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Chuong 1: Tong Quan vé Etabs

1. HE TOA PO
Trong Etabs cling nhu trong Sap2000, ching ta cé hai hé truc toa d6 Decard va tru:

+CZ
F
+CA
y (

+CR

Cylindrical
Coordinates o
Y
/ cr //
ca e
// -
Y z X X Cubes are shown for
W visualization purposes
<
Hinh1.1 Hé toa do Decard. Hinh1.1 Hé toa do tru.

Phudng phap s dung hai hé toa d6 Tru va Decard dugc dé cap cu thé trong bai tap s6 1.

2. NUT

2.1. Téng quan vé nat (Joint)

C6 thé hiéu nut 1a diém lién két cac phan tdr; 1a diém tai d6 ta gan chuyén vi cudng blc
hodc gan cac diéu kién bién; 1a diém xac dinh diéu kién bién; 1a diém can gan luc tap
trung; 1a diém gan khéi luong tap trung.

— T4t ca tai trong (load) va khéi lugng (mass) gan cho phan tir dé dudc quy déi vé cac tai
trong tap trung, khéi lugng tap trung tai cac nat.

Cac cach taora nut:
— Cac nut dugc tao tu dong khi tao phan tar.

— Ngoai ra ta c6 thém nut tai bat ky vi tri nao.
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2.2. Hé toa do dia phuong

Hé toa d6 riéng cla nat gém ba truc: truc 1 (mau dd), truc 2 (mau trang), truc 3 (mau
xanh). Phuong va chiéu cla cac truc toa do dia phuong 18y theo phuong va chiéu cla cac
hé truc toa d6 téng thé X, Y, Z.

Khong nhu Sap2000, Etabs khong cho ta phép xoay hé toa d6 dia phuong cla nut.

2.3. Bac tu do tai nat

Dinh nghia bac tu do: s6 lugng t6i thi€u cac théng s6 hinh hoc doc 1ap biéu thi chuyén vi

cGa moi khdi lugng trén hé goi 1a bac tu do. S6 béac tu do cla hé phu thudc so do tinh

dugc chon cho céng trinh thuc t& khi tinh dao ddng, chuyén vi va phan luc clia cong trinh.

— M6t nit ¢6 6 bac tu do: U1, U2, U3 (ba chuyén
vi thdng); R1, R2, R3 (ba chuyén vi xoay).

— Chiéu duong qui udc clia cac béac tu do tueng
(ting vGi 6 thanh phan trong hé toa do téng thé.

—  Mbi mét bac tu do trong so d6 két cau sé thubc
mot trong cac loai sau :

+ Active: chuyén vi s& dugc tinh dén trong qua
trinh phan tich két cau.

+ Restrainted: chuy8n vi dad dudc xac dinh  Hinh1.3 Sau bac tu do tai nut.
trudc, tuong Gng vGi ndé chuong trinh 'sé tinh
phan luc tai diém d6 trong qué trinh phan tich két c4u.

+ Constrained: chuyén vi s& dugc xac dinh tir chuyén vi tai mét s6 bac tu do khéc.

+  Null: chuyén vi khéng anh hudng dén két cau va sé bi b qua trong qua trinh phan
tich két cau. Cac nut nay khéng cé chuyén vi, khéng cb ndi luc, khdng cé d6 cling,
khong restraint, khéng contrains... (vi du nhu nat ddng ddc lap).

+ Unavaible: chuyén vi da dudc loai trir tir qué trinh phan tich két cau.

— Avaiable and Unavailable Degrees of Freedom. Diéu khién nay nam trong Analysis
Options.

+ Cac nut dudgc gan Unavailable Degrees of Freedom thi tat ca do clng, tai trong,
khdi lugng, Restraints hodc Constrains gan cho két cdu déu dudc bd quan trong
qua trinh phan tich két cau.

+ Tat ca cac bac tu do clia két cau, Etabs déu quy vé hé truc toa do téng thé (Global
Coordinate System).
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2.4. Tai trong tai nut

Tai nut ¢ cac tai trong tap trung (concentrated forces) bao gdm mé men va luc. Ngoai ra

con ¢cb cac chuyén vi cudng blc tai nat.

Units

Load Case Name [Mﬂ Ton-m -

Loads Options
Force Global X 0. " Add to Existing Loads

Phuang phap nhap tai trong tap trung tai nat:
— Chon nut can gan tai trong.

— Vao Menu Assign =2 Joint/Point Loads 2

Force Global Y ’07 (+ Replace Existing Loads
FOI’CG Force Global Z ’07 " Delete Existing Loads
, N Moment Global 3 ’U—
+ Force Global X, Y, Z: luc tac dung vao e aesr [F |

nat theo phuong va chiéu cla cac truc Moment Globatzz [T——— o
toa d6 tdng thé X, Y, Z.

+ Moment Global XX, YY, ZZ: vector Hinh1.4  Hép thoaiPoint Forces.
moment tac dung vao nut theo phuong
va chiéu cla cac truc toa do téng
thé X, Y, Z.

— Giai thich vé Vector mé men.

+ Tai diém c6 s6 hiéu (Label) la 5, cb
Mzz = -10. C6 nghia la chiéu cla
vector moment nguge VGi chiéu
duong cla truc Z. Nhu vay véi tac
dung cla tai trong nhu trén, thanh VA
5-6 s& bi udn trong mat phang
song song VvG8i mat phing XY,
chiéu uén tr Y sang X (hinh 1. 5).

Hinh 1.5 Vector mo men.

2.5. Khoi lugng tai nat (Mass)

Trong cac bai toan phan tich déng (Dynamic Analysis), khéi luong clia két cau dudc ding
dé tinh luc quan tinh va tan s dao déng riéng clia cong trinh. Théng thudng, chuong trinh
sé tinh khéi‘lugng clia cac phan tir dua trén khai bao khéi luong riéng clia vat liéu va thé
tich hinh hoc cla phan t&, sau d6 chuong trinh s& quy d6i vé nat. Khéi lugng cla ting
phan t& sé dudc tinh cho 3 phuong tuong (ing véi 3 chuyén vi thing cia nat. Chuong trinh
s& b qua md men quan tinh.

Trong mot s6 trudng hgp, khi tinh toan dao déng clia cong trinh, ta khong dung khdi lugng
ma Etabs tu tinh. Khi d6, ta c6 thé khai bao khéi lugng tap trung hoZc khéi lugng mé men
quan tinh tap trung tai bat ky nat nao. Phuong phap khai bao khéi lugng tap trung nhu
sau:
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Chon nut can gan thém tai trong tap trung.

Vao Menu Asign 2 Joint/Point = Additional Point
Mass (hinh 1.6).

Direction X, Y, Z: khéi lugng tap trung tai nut theo ba
phuong X, Y, Z trong hé toa dé téng thé.

Rotation about X, Y, Z: khéi lugng mé men quan tinh
tap trung tai nat theo ba phuong X, Y, Z trong hé toa
dé téng thé.

3. CAC LOAI LIEN KET
3.1. Retraints
3.1.1. Khai niém chung

Né&u chuyén vi clia moét diém theo mét phuong nao doé
dudc c¢6 dinh truée, ta néi diém dé bi rang budc lien két

Masses in Global Directions

o]
T

Direction #,Y

Direction 2

Mam. of Inertia in Global Directions

0.
Ratation sbout 0.
Fotation about 2 0 | |

Raotation about ¥

Options %
" Add to Existing Masses

{* Replace Existing Masses

" Delete Exigting Masses

o]

Cancel |

Hinh 1.6 Hop thoai
Assian Masses.

Restraint. Gia tri chuyén vi tai diém cé thé bang khéng hoac khac khéng, tly thudc vao

nat dé c6 chiu chuyén vi cudng blc hay khong.

Nut cé lién két Restraint s& c6 phan luc. Gia tri phan Iuc nay sé dudc xac dinh trong bai

toan phan tich két cau (Analyse).

Lién két Restraint thudng dudc mé hinh héa cac kiéu lién két néi dat clia két cau.

//“—____ M |
,,-”’/ >
[ Jainl
— 1
T e & 2
iy 3
3| Fixed 4
4 f
1 | Hinge l Spﬁ\g
g 'L"Suppur'l
2 | Rollers

Hinh 1.7 Caéc loai lién két ndi

Rasirainis

U1, Uz, U3

U3

U1, Uz, U3, R1. B2, R3
None

—
X7 Global

dat
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3.1.2. Phuong phap gan
Phuong phap gan lién két Restraint:

— Chon diém can gan lién két Restraint.

Spring Stiffness in Global Directions

— Vao menu Assign 2> Joint/Point -2 Restraints oo o o

(Suppor-tS). Translation 0.
— Nhép cac bac tu do bi khéng ché vao hdp thoai. Translaion 2 0.
. 2 C L2 Fictation about 53¢ |0,
+ Translation: chuyén vi thang. N e
+ Rotation: chuyén vi xoay. Rotation about ZZ |0
. Ophions VS|
3'2' Sprlngs " Add to Existing Springs

¢ Replace Existing Springs
" Delete Exigting Springs

3.2.1. Khai niém chung o~ N

Spring la lién két dan hoi. Bat ky mot trong sau béac tu do Adpanced. |
clla mot nit déu cé thé gan lién két dan hoi. Lién két dan o] Cancel_|
héi dugc mé hinh hda bang cac 16 so. Do cling cla lién -

k&t dan hoéi chinh 1a d6 cimg cla 16 so. Lién két dan hdi co Hinh1.9 Hép thoai
thé bao gébm chuyén vi cudng biic. Assign Springs.

Diém cb lién két dan héi sé c6 phan Iluc dan héi. Dé Ién
cla phan luc phu thudc vao dé cling cua lién két va dudc xac dinh trong bai toan phan tich
két cau.

Lién két Spring thudng dudc s dung trong cac bai toan:

— Dam trén nén dan hoi (moéng bang). _
Assign Restraints

—  T&m trén nén dan héi (bé nudc, dai méng...).

Festraints in Global Directions

, L, n . . [ T >< [~ Rotation about =
3.2.2. Phuong phap khai bao lién két Spring e [ Felfa e
Phu’dng phép gén lién ké’t Spring: [w Tranzlation £ [ Rotation about 2
2 N . Fast Restraints
— Chon diém cangan lién két Restraint.
: 9 LAl g .

— Vao menu Assign 2 Joint/Point 2 Point Springs.
Qg I Cancel |

— Nhép cac bac tu do bi khdng ché vao:

+ Translation X, Y, Z: @ ciling cla lién két dan Hinh 1.8 Hop thoai Assign
hoi theo phuong X, Y, Z. Restraints.

+ Rotation about XX, YY, ZZ: 6 cling cla lién két dan hodi xoay quanh truc XX, YY,
ZZ.
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3.3. Lién két Constraints

3.3.1. Khai niém chung

Cac diém c6 cing chung moét Constraint s& c6 mét s6 chuyén vi nhu nhau. S& lugng
chuyén vi ciing nhau phu thudc vao tiing loai Constraint.

Khi khai bao Constraint, s lugng phuong trinh tinh toan sé giam. Do vay téc do tinh toan
sé tang lén. Dudi day trinh bay moét s6 dang Contraint thuong dung.

Diaphragm, rang budc chuyén vi theo mot mat phang. Tat ca cac diém dudc gan-clng
mot Diaphragm déu cé hai chuyén vi trong mat phéng clia Diaphram va mét chuyén vi
xoay vudng goc v6i mat phdng nhu nhau. M6 hinh nay thudng dudc st dung dé mo
hinh hoa san 14 tuyét d6i cing trong mat phang khi tinh toan nha cao tang.

Body constraint, dung d& mé ta mot khéi hay mét phan cla két cau dudc xem nhu &
mot khéi ciing (Rigid body). T4t ca cac nut trong moét Body déu cé chuyén vi bang
nhau.

Plate Constraint, lam cho t&t c& cac nut bi rang budc chuyén vi-cing véi nhau nhu 1a
mot tdm phing c6 do ciing chéng udn ngoai mat phdng bang vo clng (ngudc vai
Diaphram).

Beam Constraint, tat ca cac nat gan ciing mét Beam Contraint ¢ chuyén vi ciing nhau

nhu 1a mét dam thdng c6.d6 cting chéng udn bang vé cuing (khdng anh hudng dén
bién dang doc truc va bién dang xoan cla dam).

A Chu y : Sap2000 cung cap tat ¢a cac loai Contraint néi trén con Etabs chi cung cép

ehit nang Diaphram Constrain

P . P Diaphragms Click to:
3.3.2. Cach khai bao e
) L Add Mew Diaphragm |
A N P TN v . 5§}
— Chon diém can gan lién két Contraint. HONE Change Dicghragn e |
— Vao menu Assign = Joint/Point > Rigid L EEEeTEr|
T4
Diaphragm.
phrag
3.3.3. Ung dung _Carcel |
., N N ALy . ) N ‘n D fram Al Diaph
Gitp ngudi dung mé hinh chinh xac su lam viéc | Discannect fiom A Diaphrags

cla két cdu va giam thgi gian phan tich tinh toan

két cau. Hinh 1.10 Hop thoai Assign

Diaphragm.
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Rigid Floor Slab Constrained
# Joint

Beam

Constrained
Joint = Automatic
\ " Master Joint

~ Constrained
. Joint

\h Constrained
" Joint

Hinh 1. 11  S{r dung chirc ning Diaphragm Contraint dé mé hinh héa san cimg.

4. VAT LIEU

4.1. Téng quan vé vat lidu

Trong Etabs, ta c6 thé khai bao nhiéu loai vat liéu, cac phan tif trong so d6 két cau cb thé
nhan cac loai vat liéu khac nhau.

Etabs cho phép. ta khai bao cac loai vat liéu nhu bé tong, thép, nhém... Vat liéu déng
huéng, truc huéng va di huéng.
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4.2. Hé truc toa do dia phuong

543
_h._
S22
$42 542
—P-
-
Material Local
1 Coordinate System Stress Components

Hinh 1.12  Pinh nghia cac thanh phan (mg suit trong hé toa dé dia phuong vat liéu.
Mbi mot vat liéu déu cé6 mét hé truc toa dd dia phuong riéng, dudc st dung dé dinh nghia
tinh dan héi va bién dang nhiét theo cac phuong. Hé thong toa dé dia phuong vat liéu chi
ap dung cho loai vat liéu truc huéng (orthotropic) va di-huéng (anisotropic). Vat liéu déng
hudng (Isotropic material) c6 tinh chat vat liéu theo ba phudng la nhu nhau.

4.3. Ung suat va bién dang cua vat liéu (stresses and strains)

4.3.1. Stress

Ung suét dugc dinh nghia 1a luc trén mét don vi dién tinh doc theo céac truc vat liéu cla
mot phan t6 don vi clia mét phan & bat ky.

Khong phai lic nao cling tén tai 6 Ging suat trén cac phan t0r. Vi du, Ging suét 6,, G35 Oy
sé bang khong déi véi phan t&r thanh (Frame Element), (ing suét G35 sé& bang khong doi
vGi phan ti tam vo (Shell Element).

4.3.2. Strain
Dua vao quy luat ing x{ clia timg vat liéu ma ta c6 bién dang cla vat liéu do.
du, du, du,
Vo=t =
dx, dx dx,
du, du du
13~ — =2

dx. | d 27
x, dx X,
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2odx,  dx, dx,

4.4. Cac théng sé khai bao vat liéu

D& khai bao vat liéu, ban vao menu Define - Material Properties = Add New Material.

Material Property Data

Digplay Color
Material Name BT 250 Colar _
Type of katerial Type of Design
(' |sotropic ¢ Orthotropic Design
Analpsis Property Data Design Property Data [AC] 318-99) |
Mass per unit Yolume 0.25 |
“wieight per unit % alume 28 } l
Modulus of Elasticity 21E+6B |
Poizson's A atio 0z {
Coeff of Thermal E xpanzion 1.170E-05
Shear Modulus 78413930.5
Ok | Cancel |

Hinh 1. 13 Hop thoai khai bao vat liéu.

Céc thong s6:

Material Name — tén loai vat liéu. Do ngudi dung dat, nén dat tén theo loai vat liéu st
dung, vi du: bé tdbng mac 200 ta ky hiéu “BT200".

Type of Material — loai vat liéu, ching ta c6 cac loai vat liéu sau:
+ Isotropic — vat liéu d&ng hudng (mc dinh).

+ Ortho — vat liéu truc huéng.

+ Anisotropic — vat liéu di huéng.

Mass Volume: khéi luong riéng diing dé tinh khéi lugng riéng clia phan tr trong bai
toan dong.

Weight Volume: trong luong riéng cla vat liéu dé tinh trong Iugng riéng clia phan t
trong cac trudng hgp tai trong, hay con goi la tai trong ban than.

Modulus of Elastic E — md dun dan héi, dung dé xac dinh d6 ciing kéo nén va uén. E
thay d6i theo mac BT. Tham s6 E cuing véi tiét dién quyét dinh bién dang clia két c4u.

Poisson Ratio factor — hé s& Poat Xéng (1) dung dé xac dinh G = E/2/(1+1) quyét dinh
bién dang trugt va xoan.
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+ Doi véi vat liéu bé téng n=0.18 + 0.2.

+ Dai véi vat liéu thép p sap xi 0.3.

5. TAI TRONG VA TO HOP TAI TRONG

5.1. Tai trong

Khi phan t bién bi bi€n dang dudi tac déng cla ngoai luc, cac phan tr vat chat trong
phan t& chuyén déng, phat sinh ra gia téc chuyén dong va kém theo dé la luc quan tinh.

N&u gia téc 1a nho, luc quan tinh bé thi c6 thé bd qua luc quan tinh so véi cac tai trong
khac. Khi d6 bai toan dugc goi la bai toan tinh (Static).

Ngudc lai khi gia t6c 16n, luc quan tinh 16n, ta khéng thé bd qua luc quan tinh. Luc d6, ta
goi la bai toan déng (Dynamic).

Ngoai tai trong tinh va déng ta con c6 tai trong thay déi theo thdi gian (Time history).

Dai vGi tai trong tinh, trong Etabs ta c6 cac trudng hgp tai trong sau

Dead Load : tinh tai Wind load : tai trong gi6 Snow Load : tai trong tuyét
Live Load : hoat tai Quake Load " tai trong dong dat
7 Cau hoi

Tai sao tai trong dong dat va tai trong gié6 dong lai nam trong muc Static Load Case (téi
trong tinh)?

— Vi chidng ta tinh toan tai trong dong dat va gié dong theo phuong phap tua tinh (cd
nghia 1a quy vé céac luc finh réi dat n6 vao két cdu, sau dé tinh toan ra mé men,
chuyén vi...)

— Né&u chang ta khéng dung phuong phép tua tinh dé tinh tai trong gié déng va déng dat,
thi ching ta khéng dudc phép cho loai tai trong ddng nay vao muc Static Load Case.

Hé sé Self Weightla gi, 1dy bang bao nhiéu?

— Hé s6 Self Weight la hé s6 tinh dén tai trong ban than cta phan két cau dudc vé trong
Sap (Etabs). Gia s{ trudng hop tai co tén la TT dudc khai bao 1a Dead Load, hé s6
Self Weight 18y bang 0.5, khi d6 ngoai cac tai trong ma ta gan vao cho trudng hgp tai
TT nd con bao gdbm tai trong ban than cla két cdu, nhan véi hé sé 0.5 noi trén.

— Tai trong ban than cla mét phan ti tinh bang trong Iugng trén mot don vi thé tich cha
vat liéu (khai bdo trong phan Define Materials) nhan véi thé tich clia phan tr d6.
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Tai trong ban than clia két cdu dudc khai bao theo cach trén, luén c6 hudng theo
chiéu &m cua truc Z (Global Coordinates).

Thong thudng, hé sé Self Weight nay 18y bang n = 1.1 (n 1a hé s6 vugt tai déi véi phan
két cdu dudc lam bang bé téng cét thép).

5.2. T6 hop tai trong

5.2.1. Cac cach t8 hop tai trong

T6 hop ngudi ding — ngudi dung tu dinh nghia tén t6 hop, tu dinh nghia cac thanh
phan tao nén t6 hop d6 va hé sé clia ching. Vi du, theo TCVN mét trong cac t& hdp co
ban th& hai 1a TT+0.9HT+0.9GX (TT — tinh tai, HT — hoat tai, GX : Gi6 thoi theo
phuong X)

T& hop tu dong (Defaut Combo). Cac t& hop nay sé tudong sinh.ra khi ching ta tién
hanh bai toan thiét k& thép theo tiéu chudn c6 sdn ma Sap (Etabs) cung cap. S6 cac
trudng hop t& hdp va hé sé clia cac trudng hdp tai trong tham gia vao t6 hodp phu thudc
vao tiéu chuén thiét k& ma ta chon. Céac t6 hap tai trong nay thudng c6 tén la DComf,
DCom2, DSTL...

5.2.2. Cac loai t& hgp tai trong

s

3

ADD: t6 hdp theo phuong phap céng ting thanh phan cla t6 hop.
ENVE: t6 hop bao néi luc.
SRSS: can bac hai clia téng binh phuong cac trudng hop tai.

ABS: t6ng tri tuyét déi clia cac trudng hop tai.

Cau hoi

Kiéu téi trong Live Load, Wind Load... co y nghia gi khéng.

D6i véi bai toan st dung t6 hop ngudi dung va trong bai toan tinh (Static), thi viéc khai
bao céac kiéu taitrong nay khong cé y nghia gi ca.

Déi v6i bai toan s dung t6 hop tai trong tu ddng. Cac kiéu tai trong nay sé gitp Sap
(Etabs) nhan biét dudc cac trudng hop tai (finh tai, hoat tai...). Dua trén tiéu chuén
thiét k& ma ban doc khai bao, chuong trinh Sap (Etabs) sé& cung c4p céac trudng hop t6
hop tai trong va cung cép cac hé sd cla cac trudng hop tai trong trong timg trudng hop
t6 hop tai trong.

Bén chét clia t6 hop trong Etabs (Sap) la t6 hgp tai trong hay t6 hdp ndi luc?
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— BAn chat cla kiéu t6 hdp Add trong Sap (Etabs) la t& hop tai trong.

Biéu dé bao (t6 hdp Enve) la biéu dé bao néi luc cla cac truong hop tai hay la biéu dé noi

luc trong truong hop bao cla cac trudng hop tai trong?

— L& phuong an th(r nhat : “biéu d6 bao noi luc clia cac trudng hdp tai trong da khai bao
trong Enve”.

Néu khai bao vat liéu lam viéc trong giai doan dan héi tuyén tinh, thi tai trong va néi luc ty

1é tuyén tinh voi nhau. Khi do t6 hop tai trong va t6 hop néi luc co gi khac nhau khéng?

— Khac nhau, vi ban chat ctia t& hdp ndi luc theo TCVN khdng don gian 1a cong téng céac
thanh phan néi luc.

5.2.3. Cach khai bao

D& khai béo t8 hop tAi trong, ban doc vao menu

Define = Load Combination = Add New Combo. || =~ > "G |

Hop thoai Load Combination Data hién 1én. ! | Lo Combination N3y I

— Load Combination Name: Tén hé hop tai trong Loot e T

—  Load Combination Type: Kiu t8 hop taitrong | | Ei:::;ﬁ:e— ol Facf 5 |
da trinh bay G trén. | . |DERD Stalic Load_~ |1

— Case Name: Céac trudng hdp tai trong, nhan | | L
nut Add dé thém vao, Modify dé sua doéi va oo |

Delele dé x6a di.

—  Scale Factor: hé s6 t6 hgp. [k ] conce |

6. BAI TOAN PHAN TiCH

6.1. Cac dang phan tich két cau
Phan tich Linear. bai toan phan tich tuyén tinh.
Phan tich Nonlinear: bai toan phan tich phi tuyén.

6.2. Modal Analysis

6.2.1. Téng quan
Bai toan phan tich Modal la bai toan giai quyét cac van dé lién quan dén dao dong riéng
nhu tinh toan chu ky, tan s8, chuyén vi clia cac dang dao déng riéng clia cong trinh.

Modal analysis dudc dinh nghia trong Analysis Case, ban c6 thé dinh nghia nhiéu bai toan
Modal Analysis trong mét céng trinh.
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C6 hai dang phan tich Modal Analysis:

— Eigenvertor, dung dé xac dinh cac dang dao déng riéng va tan s dao dong riéng cla
ching. Chuang ta thudng s dung cach nay dé tinh toan tan s dao déng riéng két cau
cong trinh.

—  Ritz—vertor, dung dé tim dang dao dong khi da chi rd cac Iuc thanh phan tao nén dao
doéng. Ritz—vertor c6 thé cho ta két qua t6t hon d6i véi cac bai toan vé tai trong phd
ho#c tai trong thay déi theo thdi gian (response—spectrum or time-history analyses).

6.2.2. Eigenvertor Analysis

6.2.2.1. Phuong trinh Eigenvertor
[K-Q° M]®d=0

Trong d6

— Kla ma tran dé ciing.

— M Ia ma tran khai lugng.

— Qla ma trén Eigenvalue (gié tri riéng).

— @ la ma tran eigenvertors (vector riéng) tuong (ng gia tri riéng, né biéu thi cho dang
dao dong.

Eigenvalue |a binh phuong cla tan s géc . Cac gia tri tan s6 va chu ky dudc tinh nhu

sau:

T 1 s F w
=—-vaf=—
f 2w

6.2.2.2. Number of modes

Number of modes la s6 dang dao déng can tinh toan do ngudi dung tu khai bao cho phan
mém biét.

6.2.2.3. Frequency Range

Frequencey Range la dai tan sé. Giai tan sé dudc khai bao vao trong Sap (Etabs) qua cac
théng s6 sau:

—  Shift: Gia tri trung tdm clia giai chu ky can tinh (center of cyclic frequency range).
— Cut: Ban kinh cla giai chu ky can tinh (Radius of the cyclic frequency range).

Piéu d6 c6 nghta la |f — Shift|<=Cut.
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6.2.2.4. Convergence Tolerance

Convergence Tolerance la dung sai hoi tu. N6 chi c6 trong trudng hop c6 khai bao Shift
hoac Cut.

—  Goi m la gia tri ban dau o, = 2 I1 Shift.

- o timdugc sé codang w = \/u+ wy®

— Khi dé dung sai hdi tu sé tol sé c6 dang nhu sau:

l| Mivr — 1y
2| it ‘

< tol

Dung sai hdi tu trong trudng hop khéng khai bao Shift va Cut, khi d6 Tol c¢6 2 dang sau:
fivs—Fi ‘ .
Fits .

Tiva— Ty

‘ hoac

Tiss

7. DIAPHRAGM CENTERS OF RIGIDITY, CENTERS OF MASS

Khai bao tinh toan tam ciing: Analyze menu = Calculate.Diaphragm Centers of Rigidity.

Khi Menu nay dudc danh dau, Etabs sé tinh toan tdm cimng trong qua trinh phan tich két

cau.

Tam cimg dudc xac dinh bang ‘cach tinh toan toa do tuong déi (X, Y) cla tam ciing véi

mot diém nao dé, thong thudng ngudi ta Iua chon diém bat ky nay la tam khéi luong

(Center of mass). NguGi ta tinh toan tam cing clia mot Diaphragm dua trén ba trudng hop

tai trong sau, tai trong don vi tac dung vao tam khéi lugng:

— Trudng hdp 1 (Case 1): Luc don vitac dung vao tdm khoi lugng theo phuaong Global X.
Luc nay gay ra mdé men xoan Diaphram 1a Rzx.

— Trudng hdp 2 (Case 2): Lue-don vi tac dung vao tdm khoi lugng theo phuaong Global Y.
Luc nay gay ra md men xoan Diaphram 1a Rzy.

—  Trudng hgp 3 (Case 3): Vector mdé men xodn don vi tac dung vao tam khdi lugng theo
phuong Global Z. Luc nay gay ra mdé men xoan Diaphram la Rzz.

Khi d6 toa do (X, Y) cla tam Diaphram sé dugc xac dinh nhu sau: X =—Rzy/Rzz va

Y = —Rzx/Rzz . Biém nay la mét thudc tinh clia két cdu, khéng phu thudc vao bat ky tai

trong nao. Nhu vay, viéc xac dinh tdm ciing cla ting tang (ddi vGi két cdu nha cao tang)

sé dugc Etabs tinh toan dua trén ba trudng hop tai trong trén.
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T A . 4 T
- # —— v -

- RIS |

Case 1: Fx=1 Case 2. Fy =1 Case 3: Mz =1

Hinh 1. 14 Ba trudng hgp tai trong.

Dé xem két qua phan tich, ban doc vao Display menu = Set Output Table Mode, sao d6
tich vao Building Output trong hop thoai Display Output Tables. Sau d6 xem bang The
Centroids of Cumulative Mass and Centers of Rigidity (Bang tdm khéi lugng-tich |0y va
tam cing).

Center Mass Rigidity k
Edit  Wiew
|Eenter tdazs Rigidity j
Story Diaphragm Mass¥ MassY XCM YCH CumMass¥ | CumMassY HCCW YCCH XCR YCR
» STORY T1 1.1405 1.1405 7.227 8386 1.1405 1.1405 T227 8.386 E.037 8.985
STORYZ T2 1.7300 1.7300 3.000 4.000 1.7300 1.7300 4.000 9.000 7124 8934
STORY3Z T3 17312 1732 g.102 8.838 14312 17312 9102 g.898 7.948 8.952
STORY4 T4 0.6473 0.6473 9.254 8746 (6473 0.6473 9.254 8.746 8742 8618
ZIENAL]

Hinh 1. 15 Bang Center Mass Rigidity.
—  MassX: Khéi lugng Diaphram theo phuong X.
—  XCM: Toa @6 tam khoi lugng.
— XRC: Toa dd tam cling.

7 Cau héi
Tam cumng cla floor co lién quan dén vach khéng?
— Theo phuong phap tinh da trinh bay nhu trén thi c6.
Tam cumg cla. tang cb bi dnh hudng bdi d cimg cla tang trén va dudi né khéng?
— Theo phuong phap tinh nhu trén thi co.
Tam cumg cua mot floor diaphragm cé bi anh bdi vach cting ctia nha khéng?
— Theo phuong phap tinh nhu trén thi co.
Khéi Iugng clia mét diaphragm cé bao goém cét, dam, san va vach khéng?

— Tuy theo cach khai bao diaphragm:
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+ Diaphragm dugc khai bao théng qua phan t& Area, thi khéi lugng cla mét
diaphragm sé& bao gém ca c6t, dam, san, vach va khdi lugng tap trung tai nat co
san di qua. Trong cach khai bao nay, khéi lugng tap trung tai nat khong c6 san di
qua sé khéng dudc tinh vao khaoi lugng clia Diaphragm.

+ Diaphragm dudc khai bao théng qua phan t& Joint, thi khéi lugng cla mot
diaphragm sé& chi bao gom cot, dam va khéi lugng tap trung tai nat (ndi cach khac
la bao gdém Joint, Frame, Area).

+ Théng thudng, ngudi ta st dung ca hai cach nay dé gan Diaphragm cho mét-tang.
Vi khi 1am nhu thé&, khaéi lugng cla Diaphragm sé 1a khéi lugng cla ca tang (cot,
dam, san va nut).

— Can luu y thém cach tinh khéi lugng cla Etabs la cac Frame, Area (tuy theo hai cach
khai bao trén) sé& dudc quy ddi vé cac nut. Khéi luong clia mdt diaphragm sé bang
téng khéi lugng cac nat cla diaphragm d6.

— Ciing tuong tu nhu khai lugng, do cing clia mot diaphragm ciing dudc tinh dua trén
hai phuong phap khai bao trén.
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Chuong 2: Két cau hé thanh

1. TONG QUAN VE PHAN T(f THANH

1.1. Phan t& thanh (Frame Element)

1.1.1. Khai niém
— Khai niém chung: phan tr ¢ kich thudc mét chiéu I6n hon nhiéu kich thuéc hai chiéu
con lai dugc goi la phan tir thanh.
— Phan t thanh (Frame) trong Etabs la mot doan thdng néi hai diém, diém dau (Start)
goi la diém |, diém cubi (End) goi la diém J.
| (Start) J (End)

Hinh 2.2 Minh hoa mét phan tir Frame.

1.1.2. Ung dung
Phan t thanh thudng dudc st dung dé mé hinh héa dam, cot...

1.2. Hé truc toa do dia phuong (Local Coordinate System)

1.2.1. Khai niém

Mbi phan t&f Frame déu c6 mot hé truc toa dia phuong dé xac dinh tiét dién, tai trong va
ndi luc. Hé truc toa do dia phuong géom ba truc toa do: truc 1 — mau dd, truc 2 — mau
tréng, truc 3 — mau xanh. J

1.2.2. Mac dinh
Mac dinh, truc 1 doc theo doan théng va hudng 1
tU | sang J. Mac dinh truc 2 va truc 3 phu thuéc

vao loai phan t& Frame (Column, Beam hay

Brace). I S

— Phan t0 Frame théng ding (Vertical Line

Objects). Hinh 2.3 Hé toa do dia phuong 123.

+ Truc 1 doc theo doan thing. Chiéu duong clia truc 1 la chiéu duong cla truc Z
(huéng l1én trén).
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+ Truc 2 vudng goc véi doan thing. Chiéu duong cla truc 2 1a chiéu duong cia truc

X.

+ Truc 3 vudng goéc véi doan thing. Chiéu dudng clia truc 3 xac dinh theo quy tac

ban tay phai.

— Phan ti Frame nam ngang (Horizontal Line Objects)

+ Truc 1 doc theo doan théng. Hinh chiéu chiéu duong cla truc 1 1én truc OX tring

véi chiéu duong ciia truc X. N&éu hinh chiéu clia doan thang Ién truc OX bang
khong, c6 nghia 1a doan thing song song véi truc OY, khi d6 chiéu duong clia truc
1 s& trung véi chiéu duong cla truc OY.

Truc 2 vudng goc véi doan thang. Chiéu duong cia truc 2 triing véi chiéu duong
cla truc Z (huéng lén trén).

Truc 3 vudng goc véi doan thdng va ndm ngang. Chiéu duong cla truc 3 tuan theo
quy tac ban tay phai.

— Frame khong théng ding va cling khéong ndm ngang (Other — neither vertical nor

horizontal)

+ Truc 1 doc theo doan théng. Chiéu duong cua truc 1 hudng 1én trén. C6 nghia 1a

hinh chi€u cla truc 1 1én truc OZ c6 chiéu duong tring véi chiéu duong cla truc
oz

Truc 2 vudng goéc véi doan thang. Mat phang truc 1-2 thdng ding. Chiéu duong
cla truc 2 hudng 1én trén. Co nghia la hinh chiéu cuta truc 2 1én truc OZ c6 chiéu
duang trling vGi chiéu duong cua truc OZ.

Truc 3 vudng goc véi doan thang va ndm ngang. Chiéu duong cla truc 3 tuan theo

quy tac ban tay phai.

1.2.3. Hiéu chinh

Giéng nhu Sap, Etabs cho phép ta dinh nghia lai  EEyeep— BEE
hudng truc 2 va truc 3 cila doan thdng bang cach P—
xoay quanh truc 1-mot géc a nao d6. Cach lam nhu & o

sau:
— Chon déi tugng Frame can hiéu chinh.

— Vao Assign menu - Frame/Line - Local Axes
HOp thoai Axis Orientation hién 1én.

Chon mét trong cac Option sau:

" Rotate by Angle

" Column major direction iz (or Radiall

" Colurin major direction iz [or Tangential)

Ok | Cancel |

Hinh 2. 4 HOp thoai Axis
Orientation.
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— Angle: quay truc 2 so véi truc 2 mac dinh di mét géc a cho trudce.
— Rotate by Angle: quay truc 2 so véi truc 2 hién tai di mét géc o cho trudce.
—  Column Major Direction is X (or Radial) (tham khao phan Major Direction).

—  Column Major Direction is Y (or Tangential) (tham kh&o phan Major Direction).

1.3. Bac tu do (Degree of Freedom)
Mé&c dinh Frame ¢6 6 bac tu do tai hai diém lién két clia no.

Né&u ban muén mé hinh héa Frame thanh Cable, ban c6 thé lam theo mét trong hai cach
sau:

— Cho db ciing chéng xoan (J) va dd ciing chdng udn (122 va 133) bang khong.
—  Giai phéng moment uén (R2, R3) va moment xoan (R1) tai hai dau cia Frame.
1.4. Khdi lugng (Mass)

Trong tinh toan bai toan déng, khéi luong clia két cau dudc s dung dé tinh toan luc quan
tinh. Khéi luong phan bd ctia phan t& Frame dudc quy vé hai diém | va J cla frame. Trong
phuong phap phan t& hitu han, khéng cé Iuc quan trong phan ti frame.

Etabs chi quy déi khéi lugng cho ba bac tu do UX, UY va UZ (khéng tinh toan khéi luong
mo6 men quan tinh).

2. TIET DIEN (FRAME SECTION)
2.1. Khai bao tiét dién

Vao Menu Define = Frame Section. Ching ta c6 cac cach sau dé khai b3o tiét dién.

— Nhap tu file *.Pro (Import). Thong thudng file *.Pro chira cac tiét dién thép hinh dugc
san xuét tr cac nha may (né la téng hop cac catalogue thép hinh) theo tiéu chuin
nudc ngoai nhu Ero.Pro, AISC3.Pro, ... Tuy nhién ta ciing c6 thé tao ra cac file nay
bang chuong trinh CSI Section Builder.

— Chung ta dinh nghia tiét dién dua trén viéc thay déi cac théng s6 clia mét s6 hinh dang
tiét dién ma Etabs cung cép sén (Add I/Wide Flage ...).

— SU dung chiic nang Add SD Section (Section Designer) dé tu vé ra tiét dién ma ta
mong mudn (xem thém chuong 4 phu luc phan Section Designer).



Ung dung ETABS trong tinh toan céng trinh 31

2.2. Thanh c6 tiét dién thay déi (Non-Prismatic Sections)

Ciing nhu Sap, Etabs cho phép ta dinh nghia thanh c6 tiét dién thay d6i. Chiic ning nay
dugdc cung cap trong menu Assign = Frame Section = Add Nonprimastic. Dé khai bao
thanh c6 tiét dién thay ddi, dau tién ban phai c6 it nhat hai loai tiét dién da khai bao. Tiét
dién thay d6i co thé bién ddi déu hoic giat bac

Cac lua chon cho do cling chéng uén El cla thanh:

— Linear: gia tri El thay d6i tuyén tinh theo chiéu dai clia doan.

—  Parabolic: gia tri 3/EI thay d8i tuyén tinh theo chiéu dai cda doan.
— Cubic: gia tri /EL thay ddi tuyén tinh theo chiéu dai cGia doan.
Cac lua chon clia Length Type:

— Variable: tinh theo chiéu dai tuong d6i. Vi du danh vao 0,5 thi'la 0,5 chiéu dai cla
thanh.

— Absolute: tinh theo chiéu dai tuyét d6i. Vi-du danh vao 0,5 thi 1a 0,5m hoac 0,5mm,
phu thudc vao don vi hién hanh clia Etabs la dang 1a m hay mm.

Vi du:

Click. to:

— Chon don vila Ton-m. Import | wide Flange |

— Tao hé |udi bat ky.

M odify/Show Property.... |

— Vao menu Define > Frame Section > chon Add Rectangular
trong hdp thoai Define Frame Properties nhu hinh bén dé dinh
nghia tiét dién hinh chir nhat.

Delete Property |

— Chung ta dinh nghia hai tiét dién hinh chit nhat c6 tén la Fsec2 va Fsec3 nhu hinh
dudi.

Rectangular, Section Rectangular, Section
Section Name Section Name
Properties ~Property Modifiers b aterial Properties Property Modifiers b aterial
Section Properties... J | L Set Modifiers... | COMC s Section Properties... ‘ Set Modifiers... | COMC s
Dimenzsions S 7 Dimenzsions
Depth [t3] ] | 3 | Depth [t3] n.s 4
L. 4 * CIE | e
Width (12) 05 Width (12) 05
3 - 3
[ = #* * [T s &
Concrete | | | Concrete |
Reinf k.. Reinf k..
m Display Calar ’7 i e, Display Calar .
Cacal Cacal
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— Sau d6 chung ta kich vao Add Nonprimastic trong hop thoai i
Define Frame Properties nhu hinh bén dé dinh nghia tiét digén = [impotisvidefionge <
thay déi.

Modify/Shaw Property... |

— Dién vao hop thoai Nonprimastic Section Definition nhu sau:

Delete Property |

Nonprismatic Section Definition

Monprismatic Section Mame |‘MFH
Start Section End Section Lenath Length Type  EI33 Wariation EI22 % ariation
FSECZ v ||FsEC3 [0z Variable v | |Paraboic  w | |Parsbolic |
FSEC2 FSEC2 03 " ariable Parabolic Parabolic
FSEC2 FSEC2 04 ‘ariable Parabolic Parabolic
Add Inzert | Delete

oK | Cancel | |

— Kich OK dé thoat khoi tat ca cac hop thoai.

— Ban doc vao clia s& Etabs, v& mot cai cot vai tiét dién la
VAR1. Ta cé két qua nhuhinh bén.
2.3. Tiét dién khéng cé hinh dang xac dinh (General)

Khi ching ta gap mot tiét dién phic tap, khéng thé vé bang Section Builder hodc Section
Designer. Ban c6 thé khai bao né 13 tiét dién General. Tiét dién General la tiét dién khong
cd hinh dang xac dinh, ban sé& phai khai cac dac trung hinh hoc nhu mé men quan tinh,
mo men xoan... cho ching.

Tiét dién General thudng diing trong bai tap co hoc két cdu hoic két cAu ma tiét dién la to
hop cla nhiéu ti€t dién ca ban.

Phuong phap khai bao tiét dién General nhu sau:
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Property Data

Section Name [FSEC
Properties
Crozz-zection [axial] area 1. Section modulus about 3 axiz 1.
Torgional constant 1. Section modulus about 2 axis 1

Morment of Inertia about 3 asis 11- Plaztic modulus about 3 axis 1.
Moment of Inertia abaut 2 axis |1- Plastic modulus about 2 axis 1.
Shear area in 2 direction 1. R adiuz of Gyration about 3 axis 1.
Shear area in 3 direction 1. Fadiuz of Gyration about 2 axis 1.

Cancel |

Hinh 2. 5 H®p thoai dinh nghia tiét dién General.

Vao Menu Define = Frame Section chon Add General. HOp thoai hién Ién nhu hinh 2.4.
Cac théng s6 nhu sau:

Corss Section (Axial) Area: dién tich tiét dién-cat ngang clia frame (A).
Tosional Constant: md men quan tinh chéng xoan (J).
Momen of Inertial About: mé men quan tinh quay quanh (3 =truc3) (133, 122).

Shear Area: dién tich chiu cat (As). Do su-phén bé khéng déu cla tng suét tiép nén
As khac vai A.

Section Modulus About 3(2) Axis: mé-men chéng udn (W=Il/ymax; Chir nhat W=bh2/6).
Plastic Modulus About 3(2) Axis: mé men déo (Wp=W/1.3).
Radius of Gyration About 3(2): ban kinh quan tinh (r2=I/A).

(Xem thém phan Sap2000)

2.4. Thay déi théng s6 tiét dién

2.4.1. Thdng sé hinh hoc va co hoc cua tiét dién

Cac thong s vé co hoc cua tiét dién phu thudc vao khai bao vat liéu nhu ching ta da néi
trong phan trudce:

Modulus of elasticity, e1, module dan hoi, dung cho dd cing doc truc va déc cing
chéng uén.

Shear modulus, g12, module chéng cat, dung cho dd cimg chdng xodn va dé ciing
chéng cét ngang. g12 dudc tinh tir hé s6 Poisson u12 va e1.
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Mass density: khéi luong riéng (khéi lugng trén moét don vi thé tich), m, dung dé tinh
khéi lugng clia phan tr (element mass).

Weight density: trong luong riéng (trong luong trén mét don vi thé tich), w, ding dén
tinh tai trong ban than (Self — Weight Load).

Design—type indicator, ides, (chi s& kiéu thiét k&), dung dé quy dinh kiéu phan tir sé&
dugc thiét ké la thép (steel), bé tong (concrete), nhdm (aluminum), cold—formed steel,
hoac khong thiét k& (no design).

Khi khai bao tiét dién, cac thong s6 vé co hoc sé& phu thudc vao hinh dang tiét dién (néu
st dung loai tiét dién c6 san) hodc phu thudc vao céc théng s6 khai bao néu st dung tiét
dién dang general. V& ca ban ching ta c6 6 thanh phan ca hoc sau:

Cross-sectional area, a, dién tich mat cat ngang. Khi d6 do cling doc truc cla tiét dién
c6 dang (a.e1).

Moment of inertia, i33, mé men quan tinh truc 3 dung xac dinh kha nang chéng uén
cla thanh trong mat phéng 1-2. Moment of inertia, i22, m6 men quan tinh truc 2 dung
xac dinh kha nZng chéng udn ciia thanh trong mat phéng 1-3. Tuong (ng véi né ta co
do cling chéng udn dugc xac dinh theo ¢cong thic (i33.e1) va (i22.e1).

Torsional constant, j, md men quan tinh chéng xoan. B cling chdng xoan dudc Xac
dinh theo cong thic (j.g12). Chu y rdng mé men quan tinh chéng xoan chi gibng md
men quan tinh cuc (polar moment of inertia) trong trudng hop tiét dién tron, tat ca cac
loai tiét dién khac hai théng s6 nay la khac nhau.

Shear areas, as2 va as3, dién tich chéng cat, dung dé xac dinh do cling chéng cat
ngang trong mat phéng 1-2 va 1-3. Tuong (ing Vvéi n6 ta c6 dd ciing chéng cat ngang
(as2.g12) va (as3.g12). Vi iing suat cat ngang cla tiét dién cé dang parabole va dat
max tai dudng trung hoa clia tiét dién, do vay khi tinh toan bién dang cat ngang chung
ta phai nhan v6i mét hé s6 diéu chinh 1 (theo slc bén vat liéu). Trong Sap va Etabs
ngudi ta tich hgp 1 vao trong dién tich chéng cat ngang. Do vay as2 va as3 khac a. Va
as2, as3 dudc xac dinh nhu sau (trich theo tai liéu clia sap):



Ung dung ETABS trong tinh toan céng trinh

35

Section Description S%Z%?Hgo
J' Rectangular Section 5,
_.____I Shear Forces parlleltothebord ¢ bd
_l directions
(PPN
o 4,
7 . .
I Wide Flange Section 5, 1 by
_{11 ShearForces pardliel toflange
ool T
a4
Wide Flange Section tod
—» ShearForcespardlieltoweb w
1W
; Thin'Walled
— /:_* Circular Tube Section mrt
. shear Forcesfiormany direction
? Solid CrreularSection "
— o« Shear Forees from anydirection 0 mr
== ThinWdlled
_— Rectangular Tube Saction 9td
¥ shaar Forces parallel to
4 d-direction
H Genera Section ,
p Shear Forces paralel fo ';-.
Y-cirection
i | = moment of inerfiaof
section about XX 'FHE??M
" | &)
[ v/ oW
QY)= [ nb[njdn
V.

2.4.2. Thay ddi cac théng sé hinh hoc va co hoc

Property Modifiers, cac théng s& co hoc c6 thé dudc nhan véi mot ti 1& diéu chinh
(scalefactors to modify). N6 dugc st dung réat hiiu hiéu trong nhiéu trudng hop. Vi du ta ¢
thanh thép tiét dién t& hop bdi 2 thanh thép hinh chii | d&t song song theo truc 2, nhu vay
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ta khai bao tiét dién chii |, sau d6 diéu chinh mé men quan tinh theo truc X I&n 2 1an, dién
tich cat ngang tang 2 1an... Sap va Etabs cho phép ta hiéu chinh cac théng sé nhu sau:

— Axial stiffness (a.e1): d6 cing doc truc.

— Shear stiffnesses (as2.912) and (as3.g12): @ ciing chéng cat ngang.

— Torsional stiffness (j.g12): d6 ciing chéng xoan.

— Bending stiffnesses (i33.e1) and (i22.e1): dd ciing chéng uén.

— Section mass a.m + mpl.

— Section weight a.w + wpl.

Trong d6 wpl va mpl l1a phan khéi lugng hoadc trong lugng sé cong thém vao, don vi la
trong lugng, khai lugng trén mot don vi dd dai, st dung déi vGi dang thanh cé tiét dién thay
déi. Mac dinh, cac gia tri nay bang khéng déi véi moi tiét dién.

Ta c6 2 cach dé gan ti s6 nay:

— Gan cho tat ca cac thanh c6 clng tiét dién.

— Gan cho mot so tiét dién nao do.

3. LIEN KET GIUA HAI PHAN TU a o
3.1. Diém cheén (Insertion point) Cardinal i

|10 (Centroid) |
3_1_1_ Khéi niém [~ Miror about Local 2
Méc dinh, truc 1 cGia phan tir chay doc theo truc trung hoa Freme Joit Qifsetsfiom Cardinal Foit
cla tiét dién (hay trong tdm cla tiét dién doi vaéi tiét dién Loord System |Local |
déi xiing). Do vay, tai giao diém clia dadm mai va cot, dam End End
mai sé& bi nho 1én trén. Etabs cho phép ta chinh lai giao 12 :E :E
diém nay bang chiic ning Intersection Point. Chlic nang i 0
nay sé gilp ngudi dung thiét 1ap mé hinh mét cach chinh
xac. et o cemueag
Cardinal Point dugdc dinh nghia la mét trong mudi moét [t |
diém dugc md ta trong hinh 2. 5. o] Cancel_|

Hinh 2. 6 HOp thoai Frame
insertion Point
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4 2 axis

Bottom left
Bottom center
Bottom nght
Middle left
Middle center
Middle right
Taop left

Top center

. Tap right

10. Centroid

11. Shear center

1 Jaxis

1

D0 o L by

1 E 3
Hinh 2.8 Vi tri cac diém cheén.

3.1.2. Phuong phap khai bao
Phuong phap khai bao nhu sau:

— Chon Frame can thay d6i Intersection Point.

— Chon Assign menu - Frame/Line - Insertion Point,
hép thoai Frame Insertion Point hién 1é€n (hinh 2.6).

] Final Pastion of Beam

Hinh 2.7 Sudich chuyén

cua dam.

— Khi ban chi dinh diém chén, Etabs sé& tinh toan lai hé toa d6 dia phuong cla phan t.
M6t cach tuong tu, tai trong gan vao phan tir cling sé dua trén chiéu dai sau khi da tinh
lai hé toa dd dia phuong. Hinh v& 2.8 thé hién su tinh toan lai hé toa do dia phuong

cling nhu chiéu dai thuc clia céu kién.
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1 || Cardinal
n 1" Puoint C1
1] //
B R [ -
/ “ |II “,-"' BE
n \
Cardinal :: |
Point B1 n <~
1]
" |
] \
z B4 n '
1] \
]| h. Cardinal
X i n B Poaint B2
Elevation
C1

Plan

Hinh 2.9 Mo ta cach chinh Cardinal Point cia dam
va cot dé sao cho tam ctia dam va cdt khdng tring khép véi nhau.

Né&u ban khéng tich vao nat “Do not transform frame stiffness for offsets from centriod” thi
su dich chuyén sé khéng anh hudng gi d&n két qua ndi luc. Néu tich vao thi:

— D6 cling cla thanh sé thay déi.

— Téng tai trong tac dong vudng géc véi thanh thay d8i (do chiéu dai cGa thanh thay
doi).
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Chi ti€t xem thém trong phan bai tap 4, bai tdp mé hinh nha céng nghiép.
3.2. Diém giao (End offsets)

3.2.1. Khai niém
Phan t thanh trong két cdu dugc mé ta bdi dudng truc ndi hai nut clia thanh. Mot diéu dat
ra |a tai diém giao gilta cac phan t& Frame (vi du nhu dam va cdt), phan tiét dién cla hai
Frame tai diém giao (cross-sections) sé bi chéng 1én nhau (overlap). Etabs cung cap chic
nang End Offsets cho phép ta dinh nghia lai doan ti€t dién bi chong nén nhau nay.
Mac dinh chiéu dai cta thanh tinh ca phan thanh bi giao vé6i cot (hinh vé 2.9). Viéc trir
phan giao nhau clia giam véi cot co kich thudc I6n sé lam gidm chiéu dai tinh toan cla
thanh ddm mét cach dang ké. Do vay Etabs cho phép ta ké dén chiéu dai viing cling cla
dam giao véi cot thong qua 2 tham s6 (End-l) va (End-J). Khi d6 chiéu dai tinh toan cla
dam sé dudc tinh theo cong thic sau.

Lc =L —Rigid * (Endl + EndJ)
Trong do6:
— Lc la chiéu dai tinh toan ctia thanh

— L la chiéu dai thuc cla thanh

— Rigid 1a hé s6 do cling (14y gia tri tr 0+-1). H& s6 nay dung dé thay ddi kich thuéc loff,
Joff (céng thiurc tinh: Joff=EndI*Rigid. Joff=EndJ*Rigid).

Total Length L
Clear Length L

! Mamber — .
loff | ———End Offsets —— joff! &
— ™
Support Face

— -

¥
| €

Hinh 2. 10 End offsets giira dam va cét.

3.2.2. Phuong phap khai bao
Vao menu Assign 2 Frame/Line - End (Length) Offsets.
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Frame End Length Offsets

— Automatic from Connectivity: Etabs sé tu déng tinh lai
chiéu dai tinh toan clia Frame.

+ Dai véi cot (Columns), End offset sé tinh dua trén En:D:STtngFLe"g;h ,
, N , A " L. R Ltomalic fom Lonnectivity
kich thugc 16n nhat cia cac dam ndi véi cot. :
+ Dai véi dam (Beams), End offset sé tinh dua trén :
kich thuGc 16n nhat clia cac cot néi véi dam. :
, i Rigid-zone factar Igi
— Define Lengths: Ban c6 thé nhap truc tiép End-l va
End-J théng qua lua chon nay. o] Cancel | I
—  Rigid-zone factor: La hé s6 do ciing, hé sé nay cho
Hinh 2. 11 Hop thoai

phép ngudi dung c6 thé diéu chinh lai End-I va End—J

(xem cong thic tinh trong muc trén). Frame End Leligth Pffsets.

3.3. Lién két Release (Frame Releases and Partial Fixity)

3.3.1. Khai niém

Nhu ta da biét, mdi dau clia Frame déu c6-sau bac tu do. Tai nhiing vi tri nay, Etabs cho
phép ta giai phong bét bac tu dé bién né thanh cac loai lién két khac (khdp, ngam xoay...)
nhu hinh vé dudi day.

Continous _____
Joint T Axis 1
r Pin Joint —L\
Axis 2 ; /
Continous ;
/~ Joint /

N

\ |
84
Axis 3 Global X
ST IS
For diagonal element: R3 is released atend J
Hinh 2.12 Frame Element End Releases.

Nhin trén hinh vé 2.11, thanh xién (diagonal element) lién cling tai diém | va lién két khép
tai diém J. Hay n6i cach khac ta gidi phéng lién két xoay (R2, R3) tai diém J. Khi d6 mé
men tai diém J s& bang khéng.

Etabs chia viéc giai phong lién két lam 2 loai:
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— Unstable End Releases: Giai phéng lién két khéng 6n dinh gay ra hé bién hinh (thanh
duoc tach ra khdi hé & hodc moét s6 chuyén vi nao do).

— Stable End Releases: Giai phong

lien két Vén dém béO he bét bién
: ssign Frame Releases
hinh.

Frame Releases
Release Frame Partial Fizity Springs

3.3.2. Phudng phap khai bao i Stat End - st End
Chon phan t& > Assign menu - Shear Force 2 Major
Frame/Line - Frame Releases/Partial Shear Force 3 (Miner
Fixity. HO6p thoai Assign Frame ot 22 o

Release hién 1én nhu hinh 2.12: Moment 33 (Maior

Tarsion

2 i
< 71 717

1]
1]

0 1

0

<]
<

— Start, end: lién két tai diém dau (1), I TR N |
cudi (J) cda thanh. & |\

— V6i chlic nang Frame Partial Fixity ~ Hinh 2.13 Hop thoai Assign Frame Releases
Springs, ban c6 thé thay lién két
cling bang lién két dan héi tai dau | vaJ cla thanh. Bon vi dién vao la force/length
hodc moment/radian. Muén gan lién két-dan hoi vao dau thanh, truéc tién phai giai
phong lién két tai dau thanh dé.

4. TU DPONG CHIA NHO PHAN TU (AUTOMATIC FRAME SUBDIVIDE)

4.1. Khai niém

Trong qua trinh phan tich, Etabs tu dong chia nhd phan t Frame néu can thiét. Trong mot
s6 trudng hop, ban cé thé khéng muén tu dé Etabs tu ddng chia nhd phan t. Chiic nang

Line Object Auto Mesh Options cho phép ban kiém soat ché d6 tu dong chia nhd nay.
Luu y réng, chlic nang nay hoan toan khac véi chiic nang Edit menu - Divide Line.

4.2. Phuong phap khai bao

Chon phan tl Line can kiém soat > chon Assign menu > Frame/Line - Automatic

Frame Subduide, hop thosi Line Object

Auto Mesh Options hién lén. e el Qs

&+ Auto Mesh at Intermediate Points

Thong SO Chl tlet trong hop thoa’] Llne " Auto Mesh at Intermediate Points and Intersecting Lines/Edges
Object Auto Mesh Options dugc dién giai £ No Auto Meshing
nhu sau:

Cancel

— Auto Mesh at Intermediate Points:
chia nhé phan t&r dudc chon tai nhimng Hinh 2. 14 Hop thoai Line Object Auto
Mesh Option.
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diém nam doc trén phan t, cac diém nay 1a cac diém cla cac phan ti khac hoic Ia
cac diém mesh clia phan tr Area (xem thém Area Mess Options trong chuong 3).

— Auto Mesh at Intermediate Points and Intersecting Lines/Edges: chia nho phan ti
dugc chon tai nhitng diém nam trén phan ti va tai giao diém clia cac phan ti. Mac
dinh, Etabs ap dung ché do chia nhé nay trong qua trinh phan tich tinh toan néi luc.

—  No Auto Meshing: Etabs khéng chia nhd phan t da dudc chon trong qua trinh thuc
hién bai toan phan tich.
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Chuong 3: Két cau tam vo

1. PHAN TU TAM BAN

1.1. Phan ti Area (Area Element)

1.1.1. Khai niém chung

Phan loai két cau tam vo trong Etabs:

— Slab: két cau ban san.

—  Wall: két cau tudng bé téng, vach.

Phan loai theo tinh chat chiu luc:

—  Membrane — phan t&r mang, chi chiu kéo_hodc nén trong mat phéng, mé men theo
phuong phap tuyén c6 thé dugc bb qua.

—  Plate — phan t& tdm, chi chiu uén va chiu cat.

—  Shell - phan t(f tdm vd, chiu udh ngoai mat phéng, kéo hodc nén trong mat phéng. La
téng hop cla hai phan tirMembrane va Plate.

1.1.2. Thickness Formulation (Thick — Thin)

Sap2000 va Etabs cung cap hai dang Thickness Formulations cho phép ta ké dén hoac
khong ké dén hiéu (ing bién dang cét trong phan ti Plate hoac Shell element:

— Dang Thick-plate (Mindlin/Reissner), bao gébm hiéu (g bién dang cat ngang.
— Dang Thin-plate (Kirch hoff), bé qua hiéu (ing bién dang cat ngang.

Bi€n dang cat sé& trd Ién quan trong khi bé day cla shell 16n hon 1/10 — 1/5 nhip. Chung
con c6 thé dudc ké dén tai nhiing vi tri c6 md men uén tap trung nhu gan nhiing vi tri c6
su thay déi dot ngot vé bé day, hoac tai vi tri gan g6i d8, hodc nhiing vi tri gan 16 thiing...

Viéc phan biét rd rang hai trudng hop tdm day va mong rat nhay cdm. vi né con phu thudc
vao hinh dang tam, ti s6 bé day trén chiéu dai canh va phu thudc vao viéc chia luGi (mesh
shell). Do vay, ngudi ta khuyén céo rang ban nén sl dung Thick—plate Formulation trir phi
ban khang dinh rang bién dang cét Ia nhd (shearing de formations will be small), hoc ban
mudn thr nghiém ly thuyét tinh toan t&m mdng, ho&c ban dang st dung Iugi chia méo mé
(vi su chinh xac cla ly thuyét tinh toan Thick—Plate bi &nh hudng bdi su chia luGi méo mé
(mesh distortion) hon la Thin—Plate).
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A Chu y: Thickness formulation khéng c6 tac dung ddi véi phan t& mang (membrane),
chi xay ra d6i véi tdm chiu uén (plate or shell).
l |

E il

1

Hinh 3.1 Mait cit ngang cta tim c6 luc cit I6n tai noi thay ddi do cimg tiét dién.

Hinh vé 3.1 thé hién noi c6 tiét dién thay ddi, tai noi co tiét dién thay déi sé sinh ra luc cét

va (ing suat c4t. T d6 sé sinh ra bién dang cat. Vay trong trudng hop nay, viéc khai bao

hiéu (ng bién dang cat 1a can thiét, tic 1a mé hinh Thick—plate (Mindlin/Reissner) 1a hop
ly.

1.1.3. Thickness

Mbi mat cat shell déu c6 hang sé bé day mang (constant membrane.thickness) va hang

s6 bé day udn (constant bending thickness).

Hang s6 bé day mang th dudc s dung dé tinh toan:

— D06 cing mang (kéo nén trong mat phéng va xodn ngoai mat phéng) cho phan t shell
(full-shell) va phan t& mang thuan tay (pure membrane).

— Thé tich phan t{. Viéc tinh toan thé tich phan t& sé& lién quan dén trong ludng ban than
cla phan t& va khéi lugng ban than cha phan t&. Tdc 1a lién quan dén bai toan tinh
toan dao dong (Dynamic analyse) va tai trong ban than cta cong trinh.

Hang s6 bé day uén thb ding dé tinh toan:

— D6 cling chéng uén clia tdm chiu udn (plate-bending stiffness) cho phan t& shell (full-
shell) va phan ti tdm (pure plate).

Thong thudng thi hai bé day trén la bang nhau. Tuy nhién, hai bé day nay sé khac nhau

d6i véi mot s6 ing dung nhu mé hinh héa bé mat nhan, hodc don ¢ nhu viéc thién vé an

toan, ta 18y thb = hy = h — a (h la bé day san, a la 16p bao vé) trong bai toan tinh toan bé
tong cot thép.

Cha y: chiéu day Membrane (mang) va Bending (uén) néi chung la giéng nhau. Tuy
nhién trong mét s6 trudng hgp, hai thdng s6 nay lai khac nhau.

1.1.4. Material Angle

Hé toa do vat liéu va hé toa d6 phan ti shell c6 thé khac nhau. Truc 3 cla hai hé toa d6
nay ludn luén tring nhau tuy nhién truc 1 va truc 2 cé thé khac. Ty theo yéu cau cua bai
toan ma ta c6 géc a nhu hinh vé:
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2 (Element)

A

2 (Material)

1 (Material)

[ ]
3 (Element, Material)

» 1 (Element)

Hinh 3.2 Géc vat liéu cia phan tir tdm vo.
AChﬁ y: Goc vat liéu khdng cb y nghia trong bai toan vat liéu d&ng huéng (isotropic

material properties).

1.2. Hé truc toa do dia phuong (Local Coordinate System)

1.2.1. Trang thai mac dinh

Mbi mét phan ti shell déu ¢6 mét hé truc toa do dia phuong (element local coordinate

system), dudc dung dé dinh nghia vat liéu, tai trong va xuat két qua.

Phuang phap xac dinh hé truc toa do dia phuong cho phan ti tdm vo phéng (phuong phap

xac dinh hé truc toa do dia phuong cho tdm vo cong xin doc trong sach Sap Reference

trang 137 muc Advanced Local Coordinate System).

— Truc 3 ludn vudng gbc vsi mat phang clia phan ti. Chiéu duong clia truc 3 hudéng theo
quy t&c van dinh vit, chiéu van dinh 1a chiéu vé phan t&. Vi du vé theo J1>J2->J3 thi
chiéu duadng truc 3 nhu trén hinh vé 3.3.

— Truc toa d 1, 2 ludn ndm trong mat phang cla phan t& va dudc xac dinh dua trén su
tuong quan cda truc 3 so vdi truc Z.

+ Mat phing 3-2 ludn ludn thing ding, cd nghia 1a song song véi truc Z.
+ Truc 2 theo chiéu duong clia truc Z trir trudng hgp phan t& ndm ngang, trong
trudng hap nay truc 2 huéng theo chiéu duong cla truc Y.

+ Truc 1 hgp véi truc 2, 3 theo quy tic ban tay phai.
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AXis 3 A

Face 6: Top (+3 face)

Face 5: Bottom (-3 face)

Three-node Triangular Shell Element

Hinh 3.3 Dinh nghia cac mit cta phan tr tam vo.

Assign Local Axis

Angle from Default Direction

1.2.2. Bién déi

Ta c6 thé xoay hé truc toa dd dia phuong cla phan ti
Area. Phuong phap xoay nhu sau:

© o
— Chon d6i tugng Area can thay d6i hé toa do dia © Rotate by Angle
phuong. 2

" Rewverse Mormal of Yertical Areas

— Chon Assign menu - Area > Local Axes dé bat hop
thoai Area Local Axis (hinh 3.4). k] Cancel |

+ Angle in Degrees:. Géc quay cla truc toa do thx 2

) 2 J L. Hinh 3.4 Hop thoai Assign
quanh truc 3 cua phan tu. Géc duong cb nghia la

. . T Local Axise.
truc 2 quay.theo chiéu kim dong hé néu nhu truc
3 hudng vé phia ngudi dung. Géc xoay la goc hgp Positive, El
bdi truc 2 mac dinh (default) vGi truc 2 mai. angle Ag =
BT, K
+ Rotate by Angle: Géc quay cla truc toa do thr 2 2 ~
quanh truc 3 cla phan t. Goc duong cé nghia la :
truc 2 quay theo chiéu kim déng ho néu nhu truc 3 1(Ongm’a]}
huéng vé phia ngudi dung. Géc xoay la goc hgp bai
truc 2 hién tai (current) véi truc 2 mai. Hinh 3.5 Binh nghia dau

+ Normal to Selected Beam: D& vao hop thoai nay, cua goc quay.

ban phai chon mét dam va mét Area truéc khi quay hé toa do dia phuong. Khi chiic
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nang nay dudc chon, Etabs sé quay truc 2 cla phan ti Area vudéng gbc vGi phan t
dam da dugc chon.

+ Reverse Normal of Vertical Areas: lat nguoc hé truc toa do 3.

AChlfl y: Hé truc toa do dia phuong clia Pier va Spandrel khong trung véi hé truc toa do
dia phudng clia Area va Frame tao Ién ching. Do vay ta khéng thé s dung phuong phap
nay dé xoay hé truc toa dd dia phuong cla Pier va Spandrel.

1.3. Tiét dién

Dé khai bao tiét dién, ta vao menu Define >

Wall/Slab/Deck Sections. Nhan chon Combo box Add

New @& dinh nghia mdi tiét dién. Cac théng s6 dugc dé A 7
Section Hame !5ANF'H

cap dén trong muc 1.1.

Analysis Stiffness Modification Factors M aterial COMC -

Stiffress Modifiers | Thickness— —
Mermbrane 11 Modifier i Membrane 012
Membrane (22 Madifier 1 | ", Bending 012
Membrane 12 Madifier 1 ) | N
Bending m11 Modifier 1 " Membrane " Plate
Bending m22 Modiier o HThick Plafd
Eending m12 Madifier i P Load Distribution
Shear w13 Modifier r— | [~ Use Special One-way Load Distribution
Shear w23 Modifier ’— ! ”
Mass Modifier Displap Color [0
Wwieight Madifier ﬁ-— lTl Cancel |
’Tl Cancel |
p—— Hinh 3.6 Hop thoai

Hinh 3.7 Analysis Stiffness Modification Factors. Wall/Slab Section.
Khi da khai b4o xong tiét dién, ta c6 thé chon chiic ndng Modify/Show Section dé chinh
slia cac théng sé tiét dién. Dac biét ban doc c6 thé st dung chiic nidng Set Modifiers trong
hép thoai Wall/Slab Section (hinh 3.6) dé thay d6i d&c trung tiét dién. DAc trung tiét dién
méi sé bang céc thdng sé trong hdp thoai Analysis Stiffness Modification Factors (hinh
3.7) sé dudc nhan vGi dac trung tiét dién ci.

1.4. Bac tu do (Degree of Freedom)

M6t phan t& Area luén ludn c6 sau bac tu do tai cac nat clia nd. Bac tu do clia phan tir
Plate, Membrane, Shell dugc mé ta nhu hinh vé 3.8.
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My Uy
Mx Ux
Uz Mz
PLATE BENDING ELEMENT MEMBRANE ELEMENT SHELL ELEMENT

Hinh 3.8 Bac tu do clia cac loai tam.

1.5. Mass

Trong tinh toan bai toan déng, khéi luong cla két cau dudc si dung dé tinh toan luc quan
tinh. Khéi lugng phan bd cla phan t&r Area dugc quy cac nut cla nd. Khéi lugng clia phan
t&r Area dudc tinh dua trén dién tich bé mat, bé day th va khdi lugng riéng m cla vat liéu.

Etabs chi quy d6i khéi lugng cho-ba bac tu do UX, UY.va UZ. Khéng tinh toan khéi luong
mo& men quan tinh cho ba bac tu do xoay.

1.6. N@i luc va (g suat

1.6.1. N&i luc
Noi luc dugc tinh bang cach tich phan (mg suat theo chiéu day cla phan t&. Phan ti Shell
c6 nhiing thanh phan noi luc nhu sau:

— Luc kéo nén theo phuong 1 va 2 (Membrane direct forces):

+th/2

+ F, = J.O'“dx3
~th/2
+th/2

+ F,= jazzdx3
—th/2

— Luc c&t (Membrane shear force):

+th/2
+ R = J-O_lzd3
—th/2
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— M& men uén (Plate bending moments):

+thb/2

+ M, =- It011dx3
—thb/2
+thb/2

+ M, =- .|.t0'22dX3
—thb/2

+thb/2
+ M,=- Italzdx3

—thb/2
- MO men:

+ Membrane direct forces
+th/2
F, = I(T”dX3
—th/2
+th/2
Fy = J-O_zzdx3
—th/2
+ Membrane shear force
+th/2
F, = J-O-IZdX3
—th/2
+ Plate bending moments
+thb /2
M, =- J.talldx3
—thb/2
+thb /2
M,,=- J-tO'ZZdX3
—thb/2
+ Plate twisting moment
+thb /2
M,=- _[talzdx3
—thb/2
+ Plate transverse shear forces

+thb/2
Vi; = '[0_13dx3

—thb/2
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+thb/2
Vy = Io_zsdx3
—thb/2
dM,, dMm,,
. dx,  dx,
y __dM,, d™m,,
2 dx,  dx,

1.6.2. Ung suat

F-MiIM
Axis 2

Forces are per unit T
of in-plane length — Axis 1

Posilive fransvarse shear forces and
stresses acting on positive faces
paint toward the viewer

)
i i2
STRESSES AND MEMBRAME FORCES

Stress 5ij Has Same Definition as Force Fij

Hinh 3.9 Ung suat va ndi luc cta phan tir tam vo.
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Moments are par unit
of in-plana length

i -

PLATE BEMNDIMG AND TWISTING MOMENT 5

Hinh 3.10  Ung suat va ndi luc cia phan tir tam vo.

2. VACH CUNG

2.1. Téng quan vé Pier va Spendrel

2.1.1. Khai niém
Hinh vé dudi day |a mat cit qua cau thang
may, vach c6 16 cla.

+ Pier la vach chiu luc chinh.
+ Spandrel la vach giang ngang:

M6t phan ti Pier hodc Spandrel ¢6 thé bao

Spandrel

Pier

gdém nhiéu phan tr Wall va nhiéu phan t¢  Hinh 3.11  Binh nghia Spandrel va Pier.

Frame.

. R o B ‘W all Piers
2.1.2. bat tén phan tu T —

Viéc dat tén phan t& vach sé gidp ta dinh nghia tiét b

dién vach trong bai toan thiét k&€ moét cach nhanh
chéng han va xem két qua ndi luc clia vach mot
cach dé dang.

Cac dat tén vach nhu sau:

Click to:

Add Mew Mame

Cancel

— Dai véi Pier,

Hinh 3. 12 Hop thoai Pier Names.
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+ Chon Area va Frame can gan tén.

+ DE& gan tén Pier cho phan tif Frame, chon Assign = Frame/Line = Pier Labels.

+ DE& gan tén Pier cho phan tr Area, chon Assign = Shell/Area - Pier Labels.

—  DaGi véi Spandrel,
+ Chon Area va Frame can gan tén.

+ DE& gan tén Spandrel cho phan t{ frame, chon
Assign 2 Frame/Line - Spandrel Labels.

+ DE& gan tén Spandrel cho phan ti area, chon
Assign = Shell/Area = Spandrel Labels.

— Dé& gan tén cho Spandrel va Pier c6 chita ca
Frame va Wall, ching ta nhat thiét phai gan hai
lan theo hai phuong phap trén. Tuy nhién, dé thay
déi hodc xba tén, chang ta khéng nhat thiét phai
lam cé hai dong tac trén.

2.2. Hé truc toa do dia phuong

2.2.1. Phan tr Pier

Spandrel Names

Wall Spandrels Click to:

NOME Add Mew Name
51
J&r ’

Cancel

[~ Multistory

Hinh 3. 13 = Hop thoai Spandrel
Names.

Trong khéng gian ba chiéu, hé toa do dia phuang clia phan t& Wall Pier dugc dinh nghia

nhu sau:

— Truc 1 kéo dai tir phia duGi 1én phia trén Pier. Chiéu ducong cua truc 1 cung chiéu voi

chiéu duong cla truc Z.

— Truc 2 song song v&i canh dai cla phan ti Pier. Hinh chiéu chiéu duong cla truc 1én
truc OX trling vGi chiéu dudng cla truc OX. Néu truc 2 song song Vi truc QY thi chiéu
duong cua truc 2 sé cung chiéu véi chiéu duong cla truc OY.

— Phuong va chiéu cta truc 3 dudc xac dinh theo quy téc ban tay phai.

2.2.2. Phan tir Spandrel

Quy tac xac dinh hé toa do dia phuong cla phan t& Spandrel nhu sau:

- Mat phéng 1-2 nam trén mat phéng clia Wall Spandrel. Truc 1 nam ngang va hinh
chiéu chiéu duong cla né lén truc OX tring véi chiéu ciia truc OX. Néu mit phing
Spandrel song song vGi mat phéng Y-Z, thi truc 1 sé& song song va cling chiéu vai truc

oY.

— Truc 2 sé hudng lén trén va cung chiéu véi truc OZ.
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— Truc 3 ludn ndm ngang va vudng goc véi mat phang spandrel. Chiéu duong cia truc 3
dugc xac dinh theo quy téc ban tay phai.

Trong trudng hop Wall Spandrel dudc tao tir nhiéu phan t& (ca Wall va Frame), khi d6 hé

truc toa doé dia phuong clia Spandrel van dudc xac dinh theo quy téc & trén. Va luu y rang,

hé truc toa dd dia phuong cta phan t& Spandrel luén luén doc lap véi hé toa do dia

phuong clia cac Wall va Frame tao nén né.

2.2.3. Hién thi hé toa do dia phuong

Vao menu View - Set Building View Options > Vao muc Pier and Spandrel va chon Pier
Axes va Spandrel Axes.

Set Building View Options

Wiew by Colors of: Object Prezent in Yiew Obiject Yiew Options Wisible in Yiew Special Frame [tems -
' 5 I¥ Floor [Amea) I Area Labels [W Stany Labels /T~ EndReleazes
" Sections v wiall (Area) [ Line Labelz | T Dimension Lines | I~ Partial Fisity
" Materials ¥ Ramp [frea) [ Paint Labels | |V Reference Lines | [~ Mom. Connections
" Groups  Select ¥ Dperings [4rea) [ Area Sections l | |v Feference Planes [ Property Modifiers
i~ Design Type v ANl Areas ¥ Line Sections | Grid Lines | [” Monlinzar Hinges
" Typical Members I Colurnn [Line) [ Link Sections v Secondan Grids | T PanelZones
B & W Prirter ¥ Beam [Ling) [ Arealocal Axes ¥ Global fxes | [~ End Offsets
" Color Pritter ¥ Brace (Ling) I Line Lacal Axes v Supparts [ Joirk Offzets
Special Effacts [ Links [Line) Eers ;nd Spandrel: ’ ¥ Springs [~ Output Stations
[ Dbject Shink g ﬁi:?g:!:l | I PlerLabels N Other Specialltems
[w Obiject Fil - | [~ Spandrel Labels [ Diaphragm Extent
[v Dbject Edge '7 In\-'|3|b.le I Iv Pier dxes {1 [ Auto Area Mesh
[w Extruzion I Linkeg"oRg [~ Spandrel Axes ’ [T Additional Maszes
[~ Apply to Al \Windows Defaults_] oK I Cancel |

Hinh 3. 14~ HOp thoai Set Building View Options.
2.3. Tiét dién
Cac budc gan tiét dién cho Pier va Spandrel:
— Dat tén phan t& Pier va Spandrel.
— Khai bao tiét dién cho phan t( Pier.
— Gan tiét dién cho phan t( Pier.

D6i v6i Spandrel, ching ta chi c6 mot bai toan thiét k€. Do vay ta chi can khai bao
Spandrel Name ma khong can khai béo tiét dién.
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2.3.1. B4t tén phan tir Pier va Spandrel

2.3.1.1. Pier Labeling

Ban doc c6 thé dat tén, xdéa tén, hoac thay ddi tén cla Pier théng qua hop thoai Pier

Names. Phuong phap nhuf sa: ertames
Pier Names

— Chon phén t&r can gan tén. Wwiall Pisrs Click to:
— Dé& gan phan t Line thanh phan t Pier, chon o __ AddNen Name |
menu Assign - Frame/Line - Pier Labels. __ ChangeName | | |
— Pé gan phan t Area thanh phan ti Pier, chon Mg
menu Assign > Shell/Area = Pier Labels.
— Trong hop Pier Name: Chon tén Pier can gan =)
cho phan t Line, Area. @ o~ N\
Chi tiét hop thoai: Hinh 3.15 Hop thoai Pier Names.
— Add New Name: thém mét tén phan ti Pier
mél ) | ;—W:all !’;andr_els g Click to:
—  Change Name: thay d8i t&n phan ti Pier. | | pone __bcliNewNane |
|
51
— Delete Name: x6a tén phan t Pier. '
__Dektetiane |
2.3.1.2. Spandrel Labeling
Ban c6 thé dat tén, x6a tén, hoac thay déi tén cla —
phan t& Spandrel théng qua hép thoai Spandrel ~ Mulistory

Names. Phuong phap nhu sau:
Hinh 3. 16 HOp thoai Spandrel
Names.

— Chon phan ti can gan tén.

— Dé& gan phan tr Line thanh phan t& Spandrel,

chon menu Assign > FramerLine >

Spandrel Labels.

Sections Click ta:

Add Pler Sechon... |

— DEé gan phan t& Area thanh phan t [
Spandrel, chon menu Assign >

Shell/Area = Spandrel Labels. |
|

Add Copy of Pier Section... |

— Trong hép Spandrel Name: chon tén
Spandrel can gan cho phan t& Line, oK Cancel
Area.

Chi tiét hop thoai: Hinh 3. 17 Hop thoai Pier Section.
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—  Add New Name: thém mot tén phan t& Spandrel méi.
— Change Name: thay d&i tén phan t& Spandrel.

— Delete Name: x6a tén phan t&r Spandrel.

2.3.2. Pinh nghia tiét dién Pier

Chon menu Design - Shear Wall Design = Define General Pier Sections For Cheking,
hop thoai Pier Sections hién 1&n. D& tao mdi mét tiét dién, nhan Add Pier Section.

Section Hame PSECT Section HName PSECT
Base Material BT300 hd B aze Material BT300 .
Add Pier Add Fier
" Add New Pier Section () Add Mew Pier Section
& Start from E sigting wall Fier (%) Skark fram Existing " all Pier

~| e ~ ms ~| cs v

o

tion | Drefine/Edit/Show Section =y

Esigner. .. | | Section Desig
W
|
o| Ok g

Hinh 3. 18 HOp thoai Pier Section Data.
— Section Name: tén clia tiét dién Pier.
— Base Material: vat liéu co s clia Pier (gidng nhu Base Material clia Frame Section).
— Add Pier. thém mét Pier méi (xem phan bai tap dé hiéu hon vé hai lua chon nay).
+ Add New Pier Section: tao m&i mét Pier.

+ Start from Existing Wall Pier. dinh nghia m&i mét Pier to mét hinh dang Pier c6
san.

+ Hop thoai Combo box thd xu6ng nhu hinh bén trai dé xac dinh tang chiia Pier
c6 san.

+ Hop thoai Combo box tha xuéng nhu hinh bén phai dé xac dinh tén Pier c6 sdn
(da khai bao G phan 2.3.1.1).

— Vao menu Define/Edit/Show Section - bam vao nat Section Designer dé bt dau
chinh slra, hodc dé dinh nghia méi tiét dién.

(Chi ti€t tham khao thém phan Section Designer trong chuong 4 Phu luc)
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AChlfl y: cling nhu cac bai toan thiét k& khac, ching ta c6 hai bai toan doi véi vach

+ Bai toan thiét k& thép cho vach (Reinforcement to be Designed).

+ Bai toan kiém tra thép cho vach (Reinforcement to be Checked).

2.3.3. Gan tiét dién Pier
Sau khi dinh nghia xong ti€t dién vach, ta gan tiét dién cho vach. Phuong phap thuc hién
nhu sau:

— Chon Pier can gan tiét dién.

— Chon Design menu - Shear Wall Design - Assign Sections for Checking = chon
ti€p cac chiic nang sau:

— General Reinforcing Pier Section. HOp thoai
Assign General Reinforcing Pier Section hién

[én.

+

Section at Top: tiét dién vach phia trén cla
mot tang.

Section at Bottom: tiét dién vach phia dudi
cla mét tang.

— Uniform Reinforcing Pier: Sections, hp thoai
Uniform Reinforcement Assignment to Pier hién

[én.

+

+

+

+

Pier Material: vat liéu lam |én tiét dién.

Distributed Bars: distributed bar size (cot
thép doc theo canh clia Pier), spacing and

Assign General Reinforcing Pier Sections

| Pier Sections a

Sechon at Bottom Section at Top

2m

Check/Deszign

+ Reinforcement to be Checked

" Reinforcement to be Designed

Hinh 3. 19 HOop thoai Assign
General Reinforcing Pier Sections

clear cover of the bar (khoang cach cét thép va I6p bao vé).

End/Corner Bar Size: thép gbc cla Pier.

Check/Design: chon hai dang bai toan thiét ké.

2.4. Noi luc phan ti Pier va Spandrel

NGi luc clia phan ti Wall pier va Wall spandrel tuong tu nhu ndi luc clia phan t&r Frame.
Chuing bao gom:

— P:lucdoc.

- V2

 luc cit trong mat phang 1-2.
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V3: Iuc cat trong mat phéng 1-3.

— T: luc xoan doc truc.

M2: moment xoan trong mat phdng 1-3 (quanh truc 2).

— M3: moment xoén trong mat phing 1-2 (quanh truc 3).

2.5. K&t qua thiét k& vach

2.5.1. Pier result Design

Chi tiét xem phan bai tap vach.

2.5.2. Spandrel Result Design

— Flexural Design.

— Shear Design.

Chi tiét xem phan bai tap vach.

Ban c6 thé OverWrites, tai hop thoai nay, ta ¢6 thé khai bao lai t&t ca cac théng sé tinh

toan (chiéu day, chiéu sau, tiéu chuén, 16p bao vé...)

3. CHIA NHO PHAN TU (AREA MESH OPTIONS)
3.1. Khai niém
Trong qua trinh phan tich, Etabs tu déng chia nhd déi tuong Area (Deck va Slab). Viéc

chia nhé phan ti Area gilip phan b6 tai trong 1én cac két cdu dé moét cach chinh xac hon.
Vidu:

Hinh vé 3.20.4a, Hinh vé 3.20.c,
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Hinh vé 3.20.b, Hinh vé& 3.20.d,

Hinh 3.20 Churc nang Area Object Auto Mesh Options.

Giéng nhu Subdivide Frame. Area Subdivide cho phép chia nhd san moét cach tu déng
trong qua trinh tinh toan. Tai méi diém chia nhd, san va dam sé c6 chuyén vi cling nhau.
Viéc chia nhd san sé lam cho két qua tinh toan noi luc d@m ma san truyén tai lén mot
cach chinh xac hon.

Hinh 3.21 Su truyén tai trong tir san vao dam bién.

Hinh vé 3.20.b: Chon shell = Assign = Area - Automatic Area Mesh.
Hinh vé 3.20.a: S dung No Auto meshing (mac dinh khi vé area).
Hinh vé 3.20.c: La két qua khi st dung hinh 3.20.a.

Hinh vé& 3.20.d: La két qua khi st dung hinh 3.20.b.

3.2. Phuong phap chia nho

Chon d6i tugng Area can tac dong, chon Assign menu = Shell/Area - Area Object Mesh
Options, hép thoai Area Object Auto Mesh Options hién I1én nhu sau:
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Area Dbject Auto Mesh Options

Flaar Meshing Optiohz
" Default [Auto Mesh at Beams and Wallz if b embrane - Mo Auto Mesh if Shell or Plate)

" For Defining Rigid Diaphragm and Mass Only [Mo Stiffness - Mo Yertical Load Transfer)
" Mo Auto Meshing [Use Object az Structural Element)
 Auto Mesh Object into Structural Elements

[vw Mesh at Beams and Other Meshing Lines

[ Mesh at'wall and Ramp Edges

[~ Mesh at Visible Grids

[v Further Subdivide Auto Mesh with M arimum Element Size of

Famp and ''all Meshing Options
{+ Mo Subdivision of Object

" Subdivide Object into vertical and horizontal

" Subdivide Object into Elemants with Maxirmum Size of
Ok, I Cancel |

Hinh 3.22 Hop thoai Area Object Auto Mesh Options.
Cac chiic nang tu dong chia nhé dudc dién giai nhu sau:
— Floor Meshing Options:

+ Default: Etabs sé& chia nhd déi tugng tai dam va vach, khi dé tai trong ciing sé
dugc truyén vao vach va dam tai nhimng diém chia nhé nam trén dam va vach. Luu
y, lua chon nay chi cé tac dung déi véi phan tir mang (membrance).

+ For Defining Rigid Diaphragm and Mass Only: D6 cling hoac tai trong diing truyén
cung véi doi tugng dudc chon.

+ No Auto Meshing: d6i tugng khéng dugc tu dong chia nho trong qua trinh tinh toan.

+ Auto Mesh Object into Structural Elements: Cho phép diéu chinh su chia nhd cla
déi tugng.

Mesh at Beams and Other Meshing Lines: Giong nhu Default Option.

Mesh at Wall and Ramp Edges: Chia nhé tai vach.

Mesh at Visible Grids: Chia nhé tai nai giao véi cac dudng Iuéi.

Further Subdivide Auto Mesh with Maximum Element Size of...: ty déng chia

nho phan t& Area thanh cach phan ti nhd hon c¢6 kich thudc 16n nhat bang. ..

— Ramp and Wall Meshing Options:

+ No Subdivision of Object. Etabs khéng chia nhd phan tu.

+ Subdivide Object into {Specify Number} vertical and {Specify Number} horizontal.
Ban sé khai bao sé lugng phan tir dudc chia bang cach khai bao s6 dudng chia
theo phuong théng ding va theo phuong ngang.
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+ Subdivide Object into Elements with Maximum Size of {Specify Number}: Nhap
vao kich thudc I6n nhat clia cac Area con.
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Chuong 4: Phu luc

1. SECTION DESIGNER

1.1. Téng quan

Section Designer |la chuong trinh chay tich hgp vao trong Etabs. Cac chiic nang co ban
clia Section Designer:

— Dinh nghia cac tiét dién Frame (bé tdng cét thép hodc thép) phiic tap khéng ¢ san
trong Etabs.

— Dinh nghia cac tiét dién vach chiu luc (Pier Wall) bé tong cot thép hoac thép.
1.2. C&n ban vé Section Designer

1.2.1. Khéi dong Section Designer

Tuong (ing véi hai chiic nang cd ban nbi trén, ta cé hai

cach khdi dong Section Designer trong Etabs.

Section Hame coT
1.2.1.1. Section Designer For Frame Sections l

Khai dong Section Designer cho Frame Sections, ta lam Base Material BT300
theo cac budc sau: Desian Tupe
() Mo Check /D esign
Fropertias ] -Elick ko —— R © Concrets Calumn

Type in property ta find: Concrete Column Check/Design

() Reinfarcement to be Checked

| | ]ImporthideFIange

|&-LatBm

(%) Reinfarcement to be Designed

[~
|4dd|/wide Flange |
.Y

Define/Edit*Show Section

[ Section Designer... ]

Dizplay Color l_
D 4 Cancel
Hinh 4.2 Hop thoai Define Frame Hinh 4.1 Hop thoai Define
Properties. Frame Properties.

— Chon Define menu - Frame Sections trong Etabs, h0p thoai Define Frame Properties
hién 1én.
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D& dinh nghia thém mot tiét dién mdi, nhan vao Combo box va chon Add SD Section.

Hop thoai SD Section Data xuét hién. Cac thong sé trong hdp thoai nay sé dugc dé
cap cu thé trong phan 2.1.

Nhan vao nat Section Designer trong hdp thoai SD Section Data dé khdi dong chuong
trinh Section Designer (hinh 4.2).

1.2.1.2. Section Designer For Wall Piers

Dé khdi dong Section Designer cho Wall Piers ta lam

theo cac budc sau: < 3

Section HName ’ﬁa—- | !
Vao Design menu - Shear Wall Design = Define p

Pier Sections for Checking trong Etabs, khi d6 hop : .
; ase Material

thoai Pier Sections sé hién 1én. : — [EE—
- Y | Add Pier

&+ Add Mew Fier Section

Dé& dinh nghia mdi mét tiét dién ta bdm vao nat Add

. B 2 e e n R - . o yA R " Start fram Ewisting ‘A all Pier
Pier Section. Bé thay déi tiét dién da c6 san bam vao

nut Modify/Show Pier Section. . |_ \ o L
~Defing/Edit/Show Section

Hop thoai Pier Section Data hién lén. Cac théng 6. ||~ [ SetonDesirer. ]

cla hop thoai nay sé dudc dé cap dén trong muc | =T

1.2.2.

Bam vao nut Section Designer trén hép thoai Pier Hinh 4.3 Hop thoai Pier

Section Data dé khdi ddéng chuong trinh Section Section Data.

Designer.

1.2.2. Hop thoai Pier Section Data

Muc nay trinh bay chi tiét cac théng tin trong hop thoai Pier Section Data.

Section Name: Tén cia tiét dién Pier.

Base Material- vat liéu ca sG cla Pier (gidng nhu Base Material clia Frame Section).
Add Pier. thém mot Pier méi (xem phan bai tap dé hiéu hon vé hai lua chon nay).

+ Add New Pier Section: tao m&i mét Pier.

+ Start from Existing Wall Pier. dinh nghia m&i méot Pier to mét hinh dang Pier c6
san.

Define/Edit/Show Section - b&m vao nut Section Designer dé bt dau chinh sia,
ho&c dé dinh nghia mdi tiét dién.
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1.2.3. HOp thoai SD Section Data
Muc nay trinh bay chi tiét cac thong tin trong hop thoai SD Section Data.
— Section Name: Tén tiét dién.

— Base Material: vat liéu co s6. S6 lugng loai vat liéu trong Combo Box phu thudc vao sd
luong loai vat liéu ta da khai bao trong Etabs. Viéc khai bao vat liéu co sd phuc vu cho
hai muc dich:

+ Xac dinh loai bai toan thiét ké (Thiét ké bé tong cot thép, hay thiét ké thép).

+ Né&u tiét dién dugc lam tir nhiéu loai vat liéu, khi
tinh toan cac dac trung hinh hoc va dac trung co v >4

hoc cla tiét dién, Etabs sé& quy ddi tat ca cac loai Section Name  [COTDE
vat liu vé vat lieu co sd va dua ra bao céo . WA Vil
(report) vé cac dac trung co hoc cua tiét dién 6 | Base Material fma0 -
(Section Properties). Desion Tyle—~
) i \ . Mo Check/Design
— Design Type: Muc nay chi dinh rd kiéu thiét ké. Y

" @ Congrete Columin

— Concrete Column Check/Desgin: Chi  dinh loai bai - =

I Concrete Column Check./Design

tOén th|é,t ké’ " Reinforcement to be Checked

& Reinforcement to be Designed

+ Reinforcement to be Checked: Bai toan kiém tra
Define/Edit!Show Section

+ Reinforcement to be Designed: Bai toan thiét ké. Section Designer..__ |

— Define/Edit/Show Section = bam-vao nat Section Display Color |
Designer dé b&t dau chinh slia, hodc dé dinh nghia | Cancel |
mdi tiét dién.

Hinh 4.4 HOp thoai SD
Section Data.
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1.3. Chuong trinh Section Designer

1.3.1. Giao dién chuong trinh Section Designer

CSISD =3

File Edit Wiew Draw Select Display Options Help

Bl oo 2| 2leele @ ule]-
3

3

15

g

z 1
B
1

4

Edy

Hinh 4.5 Giao dién chuong trinh Section Designer.

1.3.2. Hé truc toa do

Hé truc toa dd trong CSISD (CSI Section ‘Designer) bao gém hai
truc toa @6 X va Y. Truc X luén nam ngang va Y luén théng didng,
chiéu duong clia ching dudc thé hién nhu hinh vé.

1.3.2.1. Hé truc toa dé dia phuong cua Frame 2

Mac dinh truc 2 va 3 nhu hinh vé, truc 1 tuan theo quy tic ban tay X
phai (hudng tir géc toa dé ra phia ngudi dung, vuéng goc vGi mat

phing man hinh).

Dé&i véi hé truc toa dd dia phuong cla Frame, ta c6 thé xoay

chung quanh truc 1. 2

3
1.3.2.2. Hé truc toa do dia phuong cua Pier < >
Hé truc toa do dia phuong cla Pier nhu hinh vé.

Khong giéng nhu hé truc toa do dia phuong clia Frame, hé truc toa dé dia phuong clia
Pier khong thé xoay dc.
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Hé truc toa d6 dia phuong clia Pier trong Etabs dudc dé cap dén trong chuong 3.

1.3.3. Tiét dién va hinh dang (Sections and Shapes)

Chuing ta can phan biét hai khai niém Section (ti€t dién) va Shape (hinh dang) trong
Section Designer. Mot Section khéng chi c6 thé chra mét shape ma né con cé thé chia
nhiéu Shape.

1.3.3.1. Tiét dién (Section)
Section la mot tiét dién tron ven dugc dinh nghia trong Section Designer.
Hé truc toa d6 dia phuong cla section dudc ky hién la truc 2 va 3. Géc cla toa do dia

phuong la trong tam cua tiét dién.

1.3.3.2. Hinh dang (Shape)
Hinh dang hinh hoc (geometric shapes) gilp ta thiét ké tiét dién mot cach nhanh chéng.
Section Designer cung cép rat nhiéu Shape c6 san

— Draw menu - Draw Structural Shape: Dung-dé vé cac hinh dang két cau nhu hinh
dang chu I/Wide flange (chi 1), Channel (chir C), Tee (chi T), Angle (thép gbc),
Double Angle (2 thanh thép gbc), box/tube (hinh.6ng), pipe (vanh khuyén) va plate
(tam).

— Draw menu - Draw Solid Shape: Duing dé vé bén hinh dang dic 14 Rectangle (hinh
chir nhat), circle (hinh tron), circular segment (vang trang khuyét) va circular sector
(cung tron).

— Draw menu =2 Draw Poly Shape: Cho phép ngugi dung vé mét hinh da giac mét cach
tuy y.
V6i méi Shape ta c6 thé hiéu chinh thudc tinh clia chiing bang cach nhan phai chuét.

— Material: hiéu chinh vat liéu. M&i mot Shape chi dugc lam tir mét loai vat liéu. Sé ludng
loai vat liéu c6 thé gan cho Shape tlly thudc vao sé luong loai vat liéu ma ta khai bao
trong Etabs.

— Dimensions and Location: Kich thugc va vi tri.
+ Vitri—toa d6 tam (X, Y Center).
+ Kich thuéc — chiéu rong va chiéu cao (Height, Width).
+ Mot s6 thudce tinh khac tuy thudc vao hinh dang Shape.
+ Gbc quay (Rotation).

— Mau ctia shape (Color).



Ung dung ETABS trong tinh toan céng trinh 67

— Né&u vat liéu la bé téng, ta c6 thém muc Reinforcing, Combo box nay cho phép ngugi
dung dinh nghia cét thép gia cudng cho shape.

+ Bar Cover — I6p bao vé cét thép, chinh la Clear Cover (xem phan c6t thép gia
cuong).

+ Bar Size — kich thuGc c6t thép.

+ Corner Point Reinforcement — thép gia cudng & géc.
M6t trong cac chlic nang kha dic biét clia Shape 1a ta cé thé hiéu chinh kich thuéc moét
céach truc ti€p trén hinh vé thong qua cac Grip bang chiic nang Reshape:

— Chic nang Reshape: Draw menu - Reshape Mode.

:l —Grip

...........................

1.3.4. Cot thép gia cudng

1.3.4.1. Khai bdao dudng kinh cét thép

Etabs cung cap cac loai dudng kinh cét thép theo tiéu chudn nudc ngoai, do vay sé thiéu

58 dung Kinh -, ding .

chuén Viét Nam. Tuy nhién, ta c6 thé
N , . Rebar
thém loai thép vao bang cach vao Bar ID Baties  BarDiameter
Etabs, chon Options menu = BAEM 0026
" A | |B.030E-05 A (0003 -~

Preferences = Reinforcement Bar _ hdd |

Sizes. _Modty |
) Delate

— Bar ID — ky hiéu thép, vi du 26d la , [N U oo etas

26

0K | Cancel

— Bar Area — dién tich thép. |

— Bar Diameter — duong kinh cot Hinh 4.6 Khai bao cét thép gia cudng.

thép.
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1.3.4.2. Phan loai cét thép gia cudng

A Edgs 2 B
e & & & 9 B i
® - _
b ™ Eq. Eg. Eq. Eq. Eq.
Zle o 2 I e N s e
b L [ ] —_ * & & @9
o Single comer  Line patiem Line pattem
c Edge 4 0 barateach  bar for Edges bar for Edges
COMmer {and3 Z2and 4
a) Geometric Shape with b) Reinforcing Bar Components
Associated Reinforcing
8 |e
B E
E M Clzar cover
2 Edge 2 8 ol , Edge 2 A <k
[ . _T_ A B B o s
- - = i o El=
8 =l o ol% 8
! | (] R
. . SEST SO NN RN e
C Edgs 4 o = Edge 4
= Clear cover | =
- .
for Edgs 1
c) Single Corner Bars at Each d) Line Pattern'Bars Along Each Edge

Corner (A, B, Cand D)

Hinh 4.7 Cac loai cot thép gia cuéng.

Phan loai c6t thép gia cuang:

Loai bam dinh cung véi Shape (hinh 4.7.a). Loai nay

dugc tu dong tao ra khi tai khai bao Reinforcement trong — 00—

thudc tinh clia Shape. Without End Bars

Thép gia cudng thém tai mot vi tri bat ky.

*——o 00
Thép dai-déu trén moét dudng thing (Line Pattern) doc With End Bars
theo cac dudng bién cua shape (Edges) (hinh 4.7.b). Hinh 4.8 Hai loai Line
Thép tai cac goéc (Coner bar) (hinh 4.7 .c) Pattern.

Thép gia cudng trén Line Pattern doc theo cac dudng
bién clia Shape (hinh 4.7.d). Chung ta c6 hai loai Line Pattern nhu hinh 4.8.

Thép gia cudng tai géc va thép gia doc theo dudng bién clia Shape. Clear Cover la I16p
bao vé thuc cha thép (Hinh 4.9).
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1.3.5. Phuong phap vé

Chung ta c6 thé vé riéng tiing Shape, sau dé vé cac dudng Line Pattern, hoac ta c6 thé vé

Shape sau d6 chon Reinforcement cho ching.

Mudn hién chinh hinh dang ho3c vi tri clla cac déi tuong,
chdng ta phai nhan vao biéu tuong ReShaper trén Toolbars
hoac vao Draw menu - ReShape Mode.

Dé két thic viéc thiét ké tiét dién, cac ban nhan vao nat Done
& phia bén du6i phai cla clia s6 chuong trinh.

AChlfl y: Néu cac mét tiét dién bao gobm nhiéu Shape roi
rac khong lién két v6i nhau. Trong khi tinh toan, cac Shape
nay sé lam viéc cung nhau.

1.4. Section Properties

1.4.1. Muc dich cla Section Properties

forEdge 1 |

Hinh 4.9 Lé&p bao vé
cot thép.

Cac thong s6 tiét dién ching ta c6 thé tim thay trong Display menu = Show Section

Properties. Chlc nang clia 1énh nay la:

— Hién thi cac dic trung tiét dién (Section Properties).

— Cho phép ta xem (khong'stia dugc) vat liéu co sd cla tiét dién (Base Material).

— D& v6i Frame, né cho phép ta thay d&i dudc hé truc toa do

dia phuong cua tiét dién.

1.4.2. Thdng sd thiét dién
Coéng thic tinh su quy déi tiét dién :

n
Z A zhape E shape — A section E base
shape=1

Trong do6:
—  Asccion — dién tich quy d6i (don vi dai binh phuong).

—  Asnape — dién tich thyc clia cac Shape trong Section (khéng

bao gom cét thép gia cudng), don vi chiéu dai binh phuang.

—  Egase — Mmodul dan hoi cta vat liéu co sd (Iuc/chiéu dai binh

phuong).

Base Material lﬁ
Axis Angle 30

A 01963
J 5.937E-03
133 3.068E-03
122 3.068E-03
123 0
AS2 01747
AS3 01747
§33(+face) 0.0123
533(face) 00123
522(+face) 0.0123
522(face) 0.0123
233 0.0203
222 0.0203
133 0.125
122 0125
Xcg 0.
Ycg 0
Xpna 0
Ypna 0

Hinh 4. 10 Hop
thoai Properties.



70 Chuong 4: Phu luc

—  Esnape — Modul dan hoi clia vat liéu tao nén Shape (luc/chiéu dai binh phuong).
— n—s06 lugng Shape trong moét Section.

AChﬁ y: dién tich thép gia cudng (Reinforcing) khong dudc ké dén trong qué trinh tinh
toan Secion Properties. Section Properties chi dugdc tinh toan dua trén théng sé hinh hoc
cla tat ca cac shape c6 mat trong Section va vat liéu lam 1én ching.

— A: dién tich cla tiét dién (Asection)-

— J: Mé men chéng xoan (don vi chiéu dai
mu 4).

—
(%)
()
Il
—
L]
=
[ ]
[
!

— 133: M6 men quan tinh quanh truc 3
(don vi chiéu dai ma 4).

— 122: M6 men quan tinh quanh truc 2
(don vi chiéu dai ma 4).

— 123: M6 men quan tinh, céng thiic nhu

trén (don vi chiéu dai ma 4). L ;
) ) Hinh 4. 11 .Cac thong so6 cua tiét dién bat ky
— As2: Dién tich chong cat song song vdi

truc 2 (don vi chiéu dai ma 2).
— As2: Dién tich chéng cat song song véi truc 3 (don vi chiéu dai ma 2).

— S33 (+face): Section'modulus about the 3-axis at extreme fiber of the section in the
positive 2-axis direction, length3.

— S22 (+face): Section modulus about the 2-axis at extreme fiber of the section in the
positive 3-axis direction, length3.

— 833 (—face): Section modulus about the 3-axis at extreme fiber of the section in the
negative 2-axis direction, length3.

— S22(—face): Section modulus about the 2-axis at extreme fiber of the section in the
negative 3-axis direction, length3.

— r33: Ban kinh quan tinh quanh truc 3 (don vi chiéu dai).

— R22: Ban kinh quan tinh quanh truc 2 (don vi chiéu dai).

- Xcg, Ycg: toa do cla trong tAm tiét dién (Center Gravity) trong hé toa do XOY.
1.5. Vidu

Tao mot tiét dién cdt C100x100 bang bé téng mac 300. Cét ciing hinh chit | kich thudc la
0.8 x 0.6 x 0.05, c6t mém la thép All.
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D& bat chuong trinh Section Designer. Ta vao menu Define
> Define Frame Section SD Section Data. Dién céac
thong s6 cho ¢t nhu hinh 4.11.

Ban vao menu Draw - Draw Solid Shape - Rectangle,
kich vao géc toa dd XOY. Kich phai chu6t vao tiét dién hinh
vudng, chinh cac théng s6 nhu trong hép thoai Shape
Properties — Solid.

Shape Properties - Solid

A s Type Rectangls1
el < S W aterial ET300
e o
Gl %
o
Gt
E:E: # Center 0.
i o ' Center 0.
o e -
(s o Height 1
i o -
S T ‘Width 1
o R :
e
< ST Rotation 0.
Ly - -
...::E:E: Reinforcing ‘Yes
s
Fetaletety!
o
s
Totatatel
i
.
s
s
s
piateteet
Ok, I Cancel |

Hinh 4. 13 HOp thoai Shape Properties — Solide.

5D Section Data

Section Mame coT

Baze Matenial BT300 hd

Dezigh Type
" Mo Check/Design
~
+ Concrete Column
Concrete Column Check /D esign- -
+ Reinforcement to be Checked

" Reinforcement to be Designed

Define/E dit/Shaw Section—

Section Designer... I

Dizplay Calor I_

K | Cancel |

Hinh 4.12 Hop thoai SD
Section Data.

Sau d6é vao menu Draw = Draw Structural Shape = I/Wide Flange, kich vao goc toa do
XQOY. Kich phai chudt vao tiét dién hinh chii I, chinh cac théng sé nhu trong hop thoai

Shape Properties — I/Wide Flange.

Shape Properties - I,/Wide Fla...

Type [5ER DEFINED
bd aterial THEPRAZ
Calar
# Center 0
EEEE Y Certer 0.
5 % Height i
o Top width 0k
-‘i’fﬁiﬁ‘ Top Thick 0.05
o Wieb Thick 0.05
g Bat ‘width 0g
e Bot Thick 0.05
Fiatation 1]
QK. I Cancel |

Hinh 4. 14 Hop thoai Shape Properties — Solide.

Sau khi hiéu chinh xong, tié€t dién dugc vé c6 dang nhu sau.
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e Rl
o SR
e et e et et T o
R R I I A AN AN N AR R R AR AR KRR,

R
e
T L e

Hinh 4. 15 Tiét dién sau khi vé xong.

Bam phai chudt vao bat ky thanh thép trén canh cla hinh vudng (khéng bam vao thép &
g6c), hop thoai Edge Reinforcing hién 1én, chinh cac thong s6 nhu hinh dudi.

Bam phai chudt vao bat ky thanh thép & .goc, hop thoai Cornet Point Reinforcing hién 1&n,
chinh cac théng s nhu hinh dudi.

dge Reinforcing

Bar Size 28d
Bar Spacing 0z
Bar Cover 0.025

ak. ] Cancel | ak. | Cancel |

Hinh 4.16  Gia cudng cét thép cho tiét dién.

2

Vao Menu Display = Show Section Properties. Chung ta c6 bang thong so tiét dién nhu
hinh 4.17. Béng Section Designer va nhan nat OK dé két thac viéc dinh nghia khai bao
tit dien.

Tré vé Etabs, vé vot co tiét dién nhu vira vé. Ta dudc két qua nhu hinh 4.18.
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Baze b aterial

Axiz Angle 90

A 1.6703
J 01621
133 0153
122 0.0361
123 0.
a52 1.1204
AS3 1.3511
533[+face] 0.3061
533(face] 0.3081
522[+face] 0.1922
S22(face] 015922
k] 0.2786
222 0.2534
133 0.3027
122 0.2398
Heg 0.
'eg 0.
Xpha 0.
Tpha 0

Hinh 4. 17 Céac théng sd

2,

tiét dién. Hinh 4.18 Hinh dang clia cdt vira dinh nghia.

LUGI (GRID)

2.1. Hop thoai Building Plan Grid System and Story Data Definition

Grid Dimensions (Plan): cac théng sé cla IuGi trén mat bang.

Uniform Grid Spacing: khoang cach gilra cac dudng luéi déu nhau.
Number Lines in X Direction: s6 lugng duong Iugi theo phuong X.
Number Lines in Y Direction: s6 lugng duong Iugi theo phuong Y.
Spacing in X Direction: knhodng céach gilta cac dudng Iudi theo phuong X.

Spacing in"Y Direction: knodng cach gilta cac dudng Iudi theo phuong Y.

Story Dimensions: cac thdng sé vé chiéu cao tang.

Simple Story Data: dir liéu cho tiing tang.
Number Stories: s6 tang.

Typical Story Height: chiéu cao tang dién hinh.
Bottom Story Height: chiéu cao tang trét.
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Building Plan Grid System and Story Data Definition

Grid Dimenzions [Plan] Stary Dimenzions
¢ Uniform Grid Spacing ¢ Simple Story Data
MHurnber Lines it Direction ’57 MHurnber of Stories
Mumber Lines in Y Direction ’37 Typical Story Height
Spacing in % Direction ’547 Bottom Stor Height

Spacing in ' Direction 39

" Cusgtom Story Data

¢ Custom Grid Spacing

—
e

__EdisuyDas. |

Units
| | Tor-m -
Add Structural Objects
I—H——T7TI H—H—H T [l | T
ek i A
NN A = Il 3=
I—H—TI H—H—H o e : | |
|
Steel Deck Staggered Flat Slab Flat Slab with wialfle Slab Two'way or Grid Only
Truss Pernimeter Beams Ribbed Slab |
Ok | Cancel 1

Hinh 4. 19 Hop thoai Building Plan Grid System and Story Data Definition.

2.2. Hop thoai Grid Labeling Options

Chon Custom Grid Spacing trong hop thoai. Building

Plan Grid System and Story Data Definition = nhan vao
nut Grid Labels. Hop thoai Grid Labeling Options hién
lén. Hop thoai nay dung @& danh tén cac truc mot cach
tu dong.

— Beginning X, Y ID: tén truc bat dau theo phuong X,
Y.

— Label Left to Right: tén truc dugc danh s tir trai
sang phai theo phuong X.

# Grid
Beginning = |D ’17
¢ Label Left to Right
" Label Right to Left

Y Gnd
Beginning % 1D &
¢ Label Bottom ta Top

" Label Top to Bottom

Ok I Cancel |

— Label Bottom to Top: tén truc dudgc danh sé tir dudi
|én trén theo phuong Y.

Hinh 4.20 Hop thoai Grid
Labeling Options
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2.3. Hop thoai Define Grid Data

™ Define Grid Data

Edit Format k
# Grid Data
GidID | Spacing | LineType | Wishiity | BubbleLoc. | Grid Color
1 1 5.4 Frimary Show Top
2 2 5.4 Frimary Show Top
3 3 216 Primary | Show Top
4 k] 3.240 T Show Top
5 4 4.760 Timary Show Top _
5 ] 1] Prirnary Show Top _
7
g
g
10 R4
' Grid Data
GridID | Spacing | Line Type | ighiity | Bubble Loc. | Grid Color =
1 A 39 Primary Show Left
2 B E.0E Frirnary Show Left
3 C 0 Primary Show Lt AR
4
5
3
7
g
3

Units
Tor-m -

Dizplay Grids as———

(" Ordinates f* Spacing

[~ Hide All Grid Lines
[T Glueto Grd Lines

Eubble Size  |1.25

Reset to Default Color

e

=

ke

Cancel ]

Hinh 4.21 . Hop thoai Define Grid Data.
— X, Y Grid Data: lu6i theo phuong X,Y.
— Grid ID: tén truc.
— Ordinate: toa d6 cla IuGi.
— Line Type: Loai dudng truc.
+ Primary: lu6i chinh.

+ Secondary: lu6i phu.

+ Ludi chinh-sé co tén ludi. Trai lai, IuGi phu s& khong c6 tén 1udi. D& chuyén qua lai
dudi uGi chinh va Iludi phu, ta chi viéec nhdp dap chubt vao chit Primary

(Secondary) cla lugi db.
—  Visibility: diéu khién su an hién clia lu6i.
+ Show: hién luéi.

+ Hide: an IuGi.
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+ DE chuyén qua lai giita Show va Hide ta nhan dip chudt vao chir show( hide) clia
luGi d6.
— Bubble Loc (Bubble Location): diéu khién vi tri tén IUGi.
+ Top / Bottom: trén/dudi.
+ Left/Right: trai/phai.

+ Dé chuyén qua lai gilia Top/Bottom va Left/Right ta nhan dup chudt vao chir
Top/Bottom va Left/Right clia lugi do.

—  Grid Color: diéu khién mau cla Iuéi.
— Units: don vi.
— Display grids as: hién thi grid dudi dang.
+ Ordinates: toa do cla cac Iudi.
+ Spacing: khodng céach gilta cac duong lugi.
— Hide All Grid Lines: &n tat c& cac dudng Iu6i.

—  Glue to Grid Lines: cac diém trén lu6i s& dudc bam dinh 13y lusi. Cé nghia 1a khi ta
hiéu chinh Iu6i thi tat ca cac diém nam trén ludi s& dude dich chuyén cuing véi Iui.

— Bubble Size: kich thudc cla tén dudng IuGi.

2.4. Hop thoai Story Data

D& bat hop thoai nay, ching ta vao menu Edit = Edit Story Data = Edit Story.
— Label: tén cla tang.

—  Height: chiéu cao tang.

—  Elevation: cao d6 clia tang.

— Master Story: tang chinh.

—  Similar To: khai bao tang sé tuong tu nhu...
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Story Data k

Label Height Elevation I aster Stary Similar To Splice Point | Splice Height

5 STORY4 33 141 Mo MNOME No 0.

4 STORY3 36 10.8 Mo MWOME No 0.

3 STORYZ 36 7.2 Mo STORY1 No 0.

2 STORYY 36 36 ‘es No 0.

1 BASE 0.

|

Reset Selected Bows Urits N

Height 16 Reset Change Urits Tan-m v]

Master Story  [No Feset

Simlar To NOME - Reset

Splice Paint Mo - Reset

Splice Height |0 Feset oK I Cancel

Hinh 4.22 Hop thoai Story Data.

2.5. Cac ché do vé

Cac ché d6 vé dudc chinh & gbc phdn mém Etabs, | 2Mmiar Stares (v GLOBAL v Tonm v

Chung ta c6 ba ché d veé:
— One Story: Chi vé va chinh stra trén mét tang.

— All Stories: Chung ta'vé va chinh slia trén tat ca cac tang. Vi du nhu khi ta x6a mot
Frame trén 1 tang thi cac Frame trén cac tang khac (tai vi tri tuong tu nhu th€ — néu
nhu ¢6, nhung & tang khac) cling sé bi x6a theo.

— One Story: Khi chiing ta v& va chinh s(fa trén tang dién hinh (Master Story) thi cac
tang tuong tu cling bi hiéu chinh theo (Similar Story). Ching ta da khai bao tang dién
hinh va tang tuong tu & trong hdp thoai Edit Story Data & muc 2.4. Vi du nhu khi ta vé
mot Frame trén tang dién hinh thi Frame nay ciing dudc vé trén cac tang tuong tu.

Ba ché& d6 vé trén chi c6 tac dung khi ching ta thao tac trén mat bang (Ban doc c6 thé
tham khao thém trong phan bai tap 2).
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3. TAI TRONG (LOAD)

3.1. Wind Load

Muc nay xin gidi thiéu mét s6 tinh ning nhap tai théng qua kiéu tai trong la tai gi6 (Wind
Load).

Vao Define menu - Static Load Cases. Khai bao cac théng s6 nhu trong bang Define
Static Load Case Names nhu duGi day.

+ Type: wind.

+ Auto Lateral Load: User Defined.

Define Static Load Case Names

Loads Cllck Ta
Self Weight Auta |
Load Type Multiplier Lateral Load Add Hew Logd
[vD2 WwMD J o User Defined _1 Mochf}, Load

Modify Lateral Load...
"J E|=k _oa
|

Eancel

Hinh 4.23 Define Static Load Case Names.
Sau khi da Add New Load, nhan vao nat Modify Lateral Load.
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Wind Loading

Edit
User Wind Loads on Diaphragms
Story Diaphragm Fx Fr (1154 #-Ord V-Ord =
Thil Thal 0 0. 0. 123 142
T17 T17 0 0. 0. 1225983 14.2005
T1E T1E 0 0. 0. 122983 14.2005
T15 T15 0. 0. 0. 1225882 14.2005
T14 T14 0. 0. 0. 1225882 14.2005
T13 T13 0. 0. 0. 1225883 14.2005
T12 T12 0 0. 0. 1225983 14.2005
Ti1 Ti1 0 0. 0. 1225983 14.2005
Ti0 Ti0 0 0. 0. 1225983 14.2005
L] T3 0 0. 0. 122983 14.2005
T8 T8 0 0. 0. 122983 14.2005
T7 T7 0. 0. 0. 1225882 14.2005
TE TE 0. 0. 0. 1225883 14.2005
15 T8 0. 0. 0. 1225983 14.2005
T4 T4 0 0. 0. 1225983 14.2005 |
T3 T3 0 0. 0. 1225983 14.2005
T2 T2 0 0. 0. 1225983 151632
T1 T 0 0. 0. 11.8173 157 )
T.TRET TTRET 0. 0. 0. 123 157
=
Cancel J

Hinh 4. 24 Hop thoai Wind Loading.

FX, FY, MZ 1a |uc dat vao Diaphram. Céc tai trong nay tac dong vao diaphragm tai toa do
la X=Ord va Y-Ord.

Vi du, khi ban muén nhap tai gi6 dong hodc dong dat, ban tim toa do tdm khai lugng va
nhap vao X-Ord va Y-Ord, tai trong theo phuong X thi nhap vao FX, tai trong theo
phuong Y thi nhap vao FY.

A Cha y: Phuong phép nay s dung cach nhap tai vao Diaphram nén nhét thiét ban
phai khai bao diaphragm cho céac tang trugc khi nhap tai.

3.2. Quake Lad

Muc nay xin gidi thiéu mét s6 tinh ning nhap tai théng qua kiéu tai trong la tai gi6 (Wind
Load).

Vao Define menu - Static Load Cases. Khai bao cac théng s6 nhu trong bang Define
Static Load Case Names nhu duGi day.

+ Type: Quake.

+ Auto Lateral Load: User Loads.
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Define Static Load Case Names

Loads
Self Weight Auta
Load Type Iultiplier Lateral Load
[vD1 QUAKE =|]o UserLoads  v|

ANEE

Click T

Add Mew Load

I odify Lateral Load...

Ok
Cancel

Hinh 4. 25 Hop thoai Define Static Load Case Names.

Sau khi da Add New Load, nhan vao nat Modify Lateral Load. Hop thoai User Seismic
Loading hién 1én (Hinh 4.25).

User Seismic Loading

Edit
User Seizmic Loads on Diaphragms e -

Stary Diaphragm Fx Fy' M b j i -
STORYTUM SANTUM 0. 0. 1} 1] 1]
STORYMAI SAMMAI 0. 0. 1} i 1

STORY10 SANT0 0. 0. 1} 1] 1
STORTY SANS 0. 0. 1} i 1
STORYS SANS 0. 0. 0. 1 1
STORYT SANT 0 0. 0 1 1
STORYE SAME 0. 0. 1} 1 1
STORYS SAME 0. 0. 0 1 1
STORY4 SAM4 1} 0. 1} 1 1
STORY3 SAM3 0. 0. 1} 1 1
STORY2 SAM2 0. 0. 0 a a
STORM SAM1 0. 0. 0 a a
" Uzer Specified Application Point
" Apply at Center of Mass
Ok I Cancel |

Hinh 4. 26

Hop thoai User Seismic Loading.

FX, FY, MZ la luc dat vao Diaphram. CAc tai trong nay tac dong vao diaphragm tai toa do
laXvay.

Vi du, khi ban mudn nhéap tai gi6 ddng hoac déng dat, ban tim toa dd tdm khéi luong va
nhap vao toa do X va Y, tai trong theo phuong X thi nhap vao FX, tai trong theo phuong Y
thi nhap vao FY.
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Ngoai ra, d6i véi loai tai trong nay, ta ¢ thém lua chon nhap vao tdm khdi lugng cla
Diaphram (Apply at Center of Mass).

A\ cha y:

+ Phuong phap nay st dung cach nhép tai vao Diaphram nén nhat thiét ban phai
khai bao diaphragm cho cac tang.

+ Khi ban khai bao tai trong, ban c6 khai bao loai tai trong (Type) la Dead, Live,
Wind... viéc khai bao nay chi cé y nghia khi ban sl dung chic nang t6 hop tai
trong tu dong (Define = Add Defaut Design Combo). Khi st dung chiic nang Add
Defaut Design Combo, Etabs s& dua vao tiéu chuan thiét k& (Options =
Preferences = Concrete Frame Design) va cac loai tai trong (Dead, Live... ma
ban da khai bao) dé tu sinh ra cac t6 hop tai trong.

+ Con néu ban tu khai bao cac t6 hop tai trong (khong s dung chiic nang Define
menu >Load combination) thi viéc khai bao loai tai trong (Live, Dead, Wind...)
khéng c6 y nghia gi. Do vay ban c6 thé tan dung cac chlic nang nhap tai trong vao
Diaphram néi trén dé nhap cac loai tai trong khac theo. mong muén clia ban.

+ Mot cach cu thé, ca hai chirc ndng nhap tai Wind Load va Quake Load vita trinh
bay & trén, ban doc déu c6 thé s dung ching dé nhap tai trong vao tam khdi
luong, tdm ciing hodc vao mét vi tri bat ky trén Diaphragm. Diéu quan trong la ban
doc phai biét 18y toa do tdm cimg ciing nhu toa do tdm khéi luong ciia tiing tAng dé
dién vao cac hop thoai nay. Chi tiét xin xem thém phan bai tap thuc hanh.

4. CAC PHUONG PHAP CHON PHAN TU

4.1. Chon phan tir trén mét béng

Chon bang cach kich vao diém, phan t& Frame hodc phan ti Area trén mat bang - ching
ta s& chon dugc ddi tuong dé trén mat bang.

Né&u ban doc muén chon cét clia tang dé, ban doc khoanh chuét bao 18y cot do, két qua la
cot va cac diém nam trén cot d6 sé dudc chon.

Né&u ban doc mét chon vach, ban doc khoanh chudt bao lay vach do, két qua la vach va
cac diém ndm trén vach dé sé duoc chon.

Chung ta phéan biét hai cach khoanh chuét trong Etabs. A

+ Né&u khoanh tr vi tri A dén B, thi tdt ca cac phan ti
nam trong hinh chit nhat s& dugc chon.

+ Né&u khoanh trir B vé A, thi tat ca cac phan t& ma hinh
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chir nhat d6 cét qua sé dugc chon.

4.2. Pua diém nhin ra vé ciing

Phuong phap dua diém nhin ra vé cling rat thuan

tién cho viéc chon phan tr. Cach lam nhu sau:

Trong hop thoai Set 3D View, ching ta dé .
Aperture bang 0. Con Plan va Elevation ching

Uu diém cla viéc dua diém nhin ra vé clung (/4y vi
du nhu khi ta dua diém nhin ra vé cung, nhin tir
trén xubng, nhu hinh 4.27):

Vao menu View =2 Set 3D View.

ta dé theo mong muén. Vi du nhu hinh vé 4.27
la nhin tir trén xudng, diém nhin & v6 cling.

Khi ta khoanh mét hinh chii nhat bao Iay cot,

30 el Elevation
~=C [=](2]
0 - Aperture

‘iew Direction Angle Fast View

270) é‘ Plan

1L}

[ ok 7] [Eancell

thi tat ca cac cot tai vi tri d6 cla tat ca cac

tang sé& dudc chon. Hin

h 4. 27 Hop thoai Set 3D View.

St dung két hdp véi chlc nang thir tu trong thanh céng cu chon 6 muc duGi (4.3) sé

mang lai hiéu qua mét cach dang ké.

4.3. Si dung thanh céng cu

Chung ta c6 cac thanh céng cu chon phan tf sau:

select

(2 A o B
All: Chon t&t ca cac phan t. alf® ps® olf* T

Ps: L&y lai tap hop chon trudc dé.
ClIr. hly bo tap hop dang chon.

Intersecting Line (Hinh dudng thang cit qua cac doi
tugng): Vach mét duong théng cét qua cac déi tugng.
Céac ddi tuong cat qua dudng thing sé dugdc chon.

4.4. Si dung chirc ning trong menu Select

Menu Select 2 by Frame Sections: dung dé chon cac
thanh c6 cung mét tiét dién. Vi du hinh 4.28 chon cac cot
co tiét dién C40x 40 va C80x100.

Menu Select = by Wall/Slab/Deck Sections: dung dé

Select

C70:90

752595

Cai00 (T
D20<40

D28<60

DBs

VS

Hinh 4. 28 Chon dam cé cuing
tiét dién.
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chon céac phan ti Area c6 cung mét tiét dién. Vi du hinh 4.29 chon tat ca cac tdm vach co

ti€t dién 4.29.

Menu Select = by Line Object Type: Chon phan t
Frame theo kiéu phan t{ (hinh 2.30):

+ Column: Phan t{r cot.
+ Beam: Phan tr dam.
+ Brace: Phan t giang.

+ Null: Khéng chon gi

+ Dimen Lines: Cac dudng ghi kich thuéc.

Menu Select = by Wall/Slab/Deck Sections: Chon phan
tlr Area theo kiéu phan ti (hinh 2.31):

+ Wall: phan t vach, tudng.
+ Floor: Phan t& San.
+ Ramp: Bé déc, thang leo.
+ Null: Khéng chon gi.

Menu Select - Deselect. Dung dé loai bd mét s6 doi
tuong nao d6 trong tap hgp cac déi tugng da dugc chon.

Menu Select = Invert: Dung dé dao ngudc tap hop
chon. (sé loai bd cac phan t&r dang chon ra khéi taph hop
chon, thém vao cac ddi tuong chua dudc chon vao tap
hdp chon)

Menu Select = Pier ID: Chon theo tén cla cac phan tir
Pier.

Menu Select. > Spandrel ID: Chon theo tén cla céac
phan t&r Spandrel.

5. HOP THOAI REPLICATE

Select

S120HL
S120KT

Hinh 4. 29 Chon dam ¢é
cung tiét dién.

Select Line Object Type

Select

Dimen Lines

|
|

Hinh 4. 30 HOp thoai Select
Line Object Type

Select Area Object Type

Select

R
i

Hinh 4. 31 HOp thoai Select
Area Object Type.

Hop thoai Replicate diing d& nhan ban cac déi tugng. Phuong phap nhan ban nhu sau:

— Chon déi tugng can nhan ban.

— Vao menu Edit > Replicate. HOp thoai Replicate hién |én nhu hinh 4.32.
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— Cac chiic ning nhan ban Linear (theo phuong thang), Radial (theo hinh cung tron),
Mirror (I&y d6i xiing) gidng nhu trong Sap2000.

— Chiic nang Story: nhan ban theo tang. Chiic nang nay khong c6 6 Sap2000. Khi sl
dung chlc nang nay, Etabs tu déng diéu chinh chiéu dai cot va vach néu cac tang co6
chiéu cao khac nhau.

— Muc Option trong hdp thoai Replicate diing dé chinh cac thudc tinh nhan ban. Vi du,
hinh 3.33 thé hién cach chi Replicate cac phan tir va lién két, khéng Replicate tai
trong.

Replicate Replicating Object Assignments

Radial ] Mirmor 1 Story ] Paint Object Optiohs Line Object Options Arga Object Dptions

Increment Data Panel Zones Masses Magses
dx 0. Festraints Springs S prings
" - Mazses Fisities Stiffriess Modifiers
4 : Springs Offsets [ Uriform Loads
Links Links [] Temperatue Loads
Number 11 [IForces Monlinear Hinges
[ Displacements Froperty Modifiers
[ 7 emperatures [ Paint Loads
[ Digtributed Loads
[ T emperatue Loads
[] Delete Original [ Open Stuct Wind
[ ox | [ Cancel |

Hinh 4. 33 HOop thoai Replicate.

Hinh 4. 32 HOop thoai Replicate.
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Chuong §: Bai tap thuc hanh

Dia chi lién hé: hom thu anhbinh0310@yahoo.com hodc chuyén muc “Tin hoc (ng dung
trong thiét k€ (Sap, Etabs...)” tai dia chi http://el.nuce.edu.vn/.

Chang t6i khuyén cao ban doc nén doc va nam viing phan Sap2000 trudc khi budc vao
doc va thuc hanh phan Etabs.

Cac bai tap dudi day dudc xay dung trén nén Etabs 8.50. Cac version khac cua Etabs
chung téi chua kiém tra lai.

Phan bai tap dugc bién soan tir cac kién thiic co ban d@én phuc tap. Do vay, ban doc nén
thuc hanh tir bai tap 1 dén bai tap 4 mot cach tuan tu.

1. BAI TAP 1

Muc dich:

— Thao tac véi chiic nang co ban cia Etabs.

— Phuong phap dinh nghia céac trudng hop tai trong.

— Céach doc dir liéu xuat ra va 18y cac dit liéu can thiét.

— Phuong phap gan tai trong vao tdm cing va tam khéi lugng.
— Phuong phap t6 hop tai trong.

— Phuong phap kiém tra mé hinh; phat hién 16i va stia 16i.

— Phuong phap thiét k& ¢t thép theo tiéu chudn nudc ngoai.
— Phuong phap xem két qua ndi luc.

Dé bai:

— Mat bang két cau cac tang dudc vé & trang sau.

1.1. Lap hé luéi.

— Chon don vi: TIm.

— Vao menu File > New Model, nhan No trong hop thoai tiép theo d& md hop thoai
Building Plan Grid System and Story Data Definition.


mailto:anhbinh0310@yahoo.com�
http://el.nuce.edu.vn/�
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Mew Model Initialization

Do you want to initialize your new model with definitions and
preferences fram an existing .edb file? [Press F1 Key for help.]

[ Choose.edb] [ Default edb ] [ Mo ]

— Nhap cac gia tri dudng lugi nhu hinh vé:

Building Plan Grid System and 5tory Data Definition

Grid Dimensgions [Plan] Story Dimensziohs
(%) Uniform Grid Spacing (%) Simple Stary Data
MNumber Lines in 3 Direction ] Mumber of Stories 4
Mumber Lines in v Direction 3 Typical Story Height 36 4 1
Spacing in ¥ Direction 5.4 Bottarn Story Height 4 N
. . a9 :
Spacing in v Direction ) Custofh StorfDats . O
() Customn Grid S pacing Units
ol
Ton-m e
Add Structural Objects
T | O '
1
N | O <= Ol 5=
I—H—TI H—H—H 0 =1 0
Steel Deck Staggered Flat Slab Flat Slab with Wiaffle Slab Two'Wayp or Grid Only
Truss Perimeter Beams Ribbed Slab
Lok | [ Cancel |

— Tich vao Custom grid spacing trong hop thoai

Building Plan Grid System and Story Data Definition dé
hiéu chinh dudng IuGi.

* Grid
Beginning = 1D |1
(%) Label Left ta Right
() Label Right o Left

— Kich vao nut Grid Label trong hop thoai Building
Plan Grid System and Story Data Definition dé hiéu

chinh t&n duongtruc. Gac théng s nhur hinh v& ben. o

Beginning ¥ 1D |4
(%) Label Bottom to Top

+ X Grid:-dat tén cac dudng luéi vudng goc véi truc
X, 1an luct tir trai qua phai (Left to Right), tic la
theo phuong X. ok ] [Taneel |

) Label Top to Bottom

+ Y Grid: dat tén cac dudng luéi vudng goc véi truc
Y, lan lugt tir dudi 1én trén (Bottom to Left), tirc 1a theo phuong Y.

— Bam nut OK dé thoat khoi hop thoai Grid Label Options.
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— B&m vao nut Edit Grid trong hop thoai Building Plan Grid System and Story Data
Definition, hop thoai Define Grid Data hién lén. Hop thoai nay dung dé hiéu chinh khoang
cach dudng Iudi va tén truc. Cac théng s6 trong hop thoai nay dién nhu sau :

P Define Grid Data X
Edit  Format
# Grid Data
GridID | Spacing | LineTwpe | Visibilty [ Bubbleloc. [ Grid Color =

1 1 54 Primary Show Top
2 2 b4 PFrimary Show Top
3 3 216 Prims Shaw Top
4 4 324 Show Tor D
5 5 476 Prima Shaw Top B
B B 1] Primnary Show Top s
7
g
9
10 Rd Units

¢ Grid Data Torm v

GridID | Spacing | LineTwpe | Visibilty [ BubbleLoc. [ Grid Color = Display Grids a3
1 A 39 PFrimary Show Left P :
Ordinate$ ()5

2 B PFrimary Show Left O Drigg e
3 C Fri Shi Left
Y fimary e o N [ Hide A1l Giid Lines
5 [ Glue ta Grid Lines
g Bubble Size  [1.25
g Reszet to Diefault Colar
10 =

[ ok ] [Eancel]

— Trong hép thoai nay, ching t6i khuyén c&o ban doc nén chuyén Display Grid as:
Spacing. Sau dé chinh cac théng sé X Grid Data va Y Grid Data nhu hinh trén (Xem thém
chuong 4, muc 2.3). Nhan OK dé thoat khdi hop thoai Define Grid Data.

— Tich vao Custom Story Data trong hép thoai Building Plan Grid System and Story
Data Definition d& hiéu chinh chiéu cao gitta cac tang .

_Lahel Height Elevvation Master Stary | ~Similar Te~~ | Splice Paint | Splice Height
5 TAMG 4 36 14.8 Mo TANET o Mo 0.
4 TANG 3 36 11.2 Mo [ | TANGT | Mo .
all TeMG2 || 3B 7E Mo T8MNGT [/ Mo 1}
2 TAMG 1 4. 4, Yes Ma 0.
1 0.
Reset Selected Rows Unitz
Height 36 Change Units Tor-m v
M azter Story |N° Reset
Sirmlar To NONE v
Splice Paint Mo w
Splice Height |0 [ Ok ] [ Cancel ]
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— Chinh Master Story sang TANG 1. Chinh Similar to TANG 1. Cac théng s6 khac gilr
nguyén (Xem thém chuong 4, muc 2.4). Nhan OK dé thoat khdi hdp thoai Story Data.

— Nhé&n OK dé thoat khdi hop thoai Building Plan Grid System and Story Data Definition.
Chung ta quay vé man hinh Etabs nhu hinh duGi day :

P ETABS Nonlinear v9.1.4 - (Untitled) (=13
File Edit ‘iew Define Draw Select fAssign  Analyze  Display  Design  Options  Help

D M@t o F & D@L M 3drRe e | ¢ ¢ |0 H| %, |mirE 2
5 =S e, |I-@- FT-|=-C-. €I\

B

o4

1y

¥

— - —————————————
Plan Yiew - TANG 4 - Elevation 14.8 y 1/\ , Orne Stary v |GLOBAL w|[Tonm  |s

1.2. Khai bao cac dac trung hinh hoc va vat liéu:

— Khai bao vat lieu : Menu Define = Material
- . Define Materials

propeties. Trong hép thoai Define Materials chon
Add New Material.

ﬁﬁéh_ [ 4ddNewMateial. |
— Khai bao vat liéu bé tong mac 400 nhu trong STEEL (Modity/Show Material.._|
hop thoai Material Property Data dugi day. Cac s6
liéu trong muc Dessign propety Data la cuong do

LA ea 4 . e a s (o]
cua bé tong, cua thép. Cac gia tri nay sé dung cho
; -, - -Eancel
thiét ké cot thép.

Materials Click. ta:

— Céac cudng do bé tong, thép phai phu hop vai:
+ Tiéu chuan thiét k&€ ma ban sé dung dé thiét ké ra c6t thép.

+ Mac bé téng.
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+ Mau thi nghiém hinh 1ap phuong hay hinh lang tru (phai pht hop véi tiéu chudn

thiét ké).
Material Property Data
Dizplay Colar
Material Name BT400 Color ]
Type of Material Type of Dezign
@) Isotropic () Orthotropic Design
Analysiz Property Data Diesign Property Data (AC] 318-39)
Mazs per unit Yalume Specified Conc Comp Strength, f'e 2400
Wieight per unit Yolume Bending Reinf. *rield Stress, fo 30000
Madulus of Elasticity Shear Reinf. Yield Stiess, fys 21000
Poisson's Ratio [ Lightweight Concrete
Coeff af Thermal Expansion 9.900E-0B FF ke I:I
Shear Modulus 1054604.44
[ ok [ Cancel ]
~ . 7 P o N 2 - 5
— Dé khai bdo cac dac trung hinh hoc cua . RELEEEUEREIEIEE
dam va cét, ban doc vao menu Define Propeties Click tor
= 2 . - Type in property to find: -
>Frame Sections. Trong hdp thoai Define Afompgmp Y {import 1 Awids Flangs |
Frame Properties chon Add Rectangular. S ~ Add | /wide Flange v
SR = idd [7ide Flangs ~
P YT N . 7 ., o &dd Charnel 3
— Chang t6i tién hanh khai bao cac dac e Add Tee
Add Angle
N N N ~ A-TiChdw 10 -
trung hinh hoc cho dam D22x50 nhu hinh vé A TiChdw/12 Add Double Angle
/ ’ A-TiChdw14 Add Box/Tube
dl.rd| déy A-Trwebs Add Fipe "
A-Traeb10
A-Trw'eb12 b
Rectangular Section Reinforcement Data
Design Type
Section Mame |D22><50 | O Bl @ B
Froperties Froperty tadifiers b aterial
Concrete Cover to FRebar Center
[ Section Properties... ] [SetModifiers...]
Top
Diimensions
Depth [t3] 05 2 Battom o3
D 22 LR Bl
Gl Y Reinforcement Overrides for Ductile Beams
3 "~ Left Right
" R R—
Concrete | Bottom |D | |D |
.
T S
o] [m [ 0K ] [ Cancel ]
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— Trong hop thoai Rectangular Section, chon Reinforcement dé md& hop thoai
Reinforcement Data. Hop thoai nay dung dé khai bao cac théng sé vé 16p bao vé clia bé
tong, kiéu phan ti (dam, cot) phuc vu cho bai toan thiét k& cot thép.

+ Trong hop thoai chon kiéu thiét k& (Design Type) 1a Beam (Phan t&r dam).

+ Chon I6p bao vé cla bé tong (Concrete Cover to Rebar Center) phia trén (Top) va
phia dugi (Bottom) ctia dam la 0,03m. Chung t6i khuyén cao, ban doc nén chon so
bd c6t thép cho dam dé tinh toan ra I6p bao vé c6t thép. Sau khi chay bai toan
thiét k&€, néu Etabs tinh ra cot thép qua chénh Iénh so véi cét thép da chon s bo,
thi ban doc nén chon lai I6p bao vé nay, sau do chay lai bai toan thiét ké. C lam
nhu thé dén khi nao ban doc c6 dudc két qua hop ly.

— Lam tuong tu dé khai bao cho céc tiét dién dam D22x45; D22x40; D15x30; D22x30 va
cac tiét dién cot C30x30; C22x22 nhu cac hinh vé duGi day:

Rect lar Secti
FTI——

Section Name D225 (/7 Desian Tpe
A y () Column (%) Beam
Froperties Froperty badifiers b aterial
[ Section Properties... ] [ Set Modifiers... ] BT400 ~ Canerete Cover to Fiebar Center
003
Diimensions Tep
7 N p
Depth (£3] (045 | 5 Battam 0.03
Width [12] N
T Reinfarcement Overmides for Ductile Beams
I Left Right
Top a i
et | Baottarn |0 a
.
(_FReirforcement. ] pispipCoier [
(o ] [ Cancel ]
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Rectangular Section Reinforcement Data

. Design Type
Section Mame |D22><4D |
() Column () Beam
Froperties Froperty badifiers b aterial
[ Section Properties... ] [ Set Modifiers... ] BT400 ~ ez B o iz Eeite
003
Dimensions Top

=1
=
for

Battom

Depth [t3]

width (2)

Reinforcement Overrides for Ductile Beamns
Left Right

Top [0 | o

Concrete | Bottarn |D | |D

.
- e m
[ ok ] [ Cancel |

Rectangular Section Reinforcement Data

. Design Type
Section Mame |D‘I 5430 |
() Column () Beam
Froperties Froperty badifiers b aterial
[ Section Properties... ] [ Set Modifiers... ] BT400 ~) B Bk, Yorren o (ke it
003
Dimensions Top

Depth (13) i X
Width [2) i

5 imﬁt
Concrete {

.
;e - e
[ ok ] [ Cancel |

Rectangular Section Reinforcement Data

£t , Battom

T

Reinforcement Overrides for Ductile Beamns
Left Right

—
o

=
[
=]

fa]
2
=3
=
=]
=

*
s

: Design Type
Section Name |D22><30 |
() Column () Beam
Froperties Froperty tadifiers b aterial
Concrete Cover to Rebar Center
[ Section Properties... ] [ Set Modifiers... ] BT400 ~
0.03
Diimensions Ve

Battom

=
w
for

Depth [t3]

width (12) iR jiiss

Reinfarcement Overides for Ductile Beams
Left Right

o

Concrete | Bottom |D | |D

.
e T
[ ok ] [ Cancel |
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i Reinf t Dati
Rectangular Section

Section Hame |C22><22

Froperties Froperty Modifiers
[ Section Properties. .. ] [Set Modifiers. .. ]
Dimenzsion:
Depth (13
widh (12
Concrete

Reinforcement...

I aterial

BT400 v

BIE 2SI
1o P ==
A ®
@ & @

IRtiiRii

Display Colar [ =

ok ]

[ Cancel ]

DgsignFrea
O

Configuration of Reinforcement

(=) Rectangular () Circular

Lateral Reinforcement

(@) Ties

Rectangular Reinforcement
Cover to Febar Center
Murnber of Bars in 3-dir
Murnber of Bars in 2-dir

Bar Size: ]

#l| =@ | @2
=
=

<1<

Comer Bar Size ]

Check/Design
() Reinforcement ta be Checked
(%) Reinforcement to be Designed

Rectangular Section

Section Hame | Ca3z

Froperties Froperty Modifiers

[5et Modifers.. |

[ Sechon Properties... ]

Dirmenzsions
Degth (13)
Wwidth [12] 0.33

Concrete

Reinforcement. .

I aterial

BT400 -

Diisplay Colar .

Lok J

[ Cancel ]

Dezign Type

(=) Coluyrn ) Beam
Configuration of Feinforcement

(%) Rectangular () Circular

Lateral Reinforcement
() Ties

Fectangular Reinfarcement
Cover to Riebar Center
Humber of Bars in 3-dir
Number of Bars in 2-dir
EBar Size ]

Cormer Bar Size ]

a3 | [eo][w

Check/Design
() Reinforcement to be Checked
() Reinforcement to be Designed

— Tiép theo, chung tdi ti€n hanh khai bao tiét dién tdm san. D& khai bao tiét dién san,

ban doc vao menu Define > Wall/Slab/Deck Sections, chon Add New Slab.
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Define Wall/Slab/Deck Sections WallfSlab Section

Sectiohs Click to:
< Section MName
JELF. Add Mew Deck b
vl .33 Mews Deck
WAL Edd M il Makerial BT400 I
[ Delete Section ] -
Thickness
Membrane
Bending 012
@ Shell O Membrane () Plate
Thick Plate

Load Distribution

— Khai bao cac théng s6 cho san vé sinh trong hép thoai ] Use Specisl One e Load Distibuton

Wall/Slab/Section (Section Name: SVS) :
Dizplay Color .

[ oK _J [Eancel]

+ Trong hop thoai Wall/Slab Section chon bé day
chéng kéo, nén (Membrane) va bé day chéng-uén
(Bending) bang chiéu day san 1a 0,12m. Kiéu phan
tr (Type) chon Thick Plate. Ta c6 thé chon-mau clia san vé sinh theo mong muén
trong muc Display Color.

— Lam tuong tu dé khai bao cac dic trung hinh hoc cho cac t&m san hanh lang (SHL),
san phong lam viéc (SLV), san phong hop (SPH), san mai (MAI). Ta c6 két qua nhu hinh

duéi day:
Sechion: Click. to:

DECK1 | dd Mew 5lab ]
Mal

[ Modiy/Show Section.. |
SLAB1T

SLY [ Delete Section ]
SPH

gys

WisLLT

1.3. Vé so do két cau.
— Thanh coéng cu 4+ ¥ dung dé di chuyén mat cat gilta cac tang.

— Cac cong cu sau lan lugt dé pRREAR phéng to thu nhd ctia s nhin.

_ Cac cbng cu sau lan lugt @& (¥4 PR % & 68 hian khung nhin dudi dang 3D, mat

phng, mit cit, quay khung nhin, nhin cong trinh véi goc nhin tir trén xudng.
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] civa s6 nay dang dé & ché d6 nhin “mat

= ‘ clra s6 nay dang dé & ché& do nhin 3D.

1.3.1. V& mat bang dam

— V@& va gan tiét dién phan t& dam cho tang 1, tiét dién
dam dudc gan ngay trong qua trinh vé& & hop thoai
Properties of Object trén man hinh.

Properties of Object

Type of Line Frame

Property 01530 ) |
koment Releases T I
Flan Offget Mormal D230

Drawing Control Tppe | D22<40
D 2245

:‘HSSM.Z}?

— Kich chudt sang clta s6 nhin dang mat phéng (Plan
View), duing chic néni 4+ & dé dich chuién mat phang
nhin Xu6ng té‘ng 1 mPan View - TANG 1 - Elevation 4 .

— Kich vao thanh céng cu v& Frame ™., clia s& Properties of Object hién Ién, chon tiét

dién dam sap vé D22x50 trong muc Property (hdp thoai Properties of Object nhu hinh
trén) . Sau d6 vé& dam bang cach tich hai diém dau (C1) va cudi (C6) nhu hinh vé.

@_@ @ @ Grid<F;T|:|>int ELC L=E

T A=0] L=20.96

| | |

&Lu’u y:

+ Khac v6i Sap2000, trong Etabs, ching ta khong nhat thiét phai vé tiing doan dam
nhd, ching ta chi bat budc phai chia nho khi c6 tiét dién thay ddi.

+ Giéng nhu Sap2000, trong Etabs, viéc vé phan t& Frame tU trai qua phai hay t

phai sang trai'sé lam thay d6i hé toa do dia phuong clia [ Wiew by Calors of
phan tu Frame. O Obiects
—  Kich vao bidutuong Set Display View Options B | sau d6 chinh | & Sections %
View by Colors of Section, [ SpecialEffects O Materials
[4] Agply to All'windaws vy Special Effects nhu [ Objest Shiink O Groups
hinh bén rn O Design Tupe
Dh!e':t il () Typical Members
— Sau khi v& xong cac dam co tiét dién E'bIECt_EdE'E ) B &W Printer
D22x50, ta chuyén sang vé& cac dam co tiét E”ﬁ"ﬂ” () Color Prirker

dién khac. Ta dudc so d6 két cau sau :
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m Plan View - TANG 1 - Elevation 4

1.3.1.1. Cdch thur nhat

— V& va gan dac trung hinh hoc cho phan t dam truc nhé ra khdi truc A theo truc 0X
moét doan —0,45m

+ Chung ta chinh thong s6 Plan Offset Normal trong-hdp thoai Properties of Object
tur 0 thanh —0,45.

+ Sau d6 vé tir diém M (toa dd A1) dén diém N (n&m trén truc A), ta ¢ hinh dui

day:
BE
Properties of Object Properties of Object

Type of Line Frame Tupe of Line Frame

Property [ 2245 Froperty D 2240

Moment Releases __ertmeme— Moment Releases __—Eomtirmess

Plan Offset Momal C 045 D) Plan Dffset Normal C [ETD)

Dirawing Contral Type Tone—spacetars Drawing Control Type e

® o
© o
1
|
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— Tuong tu ta chinh Plan Offset Normal trong hop thoai Properties of Object bang 0,94
va vé dam D22x40 ti diém X d&n diém Y nhu hinh vé trén.

Add of Remove Buttons =

, phéng to man hinh dé vé phan
h |
' Perpendicular (1423

|
d4u dam bi thié'u.‘ i . V& nét cac phan tir dam con
lai nhu cac phuong phap da trinh bay & trén. Ta c6 két qua sau:

— Chon chiic nang bat diém vuéng géc

P plan View - TANG 1 - Elevation 4 (=13 D View O

Yo¥

D15X30

—

-®
5

0

f=
%
S|

D22Xs0
D22Xs0
D22X30

1 D15X3

D22X

D2zx40

D2

[
e

45

2X40

I0ER2X30
22X80
D22X50

D2Enas

ks

e AT

I
D22X50022X50 D22¥50 _®

D2PX50022X50

D2g

D2PX50022X50

1.3.1.2. Cdch thur hai
Céach nay mé ta cac dung chiic nang Reshape Object cla Etabs.

— V& dam tiét dién D22x50 trung véi truc A nhu hinh vé:

D22445
2 2 3 8 2
= = < b e
] o [ ] )
8 ——=a———=& B d
S P22x45 ™

A

DAam trudc khi chia

— Sau d6 chon dam vira vé, vao menu Edit > Divide Line dé& chia ddm nay tai nhiing
doan nhd giao véi luGi.
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Divide Selected Lines

() Divide inta Objects

Dam da dudgc chia lam 3 phan

45

() Break at Intersections with Selected

Lines and Paints
(%) Break at Intersections with Visible
Grid Lines

b

I

22¥50
22¥5

D22X50 ?
Q
(=
I
>
h
[
3
o
)zzxan

D22x50

12%40
Dyaxds )

[ ok, ] [Cancel]

— Chon ba dam nhd trén, vao menu Edit - Cut, sau d6 vao menu Edit > Paste, dién
vao hop thoai Paste Coordinates nhu hinh duGi. Ta c6 két qua nhu sau:

| o22iss
[

Change Flan Coordinates By

C"|'r ~ a ~ - ~ = [
w] 3 dam sau khi da dich chuyé 4] i
Delta % g@\ o N 5 ﬁ
Delts v a a P B2X40 o

[ ok | [ Cancel |

— Phong to phan dau dam con thiéu, bdm vao coéng cu. [ . Sau d6 kich
chudt vao dam can kéo dai, cam dau dam kéo vao vi tri N dau dam
N Reshape Object

D22x50 nam ngang. \"‘.ﬁj‘

g &

Ly L

8 L=4.35

® > Booxas ® Pont > K o%45
Truédc khi chinh Sau khi chinh

Sau d6 lam tuong tu d6i vGi cac dau dam khac.
Chung ta con-mot phan dam nhé ra phia truc 1
nhu hinh vé bén.

— Chon diém H, sau dé chon menu Edit >
Extrude points to Lines. HOp thoai Extrude
points to Lines hién 1én, dién cac thong s6 nhu sau:
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M Extrude Ruints to Lines [Z]@

Linear ] Radial |

Increment D ata

dx
&
d:
g
>
a
A IF‘oint A D22X45
H

Nhu vay diém H da bién thanh mot Frame, sau d6 ta gan tiét dién D22x45 cho Frame viia
sinh ra bang cach: chon Frame viia sinh ra, vao menu Assign > Frame/Line > Frame
Section, chon tiét dién D22x45. Ta c6 két qua nhu'sau -

Assign Frame Properties

Fropertias Click. ta:

Type in property to find:

| Impart | A+ide Flange ,V‘|

22445

A-Trweb12 ~ |sdd | \wide Flange v
A-TriwebPIPE =

L2222 -

037433 [ M adifysS haw Froperty... ]
ConcBm

ConcCol Lrelete

1.3.1.3. Cach thu ba.

Cach thr ba dua ra v6i muc dich mé ta cach vé phan t& Frame ma Sap2000 khong co.
Nhu d& biét trong cach th&r nhat va th( hai, ta v& dam bang cach tich diém dau va diém
cudi clia dam, phan nay chung t6i gi6i thiéu cach vé bang cach khoanh mét hinh vuéng
chita diém dau va diém cudi clia dam can vé.

— Gi4 st ta.can vé dam cla truc A. Kich vao biéu cong [y

~ . . . i'\%i . || Type of Line Frame
cu vé nhanh Creat Line In Region or at Click % . Hop IIPropelty D220

. . . v n ~ 2 , ~ ~ Moment Releases Continuous
thoai Properties of Object hién 1&én. Chinh cac thdng SO  |[Fian bifset Nomal .

trong hép thoai nay cho dung vGi dam can vé.

— Khoanh vung can vé Frame.



Ung dung ETABS trong tinh toan céng trinh 103
& & & x

% """""""" QT 5] ;.:xq a ‘ Brp2XAC
@ ___________ X ®7 02245 D22X45  D22X4]

Khoanh vling can vé Két qua la ba dam doc truc A da dugc vé

D22k
D22k

1.3.2. V& mat bang cét.
Né&u ban doc cb kho khan gi trong qua trinh thuc hanh, xin tra doc phan cha y trong muc
2.3.2.3.

1.3.2.1. Cdch thur nhét
Trong cach nay, chdng t6i gidi thiéu cach vé cot bang cach kich chudt trén mét bang béng
két cau.

Property sang tiét dién cot C22x22. Sau d6 kich vao tung vi tri c6 cot M (toa do A1), N
(A2), P (A3), Q (A5), R (A6). Ta cb két qua nhu sau :

Pr B
Property L2222
Moment Releases Conlinuous
Angle 0.
Plan Offget 0
Plan Offget 'y

0 9 0o

©

©

@—M,\ N P Q R

1.3.2.2. Cach thu 2

M6 ta phuang phap vé nhanh clia cot la muc dich chinh dugc dé cap trong cach nay.

Property sang tiét dién cot C33x33. Khoanh hai hinh chir nhat nhu hinh dudi day.
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m Plan View - TANG 1 - Elevation 4 Line Draw Mode

Property L3433
Moment Releases Continuous
Angle 0.
Plan Offset < 0.
Plan Offzet v 0.

[Z)[E][] | ™ Plan View - TANG 1 - Elevation 4. Line Draw Mode

EEX

Property L3433
Moment Releases Continuous
Angle 0.
Plan Offset < 0.
Plan Offzet v 0.

S

e = o| Disxan o
= = = =
B a D15X30R) ]
a a = B peagkan 2

5| | D2axa

K|

A5 L p2axes 8 | |
2 2 = 2
2 2 2 2
= Z 2 2 2
al a al Dfzxs0 & al
o [=] o o
®m_h3—mﬁm_7—vﬂm—' —_Dzzxas 4

9=1ES)

1.3.2.3. AChlJ

y

Trén mat béng, néu ta chon mot diém, ta kich vao diém can chon. Néu ta muén chon mét

cot, ta khoanh mot hinh chit nhat bao 18y cot do.

1.3.3. V& miat biang san

SU dung chiic nang L7 d& vé san qua cac dinh clia mét da giac. Chinh tiét dién san SPH
trong thudc tinh Property clia hop thoai Properties of Object. Sau d6 vé qua cac dinh cla

san phong hop.
A Khuyén céo:

+ Ban doc nén vé qua tat ca cac diém ma canh da giac di qua.

— 11 cham den trén bién san & 11 diém clia da giac can vé.
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oA

v

@
2 ] 2 | Properties of Object %]
5 5 = ; Property SPH
3 a a8 @ - || Local &xis 0.
f:j — || Drawing Control Mone <space barr
g I
'3 4] D22245 o
(- lo® . o o 4 |

O_

— Tuong tu, ta c6 thé vé hét cac san cla tang 1.

, Object ¥iew Optionz
— Chon clia s6 Plan view — TANG 1 — Elevation 4, sau d6 kich [Jitea Label
2 . . . , P . [E3 LabDels
vao biéu tuong Set Display View Options B | sau d6 chinh View [ Line Labels
by Colors of Section, va Object View Options nhu hinh bén. [ Point Labels
— Cuéi cling ta dugc két qua nhu sau: [v] &rea Sections

P Plan View - TANG 1 - Elevation 4 EIBIEX] | 3-b View

1.4. Sao chép mat bing két cau

— Trén clia'sd mat bang két cau tang 1, chon tat c& cac phan tif bang Ctrl+A. Sau d6
vao menu Edit > Replicate. Chon muc Story, chon TANG 2, TANG 3, TANG 4. Nhan
OK. Ta c6 két qua nhu sau:
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Lingar I R adial I Mirror Stary |

™ 3D View 0 =1[E3]

Replicate on Stories

Qg

Cancel

[ Delete Original

ALuu y: Trong hop thoai Replicate c6 muc Option, trong muc nay c6 rat nhiéu lua chon
cho viéc sao chép tang. Vi du, ban cé thé chi sao chép mat bang két cau dam cot san ma
khéng sao chép tai trong trén mat bang két cau do.

— Chuyén mat phang nhin qua cac tang, rdi gan lai tiét dién san bang cach : vao menu
Assign > Shell/Area -> Wall/Slab/Deck Section.

m Plan View - TANG 3 - Elevation 11.2
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1.5. Gan lién két noi dat.

Chuyén clia s6 nhin mat bing xuéng Base. Chon tat ca cac diém bang cach khoanh mot
hinh ch{r nhat, roi vao menu Assign = Joint/Point - Restraint (Supports). Hop thoai
Assign Restraint hién lén, ta tI'C[1 hét vao cac lua chon nhu
hinh v& bén. Sau d6 kich OK d& thoat khdi hop thoai. -

Restraints in Global Directions

Nhu vy ta da hoan tat xong viéc tao mo hinh két cau. 9] Tranation X [7] Rotaion sbout X
. ~ < P Translation v’ Rotation about
1.6. Phuong phap vé sannhora [#] Tranglation 2 [+] Rotation about 2

DE& thuan tién cho viéc tao mo hinh két cdu trén, ching ti |  Fast e
gi6i thiéu mot phuong phap vé san nhé ra (nhu ban céng)
nhu sau: [

— Chung ta chon cac dam & truc 1, sau d6 vao menu
Edit > Extrude Lines to Areas. Hop thoai Extrude Lines to Areas hién |én, chung ta dién
dx = -0.44, ching ta dugc két qua nhu sau:

™ Extrude Lines fo Areas
| Radial |

® Increment Data

&
» o]
&

®

[ Delete Source Objects
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— Sau d6 chon san vira sinh ra, gan tiét dién pht hdp cho san d6.

1.7. Gan san tuyét doi cimg

Define Diaphragm

1.7.1. Dinh nghia cac Diaphragms _ _
- Diaphragms Click to:

— Vao menu Define > ] [ AddNew Diaphragm |

. R . iaphragm Data Al |
Diaphragms. HOp thoai e [ Modiy/Show Disphragm |

- ; i TANG2

Deﬂne Dlaphragm h'@” Diaphragm TANG1 TANGZ [ Delete Diaphragm ]
lén, bd&m nat Add New —

. N A -EIK
Diaphragm. Dién tén @ Rigid O SemiFiigid
Diaphragm TANG1 vao
Textbox, sau dé chon Lok ] [ cancel |

Rigid, r6i bAm nut OK.

— Tuong tu, ta dinh nghia cac Diaphragms cho tang 2,3 va tang mai.

1.7.2. Gan Diaphragms cho cac tang

m Plan Yiew - TAMG 1 - Elevation 4

— Chuyén clta s8 nhin m&t bang xuéng tang 1.

Chon tht c& cac cdu kién clia ting 1 bing céch

khoanh mét hinh chit nhat bao kin ca mat bang. Sau Diaphragms ik to:
d6 vao menu Assign > Shell/Area > = ot (__Add New Disphiagm )
Diaphragms. Sau d6 chon TANG1 trong hop thoai [ Modiy/Show Diaphragm |
Assign Diaphragms. TaNES [ Delete Disphisgm |
— Chon chiic nang 18y lai cac phan ti vira dudc
Select

Bk o W | L ,

chon Get Previous Selection @ (chiic et e D
IECOnneCt from laphragms

nang ps trong thanh céng cu nay). Sau d6 vao

menu Assign > Joint/Point > . Diaphragms.
Chon TANGH1 trong hép thoai Assign Diaphragms

— Chung ta lam tuong tu cho cac tang 2, 3 va tang mai.

1.8. Binh nghia céc

trudng hop tai trong Losds o
Self Weight Auta

Vao menu Define > Load DEAI;PDE . 1thlultiplier Lateral Load

Static Load Cases. Hop D [T [ S— T —|

thoai Define Static Load = WIND 0 User Defined

Cases Name hién lén.

Cancel
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Chung ta dinh nghia ba trudng hop tai trong TT (Tinh tai), HT (Hoat tai), TKL (Tai trong
nhap vao tam khéi lugng), TC (Tai trong nhap vao tam cimg):

1.9. Khai bao khai lugng cua cong trinh

Define Mass Source

I az:5 D efinition

— Tan s6 dao dong clia cong trinh. 2 7w o2l el el e

) (%) From Loads

() From Self and 5 pecified Mazs and Loads

Viéc khai bao nay anh hudng dén:

— Khéi lugng clia tiing Diaphragm (c6 thé dung dé

Define Mazz Multiplier for Loads

tinh toan tai trong déng) xem thém muc 1.12. Load Muliplier
HT (|05
Cach khai bao nhu sau: _ Add
— Bubc 1: khai bao tinh tai (v6i hé s6 Self Weight |

Multiplier bang 1,1) va hoat tai nhu muc 1.8. |

— Bu6c 2: nhap tai trong ftinh tai va hoat tai (trong 2] nclude Latgial Mass Ohp
bai tap nay ching t6i khong dé cap dén cach nhap [l Lump Lateral Mass at Story Levels
tai trong hoat tai va tinh tai). Ll |7 [ Carcel ]

— Buéc 3: vao menu Define > Mass Source. Trong hop thoai Define Mass Source dubi
day chung t6i mudn khai bao khéi lugng tham gia tinh toan bao gom 7T + 0,5HT.

1.10. Khai bao tu dong chia nho san va dam

1.10.1. Ty déng chia nh6 dam

Mac dinh Etabs tu dong chia nhd dam tai noi:

— Dam giao nhau véi dam.

— 8an giao nhau véi dam.

— Tai vi tri san tu dong chia nho.

Cho nén ta khong can khai bao tu dong chia nhd dam (tdc la chang ta gilr nguyén ché

doéng mac dinh).

1.10.2. Tu ddng chia nhé san

Chon tat ca san cla cac tang (Ctrl + A). Sau d6 vao menu Assign > Shell/Area > Area
Object Mesh Options.



110

Chuong 5: Bai tap thuc hanh

Area Object Auto Mesh Options

Floor Mezhing Options

() Mo Auto Meshing [Use Objsct as Structural Element)
(%) Auto Mesh Object into Structural Elements
tesh at Beams and Other Meshing Lines
Mesh at '/ all and Ramp Edges
[ Mesh at Wisible Grids
Further Subdivide Auto Mesh with kM asimum Element Size of

Fiamp and ' all Mezhing Options
() Mo Subdivision of Object

() Subdivide Object inta Elements with Masimum Size of

[ 0K ] [ Cancel ]

() Default [Auto Mesh at Beams and ‘Wallz if Membrane - Mo Auto Meshif Shell or Plate)
() For Defining Figid Diaphragm and Mazz Only (Mo Stiffness - Mo Vertical Load Transfer)

() Subdivide Object inta I:l wertical and l:l harizorital

Add restraintz/constraints on edge if cormers have restraints/constraints

[ ]

Chon chiic nang Auto Mesh Object into Structural
Elements va chon kich thuéc Subdivide 1a 0,5m nhu hop
thoai trén.

D& xem lai su chia nhd nay, kich vao biéu tuong Set
Other Special Items nhu hinh bén (chon PG S
Auto Area Mesh). Nhan OK dé thoat | [lAddiisnaMases
khdi hop thoai.

Ban doc xem thém muc 3, chuong 3.
1.11. Kiém tra md hinh

Sau khi Iap mé hinh xong, ching t6i khuyén céo nguoi
lap md hinh nén kiém tra lai m6 hinh béng chlc nang
menu Analyze - Check Model. Tich vao tat ca cac
muc nhu hinh duGi.

Né&u md hinh khéng c6 16i, hop thoai sau sé& hién 1&n :

- B

todel has been checked, Mo warning messages

™ Check Model

Line Checks

Line overlaps
Line intersections within tolearmce
Line intersections with area edges

Puint Checks

Fuointe/FPaints within tolerance
Fuaints/Lines within tolerance
Paints/&meas within tolerance

Area Checks
Area overlaps

Tolerance for checks |0.001 m

[ Selected objects only
Check meshing for all stories
Check loading for all stories

[ 0K ] [Eancel

X
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Huéng dan sira mot s6 16i mac phai (dudi day chi la vi du tham khao).

1.11.1. Vidu 1

TANG 3, F17 & F6 are too close. Check at (-0.003,9.845,11.2): Tang 3, san 17 (Floor 17)
va san 6 (Floor 6) qua gan. Phuong phap sira nhu sau:

—  Chuyén sang clra s6 nhin m#t bang, dung chic ndng ¥ ¥ chuyén mat phdng nhin
lén TANG 3.
— Kich vao biéu tuong Set Display View Options ¥ | sau d6 chinh Object View Options
nhu hinh  bén (chon Area Labels). Nhan OK dé thoat khdi hop
thoa | . Object YWiew Options

[¥] frea Labels
— Sau d6 sU dung chiic nang | [Jiielebek F17

, 2 N [[] Paint Lahels
phong to thu nho, tim dén canh ] e Sections ,

giao gitta hai san F17 va F6. | [tineSestions |
Hodc chuyén dén toa do (- g;‘:ﬁi’z:zes !
0.003,9.845,11.2) dé tim. Phoéng [JLine Local xes
to canh d6 lén va quan sat I6i. Sau khi phat hién ra 16i, ngudi 1ap mé
hinh tu chinh s(ra.

F6

— Vinhu du I6i san F17 va F6 c6 mét phan bi tring 1én nhau nhu hinh

Object YWiew Options

ben ) |:| Area Labels
Line Labels
1.11.2. Vidu 2 [ Pait Labiels

[ firea Sections

TANG 3, B72 & B70 are too close.[ .0009]. Check at (0,3.9,11.2): Tang | [LineSestions
[ Link Sections

3, dam 72 (Beam 72) va dam 70 (Beam 70) qua gan. Phuong phap sta | ue.ocs s
nhu sau. [ Line Local suxes

i A

— Chuyén sang clra s6'nhin mat bang, duing chic nang chuyén mat phang nhin

lén TANG 3.

— Kich vao biéu tugng Set Display View Options ™ | sau d6 chinh Object View Options
nhu hinh bén (chon Line Labels). Nndn OK dé thoat khédi hop thoai.

— Sau d6 sir dung chirc nang phong to thu nhd, tim dén vi tri giao
gitta hai ddm B72 va B70. Hoac chuyén dén toa d6 (0,3.9,11.2) dé
tim 16i. Phéng to vi tri d6 1én va quan sat 16i. Sau khi phat hién ra 16i,
ngudi 1ap mé hinh tu chinh slra. Vi nhu hinh bén thé hién 16i hai dam
qua sat nhau.
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1.11.3.Vidu 3

Warning: Check meshing, AtTANG 3 e

area F18 (40.29% Increment): L6i nay :
gdp phai khi c6 mét mau san nhd ra i

khoi ddm nhu hinh bén. i

1.11.4.Vidu 4
TANG 3, 148 & B54 are too close. Check at (' Object Present in Yiew Object Wisv Options
0.001,3.889,11.2): Tang 3, diém 148 va dam B54 qua | CFeriea) [ Area Labels
. o wiall [Area) Line Labels
gan nhau. [¥#] Ramp [&rea) [¥] Pairt Labels
R o o . A . , 2 2 . . [¥] Openings [Area) [ Area Sections
— Day la I6i gitra diém va dam, nén ta c6 thé an san di | 7 ainusmess [ Like Sections

cho dé nhin. Sau d6 cho hién thi tén dudng Line va Point
lén. D& lam dugc viéc d6, ban doc kich vao biéu tuong Set Display View Options ™ | sau
do6 chinh Object View Options va nhu hinh bén (chon Line Labels, Point Labels va bd
chon Floor Area). Nhan OK dé thoat khoi hop thoai.

— Sau d6 st dung chiic nang phéng to thu nhd, tim dén vi tri dAm B54 va diém 148.
Hoac chuyén dén toa do (-0.001,3.889,11.2) dé tim I6i. Phéng to vi tri d6 1&n va quan sat
16i. Sau khi phat hién ra 16i, ngudilap mé hinh tu chinh sita.

1.12. Chay mé hinh

Truéc khi chay mé hinh, ban doc khai bao viéc tinh toan tam cing: Analyze menu >
Calculate Diaphragm Centers of Rigidity.

Dé& chay md hinh, ban doc vao menu Analyze - Run Analysis.

1.13. Toa dd tam cimg va tam khdi lugng tan sé
dao dong = ® ANALYSIS RESULTS (7 {

-1 Dizplacements

Vao menu File = Export - Save Input/ Output as +[] Reactions
Access Database File. Chon bang ANALYSIS RESULTS | = & IHENEIETE
I \ . o . #-E Building Output
- Building Output va, Modal Inforrpatlon trong hop thoai + O Frame Dutput
Choose Tables. Nhan nut OK dé bat hoi thoai Acces + [ Area Output

Database File, ban doc dién tén file Access, nhan nat Save. #-[1 Objects and Elements

Mé file Access vira ghi, ban doc sé nhin thdy mét danh sach cac bang vira dudc xuét ra :
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& BT1 : Database {Access 2000 file format)

[igoren B Desion Hnew | X | 2o T
Ohjects Create kable in Design view
| 1 Tahles E‘:J Create kable by using wizard
_ETJ ENENES Create kable by entering data
_ =] Building Modes
E Farms m ,
i Reparts 1 Modal Load Participation Fatios
'@ Pages =] Modal Participating Mass Ratios
2 Macros = Modal Participation Factors
= Story Shears
@ Modules = Tributary Areas And RLLF
Sroups
[#] Favorites

Bang Center Mass Rigidity chita tam khai lugng va tam cling cla ting Diaphragm (xem
muc 7 chuong 1).

B Center Mass Rigidity : Table E”E|E|
Story Diaphragm hassy MassY ~_HOM Y G ¥OR YCR

b [ TANG 1 TANGT 10.75841 1079841 _  10.35802 4761499, 0 B.256758

| |7AnG 2 TANGZ 5769231 5789231, 1201847 | 4.942095, 1078475 B.201634

| |TanG 3 TANG3 5760231 5789231 12018471 4.942096 10.60542 F.183755

| |TAnNG 4 MAI 1020993 10.20993 1034721 475617 10.8178 F.176881

*

Record: E | 1 E][E of 4

Bang Modal Participation Factors chira cac dang dao dong tir 1 dén 12, chu ky dao déng
va chuyén vi clia sau bac tudo.

B Modal Participation Factors : Table EHE@

Mode Pariod [UE Y Uz R RY RE

id 1 0.787476 4358223 0.3800945 0 -3.80078 48.55062 2413076
| 2 0.7280959 _-D.5l]?'25_21| N 5257817 0 -58.43055 -5.6836504 1.255003
| 3 0.662619 - 2.926891 0.3464872 0 -4.628565 3269536 -36.62403
| 4 02714003 1.712951 010652903 0 0.2269112 -3.166054 8.868738
| A 0.2511333|  -0.07071037 -2.0447592 0 -4.036101 0.05951536 1.305604
| 5 0.2265066 114081 0.0318175 0 -0.4520353 -2. 166804 -13.05788
| 7 01535906,  -0.5273219 -0.1643185 1] 0.4000513 -1.30B567 -3.498888
| 8 0.1405664 0.2104508 -0.6377486 0 1.632131 0.5022511 -0.88165966
| 9 01285044 0.409254 0.1138364 0 -0.2770942 1.026422 -4.495641
| ﬂ'_ 01034272 01023383 0.1056378 1] 0.1817399 01736289 1.351948
| 11009278503 0.1312572 -0.1455415 0 -0.2558654 -0.1853494 -0.4089383

12 0.08377168 0.1024355 0.07113477 0 0.1256266 -0.1516289 -1.1267595
B

Record: E 1) 1 E]MM of 12

1.14. Phwong phap nhap tai vao tam khdi luong

Céac phuong phap nhap tai trong khac (tai trong phan b6 déu, khéng déu 1én phan tlr
Frame, tai trong tap trung tai mét diém ho&c trén mét thanh) chang téi khéng dé cap dén
trong phan Etabs. Cac ban c6 thé tham khao trong phan Sap2000.



114 Chuong 5: Bai tap thuc hanh

frong phan nay ching

t6i huéng dan cach nhap

. R . , Loads Click Ta:

tai trong vao tadm cung. Self weight Ao
, . R . Load Type M ultiplier Lateral Load

TruGe khi nhép tai trong TKL QUAKE  ~[D Userloads v

N A ~ - T DEAD 1.1

vao tdm cing chung ta [0 luser Loads
2. . , R , TC WIND 1] User Defined Y

phai khai bao va gan HT LIVE 0 [_Deeelod ]

Diaphragm cho céac tang

nhu phan 1.7. Sau dé
P N ’ P P -Eancel

nhan vao nit khéa @ @&

bd khdéa va vao menu
Define > Static Load Case. Trong hop thoai Define Static Load Cases Name, chon loai
tai trong TKL, sau d6 nhan nat Modify Lateral Load. Nhap tai trongtheo phuong X, Y va
mo men xoan trong mat phéng XY lan luct la FX, FY, MZ.

Cach 1: nhan vao nut Apply at Center of Mass.
Cach 2 : nhan vao nut User Specified Application Point.

— M®& bang Center Mass Rigidity trong file Access da xudt tir Etabs ra trong muc 1.12.
Copy phan tam khéi lugng va Paste vao cot toa dé X, Y trong hép thoai User Seismic
Loading nhu hinh vé du6i.

User Seismic Loading

Edit

Uszer Seizmic Loads on Diaphragms

Stary Diaphragm F Fv M= s
TANG 4 bl 1 0. 0.
TANG 3 TANG3 2 0. 0.
TANG 2 TANG2 3 0. 0.
TAMG 1 TANGT 4 0. 0.

(7 Uszer 5 pecified &pplication Point
(®) Apply at Center of Mass Additional Ece. Ratio [all Diaph.) 0.05

118 Cancel
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User Seismic Loading

Edit

Usger Seizmic Loads on Diaphragms

Story Diaphragm F Fr M b is -
TANG 4 sl 1. 0. 0. 10.34721 47RETY
TANG 3 TANG3 2. 0. 0. 1201847 4942096
TANG 2 TANGZ 3 0. 0. 1201847 4942096
TANG 1 TANGT 4. 0. 0. 10.35802 4781459

() User Specified spplication Paint

() Apply at Center of Mass

[

ALuu y:

+ Trong file Access, toa dd tdm khéi luong dudc luu tir tang 1 dén tang 4. Con hop
thoai User Seismic Loading thi ngugc lai, tir ting 4 dén tang 1.

+ Loai tai trong ndo sé nhap vao tam-khéi luong ? Ban doc cé thé tim cau tra I15i &
cac bod mon két cau cong trinh.

— Nhé&n OK dé thoat khoi hop thoai.

1.15. Nhap tai trong vao tam cimg

Trong phan nay ching téi huéng dan cach nhap tai trong vao tdm cling. Truéc khi nhap
tai trong vao tdm cing ching ta phai khai bao va gan Diaphragm cho cac tang. Sau dé
Vao menu Define - Static Load Case. Trong hép thoai Define Static Load Cases Name,
chon loai tai trong TC, sau d6 nhan nat Modify Lateral Load.

— Nhép tai trong theo phuang X, Y, va mé men xoan trong mat phéng XY lan lugt 1a FX,

Define Static Load Case Names

FY, MZ.

- M& Dbang Center
Mass Rigidity trong file
Access da xuét tur Etabs
ra trong muc 1.12. Copy
phan tam cling va Paste
vao cbt toa d6 X-Ord,
Y-Ord trong hdép thoai
User Wind Load nhu
hinh vé duéi day.

Loads
Self weight Auta

Load Multiplier Lateral Load
Uszer Defined  w
T
TEL User Loads
TC Lzer Defined
HT

Click To:
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ALuu y:

+ Trong file Access, toa dd tdm cling dudc luu tr tang 1 dén tang 4. Con hop thoai
User Seismic Loading thi ngudc lai, tir tang 4 dén tang 1.

+ Loai tai trong nao sé& nhap vao tam ciing? Ban doc c6 thé tim cau tra 16i & cac bod
mén két cau cong trinh.

User Wind Load

Edit
Uszer Wind Loads an Diaphragms

Stary Diaphragm Fa Fr W2 x-0rd v-Ord &

TANG 4 hddsl 4 0 0. 10.8178 £.178881

TANG 3 TANG3 g 0 0. 10.80542 £.183755

TANG 2 TANGZ 3 0 0. 1078475 6.201634

TAMNG 1 TaMG1 7 0 0. 10,7233 £.256758
hd

~ Nnéh OK a8 thoat Knd htp thoa.

2 2. Combinationz Click. ta:
1.16. To hgp tai trong — e
Phan t6 hop tai trong cua Etabs tuong tu trong [ Modify/Show Combo... |
phan hudng dan s dung Sap2000, ban doc tham [ DeleteCombo ]
khao thém trong muc XXX trang XXX.
Vao menu Define = Load Combinations, chung

t6i dinh nghia hai t6 hop ti trong nhu sau:
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Load Combination Data Load Combination Data

Load Combination Mame TH1 Load Combination Mame TH2
Load Combination Type ADD ~ Load Combination Type ADD ~
Define Combination Define Combination
Caze Mame Scale Factor Caze Mame Scale Factor
TT Static Load w1 TEL Static Load % |09
TT Static Load TT Static Load 1
HT Static Load 1 Add HT Static Load 09
TC Static Load 0.9
TKL Static Load
[ Ok ] [ Cancel 0K ] [ Cancel

1.17. Kiém tra lai so dd két cau

Truéc khi chay mé hinh dé I8y két qua ndi luc ban doc can kiém tra lai so d6 hinh hoc va
sa do tai trong.

1.17.1. Kiém tra lai so dé hinh hoc

Ban doc can kiém tra lai:

— Tiét dién dam cot san vach.

— Cac diaphragm va cac lién két noi dat.

1.17.2. Kiém tra lai so dé tai trong

Ban doc can kiém tra lai tat ca cac taitrong nhap vao so dé hinh hoc béng céach:

— Menu Display = Show Load = Joint/Point d& hién thi tai trong tap trung tai nat hodc
tai trong tap trung trén thanh.

+ ALw y: Tai trong tap trung tai tdm khéi lugng (s dung chlc nang Apply at
Center.of Mass trong muc 1.14) chi hién thi khi da chay mé hinh. Vi khi chay mo
hinh-Etabs méi tinh toan dugc tdm khéi lugng.

— Menu Display = Show Load = Frame/Line dé hién thi tai trong phan bé trén thanh.

— Menu Display = Show Load = Shell/Area dé hién thi tai trong tac dung lén phan tir
Area.
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1.18. Chay chuong trinh va quan sat noi luc

D& chay chuong trinh, ban doc vao menu Analyze - Run Analysis.

Xem két qua ndi luc:

— Menu Show = Show Deformed Shape: xem sd dé két cdu da bi bién dang cla ting
trudng hap tai trong hoac cla tiing trudng hap té hap tai trong.

—  Menu Show = Show Mode Shape: xem tan s6 dao déng va s do két cu da bie bién
dang cla ting dang dao dong.

—  Menu Show Member Force/Stress Diagram = Support/Spring Reactions: Xem phan
luc tai cac lién két noi dat

— Menu Show Member Force/Stress Diagram - Frame/Pier/Spandrel Forces: Xem noi
luc clia cac phan t&r Frame, Pier, Spandrel.

—  Menu Show Member Force/Stress Diagram-=> Shell Stresses/Forces: Xem (ing xuét
va ndi luc clia phan tr Area.

™ 3.D View Moment 3-3 Diagram  (TH2) =13

ALuu y:
— Ban doc can phai kiém tra lai két qua ndi luc bang cach:
+ Quan sat mét cach truc quan ndi luc ctia ting phan t&. Tim ra nhiing chd vé ly néu
co.
+ So sanh phan luc tai chan cot ma Etabs tinh ra véi két qua phan Iuc ma ban doc

don tai tinh toan so bd bang tay. Néu hai két qué d6 chénh léch qua 16n, ban doc
can kiém tra lai cac budc trén.
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—  Kiém tra lai tAn s6 dao ddng so véi két qua tinh sa bo.

— Can luu y rang, tan s6 dao déng 1,2,3...n trong Etabs khéng tuong (ing véi tan sé dao
doéng co ban s6 1,2,3... dudc dé cap dén trong cac tiéu chuén thiét ké.

1.19. Khai bao bai toan thiét ké cot thép cho Frame

— Khai bao tiéu chuén thiét k& trong menu Options > Preference > Concrete Frame

Design.
Concrete Frame Design Preferences
Desigh Code /BSED

Time History Design Ermetorer—

MNumber of Interaction Curves 24

Number of Interaction Points 1

Consider Minimum E coentricity es

Pattern Live Load Factor 0.75 Y {
Utilization Factar Lirit 0.95 Tiéu chuan BS

Cancel

— Khai bao t6 hgp tai trong s& dung dé thiét k& cot thép trong menu Design > Concrete
Frame Design > Select Design Combo. Design Combos 14 t& hop sé& dung dé thiét ké,
trong vi du nay chung t6i.chon TH1 va TH2.

Design Load Combinations Selection

Chooze Combos

Lizt of Combos Design Combaos

[DEon
DCoM10 TH2

| DCON2

| DCONE

Do

DCOMNS

DCOME Shi
pEone
DCOME

DCONS

[ 0K ] [Eancel]

—  Kiém tra lai cac thong sé vé vat liéu.

+ Vao menu Define > Material properties > Kiém tra lai vat liéu bé téng da khai
bdo. Cac muc trong phan Design Propertiy Data thay déi theo tiéu chuan thiét ké.
Cac théng s trong tiing muc ciing thay déi theo tiéu chuén thiét ké.
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+ Cudng do chiu nén clia bé téng thay déi theo tiing tiéu chudn thiét ké&, cé tiéu
chuén yéu cau cudng d6 bé téng theo mau thi nghiém hinh lap phuong (Cube), cb
tiéu chudn yéu cau nhap vao cudng dd bé téng theo mau thi nghiém hinh tru
(Cylinder)... Céac théng s6 nay ban doc c6 thé tim thdy trong cac tiéu chuan thiét

ké.
Material Property Data
Dizplay Calor
M aterial Mame Calor _
Type of Material Type of Design
&) Isatiopic. () Orthatrapic Design Concete |
Analyziz Property Data Design Property Data [BSE8110 97)
Mass per unit Yalume 0.25 Conc Cube Comp Strength, fou 17335175 —|
Weight per urit Yaolume 25 Bending R einf. Yield Stress, fy @D—D _—_
Madulus of Elasticity 2400000. Shear Reinf, Yield Stress. fys 000
Prisson's Ratio 0.z [ Lightweight Concrete
Coeff of Thermal Expansion 5.900E -06 E Sho !— -
Shear Modulus 1000000.
[ Ok J [ Cancel ]

— Kiém tra lai cac thong s6vé I6p bao vé bé téng ciing nhu kiu phan ti (Beam, column)
cla tung tiét dién Frame: Vao menu Define = Frame Section - Chon tiét dién >
Modify/Show Property 2> Reinforcement.

— Pé thuc hién qua trinh tinh toan cot thép cho phan t& Frame, ban doc vao menu
Design > Concrete Frame Design - Start Design/Check of Structure.

—  Pé quan sat két qua thiét k& cot thép, vao menu Design > Concrete Frame Design
- Display Design Info, sau d6 chuyén don vi hién hanh tir Ton-m sang Ton-cm.

0.083 0.083 0.336
0.192 0.282 0.167

+ DG6i v6i méi phan t&r dam, s6 phia trén |a dién tich thép I6p trén clia dam, s6 phia
dudi |a dién tich thép 16p duGi clia dam.
+ Dai véi phan ti cot, Etabs tinh toan ra téng dién tich c6t thép cla cot dob.

A\ chay:
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— Sau khi chay bai toan thiét k€, néu phan t& Frame khong hién ra dién tich c6t thép ma
phan t& Frame d6 chuyén sang mau dd va hién chir O/S, thi nhig thanh d6 khéng du
kha nang chiu luc:

+ Dang 1: OS #2: (Reinforcing required exceeds maximum allowed). Thép gia cuong
yéu cau vugdt qua gidi han cho phép.

+ Dang 2: OS #45: (Shear stress due to shear force and torsion together exceeds
maximum allowed) (ng suét cat gay ra luc cit va xodn dong thai vuot qua gidi han
cho phép.

— Dai véi trudng hdp thanh khdéng dd kha nang chiu luc, chidng ta phai thuc hién it nhéat
mét trong cac phuong phap sau:

+ Tang dién tich tiét dién.
+ Tang mac bé téng.

+ Thay ddi thép tur All sang Alll.

Dau dam khéng du

kha nang chiu luc T~ Cot khong dd kha
\ ) nang chiu luc
(s]
4.966
15.345 6.029
5'2?6 O/s

8.025
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2. BAITAP 2

& Chu y: Bai tap 1 chang t6i da huéng dan mét cach kha chi tiét, cac bai tap sau ching
t6i chi huéng dan budc lam.

Muc dich:

— Cac phuong phap vé vach clng.

— Phuong phap kiém tra kha nang chiu Iuc ctia vach cing.

— Phuong phap xay dung mé hinh céng trinh cao trén 4 tang.

— Phuong phap tao mat cat zic z&c.

Dé bai:

BAI TAP_S6 2

CAC THONG SO CHO NHU SAU
cOT 30X50
DAM D1 — 22X35, D3 — 22X50
SAN DAY 12CM, CHIA LAM BA LOAI-TIET DIEN SLV, SHL, SMAI.
VACH DAY 0.2M, CUA CAU THANG MAY RONG 1M.0 CHINH GIOA VACH BIEN, CAO 2,4M

—— —— Pudng ludi e X3 VACH THANG MAY
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2.1. Thiét lap hé lugi
— Chon don vi Ton.m.

— Vao menu File > New Model - Chon No trong hdp thoai New Model Initiazation -
Hop thoai Building Plan Grid System and Story Data Definition hién 1én. Chang ta dién
cac thong s6 nhu sau:

Building Plan Grid System and Story Data Definition

Grid Dimensions [Plar) Story Dimensions

() Uniform Grid Spacing () Simple Story Data

(%) Custom Story Data Edit Stary Data..

(%) Custorn Grid Spacing Units

[ Grdlabels. | [ EdtGnd. | [Tonm  ~

Add Stuctural Objects

il il =g =
1 [ o
(| = =
I—H—TI H—H—H [ e LN )
Steel Deck Staggered Flat Slab Flat Slab with ‘Waffle Slab Two 'wWap or Grid Only
Truss Perimneter B eams Ribbed Slab
F Ok, ] [ Cancel ]

— Bam lya chon Custom Grid Spacing va chon nuat Edit Grid trong hdp thoai Building
Plan Grid System and Story Data Definition.

— Chinh lai cac thong s6 vé duang IuGi trong hdp thoai Define Grid Data nhu sau:
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P™ Define Grid Data 3]
Edit  Format
# Giid Data
GridID | Spacing | LineType | Vishiity |Bubbleloc.| GridColor
1 A 4 Frimary Show Top
2 B 3 Primary Shiow Top
3 [ 4 Primary Show Top
4 o} 0 Frimary Show Top
|5 |
| 6 |
|7
N
9 |
| 10 | | Units
¥ Grid Data Tonm hs
GridID | Spacing | LineType | ‘isbiity |Bubbleloc. | GridColor < Display Grids as
1 1 45 Frimary Show Left P :
A Ordinat g
2 2 15 Primary Shiow Left # Clitizs. o Gpzeiig
3 3 45 Frimary Shaw Lt ) s
4 4 0 Frimay | Show Ll [] Hide Al Grid Lines
5 [[] Glue to Grid Lines
—? Bubble Size 125 |
—g Reset to Default Calor
1a j F dit
[ oK ] [ Cancel ]

— Nhé&n OK dé thoat khoi hop thoai Building Plan Grid System and Story Data Definition.

— Nhan vao Custom Story Data va chon Edit Story Data trong hop thoai Building Plan
Grid System and Story Data Definition.

— Hép thoai Story Data hién |én, dién hop thoai nay nhu sau:

Label Height Elevation bl azter Story Similar Ta Splice Point | Splice Height
3] STORY4 36 14.8 Mo STORYT Mo 0
4 STORY3 36 11.2 Mo STORYT Mo 1}
3 STORYZ 36 7B Mo STORYT Mo 1}
2 | sToORY1 4 4 Yes Mo 0.
1 BaSE 0.

— Nhan OK dé thoat khoi hop thoai Story Data.
— Nhé&n OK dé thoat khoi hop thoai Building Plan Grid System and Story Data Definition.
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m Plan View - STORY4 - Elevation 14.8

T

TR

=13

13D View

va¥)

N
SO
3,

[/

e

i
a

A
N

)
fiu

i

A

(A‘

7
A
V.Y

%
'

)

B=1ES

2.2. Dinh nghia tiét dién va vat liéu

2.2.1. Binh nghia vat liéu
— Lam tuong tu nhu bai tap 1.

— Cac théng s6 clia bé tong tra trong sach bé tong. Dinh nghia bé téng mac 300.

— Thép chiu luc chinh Alll, thép dai All.

Material Property Data

Material Mame

Type of Material

&) |satopic () Orthotropic

Analysiz Property Diata
Mass per unit Yalume
Wieight per unit Yalume
Moduluz of Elasticity
Poizzon's Ratio
Coeff of Thermal Expanzion

Shear Modulus

ra|[2
[5) IR ()
on

400000.

5.900E-06
000000,

=y = [ro
(8]

[ oK

Diizplay Calor
Color I

Tvpe of Design
Dezign Property Diata (AC] 318-53)

Specified Conc Camp Strength, P | 17335175

Bending Reinf. Yield Stress, fy 30000,

Shear Reinf. Yield Stress, fps 22000,

[ Lightweight Concrete

[ Cancel ]
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2.2.2. Khai bao tiét dién

— Khai bao cac tiét dién cot C30x50 va dam D22x35, D22x50.

— Khai béo tiét dién san (vao Add New Slab) bé day 0.12m: SLV (san phong lam viéc),
SHL (san hanh lang), MAI (san mai). Khai bao tiét dién theo chiic nang lam viéc cla
phong sé thuan tién hon cho qua trinh nhap tai vao san (Menu Select - Wall/Slab/Deck
sections).

— Dé khai bo tiét dién vach, ban doc vao menu Define > Wall/Slab/Deck Sections =>
chon Add New Wall. Nhap vao tén tiét dién 1a VACH va bé day vach 1a 0.2m.

WallfSlab Section WallfSlab Section

Section Name S0V Section Name WaCH
b aterial BT200 v tdaterial BT 200 _vJ
Thicknesz Thicknesz
Membrane 012 Membrane |E2_ ~ __
Bending 012 Bzt b2
Type Type
& 5hel (O Membrane () Plate =) 5hel () Membrane () Plate
Thick Plate Thick Plate
Load Digtribution Load Digtribution
[ Usze Special Oneway Load Distribution [1Usze 5pecial One-w ay Load Distribution
Set Modifiers... Display Color r. Set Modifiers... Digplay Calor I_
[ 0K ] [ Cancel ] [ 0K ] [ Cancel ]

— Trong qua trinh khai bao, ban doc chon mau tiét dién sao cho d& nhin, méi mau mét
tiét dién va méi tiét dién mot mau.

2.3.Vé so do két cau

Trong bai tap nay ching t6i s& huéng dan ban doc st dung chiic nang Similar Stories dé
vé cling nhu chinh sfa két cdu. Chiic nang nay chi cé tac dung khi ching ta thao tac trén
mat bang.

S ERsEl = | GLOBAL % | Ton-m

— Chon lua chon Similar Stories b I Khi chic nang
nay dudc chon, néu ching ta thao tac (v&, chon...) trén mét bang tang dién hinh, thi cac
tAng tuong tu sé dudc hiéu chinh (vé&, chon...) theo. Cac tang dién hinh va tang tuong tu
da dugc dinh nghia trong hop thoai Edit Story Data & phan 2.1
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— Chuyén Plan View xuéng tang 1 (trong buéc 2.1, khi khai bao Story Data, chung ta
chon tang chinh (master story) 1a tang 1 (story 1)). Do vay chung ta chuyén Plan view
xuéng tng 1 dé thao tac:

2 2 ~ . g . ’s = a EE
+ Chuyén sang clia s6 Plan view nhan vao thanh céng cu Plan i bl A7

+ Hop thoai Select Plan Level hién |én nhu hinh bén, chon Story 1.

Select Plan Level ™ plan View - STORY1 - Elevation 4 |:||E|r5__<|

D22X35 D22X35  D22X35

Select

_®

STORY4
STORY3 ®—
STORY2
BASE 3 3 3 3
x
] § <3 ]
Q Q (] Q
@_% D22X35 o| D22X355| D22X35 o
> 3 X 3
®_§ D22X35 &I| D22X35|  D22X35 &
[ [=] [=)
a 3 8 8
. ~ ., N 3 4 , S > > >
— Chudng ta vé cac dam D22x35 nam ngang va cac B & R R
dé‘m D22x50 n‘ém dOC nhu hinh bén. i : ngzg‘g, D22X35 D22X35

-EBX
Property Cam=h0 Property CAm<B0
Moment Releases Contingous Moment Releases Ciomb
Anale L0 Angle [T
Plan Dffset T Flan Offset ¥ I
Plan Offset Y 0. Flan Offset 0.
° DEEXSS:,_.:Z 2X35 D22X35 ° 022X35: ,—.: 22X35 D22X35
] o] ] o o ] o ]
D Ts] D [Ts] [Ts] D [Ts] D

— Hinh V& trén thé hién viéc khong xoay cot va vé [ulBHrens =13

Xoay Cét 90 dé Define Orientation

N s s , i O fingle [ ]
— Ban doc ciling c6 thé xoay c6t bang cach mét goc © Rtats by Angi
90 d6: Chon c6t can xoay. Vao menu Assign 2> © Column major diection i {or Radial]
Frame/Line 2 Local Axes (Xem thém trong muc xoay © Calumn major direction is™ (or Tangential)
hé truc toa do dia phuong cla phan t& Frame trong o] [ ]
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chuong 2). Dién gbc 90 d6 vao muc Rotate by Angle clia hop thoai Axis Orientation.

B

— D& thuan tién cho viéc vé vach thang may, chiing ta dinh nghia thém IuGi:

+ Vao menu Edit > Edit Grid Data >
Edit Grid.

+ Chon Systems GLOBAL, sao dé
bam vao Modify/Show System.

— Hop thoai Define Grid Data hién lén.
Nhan vao s6 th( tu 2 trong muc Y Grid Data,
vao menu Edit = Insert Row. Cac thong s6
cho dong maéi thém vao nhu sau (Hién thi uGi
dudi dang toa d6 — Ordinate , khong phai
du6i dang khoédng céach gilra cac Iudi —
Spaceing):

Shiw Left
E. Firnary Shaw Left
105 Frirnary Shaw Left

——
43
54

GridI0 ( Ordinate ) Line Type | Vishity | Bubble Loc. | (Grid Color

EN e ™ Show Let
< 2 > ik 25 Show et B
2 45 T e
[
[

Type of Area

Property

Plan Offset Mormal

Auto Pier/Spandiel 1Ds?

PY

T

Bon dig

LuGi phu

\

Lu6i chinh
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+ BDuong lugi vira sinh ra dat la truc 1’. Toan d6 2.5m.

+ Kiéu duong u6i 1a Iugi phu (Scondary). Lusi phu la Iu6i s& khong thé hién tén
dudng luGi. Chang ta khéng thé xem [LEIEIEEEINES
mét Cét qua du’dng IU’6| néy (trl‘j kh| tezhing O ptiong

ban dOC d|nh ng h'i’a mét Cé’t ZI’C ZéC) () Cookie Cut at Selected Line Objects [Horiz.]
______ (") Cookie Cut at Selected Points at l:l Degrees [Horiz.)

— S0 dung chlic nang vé& nhanh vach = 2 e Bl Mg ol v reas
dé vé vach bang cach kich vao 1udi trén mat (O Mesh Quads/Trarges
bang tang 1. (B&n chdm den trén hinh vé la
bén diém kich chudt vao). Luu y chinh cac
théng s6 trong hop thoai Properties of Lok | [ cCancel |

Object:

+ Type of Area: Pier.

+ Property: VACH

— Chon vach phia hanh lang (muén chon duge — STORY4
vach ta phai khoanh mét 6 chit nhéat tor dudi 1én
trén cat qua vach can chon). Vao menu Edit > ] | sTORY3
Mesh Area. Dién vao hop thoai Mesh Selected
Areas nhu hinh bén dé chia tdm vach lam ba orv
phan. | vachaa
— Nhan vao Elev trong thanh cong cu' ‘G _plﬁ il , @(c')a | STORY1
sau d6 chon Elevations la truc 2, d& chuyén sang 1
nhin mat cat coéng trinh di qua truc 2.

Bﬁ.‘\SE

Set Elevation View

Elesations Click to:

1 [ Add New Elevation... |

2|

3 i Type of Area Spandrel ‘\

; Property VACH 7 »

- - Plan Offzet Mormal I
E [ flccifpShoglE cations ] Auta Pier/Spandrel [Dg? Nao
o] - Depth above 0 I
[ Delete Elevation Mame ] 97 Depth belaw ( 12 -) 1l
Dirawing Contral Mone <space bar:
[ ok | [ Cancel ]
L e R T . P —H i it il
— Xoba tam vach g gitra nhu hinh bén. A B

— Chung ta lai chuyén vé mat béng tang 1. S
dung chiic nang vé vach di qua hai diém =

l
F—fp=—=g————l

Di
o

=)
L
-
L
0=
[Bs,
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— Trong hép thoai Properties of Object:

+ Type of Area : Spandrel. + Depth above: 0.

+ Property: VACH. + Depth below: 1,2m
— Sau d6 tich vao hai di€ém A va B nhu hinh trén.

— Ta dudc két quéa nhu sau:

"1 Plan View - STORY1 - Elevation 4 [2)[B)] | ™ Elevation View - 2

STORY1

(1B x—8 g g Z[
BASE
T N N N Y i

AChl:l y: tir dau dén gid chung ta dang dé ché do Similar Stories_ |

— Vé San lam viéc nhu bai tap 1:
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P Plan View - STORY1 - Elevation 4 9{=1[E3

© 9o o

SLV SLV SLV

>7 SHL SHL SHL
>_

VACELGHCH
SLV VACH VACH SLV
Y VACH

SLV SLV SLV

Di

>

P Plan View - STORY4 - Elevation 14.8 ... [ |[B](X]

— Nguyén tac lam viéc khi nhap tai cling nhu gan tiét dién vach, san va
dam, cot nhu sau:

+ Khai thao tac véi san thi tat hién thi vach va nguoc lai
+ Khai thao tac véi cot thi tit hién thi dam va nguoc lai
— Phuong phap bat tat dam c6t san vach nhu sau:
— Kich vao biéu tudng Set Display View Options B sau d6 chinh
Object Present in View nhu hinh bén.
2.4. Tao lap hé toa do tru

— Vao menu Edit > Edit Grid Data > Edit Grid > Add New System.
Chon hé toa d6 Tru (Cylindrical). Dién cac thong sé nhu hinh bén.

Object Prezent in Yiew

Floor [Area)
wiall [Area)
Famp [Area)
Openings [Area)
All Mull Areas
Column [Line]
Beam [Line]
Brace [Ling)
[ Links [Lirne]
Al Null Lines
Point Objects
Invisible
[ Links [Paint]
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™ Define Grid Data X ————
Edit  Format
¥ Grid D ata Coord System
GridID | Ordinate | Line Type | Wisibiliy [ Bubble Loc | Grid Color =
1 A 0 Primany Show Top O Cartesian @ Cylindrical
2 B 3 Prirnary Show Top T
3 C 7.5 Prirnary Show Top Hmber el aria tines
4 D 3 Prirnary Show Top Along Radius
5 E 135 Frimary Shaow Top Along Theta
5]
7 Giid Spacing
G Along Radius
% [ Along Theta (deg)
.
GrdID | Ordinate | Line Typs | Visibilty | Bubble Loc, | Grid Color ﬂ Display Grids a5
1 1 0. Primary Shaw Left 3 8
—_— Ordinah 5
2 2 10 Primay | Show Left © Ordnates O Spacing : -
3 3 20 Priary Show Left ' o P Locate System Origin [=
4 4 30 Prirniany Shiow Left [ Hide &l Giid Lines —
I} b} 40. Prirniany Shiow Left [ Glue to Grid Lines syl Diig
[ [ a0. Prirnary Show Left .
= 1.25
7 7 B0, Primany Show Left BusbleSize (125 | Global
—g Feset to Default Color o)
| 10 | i Reoider Ordinates _
J Fiotation [deq] 3
i R =

— Sau d6 bam vao nut Edit Grid. Chinh lai cdt Ordinate trong X Grid Data nhu hinh
dudi.

— Trong hép thoai Define Grid Data, bAm vao nit Locate System Origin, hop thoai
Locate System Origin hién I&n, dién cac théng tin vao hop thoai nay nhu hinh trén.

— Nhé&n OK dé thoat khdi tat ca cac hop thoai. Ta dugc hé IuGi nhu sau :

— Chung ta vé san va dam cho mot nita phan IuGi vira thém vao nhu hinh vé duéi day:
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P Dlan View - STORY1 - Elevation 4 [T][E)E] | ™ Pian View - STORY1 - Elevation 4

JIS)E] | ™30 view

— L&y thong tin toa d6 hai diém A va B béng cach nhan phai chudt vao 2 diém do.

Locatien |

Identification

Point Information

Assignments | Loads |

Label 30
Story STORT4

Point Information

Location | Assignments | Loads |
Identifcation

Label 33

Stary STORT4

® [ 17 % it ® 125 Veite
: g [fon ] : ]
DekaZ [ Ton i DeltaZ 0 L
Connectivity Cornectivity
ine Ci7 [CReset | ine Ca [CReset |
ine. B30 ine B3
ine. BZ5 ine. B2
Area F21 Area F1
4
U4

— SU dung chlc nang Mirror dé 1ay d6i xing: Chon tat ca cac cau kién trén md hinh
(Ctrl+A)-> Vao menu Edit > Replicate > Mirror - Dién cac thong s6 nhu héi thoai sau:

+ X1,Y1latoa dodiémA.

+ X2,Y2latoa do diém B.

Replicate

[ Delete Original
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— Ta dudc két qua nhu sau :

CEEX

Diaphragms

Click. to:

Define Diaphragm

[ Add Mew Diaphragm

]

[ todifp/Showe Diaphragm

]

[ Delete Diaphragm

J

— Khao bai lién két ngam véi dat nhu bai tap 1.

— Khai bado Diaphragm (TANG1, TANG2, TANG3, TANG4) nhu bai tap 1. Luu y: mbi
tang chi dugc gan mét Diaphragm va ngugc lai, moéi Diaphragm chi dudc gan cho mét

tang.

2.5. Dinh nghia cac truéng hop tai trong

— Chung ta ti€n hanh khai bao ba trudng hop tai trong TT (tinh tai), HT (hoat tai) va GioY

(gi6 th8i theo phuong Y) nhu sau:

Define Static Load Case Names

Loads
Self Weight Auta
Load Type tultiplier Lateral Load
GIOY [[winp v|[0 || More v
T DEAD 11
HT

Click Tao:

Add New Load
b odify Load

odify Lateral Load...

Delate Load

— Phuong phap khai bao nhu & bai tap 1. Nhan OK dé thoat khdi hop thoai.

2.6. Khai bao t& hop tai trong

Chung ta khai bao hai t6 hop tai trong TH1 va TH2 nhu hinh vé dudi day:
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Load Combination Data Load Combination Data

Load Combination Hame Load Combination Mame
Load Combination Type Load Combination Type
Define Combination Define Combination
Caze Mame Scale Factar Caze Mame Scale Factor
HT StaticLoad %1 | GI0¥ StaticLoad % (0.3 |
TT Static: Load 1 TT Static Load 1
HT Static Load Add Load 0.9 Add
GID Static Load
[ 0Kk ] [ Cancel 0K ] [ Cancel

2.7. Nhap tai trong

Chung téi nh&c lai cac bai tap chi la vi du minh-hoa,

khong phai la cong trinh thuc 8.

2.7.1. Tinh tai )
; ., . \ DECK1

Tinh tai 0,2 T/m2 tac dung lén tat ca cac san. LA

) n SLART
Phuong phap nhép: S
— Vao menu Select > by Wall/Slab/Deck A
sections > gili chat Ctrl. va nhan chudt vao MAI,
SHL, SLV.

— Sau d6 vao menu Assign > Shell/Area Loads - Uniform. Chon tai trong la tinh tai
(TT), Load = 0,2.

2.7.2. Hoat tai

— Hoat tai 0,24 T/m2 tac dung lén tat ca cac san phong lam viéc.

- Hoat 110,36 T/m2 tac dung en it o3

cac san hanh lang. Units
Load Case Mame |HT v| |T0n-m v|
2. e ~ ~
— Hoat tai 0,075 T/m2 tac dung Ién tat _ _
” ; - . L. - Unifarm Load Optionz
Cca cac san mail. Load () Add to Exizting Loads
L, A 2. (%1 Replace Existing Loads
Phu’dng phap nhap tal tr(_)ng. Direction () Delete Existing Loads

- Vao menu Select -> by
Wall/Slab/Deck sections - Chon SLV.

[ ok | [Cancel]
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Sau d6 vao menu Assign > Shell/Area Loads - Uniform. Chon tai trong 1a hoat tai
(HT), Load = 0,24 nhu hop thoai trén.

— Lam tuong tu cho cac san hanh lang, san mai.

2.7.3. Tai trong gi6é theo phuong Y
Tai trong gi6 theo phuang Y, tac dung lén tat ca dam bién cac tang, mét luc phan bé déu
1,1 T/m. Phuong phap nhap nhu sau :

— S dung chléic nang chinh sta trén toan bd cac tang (lua chon All Stories
w |GLOBaAL  » | Ton-m Vl)

— Chuyén sang cta s6 nhin trén mat bang két cau tang 1 (Plan View).

— Kich vao biéu tuong Set Display View Options B sau d6 bé chon & [ Column [Line]
trong Object Present in View dé &n tat ca cac cot.

— Chon cac dam bién & mép trén va dudi clia cong trinh. Sau d6 vao menu Assign >
Frame/Line Loads > Distributed :

+ Load Case Name: GIOY

.+ Diroction: Global-Y

Units
+ Load: 1 51 Tlm Load Case Mame GOy v Ton-m b

Load Type and Direction Options

() &dd to Existing Loads
(%) Replace Existing Loads
() Dielete Existing Loads

(®) Forces () Moments

Direction | Globaly -

Trapezoidal Loads

2 3 4
Distance |0. 0.25 0.75 1.
Load 0. 0. 0. 0.
(%) Relative Digtance from End-| () Abzolute Distance from End-|
Unifarm Load
Load 11

2.8. Khai bao tu dong chia nho san va dam

Xem bai tap 1.
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2.9. Hop nhat cac diém qua gan nhau

Muc dich: Néu cé cac diém qua gan nhau, chiic nang nay sé ghép cac diém doé thanh mot
diém. N&u bd qua budc nay, c6 thé viéc kiém tra mé hinh trudc khi chay (Check Model) sé&

béao 16i.
Phuong phap:
— Chon tat ca cong trinh (Ctrl+A).

— Vao menu Edit > Merge Points. H6p thoai Merge
Selected Points hién 1én, ching ta dién khoang cach I6n
nhéat gilta cac diém can hop nhat vao. Trong bai nay, tac :

Merge Tolerance

Merge Selected Points

1O00E-02 |

oK |

[ Cancel ]

gi& dé khoang cach 16n nhat bang 0.01m.

2.10. Kiém tra mo hinh

Vao menu Analyze > Chek model nhu bai tap 1, chinh sta 16i néu c6.

2.11. bat tén vach

2.11.1. bat tén cho Pier

Chung ta c6 hai vach thang may, dat tén cho Pier cia méivach la P1 va
P2. Cach dat tén nhu sau :

— Chon tat ca vach thang may th(r nhat (tir thng 1 dén 4) trir cac thanh
giang ngang (Spandrel).

— Vao menu Assign > Shell/Area = Pier Label. Sau d6 chon P1 va
nhan OK.

— Tuong tu ta lam cho vach thang may th{ hai véi tén la P2.

— D& thuan tién cho viéc chon véach, ching ta 4n hét dam cot san trong
khung nhin: Kich vao biéu tudng Set Display View Options ™ | sau d6
bo chon tat ca trong Object Present in View trir Wall .

2.11.2. bat tén cho Spandrel
Chung ta ¢6 hai vach thang may, d4t tén cho Spandrel clia mbi vach la
S1 va S2. Cach dat tén nhu sau :

— Chon tat ca céac thanh giang ngang (Spandrel) (ti tang 1 dén 4) cla
vach thang may th( nhat.

Object Prezent in Yiew

[ Floor [&rea)
wéall [Area)
I Ramp [Area)
[ Openings [tea)
[ 20 Hull &reas
[ Colum [Line)
[ Beam [Line)
[ Brace [Line]
[ Links [Lirne]
] &0 Hull Lines
[ Paint Objects

[ Link.g [Paint)

52
B FZ232

52
L )

g2
P2 Igz2

52
Pa |:|':g2 a3

— Vao menu Assign - Shell/Area - Spandrel Label. Sau d6 chon $1 va nhan OK.
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— Tuong tu ta lam cho Spandrel clia vach thang may thir hai véi tén la S2.
2.12. Dinh nghia tiét dién vach

— Vao menu Design > Shear Wall Design - Define Pier Sections for Checking >
Add Pier Section. Ching ta dinh nghia tiét dién vach tén la VACH1, cac thong s6 nhu
hop thoai Pier Section Data duGi. Sau d6 bam vao nut Section Designer, chuong trinh
CSISD hién Ién.

Section Hame WaACH ¥ 2
L] +
+ T
Base Material BT200 v 1 .
+ L
eld Pier ah ol
(O Add New Pier Section T 1+
(%) Start from Existing "wall Pier ¥ . . i Y
sToRvs v (I ~ o ] £
Define/Edit!Show Section { ¥ i 3
[ SectionDesigner.. | l" *
B . .
— Chung ta nhan pha| ChUOt vao cac thanh
[BarSize | 20d  MM[BaSize 204 | .
thép géc dé khai bdo thép goéc, nhan phai gargnacmg D%ga
ar Lover g
chudt vao thanh thép phan bé déu trén bién

vach dé chinh dudng kinh cling nhu khodng | © AselioalEdges
céach gilra chung (D& hiéu rd hon, mdi doc gia ok | _cared | ok | _cared |

xem thém chuadng 4, phan Section Designer).

— Sau dé nhan nut Done & gbc duGi cla chuong Pl Sectons
N 2 A .. L, 2. R Section at Bottom Section at T
trinh CSISD dé ghi lai va thoat khoi chuong trinh. NDtNE = ND;E e

WACH2 WACH2

— Lam tuong tu, chiing ta dinh nghia tiét dién VACH2

cho vach thi hai.

— Trong chuadng trinh CSISD thiéu mat mét sé dudng

kinh thép. Chang ta c6 thé dinh nghia thém bang cach .

vao menu Options > Preferences > @ Rsinforcement to be Checked
Reinforcement Bar Sizes (Xem thém muc 1.3.4.1 O Reinforcement ta be Designed

trong chuong 4). ok | [ Cancel
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2.13. Gan tiét dién vach

Chon Véach th nhat, vao menu Design - Shear Wall Design > Assign Pier

Sections for Checking = General Reinforcing Pier Section. Chon tiét dién VACH1
cho phia bén trén va duéi.

Tuong tu, ta gan tiét dién VACH2 cho vach th( 2.

2.14. Khai bao tiéu chuan thiét ké vach

VVao menu Options > Preferences - Shear Wall Design.

: . s A 2 [P ~ Design Code BSE11089
+ Design Code: Chon tiéu chuan thiét ké BS8110 |====""5 ErvoBpes
89 Fiebar Unitz o2
. Rebar/Length Units m w
Mumber of Curves — 7
+ Rebar UnitS: sz. Mumber of Paints 1
Edge Design PT-Max 0.08
P 2 Edge Design PC-tax 0.04
+ Rebar/Length Units: cm?/m. S ection DesignlP-Mas 002
Section Design |P-Min 0.0025
N a . z e z Itilization Factar Limit 0.95
2.15. Thuc hién bai toan kiém tra vach

Vao menu Analyze - Run Analysis d& chay mé hinh.

Khai bao t6 hop tai trong dung dé thiét ké: Design > Shear Wall Design > Select
Design Combo. Chuing ta chon t& hdp tai trong

TH1 va TH2 dé thiét k& c6t thép cho véach. ~ N
Vao menu Design > Shear Wall Design > Litof Corbes D::f” Combos
Start Design/Check of Structure dé thuc hién N e
bai toan kiém tra va thiét k& két cdu vach. DwaLs
DwialE
, . . DWaL7 -
2.16. Doc két qua tinh toan BuALD [ chow ]
Sau khi chay xong chung ta phong to tung vach,
sé nhin thay ti s6 R=xxx. Néu R>100% thi vach Coc ] [Cawe )
khéng da kha nang chiu luc.

Chuang ta c6 thé bdm phai chudt vao tung Pier va Spandrel dé
xem cac thong tin chi tiét.

) (serh=d)  (%eL =Y

perL=d) (%ELE
N
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4 Spandrel Design

BS8110 89 Story ID: STORY4 Spandre ¥ Loc: 19.99515 Y Loc: -3.580163  Umits: Ton-m
e Bai ton thiét ké
Station Top Steel Top
Location cm”2 Ratio o M
Leit 1.708 0.0007 4574
Fight iR oo Dwa * Két qua thiét k& chéng
Station Bot Steel Bot Steel Bot Steel o A )
Location cm”2 Ratio Combo M lai mé men xoan M3
Left 5.204 0. Dwisl 8 3135
Right 5.204 0.0023 i . . i
@ Két qua thiét ké
Station Asv Shea Chong Ial IU’C cat V2 Capacity Capacity
Location em”2/m Cambi v L H Ve Ve
Left 4262 DWALS 10,653 0413 4574 7085 2810
Fight 4282 DWALS 9356 -1.632 4918 6173 £610
l Combos... ] [Dveruaes...l [ [1]5 ] I Cancal ]

X\ General Reinforcing Pier Section - Check (BS8110 B9}

Story ID: STORY4 PierlD: P2

Flexural Check for B [RLLF

Station Flexural
Location b
Top DL 7
Battom 0.047 Cwials

Shear Design For

¥ Loc: 19.28289

= 0.860)

e
54.106

ugt Inadequate Leg or Leg Requiring

Station
Location P
TopLegl 4 25 BTy
BotLeg 1 4.262 DwALS E.711
[ Combos... ] [ Orvernwrites... ] [Section Top...]

2 e ikl Bai toan kiém tra

D/C=Demand/Capacity

=Yéu cau/ KHa nang chiu luc

Thép gia cudng chéng lai luc cat
4.262 cm?/m dai.

[ SechonBa ] [ OF ] [ Cancel ]

2.17. Phu luc

2.17.1. Nang nha 1én 8 ting

TU bai tap 1 dén gid ching ta vé mé hinh nha cao 4 tang. Trong muc nay, ching t6i sé

huéng dan ban doc xay dung mé hinh nha cao hon 4 tang.

—  Trubc tién, dé& c6 thé chinh stra mé hinh, ban doc md khéa bang cach nhan vao biéu

tugng hinh cai khoéa (& .

Vao menu Edit - Edit Story Data - Insert Story.

+ Story Height: chiéu cao tang (3,6m)

+ Number of Stories: s6 tang sé thém vao (4)

+

Insert Above Level: 4 tang sé& thém vao bén trén tang 3 (Story 3).
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+ Replicate New Story From Existing Story (Story 3): Cac tang méi sé dudc sao

Mew Story Data
Story D
Story Height

Murmber of 5taries

Mew Stary Location

Inzert Abave Level

Fieplicate Mew Starp
(%) From Existing Story

) Mane

chép tir tdng 3 da c6 san.

Insert New Story

STORY41

STORY3 “

[ Cancel ]

— Nhé&n OK dé thoat khoi hop thoai.

A Luu y: Trong muc Insert Above Level

S[=1E9

cla hoép thoai Insert New Story, ching ta khdng nén dién tang trén cing vao muc nay (vi
du: trong bai nay |a Story4). Néu dé muc Insert Above Level la tAng trén clng, thi sé
khong c6 Iugi trén cac tdng méi thém vao. Ching ta ¢d cach dé khic phuc 16i nay, tuy
nhién viéc khac phuc rat phic tap va dai dong.

— Sau d6, ching ta vao menu Edit > Edit Story Data > Edit Story dé chinh lai tén cac

tang.
~abe] Height Elesation b azter Stony Sirilar Ta, Splice Paint | Splice Height

5 | /STORYS, 36 29.2 Mo SSTORYT Mo .
8 STORY7 4, 36 256 Mo T OE ] Mo 0
7 STORYE | 36 22 Mo I STORY1 1 Mo 0.
E{ STORYS | 36 18.4 Mo | STORY1 || Mo 0.
5 Il sTORY4 | 36 14.8 Mo | STORY1 || Mo 0.
4 STORY3 | 36 11.2 Mo | STORY Mo 0
3 STORY2 J 36 7E Mo Y STORY Mo 1]
2 | N STORYY 4 4 ‘ez NS Mo 1]
1 “RBASE 0

A Luu y : D& hoan thién viéc nang tang, ban doc phai khai bao thém cac diaphram, cac
tai trong, khai bao lai tén vach, gan lai tiét dién vach...
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2.17.2. Tao mat cat zic zac

Ban doc da biét cach xem mat cat cong trinh qua céac 1uGi chinh va xem mét bang céng
trinh qua cac tang. Muc nay chuing téi gidi thiéu cach xem maét cat clia cong trinh khong
qua cac luéi chinh.

— Vao menu Draw > Draw Developed Elevation Definition > Hop thoai Elevation

Views hign [én.

+ Danh vao Developed Elevations tén mat cat Developed Elevations Click to:
méi can tao (MATCAT1). MaTEAT]
+ Sau d6 bam vao nut Add New Name > Bam
nut OK. R
|
+ Clta s6 hién hanh sé& chuyén sang mét bang, ,
sau d6 chung ta nhan vao mét loat cac diém "N

dé tao ra mat cat. Vi du nhu cac diém A, A,,
dén A, trén hinh dudi day:
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™ Devel Elev Draw Mode [MATCATZ2) Plan View - STORYB

2 Z ~ ~ b ~ = 7
— Dé xem mat cat vira dinh nghia. Bam vao thanh céng cuel“’ , sao d6 chon MATCAT1.

Set Elevation View

~ Elevations Click ta:
5 ~ [ Add New Elevation... ]
& e
; Add Mew Elewvation at Selected Line
B
Ba fodify/Show Elewvation...
C
B‘Q [ Dielete Elevation Mame |
D&
E o
MATCAT A [oe | [ Carncel |
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™ Elevation Yiew - MATCAT1

i ¥ i i i ] i
T E T u T O T
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3.BAITAP3

Bai tap 3 chinh la bai tap 2, nhung chung t6i gi6i thi€u mét phuong phap lap mé hinh khac.
Muc dich:

— L&p mo hinh trong Etabs véi su trg gitp clia AutoCAD.

— Thao tac véi cac chiic nang nang cao cla Etabs.

3.1. Lap mat bang két cau trong AutoCAD

3.1.1. Tao cac layer

Mbi layer s& chita mét tiét dién. Nhu vay ching ta c6 layer:

— Dam 22x35 — Cot 30x50

— Dam 22x50 — «Vach
Statuz | Mame 0. Fre.. | L.. Caolar Linetupe Lineweight = Flot St P..
v 0 ) O T3 M red Centinuo.. — Defas o
e Dam22x35 ) (O 0y O yel. Continuo.. ~— Defa. s
e Dam22x50 ) (O 0y W o Continuo/ ~— Defa.. s
e Cot3e50 ) () 05 cyan Contingio.,, —— Defa.. i
e Vach () . 05 M blue Continuo., — Defa... iy
- Luoi T Continua. .. .. Color_8

& 0 ‘ b

A Luu y: ching ta c6 thé nhap san tir AutoCAD vao Etabs, nhung viéc nhap nay mat
nhiéu thoi gian hon so vGi viéc vé san truc ti€p trong Etabs. Do vay chung t6i khdéng tao ra
layer cac san.

3.1.2. Vé mit bing dam

Chung ta ti€n hanh vé mat bang dam.

— Dam tiét dién D22x50 ching ta cho vao Layer Dam 22x50
— Dam tiét dién D22x35 chiing ta cho vao Layer Dam 22x35
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N \\\\/ ///

Mit biing ddm D22x50

Mit bang dam
A\cha y:
+ Chung ta chi st dung lénh Line dé vé mat bangdam, cot, ludi.
+ M&i doan dam cong chiing ta chia lam 3 doan théng.

3.1.3. Vé mit bang luéi.

Nguyén tic vé mat bang Iudi:

—  Mb&i mét dudng 1u6i la mét dudng line.

— Chiéu dai méi ludi trong Etabs sé bang chiéu dai dudng Line d6.

— Trong bai nay chung t6i tao ra cac dudng Iudi B
nhu hinh bén. Méi mét dudng Iusi 1a mét dudng A

Line. Vi du t&r A dén B 1a mot dudng Line. Tur A

dén C cling la mot dudng Line.

3.1.4. Vé mit bang cot A

— V& moét Block, dat tén la Cot, c6 dang 0. chen
Block nay vao cac vi tri thich hgp véi goc xoay thich hgp.
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Mit bang két cau dam — cot

3.1.5. Vé mit bang vach

B

Mat bing KC dam - cot — vach Céc doan Line: AB-BC-
, CD-DN-NM-MA
Nguyén tac vé vach

—  Mbi mét dudng line sé tao thanh mét vach. Phai
chia vach thanh nhiéu vach nhé tai cac giao diém cta
vach.

— Vi du nhu hinh bén: Vach phai dudc chia lam cac
doan sau AB BC CD DE EF FG GH HA BE. Trong vi
du nay HG la doan clra ra vao vach thang may.

— Luuy: doan AC khéng dugc vé la mot doan Line
ma phai vé lam 2 doan AB va BC.
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- Mg’f cac? tu nhu cac, bu’ic trén, Teu & write Block P
cbng trinh cua chung ta c6 nhiéu mat bang .
k&t cau (MBKC) dién hinh, thi ching ta v& | O g

N - 2 .. R ; . R i ; ;
nhiéu ban vé. G bai nay, ching téi chi c6 gﬁ;‘i:;:'aw'”g
mét MBKC d|én hinh Basze point Objects

v Pick point Select objects

3.1.6. Xuat mat biing két cau ra file méi « [wsTEwmE | | ©Hewn
M&i mot mat bang cong trinh phai ghi ra - 22;2388493405001 85:;::[::mh$:img
mot file dudi dang file .dxf. Mat bang IUGi “° 108 objects selectad
cling phai ghi ra mét file riéng dudi dang bistrelien
.dxf il name and path:
C:\Documents and Settings\TRIEL ThiDugenDeskiop BTHCAD v | ]

— Chung ta dung lénh Wblock (I&nh tat 12 Inseiturits; | | Inches X v
W) dé xuit méi MBKC dién hinh ra mét

file. Chung ta cling xuat mat bang IuGi ra
mot file riéng. Nhu vay trong bai nay ching ta sé c6 hai file (MBKC va mat bang Iu6i).

[ akK ][ Cancel ][ Help ]

— M@ céc file vita xudt ra. Chon mét diém la gbc toa do trong Etabs. Vi du chang téi
chon diém G nhu hinh v&, diém nay chon tly theo V. thich cla ban doc, khéng bat budc
phai trung vao vi tri ma ching téi chon.

— Dung Iénh Move (Iénh tat1a M), chuyén diém G trong
tat ca cac file trén vé gdc toa do (0,0,0).

AChlfl y: khi dung AutoCAD 2007, 2008, 2009. Mac
dinh khi ta danh toa dé vao dong lenh Command,
AutoCAD hiéu 13 toa dd tuong d6i. Muén siia lai, ching —

ta dung lénh OS (Iénh day da 1a OSNAP), sau d6 chon For second or next points, default to
muc Dynamic Input, chon Setting trong Pointer Input. O Polar farmat

(%) Cartesian Format

Pointer, Input Settings

+ Chinh vé Catesian format.

() Relative coordinates
(®) absolute coordinates

+ Chinh vé Absolute coordinates.

— Sau d6, déi véi tiing ban vé, vao menu File > Save As - chon kiéu file 1a AutoCAD
2004/LT2004 DXF(*.dxf). > Nhan OK.
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3.2. Nhap mé hinh tir AutoCAD va Etabs

3.2.1. Nhap mat bang lugi

— Khéi déng Etabs - Chon don vi Ton-mm -> Menu File > Import > DXF File of
Architectural Grid > Chon No trong hdp thoai ké ti€p = Sau d6 chon file mat bang IuGi.

— Hop thoai DXF Import hién Ién nhu hinh duéi.

+

Trong phan DXF File Units, ching ta dién 1a Ton-mm néu trong AutoCAD ching ta
vé don vi la mm. Ngudc lai, néu trong AutoCAD ching ta vé don vi 1a m, thi muc
nay chon don vi la Ton-m.

Select Layers for Grids: chung ta.chon layer Luoi.

Global Up Direction: chon la truc Z.

Nh&n OK dé thoat khdi hop thoai.

DXF Import

Coord System |GLOBAL v]

Select Layers for Grids =

D<F File Units

Select Blocks

Tan-mm -

0
Cim

NOME
Text

Global Up Direction |2 -

lgniore Lines Shorter Than |0

“Model_Space
GachCheo

[ ok ]

Cancel
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P Plan View - STORY4 - Elevation 12000 C)E)X) ™ 3D View EEX)

A ANy
SN
SR
. i,

b
o Sl

Chinh sta Iu6i:

— Nhan phai chubt vao tiing duang 1UGi

Grid System Data

Grid System [ E AL
Grid lines Syztem rigin
Clck o Glabal o]
#dd New Grid Line., plobal Y L]
Fiotation [deg) l:l
Modify/Show Grid Line...
Delete Grid Ling

— Nhén vao nat Modify/Show Grid Line dé chinh sUra.
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X1
1

#2
Y2

Grid Line 1D

Type of Grid Line
(%) Straight Line

Flan Coordinates

Options

Top Stary

O

STORY4

Battorn Stary BASE ~

-B750. () Primary Line

8E91.343 () Secondam Line

1500, [ Hide Grid Line

-401.9238 Switch Bubble Location

] Bubble Size | 1250,

1 || cow —
[ 0K ] [ Cancel ]

Apply to Al

OO0 OO od

+ Primary Line: Iu6i chinh, lugi chinh thi sé c6 tén dudng Iudi (tén truc), ching ta c6
thé xem mat bang cét két cau qua IuGi chinh.

+ Secondary Line: u6i phu, luGi phu ehi ¢6 dudng Iudi, khéng c6 hai dac trung néu

trén cla ludi chinh.

+ Switch Bubble Location: dae chiéu tén truc.

— Ban doc tu chinh slia d& ¢6 dude dudng ludi nhu sau:

'
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3.2.2. Dinh nghia tiét dién, vat liéu

— Dinh nghia vat liéu va tiét dién nhu bai tap 2.
3.2.3. Nhap mat bing dam cot
Phuong phap nhap mat bang dam déi mét MBKC dién hinh:

— Vao menu File & Import & DFX Floor Plan. Chon file MBKC. Chon cac théng s6
trén hop thoai DXF Import nhu dui day.

oxempt [Mlpianview-S10RY) - Eevation 3000
Coord System |GLOBAL - DF File Units

Select Lapers for Grids Default Properties @
Beams @ EEam FIopeies @
Columns 1] - - Calumn Froperties e
Floors a - Floor Properties DECK1 -
Openings 1] - @’ \®
/| 5] &
e “ ) S| N
Flan Location z ’ b d
Global Up Direction |2 - Storp Level | E}/ b d \{D
Ignare Lines Sharter Than |0 Cancel

— Vao menu File > Import > DFX Floor Plan. Chon file MBKC trén. Chon cac théng
s0 trén hop thoai DXF Import nhu dudi-day.

GAF Import r - P Plan View - STORY1 - Flevation 3000
Coord System  |GLOBAL - D<F File Unit
Select Layers for Grids Diefault P;perhas 4 ﬁ)
Beams @, {". Beam Propertie @,
Columng 0 > ‘ | Calumn Properties =0 - \ | /
Floors 0 - Floor Properties DECK1 - \ |
| \ /
Openings 0 - @}/ \ \ \ , \@
I A 4

-\
j 7 > 4 Plan Location b
Global Up Direction - Starp Level CD/ b d \(D

Ignore Lines Shorter Than |0 Cancel

— Vao menu File & Import & DFX Floor Plan. Chon file MBKC. Chon cac théng s6
trén hop thoai DXF Import nhu dudi day.
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DXF Import
Coord System  |GLOBAL - [=F File Units
Select Lavers for Grids Default Properties
Beams 0 - Beam Properties C30E0 -
Flors o - Flocr Properties D -
Openings 0 -
PFlan Location
Global Up Direction |2 - Story Level
Ignore Lines Shorter Than |0 Cancel

Né&u ching ta c¢6 nhiéu MBKC dién hinh, ching ta lam l1an lugt cac budc trén cho cac
MBKC con lai.

3.2.4. Nhap mat bang vach va vé vach
Phuong phap nhap mat bang vach:
— Chung ta khai bao tiét dién Frame bat ky, 1dy tén 1a-VACH.

— Vao menu File & Import & DFX Floor Plan. Chon file MBKC. Chon cac théng s6
trén hop thoai DXF Import nhu dudi day.

DXF Import

™ Plan View - STORY1 - Elevation 3000

€ i
Coord System | GLOBAL - | [ File Urits

Select Layers for Grids: Default Properties

Beams Wacl - Beam Properties WVACH -

Columig Column Properties
[ — DECRT -
o -

Floors Floor Properties
Openings ®/ \®
|
) % i ®
& F’Iar:uc;ticm b Gj
Global Up Direction | EAMNNNE ~ Stoy Level STORY - ®/ b b d d \@

lgnore Lines Shorter Than 10 ak, I Cancel

— Vao menu Select > Frame Sections - Chon tiét dién VACH > Nhan OK dé thoat
khdi hop thoai.

— Vao menu View > Show Selection Only. Chuyén cita s8 nhin mat bang xuéng tang
1 (Story 1).
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— Kich vao biéu tuong Set Display View Options ¥ sau dé chinh View by Color of
Sections, chinh Special Effects 1a Object Edge va Extrusion. Nhdn OK dé thoat khdi
hop thoai.

Khai bao tiét dién vach:
— Viéc khai b&o tiét dién vach ching ta lam nhu bai tap 2.
Vé vach:

— Chung ta lai chuyén vé mat bang

P Plan View - STORY1 - Elevation 3000 AreaDraw Mode  [= [B)fX]
=

tang 1. S dung chiic ning vé vach =
di qua hai diéem ==. Chinh trong hép ;f;;tfyﬁfea ( et \/
thoai Properties of Object : Plan Difset Normal —A—
Ao F‘len’SpandreI 1Dz? Mo

+ Type ofArea : Pier_ Dirawing Control Mone <space bars

+ Property: VACH. ~
— Sau do, vé cac vach AB, BC, CD, F =
DE va FA.

A

— S dung chiic nang vé vach di C
qua hai diém =. Chinh trong hop
thoai Properties of Object : B

+ Type of Area :‘Spandrel.

+ Property: VACH.
+ Depth above: 0
+ Depth below: 1200mm

— Sau d6, vé vach FE. Ta dudc két qua nhu hinh bén.

— Lam tuong tu cho vach con lai.

— Sau d6-chung ta vao menu Select - Frame Sections > Chon tiét dién VACH >
Nhan OK dé thoat khdi hop thoai > Bam nut Del trén ban phim dé x6a cac dam co tiét
dién la VACH.

A Nhu vay, cac dam cé tiét dién la vach chi dung lam buGc trung gian cho qua trinh vé
vach. Muc dich clia cac dam nay 14 tao ra cac diém phu, khi vé vach ching ta sé st dung
ché& do bat diém cla Etabs dé bat qua cac diém nay.



Ung dung ETABS trong tinh toan céng trinh 155

Cac budc con lai nhu dinh nghia tiét dién san, khai bao tai trong, khai bao lién két néi dat,
Chinh lai chiéu cao cac tang (Menu Edit > Edit Story Data - Edit Story), khai bao san
tuyét déi cling,... doc gia lam tuong tu nhu bai tap 2.
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4. BAI TAP 4
Muc dich:
— S dung chlc nang Section Designer.
— V& c6t nha cdng nghiép bang thép bang cach st dung cac chiic nang Insertion Point.
bé bai
— S0 d6 mat bang:
102000

®

26600

®

500 L 500
6000 { 6000 ; 6000 ; 6000 | 6000 { 6000 ;6000 ; 6000 ; 6000 ; 6000 1 6000 16000 ; 6000 ; 6000 ; 6000 ; 6000 ; 6000

OOOOEREOEOE®OOOM®®®W® KO ®
— Sg d6 mat dimg:

i=1/10 14.80

M Il S
S 12.60
| | A
7 (=]
| | Z
on)
el
(=1
| | 2
3 8.50
(=]
2
S &
<t
o0
+0.00
[ — I -
(=]
[e%e]

27000
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18 ,, 140 ,92 , 630

= 1 1 1= 18, 2% ., 232 18
e — 7 1 1
L140x12
‘ 18 3
= (=} o -
en| o PN (\l[’
L140x12 N a
‘ s
= 7<‘,777L ,,,,,,,,, e
464
& | 20 | 750 | = H ”LL

Tiét dién cot dudi

S6 liéu:
+ S6
+ Vatliéu: thép CI.
4.1. Thiét 1ap hé lugi

Chon don vi Ton.m.

Tiét dién cot trén

liéu hinh hoc: Nhip 27m, buéc c6t 6m. Cac kich thuéc mat ding nhu hinh vé.

Vao menu File > New Model - Chon No trong hop thoai New Model Initiazation >

Trong hép thoai Building Plan Grid System and Story Data Definition, dién cac théng sé

nhu hinh du6i day.

Building Plan Grid System and Story Data Definition

Gd Dimenzions [Flan]

=) Uniform Grid 5 pacing

Story Dimenzions

(%) Simple Story Data

[ Cancel ]

Humber Linesz in < Directian |4 Mumber of Stories 3
Mumber Lines in'Y' Direction 2 __ i Typical Story Height 5
Spacing in ¥ Direction IB.- Bottom Stary Height 2.4
. . g
Spacingin Y Direction ) Custorn Story Data
() Cusztom Grid Spacing Units
Gl Ton-m v
Add Stuctural Objects
T_H_T +|;|I—H—II;|+ T O :
1
[ I =t I 55
I—H—TI H—H—H .
Steel Dieck. Staggered Flat Slab Flat Slab with Waffle Slab Two way or Grid Only
Truss Perimeter B eams Ribbed Slab

Sau d6 bam lua chon Custom Grid Spacing va chon nat Edit Grid.
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P Define Grid Data X
Edit  Format
# Grid Data
GidID | Ordinate | Line Type | Wishiity | Bubble Loc. | Grid Color

1 B 0. Primary Shiow Top
2 B E. Primary Shiow Top
3 C k| Primary Show Top _
4 D 138 Primary Shiow Top _
5
g
7
g
3
10 -] Urits

¥ Grid Data Tonm b

GidID | Ordinate | Line Type | Wishiity | Bubble Loc. | Grid Color = Display Grids as

1 1 0 Frirnary Show Left Ordinat Spac
2 2 R Frimary Show Left © Ordinates Q) Spacing
3
4 [ Hide &0 Grid Lines
5 [ Glug ta Grid Lines
? Bubble Size - [1.25
g [ Rezet to Default Colar ]
10 _'J [ Feorder Ordinates ]

[ ak ] [Eancel]

— Nhan OK dé thoat khdi hép thoai Building Plan Grid System and Story Data Definition.

— Nhan vao Custom Story Data va chon Edit Story Data trong hop thoai Building Plan
Grid System and Story Data Definition. Dién cac thdng s6 nhu sau:

Label Height Elewation bl azter Stary Similar Ta Splice Point | Splce Height
4 STORY3 3565 16.95 Mo HOME Mo 0.
3 STORYZ B 134 Mo HOME Mo 0.
2 STORYT a4 a4 Mo HOME Mo 0.
1 BaSE 1}

— Nhan OK dé thoat khoi hop thoai Story Data.

— Nh&n OK dé thoat khdi hop thoai Building Plan Grid System and Story Data Definition.
Ta dudc két qua nhu sau:
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m Plan Yiew - STORY 3 - Elevation 16.95

=S

0 ¢

¥

>

®7

4.2. Dinh nghia tiét dién va vat liéu

4.2.1. Pinh nghia vat liéu

— Lam tuong tu nhu cac bai tap truéc. Ching ta dinh nghia vat liéu thép Cl nhu sau:

Material Property Data

I

Material Mame HEPCT

Type of Material

(%) |sotropic ) Orthotropic

Diizplay Calor

Calar

Type of Design

Dezign

Dezign Property Data
kinimumm rield Stress, Fy
Minimurn T enzile Strength, Fu

Cost per Unit Weight

Analysiz Property Data

M azs per unit Wolume
Wwieight per unit Yalume
M odulus of Elasticity
Poizzon's Ratio
Coeff of Thermal E#pansion
Shear Modulus ’W

Lok J

[ Cancel

276799065

4.2.2. Khai bao tiét dién

4.2.2.1. Tiét dién cét dudi

— Vao menu Define = Frame Sections. Trong hop thoai Define Frame Properties chon
Add SD Section. Chir SD viét tat clia Section Designer.
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Define Frame Properties SD Section Data

Froperties Click: to:
i ind: Section Name @
1013 i gy ik Impart |Aide Flange w -

4335

Add | Mwide Flange v

Add Pipe ~ Baze haterial THEFC1 K2
Add Rectangular

Add Circle Diesign Type

&dd General

Add Steel Joist (®) No Check/Design
() General Steel Section

Add Monprismatic bt

Concrete Column Check/Desigh

bl

— Dién tén tiét dién 1a COTDUOL, loai vat liéu |a THEPCA. o Gl

Define/E dit/Show 5 ectiok

— Sau d6 bam vao nut Section Designer. Chuong chinh C_SectionDesigrer..__| >
CSISD hién lén.

Display Color |
— Vao menu Draw - Draw Structural Shape > I/Wide [ oK | (_Cancel |
Flange. Sau d6 d&t vao vi tri bat ky trén clra s8 chuong
trinh CSISD. Nhan phai chudt vao tiét dién chir | vira vé&, chinh lai cac théng sé nhu trong
hép thoai Shape Properties — I/Wide Flange duGi day.

— Vao menu Draw - Draw Structural Shape - Angle. Sau d6 dt vao vi tri bat ky trén
clta s6 chuong trinh CSISD. Nhan phai chudt vao tiét dién chir | vira v&, chinh lai cac
théng s6 nhu trong hop thoai Shape Properties — Angle duGi day.

— Vao menu Draw - Draw Structural Shape - Angle. Sau d6 dat vao vi tri bat ky trén
clta s8 chuong trinh CSISD. Nhan phai chudt vao tiét dién chir | vira v&, chinh lai cac
théng s6 nhu trong hop thoai Shape Properties — Angle (luu y gbc quay Rotation la 270
do).

— Vao menu Draw > Draw Solid Shape = Rectangle. Sau d6 dat vao vi tri bat ky trén

clta s8 chuong trinh CSISD. Nhan phai chudt vao tiét dién chir | vira v&, chinh lai cac
théng s6 nhu trong hop thoai Shape Properties — Solid duGi day.
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Shape Properties - 1/Wide Fla...

Shape Properties - Angle

Shape Properties - Angle

shape Properties - Solid

Type UUSER DEFIMEL Type LISER DEFINEL Type LISER DEFINEL Type Hectangled
M aterial THEPC1 I aterial THEPC1 I aterial THEPC1 M aterial THEPC1
Color Colar Colar Color
# Center 0.601 # Center 0.311 # Center 0.311 # Center A0.39
‘' Center 0. ‘' Center 013 ‘' Center 013 ‘' Center 0.
Height 0.4 Height 014 Height 014 Height 0.36
Top width 0.24 'width 014 'width 014 'width 0.01§
Top Thick 0.0 Flange Thick 0mz2 Flange Thick 0mz2 Fiatation 0.
'w'eb Thick 8.000E-03 'w'eb Thick nmz 'w'eb Thick nmz
Bot Width 0.24 Rotation 0. Rotation 270
Bot Thick 0.o1
Ratation 0.
Ok | Cancel | Ok I Cancel | Ok I Cancel | Ok | Cancel
~ 2
— Ta dudc két qua nhu sau:
== R gy
g
== ‘J
—*— 3 S ——
+
g o i savavacr oo o crarracea |

— Nhan nat Done & dudi gbc dudi phai chuong trinh CSISD dé thoat khdi chuong trinh.

— Nhé&n OK dé thoat khoi tat ca cac hop thoai.

4.2.2.2. Tiét dién cét trén

— Vao menu Define > Frame Sections. Trong hop thoai Define Frame Properties chon
Add SD Section.

— Dién tén tiét dién la COTTREN, loai vat liéu l1a THEPCA.

— Sau d6é bam vao nut Section Designer. Chuong chinh CSISD hién Ién.

— Vao menu Draw - Draw Structural Shape > I/Wide Flange. Sau d6 dat vao vi tri
bat ky trén clia-s6 chuong trinh CSISD. Nhan phai chudt vao tiét dién chir | viia vé, chinh

lai cac théng s6 nhu trong hop thoai Shape Properties — I/Wide Flange.

— Ta dudgc két qua nhu sau:
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shape Properties - I/Wide Fla...

Type LSER DEFINED
M aterial THEPLC1 M &
Calor
# Center 0.
' Center 0. :
Height 05
Top 'width 0.3z
Top Thick 0.018 =
‘wieb Thick nmz
Bot width 0.3z
Bat Thick 0.018
Fotation a0,
Ok | Cancel |

4.2.2.3. Tiét dién dam cau truc

— Vao menu Define > Frame Sections. Trong hop thoai Define Frame Properties chon
Add SD Section.

— Dién tén tiét dién la DAMCAUTRUC, loai vat liéu 1a THEPC1.

_ Sau dé bé’m Véo nut section Shape Properties - I/Wide Fla...

. Tyvpe USER DEFINED
Designer. Mateial THEPCT (oreony e
Calor
~ Vao menu Draw -> Draw Structural |52 2 2
H =2 o pY Height 0.7
Shape > I/Wide Flange. Sau d6 dat vao |+= = = l
i tri bA Y A { A N Top T hick 004 i —
vi tri bat ky trén cua sO chuong trl‘nh T, T
CSISD. Thubc tinh clia thép chir | lam dam 30:\{\:#‘: 0'3034
0 IC .
cau truc nhu trong hop  thoai Shape | Retation i
Properties — I/Wide Flange. e
p g Ok | Cancel |

4.2.2.4. Tiét dién cédnh dudi 1

— Vao menu Define > Frame Sections. Trong hop thoai Define Frame Properties chon
Add SD Section.

— Dién tén tiét dién la CANHDUOI1, loai vat liéu |a THEPCA.
— Sau d6 bam vao nut Section Designer.

— Vao menu Draw -> Draw Structural Shape > Double Angle. Sau d6 dat vao vi tri
bat ky trén clia s& chuong trinh CSISD. Thudc tinh cla thép chir | |am dam ciu truc nhu
trong hop thoai Shape Properties — Double Angle.
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Shape Properties - Double An...

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 01
'width 0214
Flange: Thick 7.000E-03
'w'eb Thick 7.000E-03
Separation 0014
Rotation 180

Ok I Cancel |

4.2.2.5. Tiét dién cdnh dudi 2
Lam tuong tu nhu cac budc trén. Cac thong tin tiét dién nhu sau:

— Tén tiét dién: CANHDUOI2. Vat ligéu: THEPC1. Théng tin hinh hoc:

Shape Properties - Double An...

Type USERDEFINED |
I aterial THEPC1

¥
Colar
# Center 0.
‘' Center 0. B
Height 0125
'width 0.264 2
Flange Thick 0.01
'w'eb Thick 0.01 . —
Separation 0014
Rotation 180, 3

Ok I Cancel |

4.2.2.6. Tiét dién cdnh trén 1
— Tén tiét dién: CANHTREN?1. Vat liéu: THEPC1. Théng tin hinh hoc:

shape Properties - Double An...

Type USER DEFINED
M aterial THEPC1
Colar 4
# Center 0.
' Center 0.
Height 016
Midth 0334 3
Flange T hick 00z
Ieb Thick 00z
Separation 0.014 _1
Rotation 0.
Ok I Cancel | 1

4.2.2.7. Tiét dién cdnh trén 2
— Téntiét dién: CANHTREN2. Vat liéu: THEPC1. Théng tin hinh hoc:
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4.2.2.8. Tiét dién thanh bung 1
Tén tiét dién: BUNG1. Vat liéu: THEPC1. Théng tin hinh hoc:

4.2.2.9. Tiét dién thanh bung 2
Tén tiét dién: BUNG2. Vat liéu: THEPC1. Théng tin hinh hoc:

4.2.2.10. Tiét dién thanh bung 3
Tén tiét dién: BUNG3. Vat liéu: THEPC1. Théng tin hinh hoc:

Shape Properties - Double An...

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 016
'width 0.334
Flange Thick 0014
'w'eb Thick 0014
Separation 0014
Rotation 0.

Ok I Cancel |

I

Shape Properties - Double An...

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 014
'width 0.294
Flange Thick 0mz2
'w'eb Thick nmz
Separation 0014
Rotation 0.

Ok I Cancel |

Shape Properties - Double An...

_ I

Type USEFR DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 0.08
'width 0174
Flange: T hick 8.000E-03
‘wieb Thick 8.000E-03
Separation 0014
Rokation 0.

Ok I Cancel |
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4.2.2.11. Tiét dién thanh bung 4

4.2.2.12. Tiét dién thanh giang

4.2.2.13. Tiét dién thanh dung 1

Shape Properties - Double An...

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 01
'width 0214
Flange: Thick 8.000E-03
'w'eb Thick 8.000E-03
Separation 0014
Rotation 0.

Ok I Cancel |

Lo
L e

Tén tiét dién: BUNG4. Vat liéu: THEPC1. Théng tin hinh hoc:

shape Properties - Double An...

Type USER DEFINED
M aterial THEPC1
Colar
# Center 0.
' Center 0.
Height 0.1
‘Width 0214
Flahge Thick 7.000E-02
‘Web Thick 7.000E-02
Separation 0.014
Rotation 0.

Ok I Cancel |

Wl

Tén tiét dién: CONTREFICHE. Vat liéu: THEPC1. Thong tin hinh hoc:

Shape Properties - Double An...

Type USEFR DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 0.05
'width 0114
Flange: T hick 5.000E-03
‘wieb Thick 5.000E-03
Separation 0014
Rokation 0.

Ok I Cancel |

Ca
L n iy

Tén tiét dién: DUNG1. Vat liéu: THEPC1. Thong tin hinh hoc:
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Shape Properties - Double An...

L g

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 0.063
'width 014
Flange: Thick £.000E-03
'w'eb Thick £.000E-03
Separation 0014
Rotation 0.

Ok I Cancel |

4.2.2.14. Tiét dién thanh dung 2

— Téntiét dién: DUNG2. Vat liéu: THEPC1. Théng tin hinh hoc:

Shape Properties - Double An...

Type LUSEH DEFINED
I aterial THEPC1
Colar
# Center 0.
‘' Center 0.
Height 0125
'width 0.264
Flange Thick 0.01
'w'eb Thick 0.01
Separation 0014
Rotation 0.

Ok I Cancel |

4.2.2.15. Tiét dién giang canh duoi

— Tén tiét dién: GIANGCANHDUOI. Vat liéu: THEPC1. Thong tin hinh hoc:

Shape Properties - Double An...

[

Type LUSEF DEFINED
I aterial THEPC1
Colar
# Center 0.
' Center 0.
Height 0.05
width 0114
Flange Thick 5.000E-03
‘w'eb Thick 5.000E-03
Separation 0014
Rotation 0.

Ok I Cancel
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4.2.2.16. Tiét dién giang canh trén
— Tén tiét dién: GIANGCANHTREN. Vat liéu: THEPC1. Thong tin hinh hoc:

Shape Properties - Double An...

Typs UEEH DEFNED i
I aterial THEPC1
Colar 4
# Center 0.
‘' Center 0.
Height 0.05
widh 0114 3
Flange: Thick 5.000E-03
'w'eb Thick 5.000E-03 X
Separation 0014
Rotation 0.
Ok I Cancel |

4.2.2.17. Tiét dién giang dung
— Tén tiét dién: GIANGDUNG. Vat liéu: THEPCA. Thong tin hinh hoc:

shape Properties - Double An... Y

Type USER DEFINED
M aterial THEPC1 A
Colar
# Center 0.
' Center 0.
Height 0.05 3
‘Width 0114
Flahge Thick 5.000E-02
‘Web Thick 5.000E-02
Separation 0.014
Rotation 0.
Ok I Cancel

4.3.Vé mo hinh

4.3.1. V& mat cat qua truc 1

Nhan vao thanh coéng cu

chuyén sang mét cat 1.

—  Dung thanh cong cu > dé vé hai 8 g g
c6t sau:
STORY:
STORYE
STORY1
r 3 BaSE

m Elevation Yiew - 1
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Set Elevation View

Elevations Click. to:

Tlét g&eﬁ Elesation... |
» COTTREN |

:F. n;fodiﬁ‘fﬁhow Elevation...
. | ion Name
—> eeqiﬁéié-i—‘

=R L=F: IS}

T A ) A

— Quan sat mat cat hai cot vira vé. Néu huéng clia cot khong ding, ban doc c6 thé xoay
cOt. Phuong phap xoay cét nhu sau:

ﬂ Axis Orientation g@
+ Chon c6t can xoay, vao menu Assign > Disfine rientation
Frame/Line - Local Axes.

+ Né&u ban doc can xoay cot di mot goc 90 dd thi

" Column major direction iz (or Radiall

d|é‘n VéO hép thoa| AXiS Orientation nhu hinh " Colurin major direction iz [or Tangential)
ben' Ok | Cancel |

— Chon diém H (xem hinh v& du6i), sau d6 vao menu
Edit > Extrude Points to Lines - Hop thoai Extrude Points to Line hién lén. Dién vao

hép thoai nhu hinh du6i day (don vi hién hanh la m thi  Jeal R e (=13
dién dz=2.2, con néu don vij |t | Padal |
. < an P Elevation Yiew - 1 E\E\E|

dang la mm thi dién dz=2200), Increment Data

hing ta s& dugc mét doan cot ol o '7l”7
chung ta sé dudc moét doan cd ORRO (5) . -
cao 2,2m. N R

H Murnber 1

- Cancel
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— Gan tiét dién cho doan cot vira siffra. Xoay cot néu can thiét.

— Tiép theo ta vé cac Frame khac nhu hinh vé dudi. Ban doc nén vé mét nlra dan sau d6

dung chlc nang Mirror trong Replicate clia menu Edit.

ﬂ Elewation View - 1

3 $8 6

STORY3

RY2

TORY1

HSE

.
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4.3.2. Hiéu chinh lai cét duéi

4.3.2.1. Tinh todn khodng cédch dich chuyén

D& mép ngoai clia cot trén va cot dudi tring nhau. Ta tinh toan khoang cach cot dudi can
phai dich chuyén so v6i cot trén.

— Vao menu Define > Frame Sections. Trong hop thoai Define Frame Properties chon
ti€t dién COTDUOI da dinh nghia. Sau d6 nhan vao nat Modify/Show Property dé xem
thong tin vé tiét dién nay. Hop thoai SD Section DATA hién Ién, nhan vao nit Section
Designer.

B csisp

File Ed|t View Draw Select  Display Options Help

0| o|«| 7| Blo(ple|om Bl

0y

j PRy
IJ

=

7

=, o }\ |

+

Feady =040 =018 Tan-m - Done

— Chi chuét vao mép ngoai clia tiét dién nhu hinh vé trén, ta goi diém nay la diém A.
Quan sat toa d6 X, = - 0.4.

— Sau do, tat chuong trinh CSISD va nhan OK trong hop thoai SD Section DATA.
— Lam tuong tu déi voi tiét dién COTTREN.
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B csisp 9((=][E3

File Edit View Draw Select Display Options Help

= z]| o222 plm| &[]«

Guide Intersection|

D]
D
Ry _ |
L
=l
&)

4
| Ready @:u.un [Torm =] Done
— Chi chuét vao mép ngoai clia tiét dién-nhu hinh vé trén, ta goi diém nay la diém B.

Quan sattoa 60 X, =~ 0.25

— Doan AB la khoang cach can dich chuyén clia cot dudi. Cerdina Poin
|10 {Centroid) |
AB - _04 - ( _025 ) = _015 [~ Mirror about Local 2

Frame Joint Offsetz from Cardinal Point

4.3.2.2. Phuong phap dich chuyén cét dugi

) N i Coord Spstem |Local =]
— Chuyén clra s06 nhin qua mat cat truc 1. Chon cot dudi
can dich chuyén > vao menu Assign > Frame/Line > - = 0 e
Insertion Point > dién vao hép thoai Frame Insertion Point > o o,
nhu hinh bén. 3 [ots [a15

— Trong hop thoai nay, ching bd ché do “Do not transform ™ Do not transform frame stifness for

offzets from centroid

frame stiffness for offsets from centroid’
Reset Defaults

— Chi tiét vé hop thoai, mai ban doc tham khdo muc 3.1
trong chuong 2.

Cancel |

Sau khi dich chuyén ching ta dudc két qua nhu sau:
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ﬂ Elevation ¥iew - 1

STORY3

B &
T

(1)
)
7

y STORY2

STQRY1

b . W
ol

|/

BASE
(=]

4.3.3. Vé dam cau truc
— V& dam cau truc tir truc 1 dén truc 2 nhu hinh bén.
— Chon dam cau truc vira vé vao menu Assign >

Frame/Line - Insertion Point - dién vao hop thoai Frame
Insertion Point nhu hinh bén.

— Sang ché do 3D View, nhin hinh vé tir xa v6 cung.

+ Vao menu View = Set 3D View.

Cardinal Point

[10 (Centraid) |
[~ Miror about Local 2

Frame Jaint Offsets from Cardinal Point

Coord System | Local -

EndH End-J
1 o .

2 Joas 025

3 Jovs ln7s

[ Do not transform frame stiffness for
offsets from centraid

Reset Defaults
Ok | Cancel |
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+ Dién vao hop thoai nhu hinh dudi:

Wiew Direction Angle Fast Wiew

270 ﬂ Plan

— 3d| =
0 j Elevation ey
o iwzil yz
0 = Aperture
ﬂ P
(0] 8 | Cancel |

— Ta dudc két qua nhu sau:

™ 3.D View =13
"
[ ] X un
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™ Plan View - STORY2 - Elevation 13.4 [= |[B][X]

STORY2
STORYZ
STOR)
BASE
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