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Muc dich :
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trong sach !

Céc k¥ ning cin ban s& duoc dé cip dén trong tiung vi du.

DPéi twong :

Tai liéu tham khao cho sinh vién, cac k¥ su da biét sir dung phan mém Sap2000.

Gi&i han

Tai liéu gidi han trong viéc giai cic bai toan trong gidi han dan hoi tuyén tinh
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Céc vi du va 1y thuyét tinh toan cung cap cho phién ban Etabs 8.54.
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PHAN | : CAC KHAI NIEM CO BAN

CHUONG 1 : TONG QUAN

. Hétoado

Hé truc toa d6 Decard X,Y,Z

Quy ddi hé toa do Decard sang h¢ toa do tru

[ 2 2
er =4/X° +y

-1 ¥
ca=tan —
X
CL = Z
) +CZ
ZCL A
A
+CA
; (
+CR
Cylindrical
Coordinates ez
¥
7 cr
/-/
ca -
X
Cubes are shown for
visualization purposes
25
| Nut

1. Téng quan vé nit (Joint)

Co6 thé hiéu nut nhu sau :
- La diém lién ket cac phan tu.
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- La diém tai d6 ta gan chuyén vi cudng birc hodc gan cac diéu kién bién

- La diém xd4c dinh diéu kién bién

- La diém cén gan lyc tap trung

- La diém gan khdi luong tap trung

- Tét ca tai trong (load) va khdi luong (mass) gan cho phan tir d& dugc quy dbi vé
cac tai trong tap trung tai cac nut

Cac cach tao ra nut
- Cac nut duogc tao ty dong khi tao phan ti.
- Ngoai ra ta c¢6 thém nut tai bat ky vi tri ndo.

2. Hé toa dé dia phwong

H¢ toa d¢ riéng cua nat 1(do), 2(tring), 3(xanh). Phuong va chiéu cta cac truc toa do
dia phuong lay theo phuong va chiéu cia cac hé truc toa do téng thé X,Y,Z. Khong nhu Sap,
Etabs khong cho ta phép xoay hé toa dd dia phuong cua ntt.

3. Bac tw do tai nut

Dinh nghia bic tw do : S6 luong tdi thiéu cac thong sé hinh hoc ddc 1ap biéu thi chuyén
vi ctia moi khoi luong trén hé goi 1a bac tu do. S6 bac tu do cia hé phu thudc so dd tinh dugc
chon cho cong trinh thuc té khi tinh dao dong, chuyén vi va phan lyc cua cong trinh.
- Mot nut ¢6 6 bac tu do: U1, U2, U3 (thang); R1, R2, R3 (Xoay).
- Chleu duong qui ude cua cac béc ty do tuong ing voi 6 thanh phan trong hé toa do
tong thé.

Figure 5
The Six Displacement Degrees of Freedom in the Joint Local Coordinate Svstem

- Moi mot bac tu do trong so do két cau s€ thudc mdt trong cac loai sau :

o
o

(@)

o

Active : chuyén vi s& dugc tinh dén trong qua trinh phan tich két cau.
Restrainted : chuyén vi di dugc xach dinh trude, tuong ing v6i nd chuong
trinh s& tinh phan luc tai diém d6 trong qua trinh phén tich két cau.

Constrained : chuyén vi s€ duoc xac dinh tur chuyén vi tai mot s6 bac tu do
khac.

Null : chuyén vi khong anh huong dén két ciu va s& bj bé qua trong qua trinh
phan tich két ciu. Cac nat nay khong ¢ chuyén vi, khong ¢ ndi luc, khong co
dd cung, khong restraint, khong contrains,.... (vi du nhu nat dung doc lap)
Unavaible : chuyén vi di dugc loai trir tir qua trinh phan tich két cau.

- Avaiable and Unavailable Degrees of Freedom. Diéu khién nay nam trong Analysis
Options
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0 Céac nut dugc gan Unavailable Degrees of Freedom thi tit ca do clmng, tai
trong, khéi lugng, Restrains hodc Constraints gan cho két cau dé duogc bod quan
trong qué trinh phan tich két cau.

0 Tt ca cac bac tu do cua két cAu, Etabs déu quy vé hé truc toa do téng thé
(Global Coordinate System)

4. Cac tai trong tai nut

Tai nlt c6 céc tai trong tap trung (concentrated forces) bao gdm moment va lyc. Ngoai
ra con c6 cac chuyén vi cudng birc tai nut.
Phuong phap nhép tai trong tap trung tai nat :
- Chon niit can gan tai trong

- Menu Assign—> Joint/Point Loads—>Force.

[Ihitz

Tar-m -

Load Caze Mame

Loads Optians

Force Global % lﬂi (" Add to Exizgting Loads
Force Global ¥ Iﬂi {» Replace Existing Loads
Force GlobalZ lni (" Delete Exizting Loads
Morment Global #3 lﬂi

Moment Global lﬂi
Moment Global Z2 lﬂi Cancel

0 Force Global X, Y, Z : lyc tac dung vao nat theo phuong va chiéu ciia cac truc
toa do téng thé X, Y, Z.
0 Moment Global XX, YY, ZZ : vector moment tac dung vao nut theo phuong
va chiéu cta cac truc toa do téng thé X, Y, Z.
Giai thich vé Vector moment.

Thé bi cdng

Tai diém c6 sb hiéu (Label) 1a 5, c6 Mzz = -10. C6 nghia la chiéu cuia vector moment
nguoc voi chieu duong cua truc Z. Nhu vay véi tdc dung cuia tai trong nhu trén, thanh 5-6 sé&
bi udn trong mat phang song song véi mat phang X,Y, chi€u uon tr Y sang X (thé cang nhu
hinh v¢&)

5. Khéi lwong tai nat (Mass)
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Trong céac bai toan phant tich dong (Dynamic Analysis), khdi luong cua két cu duoc
ding dé tinh lyc quan tinh. Thong thudng, chuong trinh s& tinh khdi luong cta cac phan ti
dua trén khai bao khéi lugng riéng cua vat liGu va viée tinh toan khéi luong cta phan ti, sau
do chuong trinh s& quy d6i vé nat. Khoi luong cua timg phan tir s& dugce tinh cho 3 phuong
tuong tng vaéi 3 chuyen vi thang cua nat. Chuong trinh s& bé qua moment quén tinh

Trong mét s6 trudong hop, khi tinh toan dao dong cua cong trinh, ta khong dung khoi
luong ma Etabs ty tinh. Khi do6, ta co thé khai bao khdi lugng tap trung hoac khéi luong
moment quan tinh tai bat ky nat nao. Phuong phap khai bao khéi luong tap trung nhu sau :

- Chon nut can gan thém tai trong tip trung
- Menu Asign—>Joint/Point-> Additional Point Mass.

M azzes in Global Directions

Direchan =, Y m
Direction £ 0.

kMam. af Inertia in Glabal Directions

Ratation about = 0.
Fiotation about v |0
Fotation about £ 0.

Optionz
i Add to Exizting Maszes
i* Replace Exizting Mazzes

i~ Delete Exizting Mazzes

Cancel

- Direction X, Y, Z : khoi luong tap trung tai nat theo ba phuong X,Y,Z trong h¢ toa
do6 tong thé.

- Direction X, Y, Z : khdi luong moment quéan tinh tip trung tai nut theo ba phuong
X,Y,Z trong hé toa do téng thé.

lNl. Cac loai lién két

1. Retraints

® Khai niém chung

Néu chuyén vi ctia mot diém theo mot phuong nao d6 dugc ¢ dinh trude, ta noi diém
d6 bi rang budc lién két Restraint. Gid tri chuyén vi tai diém co6 thé bang khong hodc khac
khong, tiy thudc vao niit d6 c¢6 chiu chuyén vi cudng biic hay khong.

Nt c6 lién két Restraint s& c6 phan lyc. Gia tri phan lyc ndy duoc xac dinh trong bai
toan phan tich két cu.

Lién két Restraint thuong duoc md hinh hoa céc kiéu lién két ndi dat cua két cau.

Hinh v& duéi ddy mo ta mot sb kiéu lién két ndi dat
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8
5 ‘:/ Jainlt Resiraints
T 1 U1, Uz, U3
B 6 2 3
™ 3 U1, Uz, U3, R1. RZ, R3
i

3 | Fixed None
.,
4 f 2
1 | Hinge g Sparli!:'-g
ey ‘hSuppurl
Ea—
2 | Rollers
E;;r o X7 Global

3=D Frame Structure

® Phwong phap gan

Phuong phép gan lién két Restraint
- Chon di€m can gan lién két Restraint

- Vao menu Assign = Joint/Point = Restraints (Supports)

Restraintz in Global Directions

[v Transzlation [ FRaotation about
[v Transzlation £ [ Raotation about £

Fast Restraintz
Ao| | B
] | Cancel |

- Nhap céc bac tu do bi khdng ché vao
0 Translation : chuyén vi thing
0 Rotation : chuyén vi xoay

2. Springs

® Khai niém chung

Spring 14 lién két dan hoi. Bat ky mot trong sau bac tu do ctia mot nit déu c6 thé gan
lién két dan hoi. Lién két duoc md hinh hoa bang cac 10 so. PO cung cua lién két dan hoi
chinh 1 d6 ctng ctia 10 so. Lién két dan hdi c6 thé bao gdm chuyén vi cudng birc.

Diém c6 lién két dan hdi s& co phan lyc dan hdi. P 1on cua phan lyc phu thudc vao do
clmg cta lién két va dugc xac dinh trong bai toan phén tich két cau.

Lién két Spring thuong dugc sir dung trong cac bai toan :

- Dam trén nén dan hoéi (moéng bang)
- Tam trén nén dan hoi (Bé nudc, dai mong,....)

" Phwong phap khai bao lién két Spring

10
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Phuong phap gan lién két Spring
- Chon diém can gén lién két Restraint
- Vao menu Assign = Joint/Point = Point Springs

Assign Springs
Spring Stiffress in Global Directions
Tranzlation Imi
Tranzlation IDi
Tranzslation 2 IEIi
Fotation about »2< Iﬂi
Rotation about v Iﬂi
Rotation about 22 lﬂi

Optionz
(" Add to Exigting Springs
{* Replace Existing Springs
(" Delete Existing Springs

Advanced... |

Caricel

® Nhap cac bac tw do bi khdng ché vao

0 Translation X, Y, Z : d ctmg cua lién két dan hoi theo phuqng X, Y,Z
0 Rotation about XX, YY, ZZ : d§ cung cua lién két dan hoi xoay quanh truc
XX, YY,ZZ

3. Lién két Constraints

® Khai niém chung

Céc diém c6 cung chung mot constraint s& c6 mot sd chuyén vi nhu nhau. S6 luong
chuyén vi cung nhau phu thudc vao loai constraint.

Khi khai béo constraint, s luong phuong trinh tinh toan s& giam. Do vay tc do tinh
toan sé& tang 1én. Dudi day trinh bay mot sé dang Contraint thuong ding.

Diaphragm, rang budc chuyén vi theo mdt mit phang. Tat ca cac diém dugc gin cing
mot Diaphragm déu co hai chuyén vi trong mit phang cia Diaphram va mot chuyén vi xoay
vudng goc voi mat phang nhu nhau. M hinh nay thuong dugc sir dung dé mo hinh hoa san 1a
tuyét dbi cing trong mat phang khi tinh toan nha cao tang.

Body constraint, dung dé mé ta mot khdi hay mot phan cua két ciu duoc xem nhur 13
mot khdi cimg (Rigid body). TAt ca cac nut trong mot Body déu cé chuyén vi bang nhau.

Plate Constraint, 1am cho tit ca cic nut bi rang budc chuyén vi ciing véi nhau nhu 1a
mot tm phang c6 do clng chéng ubn ngoai mit phang bang vo cung (ngugc véi Diaphram)

Beam Constraint, tat ca cac nat ~gan cung mét Beam Contraint c6 chuyén vi cung nhau
nhu 12 mot dam thang c6 do cing chéng udn bang vo cung (khong anh hudng dén bién dang
doc tryc va bién dang xodn ctia dam).

11
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Chu ¥ : Sap2000 cung cap tat ca cac loai Contraint ndi trén con Etabs chi cung cp chic

nang Diaphram Constraint.

B Cac khai bao

- Chon diém can gan lién két Restraint

- Vao menu Assign > Joint/Point - Rigid Diaphragm

Assign Diaphragm

Diaphragms

T
D1
NONE
T2
T3
T4

Click ta:

Add Mew Diaphragm |

Change Diaphragm Mame |

Delete Diaphragm |

I Dizconnect from All Diaphragms

Cancel

" (!ng dung

- Giup nguodi dung mo hinh chinh xac sy lam viéc cua két cau.

12
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Rigid Floor Slab Constrained
/.g' Joint
/
-lll
|IllI
||II
Constrained Heam /
Joint \ __ Automatic
\ Master Joint

Constrained
- ___Joint

\«,\
]

Column

- \\ Constrained
“ Joint
T =
L
Global
X
Y o
Ficure 10

Use of the Diaphragm Constraint to Model a Rigid Floor Slab

IV. Vatliéu

1. Téng quan vé vat liéu

Trang Etabs, ta co thé khai bao nhiéu loai vat liéu, céac phﬁn tor trong so dd két cau co
thé nhan cac loai vat liéu khac nhau.

Etabs cho phép ta khai bao cac loai vat liéu bé tong, thép, nhom,... Vat li¢u dfmg
hudng, truyc hudng va di hudng.

2. Hé truc toa do dia phwong

13
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Figure 13
Definition of Stress Components in the Material Local Coordinate System

Mdi mot vat lidu déu c6 mot hé truc toa do dia phuong riéng, dugc st dung dé dinh
nghia tinh dan hdi va bién dang nhiét theo cac phuong. HE théng toa do dia phuong vat liéu
chi ap dung cho loai vt liéu tryc hudng (orthotropic) va di hudng (anisotropic). Vit liéu déng
huong (Isotropic material) 1a doc 1ap ddi voi cac hé truc toa do vat lidu.

3. ng suat va bién dang cua vat liéu (stresses and strains)

B Stress

Ung suat dugc dinh nghia la luc trén mdt don vi dién tinh doc theo cac truc vat li¢u cua
mot phan t6 don vi cia mot phan tir bat ky.

Khong phai luc nao cling tdn tai 6 ing Suét trén céc phén tu. Vi dy, ung suét G22, 033,023
s& bang khong ddi voi phan tir thanh (Frame Element), img sudt o33 s& bang khong ddi véi
phan tir tim v6 (Shell Element)

® Strain

o _dupduy du,

.I'I]E - 1 H |
dx, dx; dx,

o _dupduy dit-

Yiz =——+t—— £9y =—
dxy  dx = dxs
dus  duy duy

Yoz = t 43 =——
-ff.‘:: 3 (fx 2 o (fx 3

4. Cac thong sé khai bao vat liéu

Pé khai bao vat lidu, ban vao menu Define = Material Propertiecs > Add New
Material.

14
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Material Property Data

Dizplay Colar
M aterial Hame |BT25E| Color _
Type of Maternial Twpe of Design
{+ |zobropic " Orthatropic Dezign Mane -
Analyziz Property Data Dezigh Property Data [AC) 318-99)

Mass per unit Yolume IEIEEi
Wieight per unit Wolume |257
Modulus of Elasticity W
Paoizzon's B atio |EI27
Coeff of Thermal Expansion W
Shear Modulus IW

] | Cancel |

Céc thong s6 :

- Material Name - t€n loai vat li¢u. Do ngudi dung dat, nén dit tén theo loai vat li¢u
su dung, vi du: bé tong méc 200 ta ky hiéu “BT200”.

- Type of Material - loai vat li€u, chung ta c6 cac loai vat liéu sau :

0 Isotropic - dang hudng (mic dinh).
0 Ortho - tryc hudng.
0 Anisotropic - di hudng.

- Mass Volume: khdi lyong riéng dung dé tinh khéi lugng riéng ctia phan tir trong
bai toadn dong.

- Weight Volume: trong luong riéng dé tinh trong luong riéng cia phan tir trong céac
truong hop tai trong, hay con goi 1a tai trong ban than.

- Modulus of Elastic E - M6 dun dan héi, dung dé xac dinh d6 ctmg kéo nén va udn.
E thay d6i theo mac BT. Tham s6 E cing vdi tiét dién quyét dinh bién dang cua két
cau.

- Poisson Ratio factor - hé sd Poat Xong (w): 0.1-0.3. Dung dé xac dinh G =
E/2/(1+11) quyét dinh bién dang truot va xoan.

o Bé tong=0.18-0.2;
0 Thép=0.3

V. Taitrong va té hop tai trong

1. Tai trong

Khi phan ttr bién bi bién dang dudi tac dong cua ngoai luc, cac phan tir vat chit trong
phan tir chuyen dong, phat sinh ra gia téc chuyén dong va kém theo do 1a lyc quan tinh.

Néu gia toc 1a nho, luc quan tinh bé thi c6 thé bé qua luc quan tinh so véi cac tai trong
khéc. Khi d6 bai toan dugc goi 1a bai toan tinh (Static)

Nguoc lai khi gia toc 16n, luc quan tinh 16n thi ta khong thé bé qua lyc quéan tinh. Luc
do, ta goi la bai toan dong (Dynamic)

Ngoai tai trong tinh va dong ta con ¢ tai trong thay ddi theo thoi gian (Time history)

Dbi véi bai toan tinh, ta c6 cac trudng hop tai trong sau

- Dead Load : tinh tai

15
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Live Load : hoat tai

Wind load : tai gi6

Quake Load : tai trong dong dat
Snow Load : tai trong tuyét

Cau hoi

Tai sao tai trong dong dat va tai trong gio6 dong lai nam trong myc Static Load Case (tai
trong tinh) ?

Vi chung ta tinh toan tai trong dong dat va gi6 dong theo phuong phap tya tinh (co
nghia la quy vé cac lyc tinh rdi dat no vao két cau, sau do tinh toan ra moment va
chuyén vi,...)

Hé s6 Self Weight 1a gi, 14y bang bao nhiéu ?

Hé s6 Self Weight 1a h¢ s6 tinh dén tai trong ban than cua phﬁn két cau duoc vé
trong Sap (Etabs). Gia su truong hop tai co6 tén 1a TT duoc khai bao 1a Dead Load,
hé sb Self Weight 1iy bang 0.5, khi d6 ngoai cac tai trong ma ta gan vao cho TT né
con bao gém tai trong ban than ctuia két cAu, nhan v&i hé s6 0.5 noi trén.

Tai trong ban than clia mot phan tir tinh bang trong lwong trén mot don vi thé tich
ctia vat liéu (khai bao trong phan Define Materials) nhan véi thé tinh cua phan to.
Tai trong ban than cua két cau dugc khai bao theo cach vira noi, ludn cd hudng
theo chiéu 4m cua truc Z (Global Coordinates)

Thong thuong, hé s6 nay ldy bang n = 1.1 (n 1a hé s6 vuot tai d6i véi phan két cau
duoc 1am bing bé tong cdt thép).

2. T6 hop tai trong

Cac cach té hop tai trong

To hop nguoi dung — nguoi dung tur dinh nghia tén t6 hop, thanh phan tao nén cac
t6 hop d6 va hé s6 cua chung. Vi dy, theo TCVN mét trong céc to hop co ban thi
hai 1a TT+0.9HT+0.9GX (TT — tinh tai, HT — hoat tai, GX : Gi6 thdi theo phuong
X)

Té hop tu dong (Defaut Combo). Cac to hop nay s& tu dong sinh ra khi ching ta
tién hanh bai toan thiét ké thép theo ti€u chudn c6 sdn ma Sap (Etabs) cung cap. S6
cac truong hop t6 hop va hé sé cua cac truong hop tai trong tham gia vao t6 hop
phu thudc vao tiéu chuan thiét ké ma ta chon. Cac t6 hop tai trong nay thuong cd
tén l1a DCom1, DCom2,.... DSTL,.

Cac loai té hop tai trong

ADD : t6 hop theo phuong phéap cong ting thanh phan cua t6 hop .
ENVE : t6 hop bao ndi luc.

SRSS : cin ciia tong binh phuong céc truong hop tai trong.

ABS : tri tuyét ddi cua cac trudong hop tai.

Cau hoi

Kiéu tai trong Live Load, Wind Load.,... c6 y nghia gi khong.

Déi vé6i bai toan sir dung to hop ngudi dung va trong bai toan tinh (Static), thi viéc
khai bao céc kiéu tai trong nay khong c6 y nghia gi ca.

Déi voi bai toan sir dung t6 hop tai trong tu dong. Cac kiéu tai trong nay s€ giup
Sap (Etabs) nhan biét dugc tinh tai, hoat tai,... tir d6 Sap (Etabs) s€ cung cip cac
truong hop to hop tai trong va cung cip cac he sd clia cac truong hop tai trong
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trong timg truong hop to hop tai trong twong Gng vé6i tiéu chudn thiét ké ma ban
chon.
Ban chat cta t6 hop trong Etabs (Sap) la t6 hop tdi trong hay t6 hop néi luc ?
- Ban chit cua kiéu t6 hop Add trong Sap (Etabs) 1a t6 hop tai trong.
Biéu d6 bao (t6 hop Enve) 1a biéu dd bao ndi luc ciia cac trudng hop tai hay 13 biéu d6
ndi luc trong truong hop bao cla cac truong hop tai trong ?.
- La phuong an thtr nhit : “biéu d6 bao ndi luc cua cac truong hop tai trong da khai
bao trong Enve”
Néu khai bo vat liéu lam viéc trong giai doan dan hoi tuyén tinh, thi tai trong va ndi luc
ty 16 tuyén tinh v6i nhau. Khi d6 t6 hop tai trong va to hop ndi luc c6 gi khac nhau khong ?
- Khéc nhau, vi ban chat ctia to hop noi lyc theo TCVN khong don gian 1 cong tong
cac thanh phﬁn noi luc.

VI. Baitoan phan tich

1. Cac dang phan tich két cau

2. Modal Analysis

2.1.Téng quan

Bai toan phan tich Modal la bai toan giai quyet cac van dé lién quan dén dao dong riéng
ctia cong trinh nhu tinh toan chu ky, tan s6, chuyén vi ctia cac dang dao dong riéng cua cong
trinh.

Modal analysis dugc dinh nghia trong Analysis Case, ban c6 thé dinh nghia nhiéu bai
toan Modal Analysis trong mgt cong trinh.

Co hai loai bai toan Modal Analysis

- Eigenvertor, ding dé xac dinh cac dang dao dong riéng va tan sd dao dong riéng
ctia chung. Chung ta thuong st dung cach nay dé tinh toan két ciu cong trinh.

- Ritz-vertor, dung dé tim dang dao dong khi da chi rd céc luc thanh phﬁn tao nén
dao dong. Ritz-vertor c6 thé cho ta két qua t6t hon dbi vai cac bai toan vé tai trong
phé hoidc tai trong thay ddi theo thodi gian (response-spectrum or time-history
analyses)

2.2. Eigenvertor Analysis

® Phwong trinh Eigenvertor :

(K& — 02p)s
Trong do
- K 1a ma trdn do cung.
- M la ma tran khdi luong.
- Q ]a ma tran Eigenvalue (gi4 tri riéng).
- @ la ma tran eigenvertors (Vector riéng) twong tng gia tri riéng, né biéu thi cho
dang dao dong.
Eigenvalue 13 binh phwong cia tan s6 goc m. Cac gié tri tan sb va chu ky dwoc tinh nhur
sau :

1 . w
T—Ft'ﬂf—g

® Number of modes
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Number of modes 13 sé dang dao dong can tinh toan do ngudi dung ty khai bao cho
phan mém biét.

® Frequency Range

Frequencey Range 13 giai tin sb. Giai tan s6 dugc khai bao vao trong Sap (Etabs) qua
cac thong sb sau :
- Shift : Gia trj trung tAm ciia giai chu ky can tinh (center of cyclic frequency range)
- Cut : Ban kinh cta giai chu ky can tinh (Radius of the cyclic frequency range)
Diéu d6 ¢ nghia la If — Shift]

® Convergence Tolerance

Dung sai hoi tu trong truong hop c6 khai bado Shift hoac Cut
- Goi o 1a gia tri ban dau thi wo= 2 IT Shift
- o tim duoc s€ c6 dang w = +/ i + y?

P8 = Tol

- Khi d6 dung sai hoi tu s€ tol s€ c6 dang nhu sau 1—

g

Dung sai hoi tu trong truong hop khong khai bao Shift va Cut, khi d6 Tol c6 2 dang sau:

" - - -

Efae o, - g™ F1

I-—-—'-_ hoac |—'—-—'-q
“ilag Fus

® Participation Factors

Vil. Diaphragm Centers of Rigidity, Centers of Mass

Khai bao tinh toan tim cuing : Analyze menu —> Calculate Diaphragm Centers of
Rigidity. Khi Menu nay dugc danh ddu, Etabs sé& tinh toan tim cimg trong qué trinh phén tich
két cau.

Tam cing dugc xac dinh béng cach tinh toan toa do tuong ddi (X,Y) cua tam cung voi
mot diém nao do, thong thudng ngudi ta lya chon diém bat ky nay 1a tim khdi luong (Center
of mass). Nguoi ta tinh todn tdm cung ctia mot diaphragm dya trén ba truong hop tai trong
sau, tai trong don vi tac dung vao tam khdi luong :

- Truong hop 1 : Luc don vi tac dung vao tdm khéi luong theo phuwong Global X.
Luyc ndy giy ra moment xoan Diaphram 13 Rzx.

- Trudng hop 2 : Luc don vi tic dung vao tdm khdi luong theo phuong Global Y.
Luyc niy giy ra moment xoan Diaphram 1a Rzy.

- Trudong hop 3 : Vector moment xodn don vi tic dung vao tdm khdi luong theo
phuong Global Z. Lic ndy gy ra moment xoan Diaphram 1a Rzz.

Khi d6 toa do (X,Y) s€ dugc xac dinh nhu sau : X = -Rzy / Rzz and Y = Rzx / Rzz.
Piém nay 1a mot thudc tinh cta két cau, khong phu thudc vao bat ky tai trong ndo. Nhu vay,
viéc x4c dinh tAm cimg cua timg tang (d6i voi két cau nha cao tang) s& dugc Etabs tinh toan
dua trén ba truong hop tai trong trén.
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Case 1. Fx=1 Case 2. Fy =1 Case 3. Mz =1

Hinh 1 : Ba truwong hop tai trong

Pé xem két qua phan tich, vao Display menu = Set Output Table Mode, sao do tich
vao Building Output trong hop thoai Display Output Tables. Sau d6 xem bang The Centroids
of Cumulative Mass and Centers of Rigidity (Bang tam khoi lugng tich lily va tdm cing)

Center Mass Rigidity
Edit  Wiew

|

| Center M ass Rigidity j

Story Diaphragm MazsX MazsY XCM YCM CumMasgX | CumMassy XCCH YCCM XCR YCR
» STORY1 T 1.1408 1.1405 7.2 8386 1.1405 1.1405 7.227 8386 E.037 8985
STORYTZ e 1.7300 1.7300 5.000 3.000 1.7500 1.7300 4.000 4.000 7124 8934
STORYZ T3 1.7312 1.7312 9102 8892 1.7312 1.7312 4102 .89 7.948 8952
STORTY T4 0.E473 0.6473 9.254 8746 06473 0.6473 9.254 8748 8742 8618

44 > M

- MassX : Khoi luong Diaphram theo phuong X.
- XCM : Toa do tam khoi lugng.
- XRC : Toa do tam cung.

® Cau hoi

Tam cimg ciia floor c6 lién quan dén vach khéng ?

- Theo phuong phap tinh nhu trén thi co.

Tdam cing ciia tang cé bi anh hwéng béi d cieng cia tang trén va dudi né khong ?

- Theo phuong phap tinh nhu trén thi co.

Tam cung cua mot floor diaphragm co bi anh boi vach cung cua nha khong ?
- Theo phuong phap tinh nhu trén thi co.
Khoi lwong ciia mét diaphragm c6 bao gom cét, dam, san va vich khéng ?

- Tuy theo cach khai bao diaphragm :

0 Diaphragm dugc khai béo thong qua phan tir Area, thi khdi lwong cua mot
diaphragm s€ bao g@)m ca coOt, dam, san, vach va khoi luong tap trung tai nut
(n6i cach khéc 1a bao gdm Joint, frame, area).

0 Diaphragm dugc khai bao thong qua phan tir Joint, thi khdi lugng cua mot
diaphragm s€ chi bao gdm cot, dam va khdi luong tap trung tai nut (ndi cach
khac 1a bao gdom Joint, Frame, Area).

- Can luu y thém céach tinh khéi lugng cua Etabs 1a cic Frame, Area (tiy theo hai
cach khai bao trén) s& duoc quy d6i vé cac nit. Khdi luong ciia mot diaphragm sé
bang tong khdi luong cac nat cua diaphragm do.

- Ciing twong tu nhu khéi lugng, do climg ctia mot diaphragm ciing duoc tinh dya
trén hai phuong phap khai bao trén.
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CHUONG 2 : KET CAU HE THANH

I. Téng quan vé phan thanh

1. Phan tir thanh (Frame Element)

® Khai niém

- Phan tir ¢6 kich thudc mot chiéu 16n hon nhiéu kich thudc hai chiéu con lai duoc
goi 14 phan tir thanh.

- Phan tir thanh (Frane) trong Etabs 1a mot doan thang ndi hai diém, diém dau (Start)
goi 1a diém i, diém cudi (End) goi 1a diém J.

| (Start) J (End)

" (!ng dung

- Phan tir thanh thudng duoc st dung dé mo hinh hoa dam, cot,...

2. Hé truc toa dd dia phwong (Local Coordinate System)

MOoi phén tr frame déu c6 mot hé truc toa dia phuong dé xac dinh tiét dién, tai trong va
ndi lye. HE tryc toa do dia phuong gém ba truc toa d9 : truc 1 — mau do, truc 2 mau trang, truc
3 mau xanh.

J

® Mac dinh

Mac dinh, truc 1 doc theo doan th'fmg va hudng tur [ sang J. Méac dinh truc 2 va truc 3
phu thudc vao loai phﬁn tor Frame (Column, Beam hay Brace)
- Phan tir Frame thang dung (Vertical Line Objects)

0 Truc 1 doc theo doan théng. Chiéu duong cuia truc 1 1a chiéu duong cua truc Z
(hudng 1én trén).

0 Truc 2 vudng goc véi doan thiang. Chiéu dwong cua truc 2 13 chidu dwong cua
truc X.

0 Truc 3 vudng goc voi doan thing. Chiéu duong cia tryc 3 xac dinh theo quy
tac ban tay phai.

- Phan tr Frame nam ngang (Horizontal Line Objects)

0 Truc 1 doc theo doan th'fmg. Hinh chiéu chiéu duong cua truc 1 1é€n truc OX
trung voi chidu duong cua tryc X. Néu hinh chiéu cta doan thing 1én truc OX
bang khong, co nghia 13 doan thing song song vé&i truc OY, khi d6 chiéu
duong cua truc 1 s& trung v6i chidu duong cua truc OY.

0 Truc 2 vudng goc v6i doan thang. Chiéu duong cua truc 2 tring véi chiéu
duong cua truc Z (hudng lén trén).
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0 Truc 3 vudng goc voi doan thang va nam ngang. Chiéu dwong cua truc 3 tuan
theo quy tic ban tay phai.

- Frame khong thang dimg va ciing khong nam ngang (Other - neither vertical nor
horizontal)

0 Truc 1 doc theo doan thang. Chiéu duwong cua truc 1 hudng 1én trén. C6 nghia
1a hinh chiéu cua truc 1 18n truc OZ c6 chiéu dwong tring voi chiéu duong cia
truc OZ.

0 Truc 2 vudng géc v6i doan thing. Mit phiang truc 1-2 thing dimg. Chiéu
duong cua truc 2 hudng 1én trén. C6 nghia 1a hinh chiéu cua truc 2 1én truc OZ
¢6 chiéu duong tring véi chiéu dwong cua truc OZ.

0 Truc 3 vudng goc voi doan thang va nam ngang. Chiéu duong cua truc 3 tuan
theo quy tic ban tay phai.

® Hiéu chinh

Giéng nhu Sap, Etabs cho phép ta dinh nghia lai huéng truc 2 va truc 3 cia doan théng
bang cach xoay quanh truc 1 mot goc o ndo d6. Cach 1am nhu sau :
- Chon ddi tuong frame.
- Vao Assign menu = Frame/Line - Local Axes Hop thoai Axis Orientation hién

1én nhu sau :
™ Axis Orientation E@E|

D efine Orientation

* Hngle .

" Raotate by Angle

" Colurnn major direction iz 3 [or Badial)

" Colurnn major direction iz [or Tangential)

k. | Cancel |

- Chon mét trong cac Option sau :
0 Angle : quay truc 2 so voi truc 2 mac dinh di mot goc a cho trude.
0 Rotate by Angle : quay truc 2 so v6i truc 2 hién tai di mét géc o cho trude.
0 Column Major Direction (local 2-axis) is X (or Radial) (tham khao phan Major
Direction)
0 Column Major Direction (local 2-axis) is Y (or Tangential) (tham khao phan
Major Direction)

3. Bac tw do (Degree of Freedom)

Mac dinh Frame c6 6 bac tu do tai hai diém lién két cta no.
Neéu ban mudn mo hinh héa frame thanh Cable, ban c6 thé lam theo mot trong hai cach
sau :
- Cho d ctng chong xoan (J) va d ctimg chdng udn (122 va 133) bang khong
- Giai phong moment udn (R2, R3) va moment xodn (R1) tai hai dau cua frame.

4. Mass

Trong tinh toan bai toan dong, khéi luong cua két cu dugc sur dung dé tinh toan luc
quan tinh. Khéi luong phan bd cia phan tir Frame dugc quy vé hai diém I va J cua frame.
Trong phuong phap phan tir hitu han, khong c¢6 luc quan trong phan tir frame.
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Etabs chi quy d6i khéi lugng cho ba bac tuy do UX, UY va UZ. Khong tinh toan khéi
luong moment quan tinh co ba bac tu do xoay.

I. Tiét dién (Frame Section)

1. Khai bao tiét dién

Vao Menu Define>Frame Section. Chung ta c6 cac cach sau dé khai bao tiét dién.

- Nhép tu file *.Pro (Import). Thong thuong file *.Pro chira cac tiét dién thép hinh
duogc san xudt tir cic nha may (n6 1a tong hop céc catalogue thép hinh) theo tiéu
chuan nudc ngoai nhu Ero.Pro, AISC3.Pro, ... Tuy nhién ta ciing c6 thé tao ra cac
file nay bang chuong trinh CSI Section Bullder.

- Chung ta dinh nghia tiét dién dua trén viéc thay ddi cac thong sb ctia mot sb hinh
dang tiét dién ma Etabs cung cip san (Add I/Wide Flage, ...).

- Str dung chirc ning Add SD Section (Section Designer) dé tu v& ra tiét dién ma ta
mong mudn. (xem thém phu luc Section Designer)

2. Thanh cé tiét dién thay déi (Non-Prismatic Sections)

Ciing nhu Sap, Etabs cho phép ta dinh nghia thanh c6 tiét dién thay d6i. Chirc nang nay
dugc cung cap trong menu Assign = Frame Section=>Add Nonprimastic. Dé khai bao thanh
c6 tiét dién thay doi, dau tién ban phai c6 it nhat hai loai tiét dién da khai bao.

Tiét dién thay 'd6i ¢6 thé bién dbi déu hodc giat bac

Vi du mot thanh c6 tiét dién thay doi trong 3 doan thang.

Thong s6 cho tiét dién S1, S2

Cac lua chon cho EI :
- Linear: gia tri EI thay doi tuyén tinh theo chiéu dai ctia doan.
- Parabolic: gia tri 3/EL thay doi tuyén tinh theo chiéu dai cta doan.
- Cubic: gié tri A/EI thay dbi tuyén tinh theo chiéu dai cua doan.
Khi ban vé phén tir Frame c6 tiét dién vira khai bao nhu trén. Mot cach truc quan ban c6
thé thiy n6 giébng nhu cot giita ctia nha céng nghiép bé tong cdt thép. Néu ban mudn tao ra
tiét dién cot bién. Ban c6 thé xem thém Bai Tap 1.

3. Tiét dién khéng c6 hinh dang xac dinh (General)

Khi ching ta gip mot tiét dién phuic tap, khong thé v& bang Section Builder hodc
Section Designer. Ban c6 thé khai bao no6 1a tiét dién General. Tiét dién General 1a tiét dién
khong c6 hinh dang xac dinh, ban s& phai khai cac dac trung hinh hoc nhu mémen quén tinh,
momen xoan. .. cho chung.

Tiét dién General thuong dung trong bai tap co hoc két cau, két cAu ma tiét dién 1a td
hop ctia nhiéu tiét dién co ban.

Khai béo tiét dién General nhu sau :
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Property Data

Section Mame [FSECT
Properties
Crozs-zection [axial] area 1. Section moduluz about 3 axis 1.
Torzional constant 1. Sechon moduluz about 2 axis 1.

Mament of Inertia about 3 axis |1- Plastic modulus about 3 axis 1.
Mament of Inertia about 2 axis |1- Plastic modulus about 2 axis 1.
Shear area in 2 direction 1. R adiug of Gyration about 3 axis 1.
Shear area in 3 direction 1. R adiug of Gyration about 2 axis 1.

Cancel |

Vao Menu Define - Frame Section chon Add General. Hop thoai hién 1€n nhu trén
hinh. Céc thong s6 nhu sau

Corss Section (Axial) Area : dién tich tiét dién cat ngang ciia frame (A)

Tosional Constant : mo men quén tinh chdng xoan. (J)

Momen of Inertial About: m6é men quan tinh quay quanh(3 =truc3) (133, 122)

Shear Area: dién tich chiu cit (As). Do su phan bb khong déu cia tng suit tiép nén
As khac voi A.

Section Modulus About 3(2) Axis: m6 men chéng uén (W=I/ymax; Chit nhat
W=bh2/6)

Plastic Modulus About 3(2) Axis: m6 men déo (Wp=W/1.3)

Radius of Gyration About3(2) : ban kinh quan tinh (r2=I/A)

(Xem thém quyén Sap2000 ciia bui dwe vinh)

4. Thay déi thong so tiét dién

Théng s6 hinh hoc va co’ hoc cua tiét dién

Khai béao vat li€u. cac thong sb vé co hoc cua tiét dién phu thudc vao khai bao vat li¢u
nhu ching ta da néi trong phan trude :

Modulus of elasticity, el, module dan hoi, dung cho d¢ cung doc truc va doc cung
chéng uén

Shear modulus, g12, module chdng cit, ding cho do ctng chéng xoin va do cing
chéng cit ngang. g12 duoc tinh tir hé s6 Poisson ul2 va el

Mass density : khéi luong riéng (khéi lugng trén mot don vi thé tich), m, ding dé
tinh khdi lwgng cia phan tir (element mass)

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

Design-type indicator, ides, (chi sé kiéu thiét ké), dung dé quy dinh kiéu phan tir s&
dugc thiét ké 1a thép (steel), bé tong (concrete), nhom (aluminum), cold-formed
steel, hodc khong thiét ké (no design).

Khai béo tiét dién, cac thong 6 vé co hoc sé& phu thudc vao hinh dang tiét dién (néu su
dung loai tiét dién c6 san) hodc phu thudc vao cac thong sé khai bdo néu st dung tict di¢n
dang general. V€ co ban chung ta ¢ 6 thanh phan co hoc sau :
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- Cross-sectional area, a, dién tich mat cét ngang. Khi d6 d6 cung doc truc cua tiét
dién c6 dang a.el

- Moment of inertia, i33, moment quan tinh truc 3 dung xac dinh kha ning chng
uén cua thanh trong miat phang 1-2. The moment of inertia, i22, moment quan tinh
tryc 2 dung xac dinh kha ning chéng ubn cua thanh trong mit phang 1-3. Tuong
g v6i nd ta c¢6 do cimg chong udn duge xac dinh theo cong thiuc i33.el va
122.el;

- Torsional constant, j, moment quan tinh chdng xoan. P9 cimg chdng xoin dugc
xéc dinh theo cong thic j.g12. Chl y ring moment quan tinh chéng xodn chi gidng
moment quan tinh cuc (polar moment of inertia) trong trudng hop tiét dién tron, tat
ca cac loai tiét dién khac hai thong s6 nay 1a khac nhau.

- Shear areas, as2 va as3, diung dé xac dinh do cimg chong cat ngang trong mat
phang 1-2 va 1-3. Tuong tmg voi no ta c6 do cing chdng cit ngang as2.gl12 va
as3.gl2. Vilng suat cit ngang cua tiét dién co dang parabole va dat max tai duong
trung hoa cua tiét dién, do vay khi tinh toan bién dang cat ngang chiing ta phai
nhan véi mot hé sb didu chinh 1 (theo stic bén vat li¢u). Trong Sap va Etabs nguoi
ta tich hop m vao trong dién tich chdng cat ngang. Do vay as2 va as3 khac a. Va
as2, as3 dugc xac dinh nhu sau (theo tai li€u cua sap):
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Section Description Effective
P Shear Area
l Rectangular Section N
. _I Shear Forcesparaleltothebord '6bd
_1_ directions
e ]
[
[ =+_f1f |
L, WideFlange Section 5.{,-3 te by
_ky ShearForces pardliel toflange
le- o]
=<
Wide Flange Secfion t d
e 1 shearForces pardlieltoweb w
. ThinWalled
— /, Circular Tube Section mrt

Shear Forcaesfrom any direcfion

[t Solid CircularSection
Z

2
Shear Forcesfrom any direction 09 ur

[ — ThinWalled
Rectangular Tube Section

Shear Forces parallel to

A 2td
;r d-direction

General Section

- Shear Forces parallel o | X
Y-dlirection
" * f | .= mornent ofinerfiaof

1 : ! : l-ly:l
If/ DTN I secfion about X-X ('

:k ) i. ] X If l'"l‘[ I| m

N | Qy= | nbn)dn B PV

Y.

® Thay d6i cac thong sé6 hinh hoc va co hoc

Property Modifiers, cic thong s6 co hoc c6 thé duoc nhan véi mét ti 18 diéu chinh
scalefactors to modify . N6 dugc sir dung rat hitu hiéu trong nhiéu truong hop. Vi du ta c6
thanh thép tiét dién to hop bai 2 thanh thép hinh chir I dit song song theo truc 2, nhu vay ta
khai bao tiét dién chir I, sau d6 diéu chinh moment quéan tinh theo truc x 1én 2 lan, dién tich
cit ngang ting 2 1an,..... Sap va Etabs cho phép ta hi¢u chinh cac thong sé nhu sau :

- Axial stiffness a.el (dd cung doc truc).
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Shear stiffnesses as2.g12 and as3.g12 (d0 cing chdng cit ngang).
Torsional stiffness j.g12 (d6 cimg chdng xoén).
Bending stiffnesses i33.¢1 and i22.e1 (d6 ctimg chong ubn).
Section mass a.m + mpl.
Section weight a.w + wpl
(trong d6 wpl va mpl 13 phan khdi lugng hodc trong lugng s& cong thém vao, don vi 1a
trong luong, khéi luong trén mot don vi do dai, sir dung dbi v6i dang thanh c6 tiét dién thay
d6i. Mic dinh, cac gia tri nay bang khong ddi véi moi tiét dién)
Ta c6 2 cach dé gan ti s6 nay
- Cho tat ca cac thanh c6 cung tiét dién
- Cho mdt sé tiét dién nao do.

ll. Lién két giitra hai phan tir

1. Diém cheén (Insertion point)

Mac dinh, tryc 1 cua phan tr chay doc theo truc trung hoa cua tiét dién (hay trong tam
ctia tiét dién ddi véi tiét dién ddi xung). Do vay, tai giao diém ciia dam mai va cot, dam mai
s& bi nho 1én trén. Etabs cho phép ta chinh lai giao diém nay bang chic niang Intersection
Point. Chirc néng nay s& giip nguoi dung thiét 1ap mo hinh mot cach chinh xac.

Cardinal Point c6 thé 1a mot trong 11 diém duéi day.

4 2 axis

Battom left
Battom center
Bottam rght
Middle left
Middle center
Middle right
Tap left

Top center
Tap right

10 Centroid

~ 11. Shear center

1 2 3

Hinh v& dudi ddy mo ta cach chinh Cardinal Point ctia dim va cot dé sao cho tdm ciia
dam va cot khong trung khép voi nhau.

5 Jaxis

11

LE~NBDORwh 2
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N

o R || Cardinal
i 1" Point C1
1] //
+- n ﬂ
/ Y e B2
n \
Cardinal :: |
Point B1 n <
1]
1] |
n '.
z s
II II". »
|| ' Cardinal
X i n B Point B2
Elevation

® Phwong phap

- Chon Frame can thay doi Intersection Point
- Chon Assign menu = Frame/Line = Insertion Point, hop thoai Frame Insertion
Point hién 1én
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Cardinal Paint

10 [Centroid) B
[ Mirrar about Local 2

Frame Jaint Offzets from Cardinal Point

Coord System |L|:u:a| j
End- End-J

1 0 0

2 o 0

I [1] 0

[v Do not tranzform frame shffness for
offeets from centroid

Fiezet Defaults
Cancsl

Khi ban chi dinh diém chén, Etabs s& tinh toan lai hé toa do dia phuong cua ph?m tr.
Mot cach twong tu, tai trong gan vao phan tir cling s& dua trén chiéu dai sau khi da tinh lai hé
toa do dia phuong. Hinh vé dudi day thé hién su tinh toan lai hé toa do dia phuong ciling nhu
chiéu dai thuc cua ciu kién.

] Final Postion of Beam

Néu ban khong tich vao nut “Do not transform frame stiffness for offsets from centriod”
thi sy dich chuyén s& khong anh hudng gi dén két qua noi luc. Néu tich vao thi
- Do cling cua thanh s& thay doi.
- Tong tai trong tic dong vudng goc véi thanh thay ddi (do chiéu dai cua thanh thay
doi)
Chi tiét xem thém trong phan bai tap, bai tdp mo hinh nha cong nghiép

2. Piém giao (End offsets)
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® End Offsets

Phan tir thanh trong két cAu dugc mo ta boi dudong truc ndi hai nat cta thanh. Mot diéu
dit ra 1a tai diém giao giira cac phan tir Frame (vi du nhu dam va cot), phan tiét dién ‘cua hai
Frame tai diém giao (cross-sections) s& bi chong 1én nhau (overlap). Etabs cung cip chic
nang End Offsets cho phép ta dinh nghia lai doan tiét dién bi chong nén nhau nay.

Mic dinh chiéu dai coa thanh tinh ca phan thanh bi giao véi cdt (nhu hinh v€). Viée tru
phan giao nhau cta gidm voi cot co kich thude 16n s& lam giam chiéu dai tinh toan cua thanh
dam mot cach dang ké. Do vay Etabs cho phép ta ké dén chiéu dai ving cimg cia dam giao
v6i cot thong qua 2 tham sb (End-I) va (End-J). Khi d6 chiéu dai tinh toan cua dam sé& duogc
tinh theo cong thuc sau.

Lc =L - Rigid * (EndI + EndJ)

Trong d6

- Lc : chiéu dai tinh toan cta thanh

- L : Chiéu dai thuc ctia thanh

- Rigid : Hé s6 @6 cung (lay gia tri tir 0-1). Hé s nay dung dé thay déi kich thude
Ioff, Joff (cong thurc tinh : Joff=EndI*Rigid. Joff=EndJ*Rigid).

Total Length L o
!‘ - Clear Length L - —'!
I Momber N J
loff| | End Offsets ——— joff &
N ]
Support Face

— -
— =

® Phwong phap khai bao

- Vao menu Assign—>Frame/Line = End (Length) Offsets

End Offzet Along Length

" Autornatic from Connectivity

Rigidzone factor  [g
oK | Cancel |

0 Automatic from Connectivity : Etabs s€ tu dong tinh lai chiéu dai tinh toan cua
Frame.
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= Pbi voi cot (Columns), End offset s€ tinh dwa trén kich thudc 16n nhét
ctia cac dam ndi voi cot.
= Pbi véi dam (Beams), End offset s€ tinh dya trén kich thude lon nhit
clia cac cOt ndi véi dam.
0 Define Lengths : Ban c6 thé nhap truc tiép End-I va End J théng qua Iya chon
nay.
0 Rigid-zone factor : La hé s6 d6 cimg, hé sb nay cho phép ngudi dung co thé
diéu chinh lai End-I va End —J (xem cong thttc tinh trong muc trén).

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

® Frame Releases and Partial Fixity

Nhu ta da biét, mdi diu cua Frame déu c6 sau bac tu do. Tai nhitng vi tri ndy, Etabs cho
phép ta giai phong bdt bac tu dé bién nd thanh cac loai lién ket khac (khop, ngam xoay...)

nhu hinh vé dudi day.
Continous _____
Joint T Axis 1

r Pin Joint£
Axis 2 / ’

Continous

/~ Joint /

Axis 3 Global X
VI I

For diagonal element: R3 is released at end J

Figure 24
Frame Element End Releases

Nhin trén hinh v&, thanh xién (diagonal element) lién cimg tai diém I va lién két khép
tai diém J. Hay noi cach khac ta giai phong lién két xoay (R2, R3) tai diém J. Khi 6 moment
tai diém J s& bang khong.

Etabs chia viéc giai phong lién két 1am 2 loai

- Unstable End Releases : Giai phong lién ket khong 6 6n dinh—>gay ra hé bién hinh
(thanh dugc tach ra khoi hé ¢ hodc mot sb chuyen vinao do)
- Stable End Releases : Giai phong lién két van dam bao hé bat bién hinh.

® Phwong phap khai bao :

Chon phan tir & Assign menu - Frame/Line - Frame Releases/Partial Fixity. Hop
thoai Assign Frame Release hi¢n 1én nhu sau :
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Assign Frame Releases

Frame Releazes

Feleaze Frame Partial Fixity Springs
Start  End Start End
Aial Load m Em |
Shear Force 2 (Major] [ [ | |
Shear Force 3 (Minarl [ [ | |
T anzian m m |
Moment 22 [Minar] v v |D- |D-
Moment 33 [Major] v v |':' |':'-

[ MoReleazes k. | Cancel |

- Start, end : lién két tai diém dau (I), cudi (J) cta thanh.

- V6i chtic nang Frame Partial Fixity Springs, ban c6 thé thay lién két cimg bang lién
két dan hdi tai dau I va J cua thanh. Pon vi dién vao la force/length hodc
moment/radian. Mudn gan lién két dan hdi vao dau thanh, trudc tién phai giai
phong lién két tai ¢au thanh do.

IV. Tw ddng chia nhé phan tir (Automatic Frame Subdivide)

® Automatic Frame Subdivide

Trong qué trinh phan tich, Etabs tw dong chia nhoé phan tir Frame néu can thiét. Trong
mot sd trudng hop, ban ¢ thé khong mudn tu dé Etabs ty dong chia nho phan tir. Chirc ning
Line Object Auto Mesh Options cho phép ban kiém soat ché d¢ tu dong chia nho nay.

Luu ¥ rang, chtic ning ndy hoan toan khac vé6i chie nang Edit menu > Divide Line

® Phwong phap khai bao

Chon phan tir Line can kiém soat = chon Assign menu > Frame/Line = Automatic
Frame Subdivide, hop thoai hién Ién nhu sau Line Object Auto Mesh Options :

Line Object Auto Mesh Options

Frame beshing Options

(o Auto Mesh at Intermediate Pointz
" Auto Mesh at Intermediate Pointz and Interzecting Lines/E dges

" Mo Auto Meshing

Cancel

Thong s chi tiét trong form dién ta nhu sau :

- Auto Mesh at Intermediate Points : chia nho phﬁn tor dugc chon tai nhitng diém
nam doc trén phan tir, cac diém nay 1a cic diém cta cac phan tir khac hodc 13 cac
diém mesh ciia phan tir Area (xem thém Area Mess Options).

- Auto Mesh at Intermediate Points and Intersecting Lines/Edges : chia nho phan tir
dugc chon tai nhimg diém ndm trén phén tir va tai giao diém cia cac phan tir. Mic
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dinh, Etabs ap dung ché do chia nho nay trong qua trinh phén tich tinh toan noi
luec.

- No Auto Meshing : Etabs khong chia nhé phan tir d3 duoc chon trong qua trinh
thuc hién bai toan phan tich.

V. Cac loai tai trong (Load)

Trong muc nay ching ta nghién ctru c4c loai tai trong sau :
- Tai trong phan bd khong déu trén phan tir
- Tai trong phan bd déu trén phan tir
- Tai trong tap trung trén phan tir

(Dé nghi ty nghién ciru, xem thém trong Sap)

VI. NGi lwc (Internal Force Ouput)

(Dé nghi xem trong Sap, hoic c6 thé xem trong Help)
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CHUONG 3 : KET CAU TAM VO

. Phan tir Area

1. Phan tir Area (Area Element)

® Khai niém chung

Phan loai két ciu tim vo trong Etabs :
- Deck : két cau gi vy nhi.
- Slab : két cai ban san.
- Wall : két ciu tuong bé tong, vach.
Phan loai theo tinh chat chiu lyc
- Membrane - phan tor mang, chi chiu kéo hodc nén trong mat phang, moment theo
phuong phap tuyen c6 thé dugc bo qua.
- Plate - phan tu tam chi chiu uon va chiu cit.
- Shell - phan tir tim vo, chiu uén ngoai mat phang, kéo hodc nén trong mat phang.
La tong hop cuia hai phén tu Membrane va Plate.

® Thickness Formulation (Thick — Thin)

Sap cung cap hai dang thickness formulations cho phép ta ké dén hodc khong ké dén
hiéu tmg bién dang cat trong phan tir plate hodc shell element:

- Dang thick-plate (Mindlin/Reissner), bao gdm hiéu tng blen dang cit ngang
- Dang thin-plate (Kirch hoff), bo qua hiéu ng bién dang cit ngang

Bién dang cét s& trd 1én quan trong khi bé day cua shell 16n hon 1/10 — 1/5 nhip. Ching
con ¢o thé duge ké dén tai nhitng vi tri c6 moment udn tap trung nhu g?m nhitng vi tri co su
thay d6i dot ngdt vé bé day hodc tai vi tri gan gbi d& hodc nhiing vi tri gan 18 thung,. ..

Viéc phan biét 1 rang 2 truong hop tim day va mong rat nhay cam. vi né con phu thude
vao hinh dang tm, ti s6 bé day/canh va phu thudc vao viéc chia ludi (mesh shell). Do vay,
ngudi ta khuyén cdo rang ban nén st dung thick-plate formulation trir phi ban khang dinh
rang bién dang cat 14 nho (shearing de formations will be small), hodc ban muén thir nghiém
Iy thuyét tinh toan tim mong hodc ban dang sir dung ludi chia méo mé (vi sy chinh xac cua ly
thuyét tinh toan Thick-Plate bi anh huéng boi sy chia luéi méo moé (mesh distortion) hon 1a
Thin-Plate.

Chu ¥ : Thickness formulation khéng c6 tac dung ddi v6i phan tir mang (membrane),
chi xay ra d6i véi tim chiu uén (plate or shell)

l |
i +

1

MAT CAT NGANG CUA TAM
LUC CAT LON TAL NOI THAY B8I BO CUNG TIET DIEN

® Thickness

Moi mat cét shell déu c6 hang s6 bé day mang (constant membrane thickness) va hing
s6 bé day uon (constant bending thickness).
Hang s6 bé day mang th duoc sir dung dé tinh toén :
- Do cling mang (kéo nén trong mit phang va xodn ngoai mit phing) cho phan tir
shell (full-shell) va phan tir mang thuan tay (pure membrane)
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- Thé tich phan tir cho trong lwong ban than ctia phan tir va khéi lwong phan tir cho
bai toan tinh todn dao dong (Dynamic analyse)

Hing s6 bé day udn thb dung dé tinh toan :

- P clmg chdng udn ctia tim chiu udn (plate- bending stiffness) cho phan tir shell
(full-shell) va phan tir tim (pure plate)

Thong thuong thi hai bé day trén 1a bang nhau. Tuy nhién, dbi véi mot sé tmg dung nhur
mé hinh hoa bé mit nhin, hodc don cir nhu viée thién vé an toan, ta lfiy thb=hy=h-a (h la bé
day san, a 1a 16p bao vé) trong bai toan tinh toan bé tong cdt thép.

Chu ¥ : chiéu diy Membrane (mang) va Bending (uén) noi chung 13 gibng nhau, tuy
nhién trong

® Material Angle

H¢ toa do vat li€u va hé toa do phﬁn ttr shell c6 thé khac nhau. Truc 3 cta hai hé toa do
nay ludn ludn trung nhau tuy nhién truc 1 va truc 2 c6 thé khéac. Tuy theo yéu cau cua bai toan
ma ta c6 goc a nhu hinh vé :

2 (Element)

A

2 (Material)

1 (Material)

[ ] » 1 (Element)
3 (Element, Material)

Figure 35
Shell Element Material Angle

Chii y : Goc vat liéu khong co ¥ nghia trong bai toan vat liéu dang hudng (isotropic
material properties)

2. Hé truc toa dd dia phwong (Local Coordinate System)

® Mac dinh

M&i mot phan tir shell déu c6 mot hé truc toa do dia phuong (element local coordinate
system), duoc ding dé dinh nghia vat lidu, tai trong va xuét két qua.

Phuong phap xac dinh hé truc toa d6 dia phuwong cho phan tir tAm vo phang (phuong
phép xac dinh hé truc toa do dja phuwong cho tim vo cong xin doc trong sach Sap Reference
trang /37 muc Advanced Local Coordinate System).

- Truc 3 luén vudng goc voi mat phang cta phan tir. Chiéu dwong cua truc 3 hudng
theo quy tic van dinh vit, chiéu van dinh 1a chiéu v& phan tir. Vi du vé& theo
J1>J2->1J3 thi chiéu duong truc 3 nhu trén hinh vé.
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Axis 3 A

Axis 2

Face 6: Top (+3 face)

Face 5: Bottom (—3 face)

il

Three-node Triangular Shell Element

Figure 31
Area Element Joint Connectivity and Face Definitions

- Truc toa d6 1,2 ludn ndm trong mat phéng cua ph:‘?tn tir va duoc xac dinh dua trén
su twong quan cua truc 3 so voi truc Z.
0 Mit phang 3-2 ludn ludn thang dimg, c6 nghia 1a song song véi truc Z.
0 Truc 2 theo chiéu dwong ctia truc Z trir truong hop phan tir ndm ngang, trong
truong hop nay truc 2 hudng theo chiéu duong cua truc Y.
0 Truc 1 hop véi truc 2,3 theo quy tic ban tay phai.

® Bién déi

Ta c6 thé xoay hé truc toa do dia phuong ciia phén tir area, phuong phép xoay nhu sau

- Chon dbi tuong area cin thay ddi hé toa do dia phuong 7
- Chon Assign menu = Area = Local Axes command dé bat hop thoai Area Local

Axis.
Assign Local Axis

Angle from Default Direction

o Bngle o
" Rotate by Angle
~

" Rewverze Normal of Vertical Areaz

0k, | Cancel |

0 Angle in Degrees : goc quay cua truc toa d6 thir 2 quanh tryc 3 cua phan tu.
Goc duong c6 nghia 1a truc 2 quay theo chiéu kim dong ho néu nhu truc 3
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huéng vé phia nguoi ding. Goc xoay 1a gbc hop béi truc 2 mic dinh (default)
vO1 truc 2 moi.

Positive, g
angle & =
2, g ”A% %@‘S\
@%} “:\‘
1 {Original)

Rotate by Angle : goc quay ciia truc toa do thir 2 quanh truc 3 ctia phan tir. Goc
duong c6 nghia 1a truc 2 quay theo chiéu kim dong hd néu nhu truc 3 hudng vé
phia nguodi dung. Goc xoay 1a goc hop boi truc 2 hién tai (current) voi truc 2
moi.

Normal to Selected Beam : Dé vao hop thoai nay, ban phai chon mot dam va
mot Area trudc khi quay hé toa do dia phuong. Khi chiic ndng nay dugc chon,
Etabs s& quay truc 2 cta phan tir area vudng goéc v6i phan tir dam da duoc

chon.

0 Reverse Normal of Vertical Areas : 1at nguoc hé truc toa do 3.

Shell Sections \

Cha y : H¢ truc toa do dia phuong cua
Pier va Spandrel khong trung véi hé truc toa
do dia phudéng cia Area va Frame tao lén
chung. Do véy ta khong thé str dung phuong
phap nay dé xoay hé truc toa do dia phuong
cua Pier va Spandrel.

3. Tiét dién

Khai bao tiét dién, ta vao menu
Define=>Wall/Slab/Deck Sections. Nhan chon
Combo box Add New dé dinh nghia méi tiét
dién. Cac thong sb dugc dé cap dén trong muc
1.1.

Khi d3 khai bao xong tiét dién, ta co thé
chon chirc ning Modify/Show Section dé
chinh sira cac thong sb tiét dién. Dic biét ban
c6 thé str dung chtc niang Set modifiers. Pic
trung tiét dién méi s& bang cac thong s trong
hop thoai nay s€ dugc nhan voi dac trung tiét
dién cii.

Section Hame SAM120
Material
Material Mame ~ |BETONG |
b aternial Angle n
Thickness
b embrane niz
Bending niz
Type
f* Shell { i Plate
v Thick Plate

Cancel |

4. Bac tw do (Degree of Freedom)

Mot phan tir Shell ludn ludn c6 sau bac tu do tai cac nat cia nd. Béc tu do cta phan tir
Plate, Membrane, Shell dugc mo6 ta nhu hinh vé dudi day.
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My Uy

Mx

Uy
Ux u \ /(Mx

Mz

5. Mass

Trong tinh todn bai toan dong, khdi luong cua két cu duoc su dung dé tinh toan luc
quan tinh. Khoi lugng phén bd ctia phan tir Area dugc quy cac nat ciia nod. Khoi lugng cua
phan tir Area dugc tinh dua trén di¢én tich bé mat, bé day th va khoi lugng riéng m cua vat

liéu.

Etabs chi quy d6i khéi lugng cho ba bac tu do UX, UY va UZ. Khong tinh toan khéi

luong moment quan tinh co ba bac tu do xoay.

6. Noi lwc va tpng suat

= Noi lwe

Noi luc duge tinh bang cach tich phan ung suat theo chiéu day ctia phan ti. Phan tir

Shell c6 nhimng thanh phan noi lyc nhu sau :

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

+th/2

0 k= J.O-llde
—th/2
+th/2
o F,= jazzdx3
—th/2
- Luyc cat (Membrane shear force)
+th/2
0 F,= _[GIZdS
—th/2
- Moment uon (Plate bending moments)
+thb/2
o M, =- J.tO'”dx3
—thb/2
+thb/2
o M, =- jtazzdx3
—thb/2
+thb/2
o M,=- Italzdx3
—thb/2
- Moment
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Membrane direct forces:

+th/2
Fy :,[—lh.-'z Sy &

+th/2
Fss :J 0297 ii'if_:,
2 —th/2 22

Membrane shear force:
+th/2

Fp :J . Oppdxy

—th/2

Plate bending moments:

» +thb/2
By __.F—lhh.-'!

+thb/2
Mo, =— j
22 —thb/2

IU“ Ji'{.'_:-’

[0y dX,y

. ]

Plate twisting moment:

hhb/2
Jlﬂrj ] =— J+ l

|2 1012 axs

« Plate transverse shear forces:

+thh/2
' —_
Via _‘[ Ty dxy

—thh/2 = =
+ thh'2 s
23 _I—lhh.-"l G2 @¥3
o dMy, dM,
N d.'{fj dxz
- __dMy,  dMy,
= (i'f] -Eil’:z
" (ng suat
LB 12M,
A
F. 12M
o= e
F. 12M
_Ns
B thb
_ Vs
> thb
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F-MIN

Axig 2

Forces are par unit
ofin-plana length

Posilive ransvarse shear forces and
stragsas acting on positiva faces
point toward the viewar

A
i i2
STRESSES AND MEMBRANE FORCES

Stress Si) Has Same Definition as Forca Fij

\Miﬁ 2

Moments are par unit
afin-plana length

it 2

PLATE BENDIMG AND TWISTING MOMENT S

Figure 36
Shell Element Sivesses and Internal Forces

Il. Vach cirng (Pier and Spandrel)

1. Pier and Spendrel

® Khai niém

Hinh v& duoi day la mat cit qua cau thang may, vach c6 18 cira. Pier 1a vach chiu luc
chinh, Spandrel 1a vach giang ngang.
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Spandrel

Pier

-

Mot phén tir Pier va Spandrel ¢ thé bao gom nhiéu tiét dién Wall va céc tiét dién Frame
két hop lai voi nhau.

" Pit tén phan to

Viéc dat tén phan tir vach s& gitp ta dinh nghia tiét dién vach trong bai toan thiét ké mot
cach nhanh chong hon va xem Kkét qua ndi lyc ctia vach mot cach dé dang.
Cac dat tén vach nhu sau :
- Dbi véi Pier
0 Chon area va frame can gan tén.
0 Dé gan tén pier cho phan tir frame, chon Assign > Frame/Line - Pier Labels.

0 Dé gan tén pier cho phén tir area, chon Assign = Shell/Area = Pier Labels.

Wiall Piers Click ta:
MOME Add Hew Name |
MOME

F1 |

Cancel

- Dbi véi Spandrel
0 Chon area va frame can gan tén.
0 Dé gan tén spandrel cho phan tir frame, chon Assign > Frame/Line >
Spandrel Labels.
0 Dé gan tén pier cho phin tir area, chon Assign = Shell/Area > Spandrel
Labels.
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S5pandrel Names

Wiall Spandrels Click to:
NOMNE Add Mew Mame |
MOME

51 |

[ bultizhary

- Pé gan tén cho Spandrel va Pier c6 chita ca Frame va Wall, chung ta nhat thiét phai
gan hai lan theo hai phuong phép trén. Tuy nhién, d€ thay doi hodc xo6a tén, chiing
ta khong nhat thiet phai lam ca hai dong tac trén.

2. Hé truc toa do dia phwong

® Phan tr Pier

Trong khong gian ba chiéu, hé toa d¢ dia phuong cta ph::in tu wall pier dugc dinh nghia
nhu sau:

- Truc 1 kéo dai tir phia dudi 1én phia trén Pier. Chiéu duong cua truc mot cing
chiéu véi chiéu duong cua truc Z.

- Truc 2 song song v4i canh dai ctia phan tir Pier. Hinh chiéu chiéu duong ciia truc
1én truc OX tring vé6i chiéu duong cua truc OX. Néu truc 2 song song véi truc OY
thi chiéu duong cua truc 2 s& cung chiéu v6i chiéu duong cua tryc OY.

- Phuong va chiéu ciia truc 3 duoc xac dinh theo quy tic ban tay phai.

" Phan tir Spandrel

Quy tic xac dinh hé toa d6 dia phuong cua phan tir Spandrel nhu sau :

- Mat phang 1-2 nam trén mit phang cua wall spandrel. Truc 1 nim ngang va hinh
chiéu chiéu dwong ctia n6 1én tryc OX tring véi chiéu cta truc OX. Néu mit phang
spandrel song song véi mit phang Y-Z plane, truc 1 s& song song va cing chiéu véi
truc OY.

- Truyc 2 s& hudng 1én trén va cing chiéu véi truc OZ.

- Tryc 3 ludn nam ngang va vudng goc voi mat phang spandrel. Chiéu duong cua
truc 3 duoc xéac dinh theo quy tic ban tay phai.

Trong truong hop wall spandrel dugc tao tur nhiéu phan tir (ca wall va frame), khi d6 h¢
truc toa do dia phuong cta spandrel van duoc xac dinh theo quy tic & trén. Va luu § y rang, hé
truc toa do dia phuong cua phén tir spandrel ludn luén ddc 1ap vaoi hé toa d6 dia phuong cua
cac wall va frame tao nén no.

® Hién thi hé toa d6 dia phwong

Vao menu View->Set Building View Options=> Vao muc Pier and Spandrel va Chon
Pier Axes va Spandrel Axes.
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Wiews by Colors of: Object Prezent in\iew Object Wiew Optionz Wizible in View Special Frame [tems
&+ Dbjects v Floor [Area) [ Arealabels v Stom Labels [ EndReleases
(" Sections Iv wiall [freal [ Line Labels [ Dimension Lines [ Partial Fixity
(™ Material: v Ramp [4rea) [ Paint Labels v Reference Lines [~ Mom. Connections
(" Groups  Select I¥ Openings (freal [ Area Sections v Reference Planes [ Property Modifiers
™ Design Type v Al MUl Areas v Line Sections v Grd Lines [ Monlinear Hinges
(™ Typical Members I¥ Column [Line) [ Link Sections v Secondarn Grids [~ Panel Zones
™ B & Printer v Beam [Line) [ Arealocal Aves v Global Awes [ End Dffzets
(" Calar Prifter I¥ Brace (Line) [ Line Local Axes v Supparts [ Jaint Offsets
Special Effects [ Links [Line] Piers and Spandrels- v Springs [ Dutput Stations
™ Object Shiink Ml e ™ Pier Labels s
v Object il R e I Spandrel Labels I Diaphragm Extent
v Object Edge i._i InVISlblle v Pier bues [ Auto Area Mesh
[w Extruszion |_hicks (il [ Spandrel Axes [~ Additional Maszes
[ Apply to All Windaws Defaults | Ok | Cancel

3. Tiét dién

Céc budc gan tiét dién cho Pier va Spandrel
Dit tén phan tir Pier va Spandrel
Khai bao tiét dién cho phan tir Pier.
- Gén tiét dién cho phan tir Pier.

Déi v6i Spandrel, ching ta chi c6 mot bai toan thiét ké. Do vay ta chi can khai bao

Spandrel Name ma khong can khai bao tiét dién.

3.1.Dat tén phan ttr Pier va Spandrel

® Pier Labeling

Ban c6 thé dat tén, xoa tén, hodc thay ddi tén cua Pier béng ho thoai Pier Names.

Phuong phap nhu sau :
- Chon phén tir cdn gan tén.

- Pé gan phan tir Line thanh mot Pier, chon menu Assign = Frame/Line = Pier

Labels.

- Pé gan phan tir Area thanh mot Pier, chon menu Assign = Shell/Area = Pier

Labels.

- Trong hop Pier Name : chon tén Pier can gan cho phén tir Line, Area.
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Chi tiét hop thoai :

Wiall Piers Click, to:

L1 Add Mew Mame |
10

Ca Change Mame |
C7

HOME Delete Marme |
W1

W

Cancel

- Add New Name : thém mat tén phén tir Pier méi.
- Change Name : thay doi tén phan tir Pier.
- Delete Name : x6a tén phan tt Pier.

Spandrel Labeling

Ban co6 thé dit tén, x6a tén, hodc thay do6i tén cua Spandrel bang ho thoai Spandrel
Names. Phuong phép nhu sau :

Chi tiét hop thoai :

Chon phan o can gan tén.
D¢ gan phan tir Line thanh mét Spandrel, chon menu Assign = Frame/Line =
Spandrel Labels.

Dé gan phan tir Area thanh mot Spandrel, chon menu Assign = Shell/Area =
Spandrel Labels.

Trong hop Pier Name : chon tén Spandrel can gan cho phan tir Line, Area.
Spandrel Names

Wall 5pandrels Click ton
NONE Add Mew Marme |
MOME
51 |
Cancel
[ Multighary

- Add New Name : thém mot tén‘phﬁn tor Spandrel moi.
- Change Name : thay d61 tén phan tir Spandrel.
- Delete Name : xda tén phan tr Spandrel.

3.2.Pinh nghia tiét dién Pier
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Chon Design menu = Shear Wall Design > Define General Pier Sections For Cheking,
hdp thoai Pier Sections hi¢n 1é€n. P& tao mdi mot ti€t di€n, nhan Add Pier Section.

Sechonz Chick. ta:

| add Frer sechon,., I

Add Copy of Pier Section... |

] Cancel |

Pier Section Data Pier Section Data

Section Mame PSECT Cection Name PSECT

Baze Material BT300 - Baze Material BT300 -

Add Pier Add Pier
i Add Mew Pier Section " Add New Pier Sechion
f* Start from Exigting '/ all Fier {«" Start from E sisting “all Pier
110 ~| o | 110 ~| o |
=i = i
Defineggw tion Difine/E dit/Show Section
T7 Esigrer... Section Desig
I signer. | | C
Ta
[ ¥g Z Cancel Cancel

- Section Name : Tén cia tiét dién Pier
- Base Material : vat liéu co s& cia Pier (giébng nhu Base Material cia Frame
Section)
- Add Pier : thém mot Pier méi (xem phﬁn bai tap dé hiéu hon vé hai lua chon nay).
0 Add New Pier Section : tao méi mot Pier.
0 Start from Existing Wall Pier : dinh nghia méi mot Pier tir m§t hinh dang Pier
c6 san.
= Hop thoai Combo box tha xuéng nhu hinh bén trai dé xac dinh tang
chtra Pier c6 san.
= Hop thoai Combo box tha xudng nhu hinh bén phai dé xac dinh tén
Pier c6 san.
- Define/Edit/Show Section = bim véo nut Section Designer dé bat dau chinh sira,
hodc dé dinh nghia méi tiét dién.
(chi tiét tham khao thém phan Section Designer - Phu luc)
Chu y : cling nhu cac bai toan thiét ké khac, chung ta co hai bai toan ddi véi vach
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- Bai toan th{ét ké thép cho vach (Reinforcement to be Checked).
- Bai todn kiém tra thép cho vach (Reinforcement to be Designed).

3.3. Gan tiét dién Pier

Sau khi dinh nghia xong tiét dién véch, 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
mdt trong cac churc nang sau :
0 General Reinforcing Pier Section, hop thoai Assign General Reinforcing Pier
Section hién 1én.

Assign General Reinforcing Pier Sections

Fier Sections
Section at Battom Section at Top
NOME MOME
55 55
Check/Design
f» Reinforcement to be Checked
" Reinforcement to be Designed
(]

= Section at Top : tiét dién bén trén ctia mot tang.
= Section at Bottom : tiét dién bén dudi ciia mot tﬁng.
0 Uniform Reinforcing Pier Sections, hOop thoai Uniform Reinforcement
Assignment to Pier hién 1én.
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Uniform Reinforcing Assignment to Piern

Fier b aterial

M aterial LONC :"
Distributed Bars

Bar Size 25M hd

Spacing 0.25
Clear Cover for Febar 0.025

End/Caorner Barz

Bar Size

Check/Design

i+ Reinforcement to be Checked

(" Reinforcement to be Designed

0k, | Cancel |

= Pier Material: V4t li¢u 1am 1én tiét dién.

= Distributed Bars: distributed bar size (cét thép doc theo canh cua Pier),
spacing and clear cover of the bar (khoang cach cdt thép va 16p bao vé).

* End/Corner Bar Size: thép goc cua Pier.

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

4. Noi lwc phan tir Pier va Spandrel

Noi luc ctia phan tir wall pier va wall sprandrel twong tu nhu noi lyc ctia phan tir Frame.

Chung bao gém :

- P, luc doc.

- V2, luc cat trong mat phéng 1-2.

- V3, lyc cét trong mit phang 1-3.

- T, luc xo04n doc truc.

- M2, moment xo0dn trong mat phang 1-3 (quanh tryc 2).

- M3, moment xoan trong mit phang 1-2 (quanh truc 3).

5. Két qua thiét ké vach

® Pier result Design

® Spandrel Result Design

- Flexural Design
- Shear Design
Ban c6 thé OverWrites, tai hop thoai nay, ta co thé khai bao lai tat ca céac thong s6 tinh
toan (chiéu day, chiéu sau, tiéu chuan, 16p bao vé,...)

ll. Chia nhé phan tir (Area Mesh Options)

47



KS. GV. Tran Anh Binh BM. Tin Hoc Xay Dwng — DHXD HN

®  Area Object Auto Mesh Options

Trong qua trinh phan tich, Etabs ty dong chia nh(")’déi’ tuong Area (Deck va Slab). Viéc
chia nho phan tir Area giup phéan bo tai trong 1én cac két cau do mdt cach chinh x4c hon. Vi

: N
Gibng nhu Subdivide Frame. Area Subdivide cho phép chia nho san mét cach ty dong
trong qua trinh tinh to4n. Tai moi diém chia nhd, san va dam sé c6 chuyén vi cung nhau. Vi¢c
chia nho san s€ lam cho két qua tinh toan ndi lyc dam ma san truyén tai 1€én mot cach chinh
xac hon.

Hinh vé : 1 Sy truyén tai trong tir san vao dam bién

Hinh v€ 1 : Chon shell> Assign—=> Area—> Automatic Area Mesh.
Hinh v€ 2 : Str dung No Auto meshing (mdc dinh khi vé area)
Hinh v& 3 : La két qua khi sir dung hinh 1.

Hinh v& 4 : La két qua khi str dung hinh 2.
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® Phwong phap chia nhé

Chon ddi twong Area can tac dong, chon Assign menu = Shell/Area > Area Object
Mesh Options, hdp thoai Area Object Auto Mesh Options hién 1én nhu sau :

Area Object Auto Mesh Options

Floor Meszhing Optionz
(" Default [Auto kMesh at Beams and W allz if Membrane - Ho Auto Mesh if Shell or Plate]

" For Defining Rigid Diapkhragm and kazs Only [No Stiffness - Mo Yertical Load Transfer]
(" Mo Auto Mezhing [Uee Object az Structural Element]

' futo Mesh Object into Structural Elements
[v besh at Beams and Other Meshing Lines
[w Mezh at'wall and B amp Edges
[ Mesh at Vizible Grids
[v Further Subdivide Auto Mesh with Maxirnurn Element Size of

Famp and ‘wall Meshing Options
f* Mo Subdivizion of Object

(" Subdivide Object inta wertical and harizontal
(" Subdivide Object inta Elements with b aximurn Size of

] | Cancel |

Cac chire ning tu dong chia nhé duoc dién giai nhu sau :
- Floor Mess Options
0 Default : Etabs s& chia nhé dbi tuong tai dam va vach, khi d6 tai trong cling s¢€
duoc truyén vao vach va dam tai nhimg diém chia nhé nam trén dim va vach.
Luu v, lya chon nay chi ¢6 tac dung d6i v6i phan tir mang (membrance).
0 For Defining Rigid Diaphragm and Mass Only. Khong do cting hoac tai trong
dung truyén cung voi dbi tuong dugc chon.
0 No Auto Meshing : dbi twong khong dugc tu dong chia nhoé trong quéa trinh
tinh toan.
0 Auto Mesh Object into Structural Elements. Cho phép diéu chinh su chia nho
ctia dbi twong theo :
= Mesh at Beams and Other Meshing Lines : giéng nhu Default Option.
= Mesh at Wall and Ramp Edges. Chia nho tai vach va ddc.
=  Mesh at Visible Grids : chia nho tai noi giao voi cac duong luoi.
=  Further Subdivide Auto Mesh with Maximum Element Size of.... : tu
dong chia nho phan tir Area thanh cach phan tir nho hon c6 kich thuéc
16n nhét bang. ...
0 Ramp and Wall Meshing Options
= No Subdivision of Object. Etabs khong chia nho phan tir.
= Subdivide Object into {Specify Number} vertical and {Specify
Number} horizontal. Ban s€ khai bao s6 lugng phan tir dugc chia bang
cach khai bao sé dudng chia theo phuong thang dimg va theo phuong
ngang.
= Subdivide Object into Elements with Maximum Size of {Specify
Number}. Nhap vao kich thudc 16n nhit ctia cac Area con.
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IV. Cac loai tai trong (Load)

- Tai trong ban than (Self-weight Load)
Téi trong trong luc (Gravity Load)

Tai trong phan bd déu (Uniform Load)

- Tai trong &p luc (Surface Pressure Load)
Téi trong nhiét (Temperature Load)
(Tham khao thém trong quyén Sap2000.)
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CHUONG 4 : PHU LUC

.  Section Designer

1. Téng quan

Section Designer 1a chuong trinh chay tich hop vao trong Etabs. Chltc ndng co ban cua
Section Designer :
- Pinh nghia céc tiét dién bé tong cot thép phirc tap (khong ddi ximg) cho Etabs.
- DPinh nghia cac tiét dién vach chiju luc (pier wall) bé tong ¢6t cho Etabs.

2. Can ban vé Section Designer

2.1. Khéi dong Section Designer

Tuong tng voi hai chiic nang co ban nodi trén, ta cd hai cach khdi dong Section
Designer trong Etabs :

® Section Designer For Frame Sections

Khé1 dong Section Designer cho Frame Sections, ta lam theo cac budc sau :
- Chon Define menu > Frame Sections trong Etabs, hdp thoai Define Frame
Properties hién 1én.
- Pé dinh nghia thém mot tiét dién méi, nhdn vao Combo box va chon Add SD

Section
Define Frame Properties
Froperties Click to:
Type in property ta find: |Im|:u:urt |Awide Flange ﬂ
|&-LatBm
A-LatBm |dd I/wide Flange |
C40-40 -
Add Pipe ~
ChO=A0
Add Rectangular
CEO=E0 !
Add Circle
CCa-40
Add General
A0 .
Add Steel Joist
CCRI<E0 .
Add Auta Select List
D240 T R
Add SO Sechion
Dz22=a0 add N —
D220 anprismatic
D25=110 b
Cancel

- Hop thoai SD Section Data xuat hién. Cac thong s6 trong hop thoai ndy s& dugc dé
cap cu thé trong phan 2.1

- Nhén vao nut Section Designer trong hop thoai SD Section Data dé khai dong
chuong trinh Section Designer.

®  Section Designer For Wall Piers

Pé khoi dong Section Designer cho Wall Piers ta 1am theo cac budc sau :
- Vao Design menu = Shear Wall Design = Define Pier Sections for Checking
trong Etabs, khi d6 hop thoai Pier Sections sé& hién Ién.
- DPé dinh nghia md&i mot tiét dién ta bAm vao nut Add Pier Section, dé thay ddi tiét
dién da co sdn bim vao nt Modify/Show Pier Section.
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- Hop thoai Pier Section Dat hién Ién. Céac thong s6 cua hop thoai nén s¢ dugc dé cap

dén trong muc 2.3.

- Bam vao nut Section Designer trén hop thoai Pier Section Data dé khoi dong

chuong trinh Section Designe.

2.2. Hop thoai Pier Section Data

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

FSECT

B aze Matenal

Add Pier

Section Hame

(o Add New Pier Section

" Start from Existing "/ all Pier

| [

Define/E dit/Show Section

| [

| Section Designer... I

_ok |

Cancel

- Section Name : Tén cia tiét dién Pier
- Base Material
Section)

: vat liéu co s¢ cua Pier (giong nhu Base Material cia Frame

- Add Pier : thém m6t Pier méi (xem phan bai tap dé hiéu hon vé hai lya chon nay).
0 Add New Pier Section : tao mé&i mot Pier.
0 Start from Existing Wall Pier : dinh nghia méi mot Pier tir m§t hinh dang Pier

c6 san.

- Define/Edit/Show Section = bim véo nat Section Designer dé bat dau chinh sra,

hozc dé dinh nghia méi tiét dién.

2.3. HOp thoai SD Section Data

Muc nay trinh bay chi tiét cac thong tin trong hdp thoai Pier Section Data.

52



KS. GV. Tran Anh Binh BM. Tin Hoc Xay Dwng — DHXD HN

SD Section Data

Section Hame COTDER

Baze Matenal k4300 -

Dezign Type
" Mo Check./Design
~

f# Concrete Column

Concrete Column Check/Design

" Reinforcement to be Checked

{+ Feinforcement to be Designed

Define/E dit/Show Section

Section Designer... |

Dizplay Color I_

Cancel

- Section Name : Tén tiét dién.

- Base Material : vat liéu co sé. Sb lugng loai vat liéu trong Combo Box phu thudc
vao s6 luong loai vat liéu ta di khai bao trong Etabs. Viéc khai bao vat liéu co s
phuc vu cho hai muc dich :

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

0 Néu tiét dién duge lam tir nhiéu loai vat liéu, khi tinh toan cac dic trung hinh
hoc va dic trung co hoc cua tiét dién, Etabs s& quy doi tat ca cac loai vat liéu
vé vat liéu co s& va dua ra bao céo (report) va cac dac trung tiét dién do
(Section Properties).

- Design Type : Muc nay chi dinh rd kiéu tiét dién.

- Concrete Column Check/Desgin : Chi dinh loai bai toan thiét ké

0 Reinforcement to be Checked : Bai toan kiém tra (xem thém chwong thiét ké
thép trong Sap2000).

0 Reinforcement to be Designed : Bai toan thiét ké.

- Define/Edit/Show Section = bam vao nut Section Designer dé bat dau chinh sira,
hodc dé dinh nghia méi tiét dién.

3. Chwong trinh Section Designer

3.1. Giao dién chwong trinh Section Designer
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B csisp FEX

File Edit Wwiew Draw Select Display Options Help

=] 2| Blo|p| @2 2M| =&

EHELEE AR e

R
N

-4
Ready

3.2. Hé truc toa do6

He tryc toa d¢ trong CSISD (CSI Section Designer) bao gom hai truc toa d6 X va Y.
Tryc X ludn ndm ngang va Y ludn thang dung, chiéu duong ciia chung dugc thé hién nhu
hinh vé.

® Hé truc toa do dia phwong ctiia Frame

Mac dinh tryc 2 va 3 nhu hinh v&, tryc 1 tuén theo quy tac ban ‘tay phai Y
(huéng tir gbc toa do ra phia ngudi dung, vudng goc v6i mit phiang man
hinh) 3
DPdi v6i hé truc toa do dia phuong cua Frame, ta cé thé xoay chung

quanh tryc 1. .
® Hé truc toa do dia phwong cua Pier
Hé truc toa d6 dia phuong cua Pier nhu hinh vé. Y
Khong giong nhu h¢ truc toa do dia phuong cua frame, hé truc toa
dd dia phuong cua Pier khong thé xoay dc. 2

H¢ truc toa d dia phwong ciia Pier trong Etabs duoc dé cip dén

A

trong chuong ...
3.3. Tiét dién va hinh dang (Sections and Shapes)

>x Vv

Chung ta can phéan biét hai khai niém section va shape trong Section
Designer. Mot Section khong chi ¢6 thé chira mdt shape ma né con c6 thé
chutra nhiéu shape.

® Tiét dién (Section)

Section 1a mot tiét dién tron ven duoc dinh nghia trong Section Designer.
H¢ truc toa do dia phuong cuia section dugc ky hién 1a truc 2 va 3. Goc cua toa do dia
phuong 1a trong tam cua tiét dién.
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Hinh dang (Shape)

Hinh dang hinh hoc (geometric shapes) giup ta thlet ke
tiét dién mot cach nhanh chong. Section Designer cung cap rat
nhiéu shape c6 sén

Draw menu = Draw Structural Shape : Dung dé vé&
cac hinh dang két cdu nhu hinh dang chir I/wide
flange, channel, tee, angle, double angle, box/tube,
pipe va plate.

Draw menu > Draw Solid Shape: Dung dé v& bdn
hinh dang dac 1a rectangle, circle, circular segment
and circular sector.

Draw menu > Draw Poly Shape : Cho phép nguoi
dung v€ mdt hinh da giac mot cach tuy y.

Véi moi Shape ta co thé hiéu chinh thudc tinh cua
chung bang cach nhan phai chudt.

Material : hiéu chinh vat liéu. Mdi mot Shape chi

duoc 1am tir mot loai vat liéu. S6 luong loai vat li¢u

6 thé gan cho Shape tuy thude vao ) lugng loai vat

li¢u ma ta khai bao trong Etabs.

Dimensions and Location (Kich thudc va vi tri)

0 Vitri—toadd tam (X,Y Center).

0 Kich thudc — chiéu rong va chiéu cao (Height,
Width).

0 M5t s thudce tinh khac tuy thudc vao hinh dang
shape.

0 Goc quay (Rotation).

Mau cuia shape (color)

Néu vat lié 1a bé tong, ta c6 thém muc Reinforcing,

Combo box ndy cho phép ngudi ding dinh nghia cdt

thép gia cudng cho shape.

0 Bar Cover - 16p bao vé cdt thép, chinh 1a Clear
Cover (xem phan c6t thép gia cuong).

0 Bar Size - kich thudc cbt thép.

Shape Properties - Channel

Tvpe USER DEFIMED
b aterial k4200
Color
¥ Center 01107
' Center 02114
Height nh
width 05
Flange Thick, 0.05
wieb Thick 0.05
R otation 0.
Rieinforcing | Mo

ez

] 4 | Cancel |

Shape Properties - Solid

Type Circles
taterial k4 300
Colar

# Center 0.9003

' Center 01353
Diarneter R4

R einforcing Yes
#of Bars g
Faotation I}
Bar Cowver F.813E-03
Bar Size #5

k. | Cancel

0 Corner Point Reinforcement - thép gia cuong & goc.
Mot trong cac churc nang khé dac bi¢t ctia Shape 1a ta c6 thé hi¢u chinh kich thudc mdt
cach tryc tiép trén hinh v& thong qua cac Grip bang chirc nang Reshape

Chtrc nang Reshape : Draw menu - Reshape Mode
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- Grip:
3.4. C6t thép gia cwong

® Khai bao dwong kinh cot thép

Etabs cung cap cac loai duong kinh cét thép theo tiéu chuan nudc ngoai, do vay sé thiéu
mdt s0 duong kinh néu ta dung tiéu chuan Viét Nam. Tuy nhién, ta c6 theé thém loai thép vao
bang cach vao Etabs, chon Options menu = Preferences > Reinforcement Bar Sizes.

Reinforcing Bar, Sizes

Rebar
Bar ID Bar Area Bar Diammeter
|5.310E 04 0.026
A |BO30E-05 A |0.002 -

¥.850E-05 0.01 &dd
1.130E-04 nma2
1.540E-04 n.a14 M adify

AT140E-04 0.0z
4.310E-04 0.025

Delete

2.00E-04 0.0ME& Q
_ Delete |

v |E1E0E-0d4  + |00ze 7 Reszet to Default: |

k. | Cancel

- Bar ID — ky hi¢u thép, vi du 26d 1a &26
- Bar Area —dién tich thép.
- Bar Diameter — dudng kinh cot thép.

" Cébt thép gia cworng
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) Edge 2 B
e & & & 0 B 8
L ] = —
- ™ Egq. Ey. Eq. Eg. Eg.
e o & K sy iy N N
Lo L [ ] - & & & @®
s & 8 & 8 » Single comer  Line patiem Line pattern
C Edge & ] barateach  bar for Edges bar for Edges
corner 1and3 Z2amd 4
a) Geometric Shape with b) Reinforcing Bar Components
Associated Reinforcing
B e
Bl &
9 P Clear cover
n Edge 2 5 =] k-] A Edge 2 ch" Edge 3
» L ] _T_ [ B S e
5 @ El
]
[ . S W W Y
C Edos 4 O Edge 4
is Clear cover =
for Edge 1

¢) Single Corner Bars at Each d) Line Pattern Bars Along Each Edge

Corner (A, B, Cand D)

Phan loai

Loai bam dinh cung véi Shape (hinh a). Loai nay duoc ty dong tao ra khi tai khai
bao reinforcement trong thudc tinh ctia shape.

Thép gia cudng thém tai mot vi tri bat ky.

Thép dai déu trén mot duong thang (Line Pattern) doc theo cac dudng bién cua
shape (Edges) (hinh b).

Thép tai cac géc (coner bar) (hinh c)

Thép gia cuong trén Line Pattern doc theo cac duong bién cua shape (hinh d).

Ching ta c6 hai loai Line

——o oo —
Without End Bars

>—9—9—8 99
With End Bars

- Thép gia cuong tai goc va thép gia doc theo duong bién

Pattern nhu

cua shape. Clear Cover la 16p bao v¢ thuc cua thép.

3.5. Phwong phap vé

sau

A Edge 2

Claar cover
for Edge2

Edge 1

Chung ta c6 thé vé riéng timg Shape, sau d6 v& cac duong Line
Pattern, hodc ta c6 thé vé€ Shape sau d6 chon Reinforcement cho

ching.

Clear cover
for Edge 1

Muén hién chinh hinh dang hodc vi tri cua cac dbi tuong,
ching ta phdi nhan vao bi€u tugng ReShape tén Toolbars hoac vao vao Draw

menu—>ReShape Mode

|-

bé két thuc viée thiét ke tiét dién, cadc ban nhan vao nat Done ¢ phia bén dudi phai cua

ctra s0 chuong trinh.
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4. Section Properties

® Muc dich cta Section Properties

Cac thong so tiét dién chung ta c6 thé tim thiy trong Display menu = Show Section
Properties. Churc nang cua lénh nay :
- Hién thi cac didc trung tiét dién.
- Cho phép ta xem (khong stra dugc) vat liéu co so cua tiét dién (Base Material)
- DPdi véi Frame, n6 cho phép ta thay ddi duge hé truc toa do dia phuong cua tiét
di¢n.

® Théng sb thiét dién

Cong thirc tinh su quy d6i tiét
jul

1én shape=

Trong d6 i Base Material
- Agection — dién tich quy do61 (don vi dai binh fis Angle R
phuong).
- Agpape — dién t1ch thuc cua cac shape trong section 4 ol
J 5.937E-03
(khong bao gdm cdt thép gia cuong), don vi chiéu 73 e
dai binh phuong). ~ ' . 122 3.0B6E-03
- Epgase — modul dan hoi cua vat liéu co s¢ (luc/chiéu 123 0.
dai binh phuong). AS52 01747
- Egsnape — modul dan hoi cua vat liu tao nén shape A53 0.1747
(lue/chiéu dai binh phuong). 533l +Hace] 0.0123
n — s0 lugng shape trong mat section. 5 33l face] 0mzs
S22 +face] 0.0123
Chu y : dién tich thép gia cuong (reinforcing) khong 3220 1ace] nIREE
dugc ké dén trong qua trinh tinh toan Secion Properties. =13 00203
Section Properties chi dugc tinh toan dya trén thong so hinh 77 0.0203
hoc cua tat cd cac shape c6 mdt trong section va vat li¢u lam 133 0125
1én chiing. 22 0.125
#og 0.
A7 Yog 0
#pha 0.
dx Y'pha I}
T - I, = Jx‘dxdy
= X .
=] |'4—" = 133 — |}'-{1.Xd}’

=¥

= |1} dxdy

A : dién tich cua tiét dlen (Asection)-

- J: Moment chéng xodn (don vi chiéu dai mii 4).

133 : Moment quan tinh quanh truc 3 (don vi chiéu dai mii 4).

- 122 : Moment quén tinh quanh truc 2 (don vi chiéu dai mil 4).

123 : Moment quan tinh, cong thirc nhu trén (don vi chiéu dai mii 4).
As2 : dién tich chdng cat song song véi truc 2 (don vi chiéu dai mii 2).
As2 : dién tich chdng cit song song véi truc 3 (don vi chiéu dai mii 2).
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S33(+face): Section modulus about the 3-axis at extreme fiber of the section in the
positive 2-axis direction, lengths.

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

S33(-face): Section modulus about the 3-axis at extreme fiber of the section in the
negative 2-axis direction, lengths.

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

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

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

Xcg, Yeg : toa do cua trong tam tiét dién (Center Gravity) trong hé toa d6 XOY.

5. Vidu

Tao mot tiét dién cot C100x100 bang bé tong méc 300. Ct cimg hinh chir I kich thude
12 0.8 x 0.6 x 0.05, c6t mém 1a thép AlL.

Pé bat chuong trinh Section Designer. Ta vao menu Define = Define Frame Section
—>SD Section Data. Pién céc thong s6 cho cot nhu dudi day :

5D Section Data

Section Mame CoT

B aze Matenal BT300 -

Dezign Type
" Mo Check/Design
~

{* Concrete Column

Concrete Column Check/Design

f* Renforcement to be Checked

" Reinforcement to be Designed

Define/E dit/Show Section

Section Designer... I

Dizplay Calar l_

Cancel

Ban vao menu Draw - Draw Solid Shape = Rectangle, kich vao gbc toa d6 XOY.
Kich phai chudt vao tiét dién hinh vudng, chinh cic thong sé nhu trong hop thoai Shape
Properties — Solid.
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Type Rectanglel
M aternial BT300
Color
# Center 0
' Center 0
Height 1
Width 1
Fotation 0
Fieinforcing ez

] 8 | Cancel |

Sau d6 vao menu Draw - Draw Structural Shape > I/Wide Flange, kich vao gbc toa
do XOY. Kich phai chudt vao tiét dién hinh chir I, chinh cic thong s6 nhu trong hdp thoai

Shape Properties — I[/Wide Flange.

Type LSER DEFIMED
b aterial THEF&2
Com [ oom
# Center 0.
' Center 0.
Height 0.3
Top "Width 0E&
Top Thick 0.05
Wwieb Thick 0.05
Bat "width e
Bat Thick 0.05
Ratation 0.

(] | Cancel

Sau khi hi€u chinh xong, tiét di€n dugc v€ c6 dang nhu sau.
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Bam phai chudt vao bat ky thanh thép trén canh ctia hinh vudng (khong bdm vao thép &
goc), hop thoai Edge Reinforcing hién 1én, chinh cac thong s6 nhu hinh duéi.

Bam phai chudt vao bat ky thanh thép ¢ goc, hop thoai Cornet Point Reinforcing hién
1én, chinh céc thong sé nhu hinh dudi.

Edge Reinforcing
Bar Size 28d Bar Size [ 204 j
Bar Spacing 0z '
Bar Cover 0.025
v dpply to All Edges v Bpply to Al Comers
| ] 4 | Cancel | ] I Cancel |

Vao Menu Display = Show Section Properties. Chung ta c6 bang thong s6 tiét dién nhu
hinh duédi. Bong Section Designer va nhan nat OK dé két thic viéc dinh nghia khai bao tiét
dién.
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Baze Material I—_|
Axiz Angle 30

8, 1.6703
J 01621
133 0153
|22 0.05961
|23 0.
As52 1.1204
A53 1.3911
533 +face] 0.3061
5.33[-face] 0.3061
S522[+face] 01522
522[-face] 01522
£33 0.2786
Z22 0.25594
r33 03027
e 0.2358
Hog 0.
Y'og 0.
#pha 0.
Y'pha 0.

Tiét dién cot vira khai bao c¢6 hinh dang nhu hinh trén.

Il. Lwéi (Grid)
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1. H6p thoai Building Plan Grid System and Story Data Definition

Grid Dimensions (Plan) : cac thong s cua ludi trén mit bang

- Uniform Grid Spacing : Ludi c6 khoang céach giita cac duong ludi déu nhau
Number Lines in X Direction : s6 luong duong ludi theo phuong X
Number Lines in Y Direction : s6 luong dudng luéi theo phuongy
Spacing in X Direction : khoang cach giita cac duong ludi theo phuong X
Spacing in Y Direction : khoang cach gitta cac duong ludi theo phuong Y
Story Dimensions

- Simple Story Data : Dit lidu cho timg ting

- Number Stories : s6 ting

- Typical Story Height : chiéu cao tang dién hinh

- Bottom Story Height : chiéu cao tang trét

Building Plan Grid System and 5tory Data Definition

Grid Dimenzionz [Plan] Story Dimensions
{* nifarm Grid Spacing f* Simple Story Data
Mumber Lines in % Direction E Murmber of Staries 4
Mumber Lines in " Direction 3 Typical Story Height 3.6
Spacing in ¥ Direction 5.4 Bottorn Stary Height 3B
Spacing in ' Direction 33 ¢ Custom Story Data
~ . .
Custom Grid Spacing Urits
| | Tan-m -
Add Structural Objects
:i:—H—T T||I_H_I||T o [ e : T i T
1 ' ')
L = | =52
I—H—TI H—H—H o1 0O TR ST
Steel Deck Staggered Flat Slab Flat Slab with Watfle Slab Twa Wap ar Gnd Only
Truzz Perimeter Beans Ribbed Slab
] | Cancel

2. Hop thoai Grid Labeling Options
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Grid Labeling Options

# Grid
Beginning # (D |17
i+ Label Left to Right
i Label Right to Left

v Grid
Beginning v 1D |-'5"-
i+ Label Bottom to Top

i~ Label Top to Bottom

Cancel

Beginning X,Y ID : tén truc bat dau theo phuong XY
Label Left to Right : tn tryc dugc danh s6 tir trai sang phai theo phuong X.
Label Bottom to Top : tén truc dugc danh so tir dudi 1én trén theo phuong Y.

3. Hop thoai Define Grid Data

X,Y Grid Data : luéi theo phuong X, Y

Grid ID : tén truc

Ordinate : toa d cua ludi

Line Type : Loai duong truc

0 Primary : luéi chinh

0 Secondary : ludi phu

0 Lu6i chinh s& co tén lu6i. Tréi lai, lu6i phu s& khong co tén ludi. Bé chuyén
qua lai dudi ludi chinh va ludi phuy, ta chi vige nhép dap chudt vao chir
Primary(Secondary) cua ludi do.

Visibility : diéu khién sy 4n hién cia ludi :

0 Show : hién luéi

o Hide : an luéi

0 Dé chuyén qua lai gitta Show va Hide ta nhdn dup chudt vao chir show( hide)
cua ludi do

Bubble Loc (Bubble Location) : diéu khién vi tri tén ludi

0 Top /Bottom : trén/dudi

0 Left/Right : trai/phai

0 Dé chuyén qua lai gitra Top/Bottom va Left/Right ta nhan diip chudt vao chir
Top/Bottom va Left/Right ctua ludi do

Grid Color : diéu khién mau cua ludi

Units : don vi

Display grids as : hién thi grid duéi dang

0 Ordinates : toa d cua cac ludi

0 Spacing : khoang céch giira cac duong ludi

Hide All Grid Lines : 4n tit ca cac duong ludi

Glue to Grid Lines : cac diém trén ludi sé duoc ban dinh lay ludi. Co nghia la khi

ta hiéu chinh ludi thi tit ca cac diém nam trén ludi sé duge dich chuyén cung voi

luoi.

Bubble Size : kich thudc cua text ghi tén ludi.
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™ Define Grid Data

Edit Format k
» Gid Data
GidID | Spacing | LineTppe | ‘isihiity | Bubble Loc | Grid Color

1 1 X Frimary Show Top
2 2 b4 Frimary Show Top
3 3 216 Primary | Ghow Top BN
4 £} 3240 ¢ y.i  Show Top
5 4 4760 Primnary Show Top B
G ) 0 Prirnary Show Top
7
g
]
10 ~| Units

Y Grid Data Tonm M

GridID | Spacing | LineType | ‘isihiity | Bubble Loc | Grid Calor Dizplay Grids az

Fi) 34 Frimary Show Left ¢ Oidinates @ Spacing
B E.0B Frimary Shiow Left
C 0 Primary Show Left [

[ Hide Al Grid Linez
[ Glue to Gnd Lines

Bubble Size  [1.25

Feget to Default Calor |

O | D0 | =l O | O e | D D

2
L

oK Cancel

4. Hop thoai Story Data

Label : tén cta ting

Height : chiéu cao ting

Elevation : cao d6 cua tang

Master Story : tang chinh

Similar To : khai bao tang s& tuong tu nhu
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Story Data k

Label Height Elevation hd aster Stary Similar To Splice Point | Splice Height
] STORY4 33 141 Mo HOME Mo 0.
4 STORY3 36 10.8 Mo HOME Mo 0.
% STORY?Z 36 T Mo STORY1 Mo 0.
2 STORY1 36 36 Tes Mo 0.
1 BASE 0.
-Reset Selected Rows it
Height 13_5 Eezet Change Units Ton-m 71
b azter Stary 1ND Reset
Simlar To ]NDNE vl Rezet
Splice Point 1N|:| vi Rezet
Splice Height 10 Rezet ak I Cancel

Tai trong (Load)

Static Load Case Names nhu dudi day (Type — wind, Auto Lateral Load — User Defined).

1. Wind Load

Muc nay xin gi6i thiéu mot sd tinh ning nhap tai thong qua kiéu tai trong la tai gid
(Wind Load).
Vao Define menu > Static Load Cases. Khai bao cac thong so nhu trong bang Define
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Define Static Load Case Names

Loads Click Te:
Self Weight At
Load Tupe Fultiplier Lateral Load Add New Load |
D2 |W|ND ﬂ i |Llser Defined j Madiy Load |
WiIND Ujsir e e

b odity Lateral Load... |

Cancel

Sau khi ¢4 Add New Load, nhan vao nat Modify Lateral Load.

Wind Loading

Edit
[lger wind Loadz on Diaphragms
Story Diaphragm Fxl Fy Mz #-Ord YOd =

TrAl THial 0. I} i 123 14.2
T17 T17 0. I} i} 1225983 14.2005
T1E T1E 0. 0 i} 1225983 14,2005
T15 T15 0. I} i} 12,2983 14,2005
T14 T14 0. 0 0 122983 14,2005
T13 T13 0. I} i 12,2923 14.2005
T12 T12 0. I} i} 1225983 14.2005
T11 T11 0. 0 i} 1225983 14,2005
T10 T10 0. I} i} 12,2983 14,2005
TS T3 0. 0 0 122983 14,2005
Ta T8 0. I} i} 12,2983 14.2005
T7 T7 0. 0 i} 1225983 14.2005
TE T6 0. 0 i} 1225983 14,2005
Th T5 0. I} i} 12,2983 14,2005
T4 T4 0. 0 0 122983 14,2005
T3 T3 0. I} i} 12,2983 14.2005
T2 T2 0. 0 i} 1225983 151632

T1 T1 0. 0 i} 11.8173 15.7

T.TRET TTRET 0. I} i} 123 15.7

#l
Cancel

FX, FY, MZ 1a lyc dat vao Diaphram. Céac tai trong nay tdc dong vao diaphragm tai toa
d6 la X-Ord va Y-Ord.

Vi du, khi ban mubn nhap tai gi6 dong hodc dong dat, ban tim toa do tim khdi luong va
nhap vao X-Ord va Y-Ord, tai trong theo phuong X thi nhép vao FX, tai trong theo phuong Y
thi nhap vao FY.
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Phuong phap nay st dung cach nhép tai vao Diaphram nén nhat thiét ban phai khai bao
diaphragm cho cac tang.

2. Quake Lad

Muc nay xin gi6i thiéu mot s tinh ning nhap tai thong qua kiéu tai trong 13 tai gio

(Wind Load).

Vao Define menu = Static Load Cases. Khai bao cac thong s6 nhu trong bang Define

Static Load Case Names nhu dudi day (Type — Quake, Auto Lateral Load — User Loads).

Loads
Self Wweight At
Load Type b ultiplier Lateral Load
|"-.-"D1 | GQUAKE j |E| |Llser Loads j
QUAKE Uzer Laads

Click Te:

Add Mew Load

| bodify Load

kodify Lateral Load... |

Ok
Cancel

Sau khi dd Add New Load, nhin vao nit Modify Lateral Load.
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User Seismic Loading

Edit

Izer Seizmic Loads on Diaphragms

Story Diaphragm Fd Fr [ * i) -
STORYTUM SAMNTLUM . I} I} 1] 1]
STORYMA SAMMAIL I} I} I} 1] 1]

STORY10 SANTO I} I} I} 1] 1]
STORYS SAMNT I} I} I} 1] 1]
STORYE SAMNS I} I} I} 1] 1]
STORYY SAMNT I} I} I} 1] 1]
STORYE SAMNE I} I} I} 1] 1]
STORYEG SAMNG I} I} I} 1] 1]
STORY4 SAN4 I} I} I} 1] 1]
STORY3 SAMNI I} I} I} 1] 1]
STORYZ SAMNZ I} I} I} 1] 1]
STORY SAMNT I} I} I} 1] 1]

=

o |lzer Specified Application Paoint

" Apply at Center of Mazs
(] 4 | Cancel |

FX, FY, MZ 1a lyc dat vao Diaphram. C4c tai trong nay tdc dong vao diaphragm tai toa
dolaxvay.

Vi duy, khi ban muén nhép tai gié dong hodc dong dét, ban tim toa do tam khoi lugng va
nhdp vao x va vy, tai trong theo phuong X thi nhap vao FX, tai trong theo phuong Y thi nhap
vao FY.

Phuong phap nay sir dung cach nhép tai vao Diaphram nén nhét thiét ban phai khai bao
diaphragm cho cic tang.

Ngoai ra, d6i v6i loai tai trong ndy, ta ¢6 thém lwa chon nhap vao tdm khéi luong cua
Diaphram (Apply at Center of Mass).

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

" Chay

Khi ban khai bdo tai trong, ban c6 khai bao loai tai trong (Type) la Dead, Live, Wind,...
viéc khai bao nay chi c6 ¥ nghia khi ban st dung chirc ning t6 hop tai trong ty dong (Define
- Add Defaut Design Combo). Khi st dung chttc nang Add Defaut Design Combo, Etabs s¢
dua vao tiéu chuén thiét ké (Options = Preferences—>Concrete Frame Design) va cac loai tai
trong (Dead, Live,...) ma ban khai bao dé tu sinh ra cac to hop tai trong.

Con néu ban ty khai bao cac to hop tai trong (khong st dung chirc ning Add Defaut
Design Combo) thi viéc khai bao loai tai trong khong c6 y nghia gi. Do vy ban cé thé tan
dung céac chtrc ning nhap tai trong vao Diaphram ndi trén dé nhap cac loai tai trong khac theo
mong mudn cuia ban.
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PHAN Il : CAC BAI TAP THUC HANH

.  Phwong phap chung:

1. Xac dinh don vi tinh

Xéc dinh don vi tinh. Khuyén cdo nén sir dung don vi 12 Ton - m

2. Xay dwng hé lwéi

Str dung 2 phuong phap sau :
- Tu tao hé ludi
- Nhap h¢ ludi tt CAD

3. Dinh nghia vat liéu

Xac dinh tiéu chuan thiét ké
- Theo ti€u chuan Viét Nam
- Theo tiéu chuan nudc ngoai (BS, ACL,...)

4. Pinh nghia tiét dién

Cac phuong phap

- Tu thu vién miu

- Nhap tir catalog l4y tir file *.Pro
Tuan thi cac quy tac vé dat tén tiét dién.

5. Xay dwng mé hinh hinh hoc

- V& md hinh dya trén cac cong cu ve€ co san
- Nhap mo hinh tir AutoCAD

6. Gan tiét dién
7. Gan diéu kién bién

- Lién két Restrain

- Lién két Constrain

Céc chuyén vi cudng birc

Cac lién két tai giao diém ctia cac phan tirc (insertion, Release ,...)

8. Pinh nghia cac trwéng hop tai trong, toé hop tai trong
9. Gan tai trong

Gan tai trong cho timg phan tir ctia céc timg trudng hop tai trong.

10.Dinh nghia cac théng sé khac

- Céc thong s lién quan dén tinh chu ky giao dong riéng cia cong trinh
- Céc thong so cho bai toan thiét ké

11.Thwc hién phan tich

Kiém tra lai mo hinh
- Kiém tra lai so @ hinh hoc
- Kiém tra lai so db tai trong
- Chay check model
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Thue hién chay chuong trinh va 14y cac thong s6 can thiét
- Léy cac chu ky giao dong g véi timg dang dao dong theo 2 phuong
- Lay khéi luong riéng cta timg ting
- Thyc hién qua trinh tinh toan céc tai trong dong (gi6 dong va dong dat) theo 2
phuong dua trén cac két qua vira 1dy dc & trén (tinh tay, Etabs khong hd tro)

12.Nhap cac tai trong déng cho céng trinh

- Nhép tai trong dong dat
- Nhap trai trong gi6 dong

13.Thuc hién lai qua trinh phan tich két cau va lay cac théng tin can
thiet

- Chay lai bai toan dé c6 duoc ndi luc va chuyén vi cta cong trinh
- Xuat noi luc ra file Excel d¢ tinh toan theo tiéu chuan Viét Nam néu can.
- Thuc hién qua trinh 1ay phéan luc quy do6i dé tinh toan dai dudi thang may.

14.Thwc hién bai toan thiét ké

Etabs chi cung cip 10i giai cho bai toan thiét ké theo tiéu chuan nudc ngoai (BS,
ACL....). Khong c6 tiéu chuan Viét Nam
- Thuyc hién bai toan thiét ké thép cho phan tir frame.
- Thuyc hién bai toan thiét ké hogc kiém tra vach.

15.Kiém tra lai két qua tinh toan thiét ké

Khuyén cdo : ngudi dung nén kiém tra lai két qua tinh toan bang Etabs so v&i két qua
tinh tay.

Bai tap
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