tiét dién (dam co tiét dién 25x60cm), chon
Al r6i gén tiét dién cho cau kién (budc nay khong 1am van cho két qua dang).

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT

trang 44



Thye hanh SAP 2000 — V14 (chinh sia 2012)

> Hiéu chinh trong lwong ban than dam : trong menu Define/Load Patterns — cho Self
Weight = 0.

> Gan tai trong cho dam: chon All gan tai 1én thanh 12 1000kG/m.

> Chay chuong trinh va xem két qua.

g, »
.t.‘,":""l
Moment 3-3 (moment ugn)
Huéng nhin 1-Z, Tl
roi click vao biéu tuong oy
. e
-y
5

Moment 2-2
Huéng nhin It

roi click vao biéu tuwong :

Bai tap tw lam:

1. Tao mot thanh xodn c6 goc xodn 1a 210°, chiéu cao 4m,
ban kinh 3m (ciing chia thanh 20 doan), tai tac dung la
800kG/m, ké ca trong lugng ban than (Self Weight = 0).

Moment xodn (Torsion)
Huéng nhin 1-Z,
roi click vao biéu tuong i
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2. Tao mot thanh xoan ¢6 gdc xoan la 270° chiéu cao 4m, ban kinh 4m (chia thanh 15
doan, tai tac dung 1a 800kG/m, ké ca trong luong ban than (Self Weight = 0). 3 doan giira
dam nam ngang (chiéu nghi).
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Bai tip 9c : Giii két ciu cAu thang xoin ban nguyét (giii dang ban xoin) nhw hinh.

Ban ¢6 bé rong 1m, ban kinh trong 2m, BK ngoai 3m, ch.cao tang 3.3m, goc xoan

180°.

Tao dang két cau.

» Chon New Model chon hop Cylindrical bang bén hién
ra, nhap cac thong sd nhu hinh bén (d4 giang giai ¢
BT9D).

» Ve 1 thanh nhu hinh a, chon thanh vira tao, vao menu
Edit/ Extrude/ Extrude Lines to Areas click chon
Radial nhap nhu hinh b.

Hinh a

Vé thanh nay

> Tao thém thanh ¢ diém dén cua thang, tao diéu kién
bién cho két ciu 1a ngam & 2 nut trén va 2 nit dudi.

Bién sogn: Ho Ngoc Tri Tin — BM. KTXD — K.CN - PHCT

Mew Coord/Grid System

Cartesian Cylindrical

System Mame ’7
Mumber of Grid Lines

along Radius ’47

along Theta ’2—

along Z |27

Grid Spacing

along Fadiuz 1
along Theta [deg) (180
along £ ’33—

Edit Grid...
)8 I Cancel |

Extrude Lines to Areas

Lirear

Fotate About Axiz
{8 & 5 (s 2

Fiotate Abaut Paint

Faitt » 0.

Point ¥ b
Increment Data

Angle Iﬁi

Mumber Eﬂ—

Total Rise ] |23

[~ Delete Source Objects

ak. | Cancel J
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Hinh b
> Pit thudc tinh cho shell: nhu d 1am cho bai toan khéng gian c6 tdm shell (BT8),
dat tén shell 1a SAN12, chiéu day tam 1a 12cm.

Gén thudc tinh tiét dién cho tAm shell.
Diéu chinh lai hé s6 Self Weight = 0.
Nhap tai cho tdm shell (tdng tai) = 600kG/m>.

VvV V V V

Chay chuong trinh va xem két qua: két qua ndi lyc trén tim biéu dién dudi dang
mau nhu hinh dudi.

T, TN

>
ol

y -

)
P

y

Luc cdt
Moment

JL Mmax JL Vmax

> Céch khac d@é tao mo hinh cau thang xoin: Iy tir thu vién mau hinh cau thang,
kiéu (Staircase Type): Spiral Staircase, nhap cac thong sé nhu hinh dudi:

Staircaze Type Spiral Staircaze Dimenzions
|S|:|iral Staircass j Start Angle, T1 IDi End Angle, T2 I'laﬂi
MHurn. of Divisions, Angular |207 MHurn. of Divisions, Fadial |47
Inner Radius, Ri |27 Outer Radius, Ro |37
Total Height, +/- 33
Locate Origin...

Farametric Definition |

Section Properties
Areaz |ASECT -

[v FRestraints

v Gridlines Ok Cancel |
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o Start Angel, T1 - goc bat dau : 0 (d9).

0 End Angel, T2 — géc két thuc : 180 (d9).

o Num of Divisions, Angular - S6 doan chia, theo phuong géc: 20.

o Num of Divisions, Radial - S6 doan chia, theo phuong béanh kinh: 4.
0 Inner Radius — béan kinh trong: 2.

o Outer Radius — ban kinh ngoai: 3.

o Total Height — tong chiéu cao: 3.3.

> Nhap cac thong sé nhu d 1am & trén, chay chuong trinh xem thir vai viéc chia tim
theo phuwong ngang va khdng chia nhu trén két qua cé sai khac?

> Thong thuong khi giai cau thang xoan ta chi nén giai dang thanh (BT9b), lay
moment tinh thép (chu yéu theo phuong dai), con chay mé hinh khong gian dang
ban xoan cha yéu dé thay duoc sy 1am viéc cua két cau nhu thé nao phuc vy viéc
bé tri thép.
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Bai tap 10 : Giai két cdu ho nudc, ¢d cac théng sé nhu hinh vé dudi:

ban nap

\“danwnap//
‘ ban thanh

1500

‘cot

ban fay

< dam fiay
cot
6000

o Chiéu dai 6m, ngang 4m, cao (chtra nuéc) 1.5m, ¢6 cot ¢, dam bao quanh.

0 Chiéu day ban day 1a 12cm, ban nap 1a 8cm, ban thanh 1a 10cm, ding béténg B20
cho ca dam va ban.

0 Déam day xung quanh 1a 20x40cm, dam giira ban day va dam nap 20x30, cot 20x20.

o Tinh tai ban chuong trinh ty tinh, hoat tai la &p lyc nudc, tac dung Ién ban day
1.5m*1000kG/m® = 1500kG/m? tac dung Ién ban thanh theo hinh tam gi4c tir trong ra.
Hoat tai tac dung lén ban nip la 150kG/m?.

THU'C HIEN THEO CAC BUOC SAU:

Cartesian l Cylindrical I

System Mame

MNumber of Grid Lines

> Tao mé hinh két cau: chon Grid Only, nhap céc
thoéng sé nhu hinh bén (44 1am ¢ céc bai trudce):

> V& thém cac thanh cot, dam xung quanh, dam gitra Kdiecton  [3
ban day, ban day, ban thanh, ban nip; gan ngam & 4 chan Yeeeton 12

R Z direction 2
cot.
Grid Spacing
» Dbat thudc tinh vat liéu (bétbng B20). Rdrection |3

¥ direction 4

> bat tiét dien dam, cot, ban thanh, ban nap, ban day,
Z direction 15

gan tiét dién cot, dam, ban.
> Tinh tai va hoat tai nhap chung nén ta khong can _EdiGid. |
khai bao thém truong hop tai, sira hé sé SelfWeight = 1.1. [ ot | _Cocel |

> Gan tai vao ban day (1500), ban nap (150).

» Chia 2 6 ban day : 1 canh chia thanh 6 (canh 3m), 1 canh chia thanh 8 (canh 4m);
chia ban nap: 1 canh chia thanh 12 (canh 6m), 1 canh chia thanh 8 (canh 4m). Tu tuong
nhu thé ta chia ban thanh hd nude thanh cac 6 nho mdi 6 kich thuéc 0.5x0.5m (chia cang
nhé cang chinh xac-cd thé chia vai kich thudc 0.2m cho 1 6 dbi voi bai nay).

> Tai ap luc nuéc tac dung vao ban thanh dang phan bb tam giac nén ta nhap dang
Pattern nhu sau:
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o0 Vao Define/ Joint Patterns sira lai tén Pattern la APLUCNUOC.

0 Chon tt ca cac tam, ké ca nat (c6 thé chon All), vao Assign/ Joint Pattern nhap

cac thdng sé nhu hinh bén:

o Giai thich cac thdng sb nhu sau: gié tri tung d6 cua lyc s& bién thién theo cac
huéng X, Y, Z nén trong phuong trinh biéu dién gia tri 4p luc c6 ca 3 yéu t6 X, Y, Z.
Trong truong hop nay ta thay ap luc nudc chi bién thién theo phuong Z nén cac yéu
t6 con lai (X, Y) khong quan tdm (bang 0), phuong trinh con lai 1a V = Cz + D; ta

cha y céc diéu kién bién nhu sau:
= Néu Z=0 thi V=15=D = 1.5,
= Néu Z=15 thi V=0= C = -1.
o Nhap tai 4p luc nudc theo
nguyén tic nhu sau: Tai nudc tac
dung tir trong day ra, tac dung vao
mat 5 hoic mat 6 cua tam thanh
(can xdc dinh mdt bén trong la mgt
S(mau do) hay 6 (mau vang)bang

. of
icon ,

cach chon chon Fill

Objects trong hép General sé thdy
cac tam hién thj bang mau). Nhap tai
bang cach chon tam thanh (ké ca nat),
vao menu Assign/Area Loads/Surface
Pressure, néu tai tac dung theo huéng
di ra khoi mat nao thi tai do la duong,
nhu hinh bén 12 truong hop tam thanh
ta da chon c6 mat 5 la méat ngoai, vay
ta s€ chon hop Face la 5, nhap gia tri

Pattern Data

Pattern Hame |Default j

Pattern dzsignment Type
o w7, 2 Multipliers [Pattern Walue = &2 + By + Cz + D]
(" Z Coordinate at Zera Pressure and "Weight Per Lnit Vaolume

Patternalue = Az + By +Cz +D

Caonstant & 0
Constant B IUi
Constant C |17
Caonstant D 1.5

Area Surface Pressure Load

U hits
Load Case Name  |DEAD ~| [Kai.m.C =]
Pressure Face
" By Element 5 -
Pressure
Options

{¢ By Joint Pattern " #dd to Existing Loads

Pattern aplucriuoc :Iv * Replace Existing Loads
bultiplier {1000 " Delete Existing Loads

la duong, ta dang stir dung don vi kgf nén nhap vao 6 Multiplier gia tri la 1000.

» Chay chuong

54.2

7180

trinh, xem két qua
(M3-3) trén dam day

2,87

hd nuéc (dam 6m).

M1-1, M2-2 trén cac

[g-114

tam shell.
» Chuy:

M

[1-1%a.17
[l

M3-3 cac dam, cit &

dé hién thj chinh xac két qua trén tim shell can xem lai truc toa d¢ dia phuong cua cac

tam shell (dac biét 1a tim thanh).
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Bai tap 11: Giai dAm trén nén dan hdi (méng mém)

$33 %%%%%%%?%%%%%% %VK=300T/m3
4LloooﬂL 3500 AL 4000 quoooﬂL

DAM CO TIET DIEN NEU 30x60cm
e Chon tir thu vién mau kiéu dam, c6 sé nhip 1a 1, chiéu dai nhip 1a 9.5m. Chon don
vi str dung: Ton.m.C. Click bo chon Restraints. Ok.

e Chia nho dam thanh ting doan 0.5m, bang cach vao lénh Edit/Edite Lines/Divide
Frames, chon sé doan chia 1a 19 (Divide into), hé s6 1a 1 (Last/First Ratio).

e Dinh nghia vt liéu: trong lwong riéng 1a 2,5T/m*, BT B25 = E,= 3,0*10° T/m?.

e Dinh nghia tiét dién. Doi véi dang bai toan nay cac

thong s6 vé dac trung vat liéu va tiét dien la rat

Spring Direction
quan trong vi s¢ anh huong den ket qua. Coordnate System ~ [Local -
. ~ e N . _ Spring Stiffness
e Dinh nghia tai trong, stra Selfweight = 1,1. . O
o Gan tiét dién, gan tai trong dlng vi tri nhu dau bai. Transtaton 2 :
B B Translation 3 300
e Gan lién két 10 xo: chon tat ca (All), vao lénh Fotation about 1 T—

Assign/Joint/Springs gan nhu hinh bén, hé s6 k (d6 Rotation about 2 b
cang cua la xo0) la 300T/m® theo phwong 3 Rotation about 3 o

(phuong dang). C6 thé can nhdp thém hé sé k cho phuong Options
1vaz2l (™ Add to Existing Springs
vacss f+ Replace Existing Springs

N N (™ Delete Existing Springs
e Chay chuong trinh, xem moment 3-3, nhu hinh

du-o'vl Advanced... |

0K I Cancel |
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Bai tap tw lam:

Giai khung 2 tang (mdi ting cao 4m), 2 nhip (nhip 6m va nhip 2m), chiu tai phan b
déu 12 1000kG/m (tac dung Ién céc thanh dam), lién két vai nén 1a lién két dan hoi (16 xo)
c6 do cung la k = 500T/m°. Tiét dién dam 1a 20x50 (nhip 6m) va 20x30 (nhip 2m), tiét
dién cot 1a 20x20cm, bétong B20 cho ca dam, cot (dé chuong tinh ty dong tinh trong
lwong ban than — hé s6 Selfweight = 1,1).

L)

-15 51 g3 -0, th__ 10

-5.33
-4.21

-5.31
-3.80

* . y N E -049 -0p3
T s T EE = =
Moment M3-3, lién két dan hoi (don vi T, m) Moment M3-3, lién két ciing

Ta hay thtr thay doi tiét dién dam, cot, chat tai mot bén....xem két qua cua 2 truong hop
trén dé thay duoc sy IUn cia mong sé anh huong nhu thé nao dén két ciu bén trén.
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Bai tip 12: Giai cau thang c6 chiéu nghi tron (nhw hinh)

Chiéu day san 1a 10cm,

Dam chiéu nghi (DCN), dam chiéu di, dén (DCP) c6 g 3
tiét dien 20x40cm. W ° o
or 7
Bétong B20, hoat tai 12 400 kG/m”. " 12 )z
8 8 o o
THU'C HIEN THEO CAC BUOC SAU: S

e Tao hé¢ lréi phiang: chon don vi s dung la ]
kgf,m,C; Chon New model/ Grid only tao 2 luéi
theo phuong X, 4 luéi theo phuong Y, 3 ludi
theo phuong Z, sua lai luéi A=0, B=3; 1=0,
2=1.5,3=2,4=3.5; z1=0, z2=1.8, z3=3.6, OK.

o VE2vé thang: hién 2 ctra s6,1crasdo3Dval | °
cira s6 X-Y; chon MP X-Y di chuyén luéi T
xuéng MP chan, tao 2 nut 1, 2; chuyén luéi 1én 4 4
MP chiéu nghi tao 4 nut 3, 4, 5, 6; chuyén ludi 1én MP trén cing tao 2 nit 7, 8.
Chon MP X-Y, click vao hinh mit kinh, tao tim trén 4 nat 1, 2, 3, 4 va5, 6, 7, 8
(c6 thé vé& vé thang trén cira s6 3D ma khong can tao trudc cac nlt — nhung c6 thé
dé click nham mat hroi).

e V& cac thanh chiéu dén, thanh chiéu nghi thang v& bang cach click tir nit 3 dén nut
6, sau do chia thanh nay thanh 6
doan bang nhau.

I

3600

e Tao phan chiéu nghi: chon 3
thanh nhu hinh bén, vao Iénh Edit/
Extrude/ Extrude Lines to Areas
click vao hop Radial, nhap cac

thong sé nhu hinh dudi.
|
: ; chon cdc thanh nay

Linear i ] Advanced ] P e
de tao tam
Ratate About Az

e O

Rotate About Paoint

Pairt 34 2
Faint ¥ 175 Tdm chiéu nghi sau khi tao

bang lgnh Edit/Extrude

Ineremnent D ata

Angle 18.
Number 10
Total Rize (€] 0.

[~ Delete Source Objects

] | Cancel |
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e V& thanh dam chiéu nghi cong theo chu vi tim ban nguyét.

e Dinh nghia vat liéu bétdng B20. Pinh nghia tiét dién tim, thanh. Gan tiét dién.
e Gangbitwadcacnitl,2,3,6,7,8.

e Chinh lai hé s6 Self Weight = 1,1. Gan tai cho tim = 400.

e Chia tdm Vvé thang thanh 3 phan theo chiéu ngang va 6 phan theo chiéu dai.

e Chay chwong trinh. Xem moment M 3-3 va Torsion (moment xoan) cua chiéu
nghi.

Bai tap tw lam:

Giai khung khéng gian c6 ban cong tron, 3 tang,
tang trét cao 4m, 2 tang lau cao 3.5m; 1 nhip theo phwong
X dai 4.5m, tiét dién dam 20x50, 2 nhip theo phuong Y
dai 4m, tiét dién dam 20x40; ban cong ¢ ban kinh 1.5m,
tiét dien dam 20x30; tiét dién cot 20x20, san day 8cm (ké
ca san ban cong).

Tai trong tac dung Ién san gom tinh tai (chuong
trinh tu dong tinh, hé sé selfWeight = 1.1), hoat tai 400
kG/m?, tai tuong tac dung Ién tat ca dam tang lau 1a 650
kG/m, cac dam theo chu vi ting maéi la 150 kG/m. Gop tat
ca tai giai chung.

Bétdng sir dung loai B20.

Mot s6 Chu v:

e O san tang chia thanh céc 6 nho (0.5x0.5m).

e Ban cong chia theo phuong goc lam 10 phan.
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LES] 26 231.20)

Tai tuwong tac dung *

trén dam Moment M3-3

Khung c6 ban cong
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Bai tap 13: Tinh thap nwéc bétdng cot thép.

chéo va giang xung quanh (nhu hinh bén).

Chiéu cao chan thap 9m (chia lam 3 doan), c6 6 chan cot, dam giang |WI'I

Chiéu cao bé chua : 2,5m; duong kinh bé (thap) : 3m.

Dam, cot tiét dien 20x30cm; san, tam thanh day 15cm.

Bétong B20. Tai gi6 tac dung vao dau cot = 1T (day) va 0,8T (hat).

> Tao dang két ciAu: chon don vi s dung la kgf,m,C; lay tir thu

vién mau kiéu Shell, nhap céc thong sb :
o Cylinder Height - chiéu cao tru : 9 (m)

Radius — ban kinh tru: 1.5,
Num. of Divisions, Angular : 18.
0 Click bo chon Restraints.

O O O

Num. of Divisions, Z - s6 doan chia theo phuong Z: 3,

X04 phan tim thanh (hozc UNDO). V& thanh cot, dam, giang.

Dinh nghia vat liéu bétdng B20. Pinh nghia tiét dién tam,
thanh. Gan tiét dién.

Gan ngam ¢ cac nat chan cot.

Chinh lai hé s6 Self Weight = 1,1. Gén tai cho tim =
2500kG/m>.

Xoay tiét dién cot cho dung chiéu, sau khi ta v& cac cot
thi tiét dién c6 vi tri nhu hinh (), ta phai quay truc toa do
dia phuong cuia cac cot 2, 3, 5, 6 dé dugc nhu hinh (b), ta
chon cac cot 2, 5, vao Assign/ Frame/Local Axes nhap
vao goc xoay la 60°, twong tu nhu thé ta chon cac cot 3,6
nhap vao goc xoay -60°.

Ghép thém phan bé chtra cao 2,5m:

e Vao menu Edit/ Add to Model from Template click
chon Shell, nhap céac théng s6 nhu sau:
0 Cylinder Height : 2.5,
Num. of Divisions, Z : 4,
Radius : 1.5,
Num. of Divisions, Angular : 18.
Click bo chon Restraints.

O O 0O 0O O

AYA
VA,

Y,

Click chon Locate Origin, trong hop thoai hién ra click chon 3D, nhap cac

thong s trong hop Origin Location nhu sau: Global X = 0, Global Y = 0,

Global Z = 9. OK, OK.
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Ta dugc thém phan than bé chua. f/ﬁ

B. 37

> Tao phan day bé nhu d4 tao chiéu nghi tron trong bai 12.

@.4
a.2

> Géan ap lyc nude tac dung trong bé dang Pattern nhu da lam
& bai tap 10
> Nhap tai gi6 vao dau cot: chon cac nit dinh cot theo  1fr|-1.as g 58| -1.47

phuong (-X) gan lyc day = 1000kG, chon cac nat dinh cot ﬁjj//?‘;
theo phuong (+X) nhap luc hut 800kG.

» Chay chuong trinh, xem noi luc moment M 3-3 cta khung

trén mat phang X-Z (don vi : T.m) 2134

K
178 7

3

k0. 12

(il

. |

Pé tgo hinh dang thap nuréc nhe trén, ngodi cach da huéng dan,
con nhiéu cach khac ¢ thé thuc hién nhanh hon, sé duwoc huéng
dan trén lop.

—

2.2 2. B8

L] L]

Bai tap 14: Design (thiét ké BTCT va Két cau thép) cic cau kién.

Chuong trinh Sap2000 cho phép thiét ké két cdu BTCT theo cac tiéu chuan
ACI318-99 (ciia M¥), BS 8110-89 (Anh), Europe Code 2 - 1992 (cia Cong dong Chau
Aau).. . . .nhung khong c6 tiéu chuan Viét Nam. Nén ta thuong chi 1ay gia tri ndi lyc sau
d6 tinh thép bang cac phan mém khac (Excel chang han). Néu ta thiét ké theo tiéu chuan
ACI ciia My thi gia trj tiét dién cbt thép co duge thuong 16n hon tir 1,0 - 1,2 1an cho dam
va 1,2-1,5 (cho cot). Co mdt sd sach tac gia dd nghién ciru nhan cac hé sé cho to hop tai
trong dé c6 sy tuong quan gitra tiéu chuan Viét Nam va céc tiéu chuan khac, nhung nhin
chung ciing con mang tinh cuc bo. Noi chung ta ciing ¢ thé sir dung cac tiéu chuan nay
cho viéc thiét ké thép (bang cach nhan hé s cho t6 hop), nhung khong mang tinh phap 1y
cao!!ll

Trong bai toan thiét ké thép, ngoai nhiing budc ta da thuc hién trong nhig bai tap
trude, con can khai bao thém mot s van dé sau (co thé thuc hién trudc hodc sau ciing
dugc):

A. THIET KE BETONG COT THEP.
Lay bai tap 6 (khung phang) lam vi du
> Khai béo vat liéu: trugc hét nén chon don vi st dung lai la kgf,cm,C, vao menu

Define/Material, chon vat li¢u bétbng B15, click chon Modify/ Show Material,

ngoai nhimg thong sb ta da khai bao trong trong bai 6, ta can khai bao thém théng

s6 Specified Concrete Compressive Strength (f.) — cuong do ctua bétdng (khdi

lang tru): 150kgf/cm? (B15 twong duwong méc bétdng 200, c6 cuong do lang tru 13
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150kgf/cm?), can tham khao thém tiéu chuan ACI dé hiéu ré hon vé cach tinh
toan, noi chung su khac biét so véi TCVN la khé 16n.

< Khai bao dit trung tiét dién: vao menu Define/Section Properties/ Frame Sections,
ngoai viéc khai bao tiét dién cho thanh ta can click vao hop Concrete Reinforcement (bén
dudi) dé khai bao thanh 13 cot (Column) hay dam (Beam), bang cach click vao 6 tuong
ung (hinh dudi):
> Ddi véi cot (muc Design Type chon Column):
= Muyc Reinforcement Configuration : dinh dang tiét dién
e Rectangular : tiét dién chir nhat.
e Circular : tiét dién tron.
= Muyc Confinement Bars: dang ct ngang
e Tie: dang thanh.
e Spiral : dang xoan 10 xo.
= Muyc Longitudinal Bars — Rectangular Configuration : Cac thong sé th.ké khéc
e Clear Cover for Confinement Bars (I6p bao vé cét ngang): 1.5 (cm)
e Number of ...3-dir Face (s6 thanh thép theo huéng truc 3): 3
e Number of ...2-dir Face (s6 thanh thép theo hudng truc 2): 3
e Longitudinal Bar size : co thép doc (theo phén loai cia My - xem thém).
=  Muyc Confinement Bars : thong sé vé cbt ngang
e Confinement Bar size : ¢& ¢t ngang
e Longitudinal spacing of Confinement Bar : khoang céch gitia cac cot ngang
e Number of Confinement Bars in 3-Dir: s6 cét ngang theo phuong 3
e Number of Confinement Bars in 2-Dir: s6 cét ngang theo phuong 2
=  Muc Check / Design : dang bai toan
e Reinforcement to be Checked :bai toan kiém tra.
e Reinforcement to be Designed :bai toan thiét ké (chon).
> Dbi voi dam ((muc Design Type chon Beam)):
= Concrete Cover to Longitudinal Rebar Center (I6p bao vé cho cét thép):
e Top : 6p thép trén.
e Bottom : 16p thép dudi.
= Reinforcement Overrides for Ductile Beams: dién tich thép can ting cudng cho
hai dau dam (Left - Right) ¢ trén va duéi goi (Top - Bottom), néu dé 1a 0 thi
chuong trinh ty phan tich.

> Ta phai khai bdo cho tat ca cac tiét dién da dinh nghia.
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@
0‘0

@
0‘0

Khai bao tiéu chuan thiét ké: vao menu Design /Concrete Frame Design

IView/Revise Preferences, chon tiéu chuan thiét ké 1a ACI 318-05, néu thay doi tiéu
chuan ta click vao 6 ¢ chit ACI 318 — 05 trong bang liét ké ta chon tiéu chuan can
chon. Céc théng sé khac nén dé mic dinh.

Ta c6 thé dinh nghia thém loai duong kinh thép bang cach vao Define /Section
Properties/ Reinforcement Bar Sizes, nhap cac thong so, OK.

Chay chuong trinh phén tich ndi luc.

Chon céc to hop dung dé thiét ké thép: vao menu Design / Concrete Frame Design
/ Select Design Combos... click chon céc to hop dung dé thiét ké bén hop List of Load
Combinations nhap nit Add chuyén vao hop Design Load Combinations, néu bo luc
nao bén hop Design Load Combinations thi chon lyc d6 roi nhap Remove. Mudn xem
kiéu t6 hop thi nhap vao Show.

Chay thiét ké thép: vao menu Design/Concrete Frame Design /Star Design/Check of
Structure, chuong trinh chay tinh toan thép, dé xem két qua nén chuyén don vi thanh
Kgf,cm,C, vi dé don vi m gia tri hién thi qua nho chuong trinh s& cho 1a gia tri 0.

Nhan xét: ta thay rang két qua tinh thép doi véi dam Ia twong ddi giong véi TCVN —

356, nhung ddi véi cot thi chi mot vai thanh ¢ trén dugc tinh, con cac thanh dudi hién
O/S tirc la tiét dién chua hop Iy (nho), cac thanh ¢ mau do hoic mau cam ching to tiét
dién khdng da hozc rat gan véi gidi han phé hoai.

Jo84 LAY 4.3 1,221, 157,84 3,45
[N 2.3 15.7G 177

Rl

19, 83
1195
13,29
7829

ik
2
2l

?AF 4.8] F.7A

=]
=
0
gl
o=
|
"l

IEEF N
f= 0
(1= Carl w L
= 5 = =
ol
3.5 2.8] 1bB.28 F.@l2, B L.pe 1,88 147 11,21
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B. THIET KE KET CAU THEP: (Lay bai tap 7a— dan phang — 1am vi du)

% Khai bao vit liéu: vao menu Define/Material, chon vat liéu A992Fy50 nhap vao hop
Modify / show Material, ta c6 thé do6i tén vat liéu nay thanh Thep CI, cac thong sb
khac khong quan tam, ta chi can nhap cuong d6 caa thép vao o:

Minimum Yield Stress (f,) — ¢.d¢ chay déo cua thép: 2000 kG/cm?;
Minimum Tensile Stress (f,) — ¢.do chiu kéo cuc han (pha hoai): 3200 kG/cm?.
Effective Yield Stress (f,e) — ¢.d6 chay déo hitu higu cua thép: 2200 kG/cm?;

Effective Tensile Stress (f,.) — ¢.dd chiju kéo cuc han hitu hiéu: 3600 kG/cm?.

% Khai bao tiét di¢n: chuong trinh s& phan tich theo kiéu tu chon tiét dién thich hop
cho timg thanh theo ndi luc tinh toan (kiéu bai toan kiém tra), ta phai thuc hién cac

budc sau:

> Dit cac tiét dién ta dy dinh s& thiét ké cho dan, vi du nhu tiét dién thép goc (Angle

hodc Double Angle):

> Ta

7 7 N N < R ’T wenArite. .
thép goc ma chuong trinh cho sin dé Hed [ Bt ]
gén cho tiét dién Autol nay, nhu sau: K] Cancel_ |

Bién sogn:

Vao Define/ Properties Section/Frame Sections chon Add New Property, chon
hop Angle, nhap tén V8 va cac théng s tiét dién 80x80x8.

Tuong ty ta nhap céc tiét dién V7 (70x70x7); V6 (60x60x6); V5 (50x50x5). . . .
Céc loai tiét dién nay la tac gia tu

it G i hiéu thém vé aui chch

thép géc trén thl tm‘O’ng Auto Section Name [£UTO1
Auta Section Type [Steel
Chon Add New Property, chon e _
) Section Mates odify/Show Maotes. ..

Auto Select List trong hop thoai ——

List of Sections Auta Selections

hién ra chon cac tiét dién vira dat =

Add vao hop Auto Selections, ta v
dugc nhu hinh bén, OK. (ta dugc 1 < Remove
tiét dién co tén Ia Autol). T

cling co thé lay cac kiéu tiét dién Stating Section

Vao Define/Section Properties/
Frame Sections / Import New Property chon Angle, chon file Sections.pro
(hinh dudi).

Chon cac dang tiét dién mong muén, OK.
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Section Property File

Look in: |_; SAP2000 Monlinear j = ek EF-
. |C)Examples
< = ;
J | keyDrive
My Recent |5 Manuals
Documents ) Tutorial

B Uty
@ Aisc.pro
Desktop Cisc.pro
Euro.pro

Sections.pro

My Documents

el
49
My Computer
‘:’l File name: |Secti0ns j Open |
My Metwork  Files of tupe: | Proper Files [*pro] - Cancel

Pl
aces I™ Open az read-only

= Budc con lai 1am nhu phan tao tiét dién Autol.
% Gan tiét dién Autol cho tit ca cac thanh dan: chon All rdi gan cho Autol.
¢ Chay chwong trinh.

< Chay thiét ké thép: vao menu Design / Steel Frame Design / Star Design/ Check of
Structure, xem két qua thiét ké.

Bai tap 15: Xuat va doc két qua.

L4y bai tap 8 lam vi du, ngoai viéc doc két qua trén biéu do ta con can co s lieu
noi lyc, dic biét 1a cho cot dé phuc vu cho viéc tinh cot thép bang cac phan mém khéc, ta
thyc hién nhu sau, sau khi chay chuong trinh:

> Chon cé4c thanh cot can xuat két qua, cd thé chon theo cach vao Select/ Select/
Properties/Frame Sections chon céc tiét dién ta da gan cho cot.

» Vao menu Display/ Show Tables (hoac Shift F12) trong bang hién ra click vao
dau cong & Element Output, tiép tuc click vao dau cong ¢ Frame Output click chon
Table: Element Forces — Frames dé xuat két qud néi liec trén phan tir (Element).

» Chon hop Select Load Patterns, click Clear All, OK. Trong hop Select Load
Cases, chon cac COMB1 > COMBY, d¢ lay két qua noi luc caa trudong hop to hop tir 1
dén 9, OK. Bang két qua hién ra man hinh, vao menu File/ Export Current Table/ to
Excel ta thay két qua noi luc duoc chuyén ra Excel.

> Viée xuat biéu dd ta cd thé in tryc tiép tir SAP, bang cach cho hién thi biéu do
can in, vao menu File/ Print Graphics (khéng can d6i mau nén...), nhung trugc d6 phai
hiéu chinh may in va kho gidy trugc (vao File/ Print Setup for Graphics).
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> Néu ta in nhu trén thi mdi biéu d6 duogc in trén 1 to gidy, ta ¢6 thé chup hinh biéu
dd va Insert vao Word, nhung trugc hét phai d6i mau nén ..., bang cach vao menu
Option/ Colors/ Display, d¢6i mau nén (Background) thanh mau tring, cac mau khac
thanh mau den, vao hop Output d6i cac mau hién thi biéu db thanh mau den. Chuyp anh
bang nat Print Screen trén ban phim, c6 thé Paste truc tiép vao Word rdi Drop lai hoic
Paste vao tién ich v& “Paint”” ciia Window, cat biéu d6, Copy va Paste vao Word.
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