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Kién thtic st dung Etabs

LOI MO DAU

Khi dtmg trudc cau hoi: 1am sao dé biét duoc két qua cua Etabs 1a dung, t6i da suy nghi riang
murc d6 chinh xac cua két qua phu thudc vao chinh ching ta, vé hiéu biét va cach xur sy cua
chung ta d6i véi két cau, va dbi voi Etabs.

Etabs 1a mot ¢ may van hanh déu din, khdng mét moi, khdng néng gian, khdng cé ly tri
riéng, va khdng thién vi bat c ai. Piéu d6 c6 nghia riang chinh chlng ta s& 1a ngudi tac dong
|én Etabs, tao ra két qua, hinh thanh nén nhitng dung din hay nhiing sai 1am cua két qua do.
Chinh vi I d6, dé c6 dugc mot két qua dang, hiy chic chin ring ching ta di xay dung dugc
moét mo hinh dung, gan tai trong dung, thiét 1ap nhitng tham sé dung.

Tai liéu nay chira dung nhirng kinh nghiém cua tac gia trong qua trinh st dung Etabs, nhirng
kién thirc ma tac gia cho rang ngudi ding can co dé van hanh Etabs.

Tai liéu nay duoc viét chu yéu dua vao phién ban Etabs 9.7.4

Trong qué trinh thuc hanh, néu c6 cac vin dé vudng mic, doc gia co thé tién hanh thao luan

tai dién dan KetcauSoft: http://www.ketcausoft.com/forum ; hoic xem thém céc thong tin vé

st dung céc phan mém Etabs - SAP - SAFE tai day:
http://www.thuvien.ketcausoft.com/danh muc.php?topicid=TSTC1210204101

Hy vong day sé la mot tai liéu hiru ich cho nguoi hoc Etabs.

Tai liéu nay dugc xuét ban dudi dang file PDF lan dau tién vao ngay 02/9/2014, duoc hiéu
chinh - b6 sung ndi dung va phat hanh dudgi dang an pham giy vao ngay 01/6/2016

Tac gia

Ho Viét Hung

Cong ty TNHH Két Cau WEFLY - http://wefly-str.com Hé Viét Hung
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PHAN I. QUAN LY FILE

1.1 Cac dwong din 13 khong diu tiéng Viét

Mic du Unicode di tré nén phd bién, nhung khong phai tat ca cac phan mém déu hoat dong
t6t d6i vai hé ngdn ngit c6 dau. Khi dit tén thu muc hoidc tén file, ngudi ding khong nén st
dung tiéng Viét c6 dau (vi du D:\Cong viéc\Bai tap\Etabs\VD1.edb), vi cac phan mém c6 kha

nang s& bi 15i khi 1am viéc vai cac ky tu c6 dau.

1.2. Khong guén file $ET

Dén nay phan mém Etabs da trai qua rat nhiéu phién ban, mot ric rdi khdng thé tranh khoi la
Etabs phién ban thap hon khong thé ma file dit liéu chinh thirc (EDB) dugc luu bai phién
ban cao hon. Tuy nhién, Etabs ciing cung cdp mét giai phap don gian nhung it ai dé y dén.

Khi ban luu mét file méi, ngoai file di liéu chuan EDB, Etabs s& ty phat sinh mot file dit liéu
du phong 1a file $ET, déy 1a file dir liéu dang TEXT, chia toan bo thong tin co ban vé md
hinh. File $ET duoc tao ra véi myc dich cung cap quyén giao tiép giita cac phan mém bén
ngoai véi phan mém Etabs. Vi du: ban c6 thé ty viét mot phan mém dung mé hinh (nhu
REVIT) va xuit dudi dang file * $ET dé tir 46 Etabs co thé doc va phan tich ndi luc cho ban.
File $ET Ia file dix liéu co ban va do d6 c6 thé mo dugc bang céc phién ban Etabs khac nhau

(cho du duoc xuit ra bang phién ban Etabs nao) théng qua chirc ning Import cua Etabs.

s

o Mame Date modified Type Size
|| BLOCK A PA2SET 03/07/2013 06:30 SET File 2,268 KB
e TOTT R T | 0 130 EBK File 8,004 KB
|| BLOCK A PAZ 03/07,/2013 06:30 EDE File 8,094 KB

File $ET

m

File EDB

Hinh 1.2. File $ET

Do d6 khi giri file Etab, hay luu ¥ lun giri kém file SET dé dam bao rang nguoi nhan co thé

m¢ file du cho ho str dung phién ban nao cua Etabs.

Cong ty TNHH Két Cau WEFLY - http://wefly-str.com Hé Viét Hung
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1.3. Tranh 15i quén dinh kém file TXT chira pho phin trng dao dong

Phuong phéap phd bién dé tinh toan tai trong dong dat trong Etabs hién nay 1a xac dinh gia tri
phd dao dong, luu dit liéu dudi dang file cd dudi TXT, sau dé st dung cdng cu nhap gia tri
phd caa phan mém Etabs. Va 15i pho bién khi str dung phuong phap nay 1a ngudi ding
thudng quén copy kém file TXT khi chuyén file EDB sang thu muc khéc, hoic giri cho ngudi
khac. Nguyén nhan 1a do Etabs can doc file ndy mdi ltc phan tich noi luc.

Thuc chat ngudi dung c6 thé khic phuc van dé ndy mot cach don gian, vi Etabs ciing dong
thdi cung cap chire ning cho phép chuyén dix lidu tur file TXT vao file EDB, tir d6 ban khong
can lo ngai s& quén copy file TXT nita vi ltc ndy dix liéu phd da 1a mot phan cua file EDB.
Viéc nay cd thé thuc hién nay sau khi ban nhap file TXT vao Etabs, bing cach click Convert

to User Defined trong cua sé Response Spectrum Function Definition

Response Spectrum Function Definition
Funiction Damping Fatio

Function Name [Fumc [nos

Funclion Fie Walues are;

Fic Hame M " Freguency v Vaue

o \dropboe! @vwoek 201 4.05.20 - tham lra gab3\2 .
bari tinhudono dat oho. tit & Period veValua

Heades Lings Lo Skip 0

Carrvert to Uses Defined | Views Fie

Functicn Graph

Ok Cencel

Hinh 1.3. Chite ndng chuyén di liéu tir file TXT sang file EDB

Sau khi ban click vao nat Iénh, dir liéu s& duoc chuyén sang dang User Defined va tré thanh

mét phan cua file EDB.

1.4. P6i don vi mic dinh

Trong cé4c phién ban Etabs trudc 2013, chi c6 mot don vi mic dinh duy nhat duoc ding
Xuyén subt trong qué trinh mo hinh hoa ciing nhu sau khi phan tich. Cac két qua duogc hién
thi dudi dang don vi mic dinh mdi khi nguoi dung phan tich mé hinh. Do d6, néu nguoi

dung khong lua chon don vi trudce khi tao mot file mai, thi don vi mac dinh sé 1a don vi ban
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dau ma Etabs chi dinh — Kip.in . Piéu nay gay ra nhitng phién toai khdng hé mong muébn

trong qué trinh xay dung mé hinh va doc két qua phan tich.

|OreStoy  ~||GLOBAL  ~|[Tonm  ~|

Hinh 1.4. Hép chon don vi ¢ géc phia dudi — bén phdi cua giao dién phan mém

Dé thay doi don vi mic dinh, ngudi ding can tién hanh tuin theo cac budc:
e Str dung hdp chon ¢ goc phia dudi bén phai dé chuyén sang don vi mong muédn
e Click menu File > Export > Save Model as ETABS .e2k Text File d& xuat md hinh
sang file khac c6 dudi .e2k
e Tao du &n méi (bo qua cac budc chon xay dung ludi cot)
e Click menu File > Import > ETABS .e2k Text File dé nhap lai mé hinh tu file .e2k
da xuét
File m&i s& c6 don vi mic dinh 1a don vi ma ngudi dung di lya chon trudc khi xuat ra file
.e2k

1.5. Sir dung cac khai bao vat liéu va tiét dién tir file c6 sin

Trong Etabs, thay vi khai bao tir dau tit ca cac dic trung ctia cong trinh (khai bao vé vt liéu,
tiéu chuan thiét ké, truong hop tai trong, cac trudng hop té hop, va cac loai tiét dién v.v..),
ban c6 thé tao st dung chirc ning ciia Etabs dé lay cac thong tin d6 tir file ¢ san, cach thuc
thuc hién nhu sau.

Buéc 1: Click vao menu File > New Model dé tao mot file méi

Budc 2: Trong cua sd6 New Model Initialization, click vao Choose .edb

Mew Maodel Initialization

Do you want ta intialize your new model with definitions and
preferences from an exizting .edb file? [Press F1 Eey for help.)

Defaultadh | No |

Budc 3: Chon file Etabs ¢ sdén ma ban mudn lay cac thong tin vé vat liéu, tiét dién ...
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4 Open Model File

Organize = Mew folder
| CT201.EDB

@Qvl &+ 5m.HoViet Hung » Downloads - |~l'-:|-| | Search Downloads o |
5~ 0 @
File name:  CT201.EDB +  [ETABS Model Files (DB) |
Open |v [ Cancel l

Budc 4: Tiép tuc thuc hién cac khai béo vé hé truc toa do, click OK khi hoan thanh

[ Building Plan Gnd System and Story Data Definition
Giid Dimenzions [Flan) Stary Dimenzions
& Uniform Giid Spacing & Simple Story Data
Hurmiber Lines in = Dirschion 4 Humber of Stones g
Murrizer Linez in'y Direction |4 Typical Story Height 3
Spacing in x Direction . Bottam Steey Height 1
Spacig inY Drecton E. € Custom Stow Data ¥ s
" Custom Gnd Spacing leits
| I Tahem -
Add Stuctural Obects
- x| Hl T O
e ald g IR
| b i : Pl
T T H H 0 =1 0 v L
Steel Deck Staggered Flat Slab Flat Slab vath ‘Wallle Slab Two'Wayor Grid Only
Truzz Penmetes Beams Fiibbed Slab
0K I Cancel

Sau khi hoan thanh cac budc trén, cac thiét 1ap tir file co san da duoc copy sang file méi cua

ban
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PHAN II. XAY DUNG MO HINH

2.1. Cot hay Vach

Viéc ciu kién dugc mé hinh 12 Cot (phan tar Frame) hay Vach (phan tir Shell) anh huong
nhiéu dén két qua phan tich cua Etabs, mic du kich thudc tiét dién cua cau kién khdng thay
doi.

Diéu d& dang nhan thay nhat 1a noi lyc caa dam lién két véi cac cau kién nay. Hinh 2.1 14 vi
du cho thay gia tri noi luc trong cac dam (dudéi mot diéu kién tai trong) cé gia tri khac nhau.

Piéu nay duoc giai thich 1a do nhip tinh toan cua dam trong 2 trudng hop 1a khac nhau.

Hinh 2.1. Néi luc cia dam thay déi thay déi khi cau kién thang dimng 1a Vach hogc Cét

Viéc khai bao ciu kién la cot hay vach cling 1am thay doi d6 cing cua ching trong Etabs.
Bén canh d6, d chinh xéac khi phan tich mé hinh c6 phan ta Shell phu thudc nhiéu vao muc
d6 chia nho cia phan tir. Etabs ciing c6 thé cho ra két qua ky quac khi phan tir Shell bi chia
qué nho.

Do d6, viéc md hinh phan tir 13 Cot hay Vach can dugc can nhic, va dua trén tiéu chi nhat
dinh. Khi khéng tim thiy cin c& chinh xac hon, c¢6 thé sir dung tiéu chi duoc néu trong
TCXDVN 375:2006 (EC8), tai muc 5.1.2:
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Vich hay twong (Wall) 1a cdu kién do cac cau kién khac va c6 tiét dién vai ti sé [chiéu réng /
bé day] /by lon hon 4

2.2. M6 hinh lanh t6 vach thang may

Lanh t6 vach thang may 1a phan véach bé tong phia trén 15 cira thang may, 1a cau kién giang
giita hai phan vach thang dtng hai bén ctra thang may. Etabs cung cidp mot chiic ning cho
phép nguoi ding mé hinh hda lanh td thang may mét cach thuan tién, d6 1a sir dung phan tir
Shell dudi dang Spandrel. St dung phan tir Spandrel, ngudi ding c6 thé vé lanh t6 thang may
trén mit bang gidng nhu vé dim thong thuong.

Pé v& phan tr Spandrel, nguoi dung sir dung cdng cu Draw Walls (cong cu V& véch), tuy
nhién trong muc Type of Area d6i thanh Spandrel thay vi Pier nhu mic dinh, va khai béo

thém gié tri Depth below (chiéu cao lanh t6), xem hinh 2.2.

Properties of Object
|| Tvpe of Area Spandrel

Property

Plan Oifget Normal 0.

Auto Pier/Spandrel IDs? Mo

Depth above 0.

Depth below 1.
Drawing Control Mone <space bar»

Hinh 2.2. Thiét Idp thdng sé dé vé lanh td vach thang may

2.3. Khai bao tiét dién san

Hinh 2.3 1a ctra s6 xuat hién khi chiing ta khai béo tiét dién san. O day ching ta can luu ¥ dén

cac lya chon trong 2 muc la Thickness va Type

Wall/Slab Section

Section Name 5160

4 aterial B30 A
Thickness
L]

4 embrane 015

Bending 015

Type
L J
(¢ Shel " Membrane  Plate

™ Thick Plate

Load Distribution
[ Usge Special OnewWay Load Distibution

Set Modifiers... Display Calar .
Ok | Cancel |

Hinh 2.3. Khai b4o tiét dién San
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Trong muc Thickness, ngudi ding sé khai bao chiéu day san trong cac truong hop tinh toan:

e Membrane: chiéu day ma Etabs dung dé tinh toan trong lwong cua san.

e Bending: chiéu day ma Etabs dung d¢ tinh toan do cang cua san.

C6 mot sé quan diém vé khai béo chiéu day Bending:

e Quan diém tht nhat cho rang chiéu day nay chinh 1a chiéu cao lam viéc cua cdt thép
san, thuong lay bang chiéu day san trir 2cm. Tuy nhién chdng ta biét ring mé hinh
phan tich ndi luc dugce quy dinh 1a md hinh dan hoi, cac cau kién dam va cot déu duoc
khai bao va tinh toan véi tiét dién nguyén, do d6 khéng c6 1y do gi khién ching ta
phai khai bao chiéu day chdng uén cua san giam di bang chiéu cao lam viéc cua cot
thép.

e Quan diém thir hai cho rang chiéu day nay duoc str dung khi tinh toan san lap ghép,
bang chiéu day cua 16p bé tong db sau. Quan diém nay c6 vé hop 1y, vi c6 thé ndi vé
mit lién két, chi phan bé tong d6 sau mai duoc coi 1a hoan toan 1am viéc chung Vi
cAu kién khac.

Trong muc Type, ngudi ding s& khai bao cac dic trung vé cach thirc 1am viéc cua san:

e Shell: san lam viéc voi day du d6 cing trong mit phang (chiu tai trong thang ding) va
ngoai mat phang (chiu tai trong ngang). Khi dugc khai béo kiéu Shell, san khong chi
phan phdi truyén tai trong vé dam ma con 1am viéc cing véi dam dé tao thanh mét dai
chiu uén truyén tai trong vé cot.

e Membrane: san chi c6 do cing trong mit phang, phan phdi tai trong ngang 1n céc cau
kién thang dung.

e Plate: san chi c6 do cing ngoai mat phang, cung véi dam tham gia chiu tai trong
thang ding, nhung khong c6 kha ning chiu tai trong ngang.

Khi khai bao san 1a Membrane, toan bo tai trong thang déng sé truyén 1&n dam, va tir dam
truyén 1én cot. Trong trudng hop ndy md men trong dam 1a 16n nhat.
Kiéu Membrane khong phi hop véi céc két cau nhip 16n (san c6 dam phu chia nho), két cau

dam bet, hoic san phang.

2.4. Khong vé 6 san qua phirc tap

Hinh 2.4 1 thdng béo 15i cua Etabs khi khéng thé phan phdi tai trong.
Trong trudng hop khdng thé phan phéi tai trong, Etabs s& hién thi thong béo vé cac dbi tuong

Va gia tri tai trong khdng thé phan phéi (khong duoc dua vao tinh toan) ngay sau khi ching ta
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thuc hién phan tich két cau (Run Analysis), day 1a truong hop gay mat mat tai trong tac dung

lén c4c cau kién d& (dam, cot, vach) va mong.

] R I

Hinh 2.4. Thdng bao 15i cua Etabs khi khéng thé phan phoi tdi trong

Pang chua ¥ 1 Etabs van s& phan tich md hinh va van s& cho ra két qua khi nguoi dung click
OK dé dong cira s6 thdng béao trén. Didu nay s& khién cho két qua phan tich bi sai (thiéu tai
trong) trong khi ngudi dung khéng biét didu do.
M6t nguy@n nhan phé bién gay nén 13i nay 1a do ngudi dung di mé hinh (v&) 6 san qué phirc
tap (nhiéu 5 canh, ti I& cac canh khong déu v.v...).
Ching ta biét ring phuong phap phan tir hitu han st dung cac cong thicc duoc xay dung sin
cho cac 6 san 3 canh va 4 canh. Chinh vi vay, dé phan phdi tai trong tir san I&n cac cau kién,
truéc hét Etabs s& sir dung quy tic ngudi dung da thiét 1ap (xem muc 2.6) va chia cac 6 san
phtrc tap thanh cac 6 san co ban 3 hoic 4 canh, tir d6 tién hanh phan phéi tai trong. Nhung
dbi vé6i cac 6 san phuc tap, Etabs s& khong chia ao duoc 6 san va tir d6 khong thé tién hanh
phan phéi duoc tai trong cua san.
Do d6, khi tién hanh v& 6 san, ngudi ding nén tuan tha mot s6 quy tic co ban:
e Khong vé& 6 san qua phuc tap (nhiéu hon 5 canh), néu cd, hay vé sao cho ti 1¢ giira cac
canh khéng qua lon.
e Neén vé 6 san trong pham vi luéi cot. Piu nay dam bao tai trong cua 6 san trong pham
vi ludi cot truyén dung 1én cac cau kién d&. Tranh vé 6 san bang qua nhiéu ludi cot,

nhiéu dam, khién Etabs c6 kha niang gap 15i khi chia 6 san.

2.5. Dit tén tiét dién san theo tii trong

Ddi véi cac cong trinh ¢d quy md 1on, viéc dat tén tiét dien mot cach hop 1y s& hd tro rat

nhiéu cho qua trinh xay dung md hinh va gan tai trong.
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Define Wall/5lab/Deck 5

Sectiong Click. to:

HT100512 Add Mew Deck
HT100515
:Egggg Modify/Shaw Section..

HT360520

HT430517
HTEOOS20

Sl I:I
[Eed

WED

Cancel

Hinh 2.5. Pt tén tiét dién san theo tdi trong

Tén tiét dién san ngoai viéc mang thong tin vé chiéu day san, cap do bén (néu co), nén b
sung théng tin vé gia tri hoat tai. V&i viéc dit tén tiét dién san c6 kém thdng tin vé gia trj hoat
tai, va xay dung md hinh véi luu y st dung dung loai tiét dién cho & san c6 chic ning twong
ng, thi ching ta c6 thé st dung chirc nang chon phan tir theo loai tiét dién (menu Select >
by Wall/ Slab/ Deck sections) dé chon mot loai 6 san theo gié tri hoat tai trén toan bo mo

hinh, va tir d6 c6 thé gan gia tri hoat tai mot cach nhanh chong.

2.6. Chia 40 phén tir Shell

Tur phién ban 9.0, Etabs cho phép ngudi dung thiét 1ap chia a0 phan tir Shell véi nhitng quy
tic do nguoi dung chi dinh thay vi phai chia that cac phan tir Shell nhu cac phién ban trudc.
Viéc chia ao cho phan tir Shell ¢6 anh huéng dén qué trinh phan tich két cu, & nhitng diém
sau:

e Do chinh xéc cua két qua phan tich phy thudc vao mic d6 chia nhé caa phan tir. Theo
ly thuyét caa phuong phap phan tir hitu han, thi mac do chia cang nho thi do chinh xac
cua két qua cang cao.

e Thoi gian phan tich ti Ié thuan véi do chia nho, phan tir duoc chia cang nho thi thoi
gian phan tich cang lau.

e Qua trinh chia 40 cta co thé bi gap 16i ddi véi cac & san phuc tap, va kich thudc chia
a0 khdng hop Iy (xem muc 2.4). Khi khong thé chia a0 cac phan ta, Etabs s& khong
thé phan phdi tai trong va két qua 1a luong tai trong trén cac phan ti gap 15i s& khdng
dugc xét dén khi phan tich két cau (mat tai trong). Kich thudc chia a0 hop Iy theo kinh

nghiém cua tac gia la 1.5m (xem hinh 2.6.1)
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Pé chia 40 phan tir Shell, ngudi dung c6 thé dung té hop phim Ctrl+A dé chon toan bo mo
hinh, va click menu Assign > Shell/ Area > Area Object Mesh Object, giao dién nhu hinh
2.6.1 s& cho phép nguoi ding thiét 1ap phuong thic chia 40 cho phan tir. Cac thiét lap trong
hinh 2.6.1 1a cac thiét lap thuong dugc sir dung.

Ares Object Auto Mesh Op

Floor Mezhing Options
(" Default [Auto Mezh at Beams and Walls if Membrane - Mo Auto Mesh if Shell or Plate]
" For Defining Rigid Diaphragm and Mazs Only [Mo Stiffness - No Vertical Load Transfer)
" MNoduto Meshing [Use Object as Stuctural Element]
* Auto Mesh Object inta Structural Elements
v Mesh at Beams and Other Meshing Lines
v Mesh at wall and Ramp Edges
™ Mesh at Vizible Grids
[v Further Subdivide &uto Mesh with b aximum Element Size of 1.5

Ramp and “all Meshing Options
" Mo Subdivizion of Object
™ Subdivide Object into ’_ vertical and ’_ harizantal
* Subdivide Object into Elements with Mawximun Size of ’157

[~ iAdd restraints/constraints on edge if comers have restraints/constraints

ar. | Cancel |

Hinh 2.6.1. Chia ¢o phan tir Shell

Trong hinh 2.6.1, muc Floor Meshing Options la cac thiét 1ap danh cho cau kién san, muc
Ramp and Wall Meshing Options la cac thiét 1ap danh cho cau kién ramp déc (duong déc,
mai xién) va vach.

Céc thiét 1ap Further Subdivide Auto Mesh with Maximum Size of (d6i véi san) va Subdivide
Object into Elements with Maximum Size of (ramp va vach) dugc dat bang 1.5m véi ¥ nghia
rang cac phan tir duoc chia nho véi kich thuéc khdng qué 1.5m.

Trong muc Ramp and Wall Meshing Options, khi tich vao tuy chon Add
restrains/constrains on edge if corners have restrains/constrains thi Etabs sé tu dong thém
vao céc lién két tai cac diém chia ao ddi véi chan cua vach va cho ra két qua phan luc tai cac
diém chia a0 nay.

Hinh 2.6.2 cho thay két qua trong truong hop sir dung va khdng sir dung tdy chon thém lién

két tai cac diém chia ao.
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STORY3
STORY3

STORY2 STORYZ

T @ © STORYA STORY1

112.28 2 35.92 BASE 57.94 142.06<_T BASE

310.86

885.08

T14.6
13501

B73.86
B15.77
241.62

1169.9

(a) CO su dung (b) Khéng su dung
Hinh 2.6.2. Phadn luc chan vach trong cdc truong hop ¢6 hoac khéng su dung tuy chon thém

lién két tai cdc diém chia ao

2.7. Thay doi do cirng cua cac cau kién

Do ciing cua cau kién bé tdng cbt thép thudng giam so véi gi tri cua tiét dién nguyén ban
dau. Nguyén nhan 13 do dudi tac dung cua tai trong, khi tng suit kéo vuot qua cudng do chiu
kéo cua bé tong thi phan bé tdng nim trong ving chiu kéo s& bi nit. Chinh IGc nay cét thép
phat huy kha ning chiu kéo cua nd trong ciu kién bé téng cdt thép. Tuy nhién viéc tiét dién
bé tdng bi nut ciing khién d6 cung cua cau kién bi suy giam, va dan dén céac yéu tb lién quan
cling bi anh huéng. Vi du chu ky dao dong cta cong trinh tang 1én, hodc d6 cung giam cling
dan dén bién dang va chuyén vi cia cong trinh ting 1én.

Tiéu chuin cia mot sé nudce trén thé gisi (vi du ACI), da dé cap dén viéc sir dung hé sé suy
giam d6 cang cho cac cau kién bé tong cot thép, mdi lai cau kién co6 mirc do suy giam khac
nhau.

TCXDVN 375-2006 (nay la: TCVN 9386-2012) tai muc 4.3.1.(7) quy dinh vé viéc str dung
hé sb suy giam d6 ciing 0.5 cho tat ca cac cau kién.

Etabs cung cap cong cu dé hiéu chinh cac dic trung cua tiét dién thdng qua chic ning
Property Modifiers. C6 thé diéu chinh tryc tiép d6i véi ting loai tiét dién thdng qua viéc khai
bao tiét dién, chon muc Set Modifier. Hodc c6 thé chon ting cau kién dé gan céc hiéu chinh
tuong ung bang cach s dung menu Assign > Frame/Line > Frame Property Modifiers hoic
Assign > Shell/Area > Shell Stiffness Modifiers

Ddi vé6i cau kien Dam va Cot, nhap cac thong s hiéu chinh trong muc: Moment of Inertia

about 2 axis va Moment of Inertia about 3 axis (hinh 2.7.1)
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-

Analysis Property Modification Factors

LS

Property Modifiers
Cross-zection [axial] Area
Shear Areain 2 direction
Shear Areain 3 direction

Targional Conztart

—
—
—
—

Mamment of [nertia about 2 axis
arment of [nertia about 3 axis

[

b azz

Weight

[oc ]

Cancel |

|

Hinh 2.7.1. Thay déi dé cung cua phan tiz Frame

Déi véi Véach, nhap céac théng sb hiéu chinh trong théng sé f22 (hinh 2.7.2)

Stiffness Modifiers

tembrane (11 kModifiee

I tembrane 22 Modifier

tembrane A2 Modifier
Bending m11 kModifier
Bending mZ2 kModifier
Bending m12 Modifier
Shear +13 Modifier
Shear v23 Modifier
Masz Modifier

Wweight b odifier

[ox ]

Cancel |

Hinh 2.7.2. Thay déi dé ciig cia phan ti Shell

2.8. Diaphragm

Diaphragm duoc st dung véi 2 muc dich:

e Thiét lap gia thiét san tuyét ddi cang (Rigid Diaphragm). Gia thiét nay dong nghia voi

viéc cac diém trén cling mot mat bang (trong ciing mot khéi Diaphragm) sé c6 clng

chuyén vi ngang, gia thiét nay s& giam bét sb bién trong tinh toan va gidp Etabs thyc

hién qua trinh phan tich nhanh hon.

e Gan tai trong ngang lén mot diém trén mat bang théng qua Diaphragm
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Etabs ciing s& chi xuat cac gia tri vé khéi luong tang va vi tri tam khéi luong khi nguoi dung
thiét 1ap Diaphragm cho cac mit bang va ¢ dang Rigid Diaphragm (hinh 2.8), dang Semi
Rigid s& khong cho ra két qua vé khéi luong.

Pé khai bao Diaphragm, ngudi ding cd thé chon 1 mat bang, 1 khéi cia md hinh, hoic toan
boé md hinh phu thudc vao timg diéu kién cu thé, va s dung menu: Assign > Shell/ Area >
Diaphragms, sau d6 chon Diaphragm c6 sén hoac thém Diaphragm méi dé gan.

Diaphragm Data

Diaphragm M

Rigidity
& Rigid ™ Semi Rigid
OF. | Cancel |

Hinh 2.8. Logi Diaphragm

Nguoi ding ¢ thé chon mot trong cac cach sau dé gan Diaphragm:

e (PP1) Chon ting mat bang va gan chung 1 Diaphragm. Phuong phap nay co thé ap
dung cho moi trudng hop, nhung nhugc diém mét thai gian chon tirng mit bang.

e (PP2) Chon tirng mat bing va gan Diaphragm riéng cho tirng mit bang. Phuong phap
nay c6 thé ap dung cho moi trudng hop, ngoai nhuge diém nhu PP1 thi phuwong phap
nay con c6 nhuoc diém 1a s6 lwgng Diaphragm qua nhiéu.

e (PP3) Chon toan b6 m6 hinh va gan chung 1 Diaphragm. Phuong phap nay thuong
gap 13i khi &p dung cho nhitng md hinh cé c4c cao do trung gian giita ting (vi du md
hinh c6 khai béo cau thang, 15 cira thang may v.v...). Etabs thuong sé thdng bao 15i khi
phan tich mé hinh: horizontal rigid diaphragm connection found between joints as
different elevation. (xem muc 2.9)

e (PP4) Chon ting khéi caa mo hinh va gan riéng cac Diaphragm cho mdi khéi. Phuong
phap nay ap dung cho truong hop cong trinh ¢6 nhiéu khoi tach biét boi cac khe co
gién, hoac cong trinh c6 cac block doc lap.

Ngoai ra, nguoi dung ciing co thé khai bao Diaphragm bang cach chon cac point va click
menu Assign > Joint/Point > Diaphragms, Iuu y vé céach tinh toan khéi lugng cua Etabs

(xem muc 2.9)
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Mot s6 Iuu ¥ khi gan Diaphragm:
e Trong truong hop két ciu c6 dam chuyén, phan tai trong tac dung xudng dam chuyén
can phan phdi théng qua dam chuyén dudi dang luc chéng va luc cang. Lic d6 khong
nén gan phan san xung quanh dam chuyén thanh Diaphragm, vi gia thiét san tuyét ddi
ctrng s& lam triét tidu cac luec ma ching ta can xét dén trong dam chuyén.
e Trong trudng hop nha c6 nhiéu khi (block, hoic khe lun), nhu di trinh bay & trén,
khéng nén gan chung 1 Diaphragm cho cac khdi nay vi dic trung dao dong giira cac

khdi c6 thé khac nhau.

2.9. Khic phuc 16i khi khai bao Diaphragm

Sau khi hoan thién md hinh bao gdm viéc khai bao Diaphragm, va tién hanh phan tich két
cau (Analyze), Etabs s& hién thi mot thdng bao 16i thudong hay gip trong viéc khai bao
Diaphragm nhu hinh 2.9.1.

Warning: Horizental rigid diaphragm connection found between joints
% at different elevations. Please check.

Hinh 2.9.1. Théng béo 15i khai bao Diaphragm khi phan tich

Y nghia cua thong bao 1a trong Diaphragm c6 nhirng diém khong cing cao d6 véi cac diém
khac.
Can théng nhét quan diém vé Diaphragm trudc khi tim cach khac phuc 15i nay:

e Viéc gan Diaphragm (rigid diaphragm) 1 dé st dung gia thiét san tuyét dbi ciing, cac
diém trong cuing 1 Diaphragm s& c6 cting mdt chuyén vi ngang.

e Du cong trinh dugc dat chung 1 Diaphragm, nhung pham vi ap dung cho Diaphragm
la cho ting tang. Cac diém & trong cung 1 Diaphargm nhung & 2 tang khéc nhau thi c6
thé c6 chuyén vi ngang khac nhau.

e C0 2 nhém phan tir trong Diaphragm. Nhom thir nhat 1 Points, nhém thi hai 1a Shell.
Do d6 ¢6 thé gan Diaphragm bang 2 cach, d6 1a: (1) chon cac diém va click Assign >
Joint/Point > Diaphragms; (2) chon cac tim san va click Assign > Shell/Area >

Diaphragms.
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Nhu da dé cap o trén, khi trong 1 tang, c6 cac diém ¢ cao d6 trung gian cua tang ciing duoc
gan vao Diaphragm thi Etabs s& bao 16i nhu hinh 2.9.1. Nhu véy, dé khic phuc théng bao 19i
& trén, nguoi ding c6 thé thuc hién bang cach loai bo cac diém trung gian gitta c4c tang ra
khoi Diaphragm. Thong qua hai budc:

Bwéc 1: Loai bo céc phan tir Ramp ra khoi Diaphragm. Chon rét ca cac Ramp bang cach
click menu Select > by Area Object Type, trong cira s6 Select Area Object Type, chon
Ramp va click OK

Select Area Object T

Select

Cancel

Hinh 2.9.2. Chon toan bg phdn tiz Ramp trong md hinh

Tiép tuc click menu Assign > Shell/Area > Diaphragms (néu khong c6 phan tir Ramp nao
trong md hinh thi menu nay & ché @6 an, khdng can thuc hién tiép budc ndy ma chuyén sang
budc 2), trong cira sd Assign Diaphragm, chon NONE va click OK.

Diaphragms Click ta:

D1 Add Mew Diaphragm

Cancel

[ Disconnect from All Diaphragms

Hinh 2.9.3. Logi bé phan ti ra khéi Diaphragm

Bwéc 2: Loai bo cac Point ra khoi Diaphragm. Chon toan bo mé hinh bang céch sir dung to
hop phim Ctrl+A, sau d6 click menu Assign > Joint/Point, trong cira so Assign Diaphragm,
chon NONE va click OK.

Budc 2 s& loai bo tat ca cac point khong di kém véi phan tir Shell ra khoi Diaphragm.

Sau khi thuc hién 2 budgc trén, néu khi phan tich méd hinh ma Etabs van hién thong béao 15i

nhu trén hinh 2.9.1, thi nhiéu kha ning trong mé hinh da c6 nhitng phan tir Shell nam ngang
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(khdng phai Ramp) ¢ cao d6 trung gian giita cac ting. Trong truong hop do, can tim ra dugc

cac phan tir ndy va thyuc hién cac bude twong ty nhu trén dé g& bo ching ra khoi Diaphragm.

2.10. Pon vi ciia khdi lwong

Khéi luong M c6 thé duge tinh toan théng qua dinh nghia bang cong thac: M = W/g, trong
d6 W 1a trong luong va g 1a gia tc trong truong, gan dung l1ay g = 10m/s’,

C6 mot diéu dic biét 1a trong hé don vi cii cia TCVN, thi gi4 tri cua khéi lwgng va cua trong
luong 1a twong duong nhau, vi du vat c6 khéi lugng 1a 1t (1 tan) thi s& cé trong tuong 1a 1T
(1 tan lyc). Boi thoi quen ndy nén nhidu ngudi dung s& bin khoan vé gié tri caa khdi luong
trong Etabs. Vi du trong Etabs vai hé don vi T-m, trong luong riéng cua bé téng dugc khai
bao bing 2.5 trong khi khéi luong riéng duoc khai bao bang 0.25

Trong Etabs, khéi lwong va don vi cua khéi luong duoc tinh toan thong qua dinh nghia. Nhu
da dé cap phia trén, khéi luong duoc tinh bang M = W/g, do d6 néu don vi cua trong luong la
T, thi don vi cia khéi lugng la T.s%/m.

Ciing trén nguyén tic do, néu trong lugng riéng y = 2.5 T/m3 thi khéi luong riéng s& bang m
= vlg = 2.5/10 = 0.25 T.s/m".

2.11. Khai bao Mass Source

Mass Source (nguon khéi lwong) 1a can ctr dé Etabs tinh toan khéi lwgng cho cong trinh, tir
d6 st dung dé tinh toan cac dic trung dao dong va tai trong dong dat.

Nguoi dung cé thé dinh nghia Mass Source thong qua menu Define > Mass Source.

Hinh 2.11 1a cira s6 Define Mass Source cho phép ngudi dung quy dinh vé cac xac dinh khoi

lugng cho cdng trinh.

Mass Definition
" From Self and Specified Mass
(& From Loads
" From Self and Specified Mass and Loads

Define Mass Multiplier for Loads
Load ultiplier
5w

<] [T

TS 1 Add

TG 1

HT 05 _Medty_|
Dielete

W Include Lateral Mass Only
v Lump Lateral Mass at Story Levels

Cancel

Hinh 2.11. Khai bao Mass Source
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Trong muc Mass Definition, ngudi ding xac 1ap cach tinh toan khéi lugng, bao gdm cac lua
chon:

e From Self and Specified Mass: Tinh toan khéi luong tir ban than két cau va cac khéi
lwong gan thém. Nguoi dung c6 thé gan thém khéi luong cho phan tir bang cach sir
dung menu Assign

e From Loads: Tinh toan khdi luong tir cac tai trong, day 1a lya chon phé bién nhat.
Nguoi dung sé& thiét 1ap cac loai tai trong va hé sé tuong tng trong muc Define Mass
Multiplier for Loads.

e From Self and Specified Mass and Loads: Tinh toan khéi lugng tir ban than két cau,
khéi luong gan thém va tai trong.

Hinh 2.11 1a vi du vé viéc khai bao cach tinh toan khdi lwong bang lva chon From Loads,
day 1a kiéu lya chon phd bién nhét va hop Iy nhét trong thuc hanh tinh toan.

Tiéu chuan TCXD 229:1999 muc 3.2.4 quy dinh vé viéc tinh toan khéi lwong dao dong bao
gom tinh tai va mot phan gia tri hoat tai, trong thuc hanh c6 thé iy hé sb hoat tai bang 0.5,
do d6 trong hinh 2.11, danh séch tai trong cd xuat hién thanh phan HT véi hé sé Multiplier
bang 0.5

Sau khi phan tich dao dong, tinh toan duoc thanh phan dong cua tai trong gio, nguoi dung co

thé thay ddi gié tri cua Hoat tai dé phu hop hon véi viéc tinh toan tai trong dong dat.

2.12. Cach tinh khéi lwong ting ciia Etabs

Khéi lwong tang chi duogc tinh todn khi ting d6 c6 gan Diaphragm, va khéi lugng cua tang
duogc xuat ra boi Etabs chinh la khéi lugng cia Diaphragm.

Khéi luong caa mot Diaphragm duoc xac dinh dwa vao cac Point c6 trong Diaphragm do.
Etabs s& quy doi khdi luong cua cac cau kién (bao gom cac loai khéi lugng theo dinh nghia
trong Mass Source — xem muc 2.10) theo nguyén tic trung binh vé cac diém nat cua cau
kién. Vi du khéi lugng cua dam s& duogc chia thanh 2 phan va quy vé cac nit tai 2 ¢au dam.
Péi vai san, ty theo quy tic chia a0 ma Etabs s& phét sinh cac nut 40 va quy khi lugng vé
cac nit 40. Néu Diaphragm dugc gan chi bao gom cac Point, thi hau hét khdi luong san sé
khong dugc tinh vao Diaphragm, chi phan khéi lugng 6 san nho (chia 40) gan vai nit thudc
vao Diaphragm dugc tinh.

Khéi lwgng caa cot hoac dam s& bi trir bot tai cac vi tri giao nhau, khéi lwong san khéng bi

trir tai cac vi tri giao véi dam.
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2.13. Dat lai tén cac phﬁn tw

Trong qué trinh xay dyng md hinh, viéc x6a céc phan tir vé sai, hoac vé cac cu kién khong
dung theo tht tu quy wéc (tir dudi 18n trén, tir trai sang phai) 12 nhiing viéc khong thé tranh
khoi. Diéu nay s& khién cho tén c4c phan tir tré nén hon loan, khong tuan theo thir tu, va rat
kho tim kiém vi tri phan tir khi can thiét.

Pé tranh nhitng phién toai khong can thiét, nguoi ding nén sir dung chiic nang dit lai tén cau
kién cho mé hinh bang céch st dung menu Edit > Auto Relabel All... Etabs s& khéng cho
phép ngudi dung chu dong dit tén cho phan tir, ma s& ty dong dat lai tén cac phan tir theo
quy u6c (tir dudi 18n trén, tir trai sang phai), do d6 c6 thé tim kiém cac phan ta mot cach

nhanh chdng khi can thiét.

2.14. Kiém tra mé hinh

Etabs c¢d chic ning cho phép ngudi dung kiém tra kha niang c6 18i v& mit hinh hoc cua md
hinh, thuong 1a cac 13i phan tir bi chong 18n nhau (overlap), cac phan tir qua gan nhau (c6 thé
|a ndi lién nhau nhung do ngudi ding khong can than da v& tach ra & mot khoang céch rat
gan), hoic 15i khdng thé chia ao dé phan phéi tai trong.

Dé kiém tra mé hinh, ngudi dung s dung menu Analyze > Check Model

L& [l
A Check Model o

Lire Checks

W Line overlaps
v Line intersections within tolearnce

v Line intersections with area edges

Point Checks

v Puoints/Points within tolerance
v Puoints/Lines within tolerance

v Points/dreas within tolerance

Area Checks

W Area overlaps

Tolerance for checks |0.007 m

[ Selected objectz anly
v Check mezhing for all stories

v iCheck loading for all stories

ak. | Cancel |

Hinh 2.14.1. C4c thiét lap kiém tra mé hinh

Etabs sé& hién thij cira s6 thong béo vé céc I18i néu co6 nhu Hinh 2.14.2
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,

FOZ2, B191 & B486 are overlapping each other. Overlap =7.5. Check at [28.64 23.11 4.5)
Check Selected Objects,

W arning: Area load transfer, Check FO2, F18. Total loss = 3866387 Ton. For load case TTS.
Warhing: Area load transfer, Check FOZ, F18. Total loss = 10544893 Ton. For load case HT.

Hinh 2.14.2. Théng béo vé céc Ii trong md hinh

Trong hinh 2.14.2, c¢6 thé thay mot sé 156i phd bién thuong gap, do6 1a cac ciu kién bi chong

l&n nhau (overlap), va 15i phan phéi tai trong san (area load transfer error).

2.15. M6 hinh céu kién cong trong Etabs nhw thé nao?

Nhiéu k¥ su thuong khé ling tang khi 1an dau tién gap phai nhitng mé hinh két cau cé cau
kién cong (vi du dam cong).
Hay nhé rang Etabs 1a phan mém sir dung phwong phap phan tir hitu han, diéu d6 c6 ¥ nghia
rang:
e Day la mot phuwong phap gin ding
e Chulng ta c6 thé chia nho bat cd md hinh két cdu nao thanh cac ciu kién co ban
(Frame, Shell), va mtc d6 chinh xéac cua két qua tinh toan phu thudc vao mic do chia
nho cua mé hinh
e Etabs khdng c6 sin cac cong cu xay dung cau kién cong vi ly thuyét cua phuong phap
phan ti hitu han chi xay dung cho cac cu Kién co ban dinh nghia truéc (dang thanh
thang va tim)
Do d6, khi gap mot so d6 két cau c6 cau kién cong, hdy nhé rang ching ta s& xay dung mo

hinh Etabs bang cach ghép tir cac thanh thang, cac san c6 thé mé hinh bang cac tim tam giéc.

2.16. Giai phéng lién két

Trong mét s truong hop, ngudi ding ¢é nhu cau can giai phong lién két tai dau nit cua céac
phan ti. Vi du trong lién két chi chiu cat cua két cau thép, ngudi dung co thé sir dung chuc

ning giai phong md men tai cac dau dam cua Etabs.
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Dé thuc hién diéu nay, click vao cau kién can giai phong lién két, sau do click menu Assign
> Frame/Line > Frame Releases/Partial Fixity, trong cira s6 Assign Frame Releases, click
vao cac lién két can giai phong (hinh 2.16).

Thong thuong lién két can giai phong 12 lién két mé men, trong trudng hop doé, click vao cac
6 Start va End tai muc Moment 33 (Major).

Frame Releases
Release Frame Partial Fixity Springs
Stat  End Start End
Auial Load

Shear Force 2 (Major)
Shear Force 3 [Minor)

-
-
Torzion I
-

Moment 22 [Minar)
I Moment 33 (Major) [

I~ MoReleases Cancel |

Hinh 2.16. Gidi phong lién két

C6 thé giai phong lién két tai 1 dau hoic tai ca 2 dau cua ciu kién bang cach tick vao dau can
giai phong. Thong thuong quy dinh dau Start 13 vi tri bat dau vé cau kién.
Khi mudn bo giai phéng lién két, chon ciu kién d6 va chon No Releases ¢ goc phia dudi bén

trai cua ctra s6 Assign Frame Releases.

2.17. Ché d6 vé Offset ddi twong

Ché do nay cho phép chiing ta vé& mot ddi teong cach mot dbi twong di c6 & mot khoang céach
dinh san; vi du ban muén vé mot Cot cach 1 diém di c6 mot doan 2250; hoic mubn vé mot
dam song song va cach mot dam da c6 khoang 1850 v.v..

Dé thuc hién, ban goi 1énh v& d6i twong va diéu chinh céac gia tri Plan Offset

oot 0o | s 0 M)
r Type af Line Frame

Property C40120

tMoment Releazes Conbinuous Property
Angle Moment Releazes
Plan Offzet & Plan Offzet Normal

Plan Offzet

Drawing Contral Type

V& cot V& dam
Sau khi chon khoang céch Offset, ban vé bang cach click vao cac diém moc da co (diém da

c6, hoic dam da c6). Cach nay con &p dung cho truong hop vé Vach.
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PHAN I1l. KHAI BAO TAI TRONG

3.1. T4i trong tuo'ng

Tai trong tuong thuong dugc gan vao trong mo hinh dudi 3 dang:
e (PP1) Quy dbi thanh tai trong phan b6 déu va gan vao san
e (PP2) Gan tryuc tiép 1én cac dam d&, bao gdom ca cac dam 4o tai cac vi tri tuong ké truc
tiép 1&n san (khong c6 dam) — Hinh 3.1.1
e (PP3) Mot phan géan I&n dam, mét phan dugc quy ddi thanh tai trong phan bd dé gan
I&én san
Dam 4o 1a phan tir Frame co tiét dién 1a NONE (mét loai tiét dién mic dinh caa Etabs), duoc
dung dé gan tai trong tudng tai c&c vi tri trén san khong cd dam. Hinh 3.1.1 14 so d6 gén tai

trong tudng cho mot mat bang theo (PP2).

Hinh 3.1.1. So' d6 gan tdi trong tfuong theo (PP2)

Trong hinh 3.1.1, Etabs dang duoc thiét 1ap ¢ ché do quan sat giéi han, day 1a ché d6 cho
phép ngudi dung chi quan sat mot phan caa mo hinh, cé thé chi 1 ting hoac mot sé tang. Ché
d6 nay dac biét hiru dung va thuong duoc dung khi gan tai trong tuang hoic dé kiém tra viéc
gan tai trong tuong. Khi & ché do nay, ngudi ding dé dang kiém tra so d6 gan tai trong tuong
so vai ban vé kién trdc.

Pé kich hoat ché do quan sat giéi han, nguoi dung sir dung menu View > Set Building View

limits, giao dién xuat hién nhu hinh 3.1.2
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Plari Limis

Hin

M

M

M

Sied = dapoes Limitz

St ' B Lamitz

Set Building View Liri

0]
[675a

Shaw Al

—
—

Shiow Al

[ lgnate Limts

Set Shory Range:
Tap Sty
Einttam Shore

F12 -
Iﬁv] T

Show Al Caneel

Hinh 3.1.2. Thiét lgp ché dé quan sat gidi han mé hinh

Dé gigi han quan sét tai tAng ndo, ngudi dung chi dinh Top Story va Bottom Story tai ting do,

sau d6 click OK. Bé khoi phuc ché do quan sat day du, ngudi ding click vao Show All va sau

doé click OK.

Trong 3 phuong phap gan tai trong tuong da dé& cap ¢ trén, mdi phwong phap cé vu nhugc

diém cua no:

e (PP1) la cach gan tai trong don gian va nhanh nhat ma nguoi ding c6 thé thuc hién.

Dé quy ddi tai trong tuong tir dang phan b trén duong thiang sang dang phan bé trén

bé mit, ngudi dung can tinh toan bo tai trong tuong trong khu vuc quy doi, sau do

chia cho dién tich s& ra duoc gid tri tai trong phan b6 bé mit va cé thé gan dugc vao

cac 0 san. Phuong phap nay chi phi hop véi cac cong trinh ¢4 tai trong tuong phan b

turong d6i déu dan trén san, vi du cac cin ho chung cu. Do tai trong tuong phan bb déu

trén san va tac dung truc tiép 18n san nén ndi luc trong san c6 thé sé Ién hon so véi cac

truong hop con lai. Bén canh do, phuong phap nay ciing khong thuc sy chinh xac, vi

du d6i véi truong hop twong nam tryc tiép trén dam khung. Pang ra phan tai trong nay

s& truyén chu yéu lén dam truc tiép d& no, nhung do da dugce quy doi Ién phan bé trén

san nén phan tai trong nay sé& duoc phan phéi Ién cac dam khung khac. Phuong phap

nay ndi chung nén chi sir dung trong tinh toan so bo, khi can so sanh nhanh giita cac

phuong an két cau khac nhau.

e (PP2) la phuong phép chinh x4c nhat, do khai bao dugc day di gia tri va vi tri cua tai

trong tuong. Tuy nhién phuong phap nay tiéu tén nhiéu thoi gian, va khién nguoi

diing rat vét va khi phuong 4n kién tric thay doi.
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e (PP3) la phuong phap dung hoa cic uu nhuge diém cua PP1 va PP2, phuong phap nay
thuong duoc &p dung cho cac két cau san khong dam, tai trong tudng bién cua cong
trinh dugc gan Ién cac dam 40 & chu vi cong trinh, con cac tuong con lai dugc quy doi

thanh tai phan bd va gan 1én san.

3.2. Hoat tai

Céc cong trinh thuong bao gdm nhiéu khu vyc ¢ chic nang khac nhau, dong nghia véi viéc
ngudi ding can xac dinh nhiéu gié trj hoat tai twong ung dé gan vao md hinh Etabs. Dé ting
kha ning kiém soat muc do chinh xac caa mé hinh, va giam thoi gian gan hoat tai 1én mo
hinh, nguoi ding nén dinh nghia (define) cac loai tiét dién san tuong (ng vai cac loai chuc
ning, voi mau sic khac nhau, va tén goi mang cac thng tin vé chiéu day san, cap do bén, va
gia tri hoat tai (xem muc 2.5). Khi d6, nguoi ding c6 thé chon mét loai san nao day trong
toan bd mo hinh bang céach sir dung cdng cu chon cac phan tir theo tén tiét dién (menu Select
> by Wall/ Slab/ Deck Sections).

Hinh 3.2. San dwoc mé hinh héa theo so do hoat tdi

Trong hinh 3.2, cac loai san (twong (ng Vaéi gia tri hoat tai khac nhau) da dugc dinh nghia
bang cac mau sac khac nhau. M6 hinh dugc xay dung nhu thé c6 thé nam bat mét cach truc
quan va dé dang so sanh véi ban vé kién tric.

Anh huong cua viéc chat hoat tai léch tang léch nhip c6 thé dugc xem xét théng qua viéc st

dung hé sé Pattern Live Load Factor (xem muyc 5.7)

3.3. Tai trong Pong dat

Nguoi ding cé thé khai bao tai trong dong dat thong qua 2 phuong phap:
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e (PP1) Nhap gia tri tai trong

e (PP2) Nhap phé phan tng dong dat
Khi str dung (PP1), ngudi dung can tinh toan tai trong dong dat ang véi mdi dang dao dong
(s6 dang tuin theo quy dinh cua TCXDVN 375:2006), va nhap tai trong thdng qua
Diaphragm (xem muc 3.4)
Khi str dung (PP2), nguoi ding can tinh todn cac gia tri ciia phd phan tng theo quy dinh cua
TCXDVN 375:2006, va luu vao file TEXT c6 dang nhu hinh 3.3.1 .

"] 31 PHO DD PHO.txt - Natepad = 85 %

File Edit Format View Help

0.0000 1.1047 -
0.1000 1.0835
0.2000 1.0622
0.3000 1.0622
0.4000 1.0622
0.5000 1.0622
0.6000 1.0622
0.7000 1.0622
0.8000 1.0622
0.9000 0.9442
1.0000 0.8498
1.1000 0.7725
1.2000 0.7082
1.3000 0.6537 s

[}

m

Hinh 3.3.1. Pinh dang file chiza gia tri phé phan ing dao dong

Sau khi ¢6 file TEXT, nguoi dung sir dung menu Define > Response Spectrum Functions,
Trong ctra s6 Define Response Spectrum Functions, trong muc Choose Function Type to Add

chon muc Spectrum from File, va click Add New Function

.
Define Response Spedw

Responze Spectra Chooze Function Type to Add

Add Mew Function...

U
Cancel

Hinh 3.3.2. Nhdp phé phan ing tir file TEXT

Trong ctra s6 Response Spectrum Function Definition, chon Period vs Value, click Browse
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Funetion D amping R atio ‘
Function Name FLIMC1 IEI.EG i
Funclicn File 1 Wakes are
File Narme 2 ™ Fraquency vs Yalus
l @ Period v Walus I
Header Lines ta Skip Jo 1
Carvvert to Uzsr Defad | Vigws File |
- Function Graph

Hinh 3.3.3. Cia s6 Response Spectrum Function Definition

Trong cira s6 Pick Function Data File, chon file type 1a Text Files (*.txt), sau d6 chon file

TEXT chira phd phan tng va click Open

- _
o B | < 20140214 - CT3VENSO » 4 BANGTINH » ~ [ 4 ||| search 4. Ban Tine )
Organize + New folder ==+ [ l@l
. 02 - Phan than o Mame ‘ Date modified
o | @BVTC 9/7/14 3:43 PM
= Libraries _ _
9o . @TKCS 7/5/14 6:04 PM
4 oCuUments "
D Musi | Chi dan ky thuat 18/3/14 9:52 AM
< P_us'c 3 | COCEP D600 20/6/14 12:08 PM
t
§ V‘; e | COC KHOAN NHOI 20/6/14 12:05 PM
1deos |
| KCS 19/5/14 5:27 PM
_ | MAUEN 11/3/14 4:39 PM
i t
e | MISC 26/5/14 8:51 AM
£, winT sP1 (C) o - .
WORK (D9 . So lieu tinh Coc 20/6/14 8:54 AM
— : | 31. PHO DD PHO.&¢t 13/3/14 1043 AM
= RELAX (E)
—a SETUP (F)
-~ 4 [ | b
File name: 31. PHO DD PHO.bt [Text Files () - l
[ Open ‘ I Cancel ]

Hinh 3.3.4. Cira s6 Pick Function Data File

Trong cira so6 Response Spectrum Function Definition, click Display Graph dé hién thi hinh
anh cua pho, sau do click Convert to User Defined dé chuyén dix liéu ti file TEXT sang file
EDB (xem muc 1.3)
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| Funclion Dramging Ratio
Function Name [Funca 0.05

Function File Walues ae:

Fite Mame MI " Frequancy v Yalue

r}\%ﬁoﬁf%“oﬁm “CEERELLD % Peiiod vs Yalue

Heades Lines 10 Skip 0

Corwert bo Usar Dafined |
[u;

2

Lo Dieplay Graoh

Hinh 3.3.5. Cia s6 Response Spectrum Function Definition

Ngoai ra, ngudi dung ciing ¢ thé thiét lap dé Etabs tu tinh toan gia tri ca phd, bang cach
chon EUROCODES8-2004 Spectrum trong muc Choose Function Type to Add (hinh 3.3.6),
do TCXDVN 375:2006 duoc bién dich tir EC8 nén cac gia tri caa phd phan ung do Etabs tu
tinh cling tuong duong vai gia tri khi tinh toan theo TCXDVN 375:2006

[~ ol

Response Spectra

EUROCODES-2004 5peiid

Click, to:
Add Mew Function...

QK. | Catcel |

Hinh 3.3.6. Si dung phé do Etabs t tinh toan theo EC8

3.4. Gan tai trong ngang thong qua Diaphragm

Tai trong ngang nhu tai trong gié (thanh phan tinh va dong) va tai trong dong dat co thé dugc
gan dudi dang tai trong tap trung théng qua Diaphragm. Tai trong ngang duoc tinh toan tac
dung Ién mdi ting, va dugc gan 1én muac san. Khi géan tai trong ngang théng qua Diaphragm,

c6 2 thdng sé can quan tam, d6 1a gia tri va vi tri diém dat lyc trén mat bang.
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Pé gan tai trong thong qua Diaphragm, trugc hét phai dinh nghia Diaphargm cho mé hinh
(xem muc 2.8), sau d6 tién hanh lan luot theo cac budc sau:

Buoc 1: Click vao menu Define > Static Load Cases

Buéc 2: Lan luot nhap tén tai trong (Load), kiéu tai trong (Type) 1a WIND hoic QUAKE, va

quan trong la trong muc Auto Lateral Load chon User Defined, sau d6 click Add New Load

ne Static Load Case N
— Loads ~Click Tor——————

AT Ao
Load Type Multiplier Lateral Load Add New Load I
[vaD B|E e ModiylLoad |
todify Lateral Load... I
Delete Load I

Cancel I

Hinh 3.4.1. Thém tdi trong véi thiét lap User Defined

Buoc 3: Click Modify Lateral Load

ne Static Load Case N
r~ Load rChck T ————

Self Weight Auto

Load Type Multiplier Lateral Load

IGTK WwWND ;I IIJ Uzer Defined ;I Modify Load |
DEAD DEAD
inlinile

|1
_ Ueo Dofred l Modify Lateral Load... |

Delete Load |
Ok, |

Cancel I

Hinh 3.4.2. Nhdp hogc hiéu chinh gia tri cua tdi trong

Buéc 4: Nhap gia tri tai trong theo phuong dang xét, va gia tri toa do cua diém dat luc. Nguoi
ding c6 thé nhap tung gia tri hoic copy-paste gié tri tir file Excel. Toa d6 cua diém dat luc
phu thudc vao lai tai trong, dbi vai tai trong gi6 thanh phan tinh - 1a toa d6 tam hinh hoc cua
cong trinh, dbi vai tai trong gié thanh phan dong hoic dong dat — 1a toa do cua tdm khoi

lugng.
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[ - Userwind Losds on Disphragms: H 7 .
[ Stow Disphiagm Pt Fr 3 %0rd .0
TORYT 1 1011 0
TORYE D1 ar 0.
ORYS 1 5 0
ORYd 1 65 [1]
QR ] 4.32 1]
ORYs 1 20 i}
OR'Y 1 15 1]
N r S w
K| Cancel |

Hinh 3.4.3. Nhdp gia tri va toa dg diém dat luc

Déi voi tai trong dong dat, viéc khai bdo c6 mot sé khac biét so véi tai trong gid

lefine Static Load Case N

[~ Load Ciick To

Self Weight Auta
Load Type Multiplier Lateral Load Add Mew Load
IQUAKE User Loads Moy Load
Muodify Lateral Load...

Delete Load

Cancel I

Hinh 3.4.4. Khai bdo trirong hop tdi trong Pong dat

Trong phan nhap gia tri, ngudi dung c6 thé chi dinh cho phép Etabs ty tinh toan va géan vi tri

diém dat lyc trang véi tam khdi lugng cua mat bang bang cach sir dung tdy chon Apply at

Center of Mass

Edit
User Seizmic Loads on Disphragms

Shary Drizphragm x4 Fr W<
STORYY 01 102 0. 0.
STORYE i}l 101 0. 0.
STORYS m EX] 0 0.
STORYY [ 7.5 o 0,
STORYZ 0 E3 o 0
STORYZ 01 21 0. 0.
STORM i)l 22 0 0.

Addiional Ece. Rabio (8l Diaph ] 005

ok | Cancel |
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Hinh 3.4.5. Vi tri diém dat luc trang véi tam khoi lieong doi Véi tdi trong Pong dat

3.5. T6 hop tii trong

Mic du Etabs sir dung khai niém to hop tai trong (Load Combinations), nhung trén thuc té 13

Etabs da thuc hién viéc tinh toan noi luc cho céac truong hop tai trong don 1é va sau d6 t6 hop

noi luc lai theo céc hé sé da dugc xac 1ap trong muc Load Combinations (menu Define >

Load Combiantions).

Etabs cung cap 4 kiéu to hop tai trong (hinh 3.5.1), trong d6 c6 3 loai duogc sir dung pho bién

la:

e ADD: T6 hop cong, gia tri t6 hop bang tong cua cac truong hop thanh phan

e ENVE: Té hop bao, gia tri to hop bang gia tri cuc trj cua cac truong hop thanh phan,
thé hién dudi 2 gia tri MAX va MIN

e SRSS: T hop trung binh phuong, gia tri t6 hop bing cin cua tong cac binh phuong

ctia cac trudng hop thanh phan, thé hién dudi 2 gia tri MAX va MIN

Load Combination Name

Define Combination

Caze Mame

Load Combination Type

Scale F

EMNVE
ABS
SRSS

TT Combo

HT Static Load

[ ok ]

1

1

Cahicel |

Add

kadify
Delete

Hinh 3.5.1. C4c kiéu té hop tdi trong

T hop ciing c6 thé bao gom cac té hop khac, muc dich sir dung 1a dé xac dinh t6 hop cua cac

tai trong c6 nhiéu thanh phan nhu gi6 hoic dong dat.
Vi du: c6 thé tao mot to hop GDX 4 t6 hop SRSS cua cac dang dao dong (hinh 3.5.2)
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Load Combination Mame e

Load Combination Type SRSS

D efine Combination

Caze Mame Scale Factor
GD1 Static Load _~|[1
GO ic Load
GDX2StalicLoad |1 add |

Maodify
Delete
ok | Cancel |

Hinh 3.5.2. Té hep thanh phdn déng cua tdi trong gid

Sau d6 st dung t6 hop GDX nhu 1a mot truong hop tai trong dé té hop véi cac truong hop tai
trong khac (hinh 3.5.3)
Load Combination Hame W

Load Combination Type ADD

Drefine Combination

Caze Mame Scale Factor
TT Combo =
HT Static Load 039 Add
GTH Static Load 04 Q
GO Combo 04 M odify
Delete
aF | Cancel |

Hinh 3.5.3. Té hgp bao gom mét té hop khac

Luu y khong nén tao mét trudng hop t6 hop caa GTX va GDX roi méi dua vao to hop khac,
vi nhu thé s& triét tiéu tinh chat MAX va MIN cta GDX.
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PHAN IV. PHAN TiCH NOI LUC

4.1. P-Delta

Sy bién dang cua két cau dudi tac dung cua ngoai luc dan dén thay doi so do tinh toan va
phat sinh ni luc thir cp, va duoc goi 1a hiéu tng P-Delta. Nhu trong hinh 4.1.1, trong so dd
khéng bién dang — trang thai 1 (duong nét dit trong so dd a), luc ngang F gy ta mé men c6
gia tri bang F*h, con luc dang P chi gay ra luc doc va khdng gay ra md men. Gia tri md men
tai chan cot bang F*h 1a két qua cua bai toan co hoc ¢b dién, véi gia thiét bién dang nho. Khi
c6 yéu cau cao hon vé tinh toan, can phai xét t6i mé men phat sinh so su bién dang cua két
CAU.

Dudi tac dung cua luc ngang F (md men chan cot bang F*h), hé bi bién dang va chuyén vi
ngang tai dinh 1a A . Sau khi bién dang, hé chuyén sang trang thai 2 (dudng nét lién trong so
dd a). Luc nay, do luc dung P co do léch A, nén phat sinh thém gié tri mé men tai chan cot

bang P*A, va tong mé men dudi chan cot bang F*h + P*A.

A |P
F

| >
® /@
|
|
h I
|
|
|
o <>
F*h P*A
(a) So d6 bién dang (b) M6 men

Hinh 4.1.1. Hiéu ung P-Delta

C6 thé thay khi mé men trong cot ting 1én do c¢6 chuyén vi ngang (luc P léch tryc), thi bién
dang cua cot ciing ting 1én va do dé chuyén vi tiép tuc ting. Qua trinh nay hinh thanh mot
chudi ndi tiép nhau: ¢ chuyén vi ngang — noi luc ting — chuyén vi ting — noi luc ting ... .
Vé mit co hoc, qué trinh nay chi két thic khi cong sinh ra boi luc F trong dich chuyén Delta
khéng thé thang duoc thé niang dan hoi trong két cau phét sinh khi hé bién dang. Trong thuc
hanh tinh toan, qué trinh nay c6 thé dugc xem la két thic khi su gia ting bién dang giita hai

vong lap bé hon mét gia tri quy udc.
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Trong Etabs, dé xét dén hiéu tng P-Delta nguoi ding can thuc hién mot s thiét 1ap. Pau tién
click menu Analyze > Set Analysis Options, trong ctra s6 Analysis Options, chon Include
P-Delta, sau do click Set P-Delta Parameters (hinh 4.1.2)

Analysis Options

Building Active Degrees of Freedom

Full 30 *Z Plane YZ Plane Mo Z Rotation

J I TT & F- F .y & F- J I TT

v U< WUy wUZ wR< WARY v RZ

[v Dynamic Analysis Set Dynamic Parameters. . |

[ [v Include P-D eltaJ Set P-Delta Parameters... |

[T Sawve Accesz DB File |

Ok, I Cancel |

Hinh 4.1.2. Chon ché dé phdn tich ¢é xét dén hiéu g P-Delta

Trong cira s6 P-Delta Parameters, trong muc Maximum Iterations nhap sé vong lap tinh
toan toi da (néu khong thoa min do chénh chuyén vi quy uéc), trong muc Relative
Tolerance — Displacements nhap gia tri do chénh chuyén vi quy uéc. Muc P-Delta Load
Combination cho phép thiét 1ap to hop can xét dén hiéu tng P-Delta.

P-Delta Parameters

Method
(" Mon-iterative - Based on Mass

{* [|terative - Based on Load Combination

Iteration Contrals

M aximum [terations g

Relative Tolerance - Displacements |1.000E-03

P-Delta Load Combination

Load Caze Scale Factor
GTX ~|[os
HT 04 Add
S 1
TTG 1 Moadify
TT5 1
Delete
ak. | Cancel |

Hinh 4.1.3. Thiét Idp té hop

Xem thém vé dién giai cia CSI vé van dé nay theo link dudi day:

https://wiki.csiamerica.com/display/etabs/P-Delta+analysis+parameters
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4.2. Axial Shortening

Duéi tc dung cua tai trong thang dang, cac cau kién cot va vach bi bién dang doc truc. Khi
mutc do bién dang doc truc gitra cac cau kién khac nhau s& dan dén phat sinh mé men do
chuyén vi cudng btc trong cac dam ndi giira cac cau kién thang dung. Diéu nay dién ra phd
bién ¢ cac dam ndi gitra hé théng cot va 16i vach. Hé 151 vach duoc thiét ké dé chiu tai trong
ngang, cd ti s6 1én = P/(A*R,) bé, trong khi cot chi thiét ké dé chiu tai trong thang ding (ti s6
nén 16n) do d6 c6 do chénh chuyén vi dang ké giira hai cdu kién nay. Trong tinh toan thong

thudng, dbi voi cac tang trén cung do chénh chuyén vi dugc cong don va co gid tri rat 16n.

Hinh 4.2.1. Ngi liec phét sinh trong dam do chénh léch chuyén vi

Trén thyc té, trong qua trinh xay dung d6 chénh chuyén vi do tai trong ban than da dwogc khic
phuc mét phan do qua trinh cin chinh lai cao d6 cac cau kién. Do d6 noi luc thuc té s& khéng
gidng véi két qua tinh toan thong thudng. Dé khic phuc diéu nay, Etabs dua ra quy trinh tinh
toan theo qua trinh thi cong, c6 ké dén kha ning han ché chénh léch chuyén vi théng qua
thiét 1ap caa ngudi dung vé loai tai trong va budc tinh toan.

Dé thuc hién diéu nay, click menu Define > Add Sequential Construction Case, trong ctra
s6 Auto Construction Sequence Case, ¢d 2 muc can chinh can khai béao d6 1a Load Pattern va
Auto Create Active Strucure (hinh 4.2.2)
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Auto Construction Sequence Case
Achve Stachre
" More * Auko Create Active Shucture
* Constuchion Sequence Case SW-50 ™ User Specified Aclive Stuclure
r Replace Dead Type Cazes with this Cazs in all
Detaut Design Combos
Geometic Nonlneaily Efects #wbo Creste Actrve Shuctue
Create Consluchion Samenca every |1 Stones
f Load F'aiiam —‘
Scall: Factor Active Grovo
Stage —_|
Modiy il
Delcte :
7
ok | Cancel |

Hinh 4.2.2. Thiét ldp trirong hop tdi trong va sé tang trong mai vong lip

Muc Load Pattern cho phép ngudi ding thiét 1ap loai tai trong s& duoc ap dung cho quy trinh
tinh toén nay. Chang ta chi chic chin khic phuc dugc d6 chénh 1an do tai trong ban than, do
d6 thong thuong chi thiét Iap tai trong ban than trong muc Load Pattern. Khi nguoi ding du
dinh s& tién hanh phan tich noi luc ¢ sir dung quy trinh phan tich theo trinh tu thi cong, thi
nén tach riéng troeong hop tai trong ban than vai cac trueong hop tinh tai khac.

Muc Auto Create Active Structure cho phép ngudi dung thiét 1ap sé luong tang trong méi
vong tinh toan. Mac du trinh ty thi céng thuc té 12 tirng tAng mat, va viéc phan tich véi budc
lip 1 tang s& dwa ra két qua chinh xac, giam ti da noi luc chénh 1Gn trong dam, tuy nhién s&
dan t6i thoi gian phan tich rat 1au ddi vai cac cong trinh cao ting. Ngudi dung c6 thé can
nhic st dung budc lap 3 ting hodc 5 tang dé giam bét thoi gian tinh toén.

Xem thém phan tich vé hiéu qua caa quy trinh nay theo link dudi day:
https://www.youtube.com/watch?v=D4gIwTNEZTA

4.3. Khdi lwong tang . vi tri tim khdi lwong va tim cirng

Khéi luong tang duoc Etabs tinh toan theo cac nguyén tac duoc néu trong Phan II. Sau khi
phan tich két cau, néu khong phat sinh cac 15i, Etabs s& xuat dit liéu vé khoi lugng tang trong
bang Center Mass Rigidity. Pé xem thong tin vé khdi lugng tang, click menu Display >
Show Tabes, trong cira s6 Choose Tables for Display, chon bang Center Mass Rigidity, va
click OK,
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Edit

&0 MODEL DEFINITION (0 of 61 tables selected) G kndelDet]
§! O Building Data Select Load Caszes..,
#-[] Property Definitions 3 of 3 Loads Selected
# 0 Load Definitions

#-[] Point Assignments Leai sl de i FIEL
# [ Frame Assignments Select Cazes/Combos...
-1 Avea Assianmonts 3 of 3 Loads Selected

i% [ Input Design Data
5 O Design Overwriles MdifyS how O ptiorss...
#-[] Options/Preferences Data
#-[0 Miscellaneous Data Options
=8 ANALYSIS RESULTS (1 of 20 tables selected) [ Selection
&[] Displacements
ii O Reactions
%00 Modal Information
=@ Building Dutput

H-E Bulding Dutput
; ) Table: Center Mass Rigidity e
i[O Table: Stoty Shears —Marred Sets

+[] Table: Tributam Area and RLLF Save Named Set.
#-[] Frame Dutput = -
#-[0 Area Dutput %

-0 Objects and Elements

Hinh 4.3.1. Chon xem bang dzz liéu khoi lirong tang

Gia tri khéi lugng dugc thé hién & cac cot MassX va MassY; vi tri tdm khéi luong duoc thé
hién & cac cot XCM va YCM:; vi tri tdm ctimg duoc thé hién ¢ cac cot XCR va YCR

Edit  View
Center kass Rigidity -
Story Diaphrag MassX MassY XCM YCM XCCM vccm [ xcrR [ YCR |
STORY1S D1 et ———t 36520 5245 | ———
STORY14 D 6074119 | B07.4119 | 24556 5.154 28.545 5185 27.048 | 7857
STORY13 [ 7243443 | 7243843 | 24081 5153 26.559 5171 27099 | 7.762
STORY12 [ 737.0770 | 73T.0770 | 24.903 5.145 26.044 5.163 27173 | 7915
STORY11 [ 779.0555 | 779.0555 | 25.961 5146 26.024 5.159 27351 | 8.050
STORY10 o 7523841 | 7823841 | 25963 5145 26.011 5156 27563 | 8180
STORYS D1 7859931 | 7855931 | 25565 5143 26.004 5154 27730 | 8318
STORYS D 7859931 | 7859931 | 25.965 5143 25998 5.152 23.035 | 8467
STORY7 0 7859931 | 7859931 | 25.965 5143 25.994 5.151 28293 | 8625
STORYE [ 785.9931 | 7858931 | 25.865 5143 25.991 5.150 28554 | 8795
STORYS [ 789.3218 | 789.3218 | 25.967 5142 25.989 5.150 28793 | 8977
STORY4 [ 7929308 | 7929308 | 25.870 5.140 25.987 5143 2895 | 8184
STORY3 D1 7929308 | 7925308 | 25570 5140 25985 5148 28987 | 9.394
STORY2 D 803.103 | 8031031 | 25.958 5136 25.983 5.147 28685 | 9.568
» STORY1 0 615.5885 | 6155885 | 22613 5.156 25.793 5.148 27201 | 9.490
e

Hinh 4.3.2. Khéi lwong tang, vi tri tam khoi luwong va tm cing

Trong cia s6 hién thi dit lidu, c6 thé copy dé dan vao cac bang Excel bang cach click vao

menu Edit > Copy Entire Table hoic sir dung to hop phim Ctrl+C (xem hinh 4.3.3)
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nter Mass Rigidity
Ed 10
Copy Entire Table Ctrl+C << Rigidity ﬂ
Align Left MassX MassY XCM YCM
T - 5.9067 5.9087 9.000 2946
'gn ~enter 0.0000 0.0000 5.000 9.000
Align Right 6.9431 6.9431 9.000 8939
STORYZ of 0.3469 0.3469 0.000 18.000
STORY3 o 0.3469 0.3459 0.000 18.000
STORY2 o1 0.3300 0.3300 0.000 18.000
STORY1 D1 £.9431 £.9431 9.000 2939
| »
4[4 > ]

Hinh 4.3.3. Copy di liéu ter c&c bang

4.4. Chu ky dao dong

DPé xem thdng tin vé& chu ky dao dong, click menu Display > Show Tabes, trong cua s6

Choose Tables for Display, chon bang Modal Participating Mass Ratio, va click OK.

Edit

§! O Building Data

&[] Property Definitions

:E O Load Definitions

#-0] Point Aszignments

#-J Frame Assignments

:E O Area Azsignments

#-0J Input Design Data

ii O Design Ovensrites

®-[J Options/Preferences Data
&[0 Miscellaneous Data

%] Displacements

ii O Reactions

=@ Modal Information

@0 Buiding Modes

i BB Buldng Modal Information

| EI Table: Modal Paticipation Factors
&

i [ Table: Modal Load Participation Ratios

#-[] Building Dutput

1! O Frame Dutput

ifi [ Area Output

# [0 Objects and Elements

&0 MODEL DEFINITION (D of 61 tables selected)

=B ANALYSIS RESULTS (1 of 20 tables selected]

e

r~Load Cases [Model Def.)

Select Load Cases..,

3 of 3 Loads Selected
Load Cases/Combos [Resuls)

Select Cases/Combos...

3 of 3 Loads Selected

todifyS how Options....
Options
T Selection Only

~Named Sets

Save Named Set.
o Mamed Set.

o]
Cancel

Hinh 4.4.1. Chon xem bdng diz liéu chu ky dao dong

Chu ky dao dong dugc thé hién trong cot Period (hinh 4.4.2).
Ciing trong bang Modal Participating Mass Ratio, gia tri UX va UY chinh 1a phan trim

khéi lugng tham gia dao dong theo cac phuong, ddy 1a chi s6 cho thay mirc nang lugng dao

dong cua cong trinh theo timg phuong ung véi mdi dang dao dong. Phan trim khdi luong

tham gia dao dong ciing 14 cin c{r dé x4c dinh phuong dao dong chinh cua dang dang xét. Vi
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du trong hinh 4.4.2, UX = 30.1%, UY = 0.0046%, cho thiy dang dao dong dang xét co

’ \
phuong chinh la phuong X.
-
| Participating Mass Rati
Edit View
|M0dal Participating Mass Ratios j
Mode Period Ux Uy Uz Su
» 1 0.552422 30.1363 0.0045 0.0000 30
2 0.335013 0.0051 71.6880 0.0000 30
3 0.279321 43.5635 0.0012 0.0000 73
4 0.169704 7.5861 0.0018 0.0000 a1
5 0.095413 0.5321 0.0041 0.0000 &1
[ 0.077652 11.8004 0.7767 0.0000 93
T 0.075239 0.4707 19.28440 0.0000 G4
8 0.071796 0.3951 0.0930 0.0000 G4
9 0.060969 0.5636 0.0000 0.0000 95
10 0.052359 0.3916 0.0012 0.0000 85
1 0.049137 0.0818 0.0125 0.0000 95
12 0.046361 1.0747 0.0314 0.0000 o5
| | »
M4 p]

Hinh 4.4.2. Bang diz liéu chu ky dao dong

4.5. Dang cua dao dong

Dang cua dao dong dugc thé hién qua chuyén dich ti dbi cua cac khéi lugng tang. Chuyén

dich ti d6i cua khdi luwong trong dang dao dong khong co don vi, ti 1& gitra cac chuyén dich ti

dbi va dau cua céc chuyén dich ti ddi tao nén hinh dang cua dao dong. Hinh 4.5.1 thé hién

cac dang dao dong co ban cua mot hé két cau.

’—"‘II-"H

[
[
i

vy

I
!
H
I Us)
|

JR —

Dang 1

AN

Dang 2

o

Dang 3

Hinh 4.5.1. Cac dang dao déng co ban cua két cau

Pé xem thdng tin vé dang caa dao dong, click menu Display > Show Tabes, trong cira s6

Choose Tables for Display, chon bang Buliding Modes, va click OK.
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Edit

ﬂ! O Building Data

#-[J Property Definitions
& [0 Load Definitions
#-[J Point Assignments
-] Frame Assignments
& [0 Area Assignments
@-D Input Design Data
& [ Design Overwiles

%-[] Options/Preferences Data

&[0 Miscellaneous Data

&[] Displacements

E O Reactions

=B Modal Information
| BB Buiding Modes

&[] Building Dutput

® [ Frame Dutput

&[] Area Oulput

& [ Objects and Elements

S f Table: Bulding Modes

EID Building Modal Information

&0 MODEL DEFINITION [0 of 61 tables selected)

=B ANALYSIS RESULTS (1 of 20 tables selected]

~Load Cases (Model Def )

Select Load Cases...

2 of 2 Loads Selected
Load CasesCombos [Fesuls)

Select Cases/Combos...

3 of 3 Loads Selected

bodify#S how O ptions. ..
Dptiane
T Selection Only

~Named Sets-

Save Mamed Set._

Shiows Named Set.

_Concel |

Cancel

Hinh 4.5.2. Chon xem bang diz liéu dang dao dong

Céc dich chuyén ti dbi cua khéi luong ting theo cac phuong X va Y duogc thé hién trong cot

UX va UY (hi

nh 4.5.3).
Edit  View
Building Modes
Story Diaphragm Mode ux uy
b STORYT o 1 -0.0886 0.0000
STORYS o 1 -0.0778 0.0000
STORYS o 1 -0.0656 0.0000
STORY4 o 1 -0.0518 0.0000
STORY3 o 1 -0.0358 0.0000
STORYZ2 o 1 -0.0219 0.0000
STORY o 1 -0.0087 0.0000
STORYT o & 0.1510
STORYS o 2 0.0000 0.1252
STORYS o 2 0.0000 0.1008
STORY4 o 2 0.0000 0.0750
STORY3 o 2 0.0000 0.0505
STORYZ2 o 2 0.0000 0.0285
STORY o 2 0.0000 0.0106
STORYT o 3 0.1173 -0.0001
STORYS o 3 0.08a81 0.0000
STORYS o 3 0.0778 0.0000
STORY4 o 3 0.0577 0.0000
STORY3 o 3 0.0389 0.0000
STORY2 o 3 0.0225 0.0000
STORY o 3 0.0094 0.0000
1< |
ITIEWA

Hinh 4.5.3. Bang diz liéu dang dao dong
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Chu y rang dich chuyén ti déi khong c6 don vi, nén khi xu ly trong excel, c¢d thé chia dich

chuyén ti d6i cua cac tang cho gia trj cia ting trén cung dé chuan héa gié tri (xem hinh 4.5.4)

- Bang gia tri tai trong gid theo phwong X (eng véi dang dao déng thir 1:

sTT Tang Mi(t) | G (We(M| ¥i |YiWe |y, Wi
89 (M
g0 1 [5TORYT 143 | 0455 0.0 f| 10000 (| 000 0.0 2.0
g1 2 [sTORYS 165 | 0.463 0.0 f| oss4s || 000 0.0 2.0
gz 3 [STORYS 165 | 0472 0.0 | o7iss | 0.0 0.0 2.0
gz| 4 |[STORY4 165 | 0.480 0.0 f| osse1 || ooa 00 18
ga| 5 [STORY3 165 | 0482 0.0 f| o3see | ood 00 18
g5 6 [STORY2 165 | 0.511 0.0 f| 02484 || 000 00 18
g5 7 |[STORY1 165 | 0.517 0.0 f| 01117 | 000 0o 186
150 SUM 0.00 [ 00 | 134
181

Hinh 4.5.4. Chudn héa gia tri chuyén v; ti doi

4.6. Chuvyén vi ngang

Pé xem thong tin vé chuyén vi ngang caa cong trinh, click menu Display > Show Tabes,
trong cira s6 Choose Tables for Display, chon bang Diaphragm CM Displacements, va
click OK.

Choose Tables for Displa

Edit

&6 MODEL DEFINITION [18 of 63 tables selected) Vezilmes( 0]

% [ Building Data Select Load Cases.. I
&0 Property Definitions 3 of 3 Loads Selected

# 0 Load Definitions

%O Point Assignments Load Cases/Cornbos (Results)

# [0 Frame Assignments Select Cases/Cormbos. ..
%O Area Assignments 3 of 3 Loads Selected
#-[ Input Design Data
#-[] Design Overwritez Midlify /5 b Optiarie..
#-[0 Optionz/Preferences Data
i [ Miscellaneous Data Optione

=B ANALYSIS RESULTS (1 of 20 tables selected) I

& B Displacements

BB Displacement Data

| [ Table: Pomt Displacements
: Pamt Drifts

. Story Drilts

[0 Table: Diaphragm Diifts Named Sels

&[] Reactions Save Mamed Set..

# ] Modal Information = =

#-C] Building Dutput —I

# O Frame Dutput
%[ Area Dutput
#-[] Objects and Elements

Hinh 4.6.1. Chon xem bdng diz liéu vé chuyén vi ngang

Gia tri chuyén vi ngang duoc thé hién trong cac cot UX va UY trong bang Diaphragm CM

Displacements (xem hinh 4.6.2).
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Gia tri chuyén vi ngang tai cac tang trén cung duoc sir dung dé kiém tra diéu kién han ché vé

chuyén vi dinh cua cdng trinh.

|Diaphragm CH Dizplacements j
Story Diaphragm Load Ux uy uz
» STORYT D GTX 0.0154 0.0000 0.0000
STORYS )| GTX 0.0135 0.0000 0.0000
STORYS D1 GTX 00114 0.0000 0.0000
STORY4 D GTX 0.0091 0.0000 0.0000
STORY'3 )| GTX 0.0066 0.0000 0.0000
STORY2 [ GTX 0.0041 0.0000 0.0000
STORY1 )| GTX 0.0018 0.0000 0.0000
| »
K

Hinh 4.6.2. Bang di# liéu chuyén vi ngang

4.7. Chuyén vi léch ting

Dé xem thdng tin vé chuyén vi léch ting cua cong trinh, click menu Display > Show Tabes,
trong cira s6 Choose Tables for Display, chon bang Diaphragm Drifts trong phan

Displacements, va click OK.

Edit

~Load Cases (Mods! Def)

&-E MODEL DEFINITION [18 of 63 tables selected)]
# [ Building Data Select Load Cases,.,
#-[] Property Definitions 3 of 3 Loads Selected
:B O Load Definitions

# [ Point Assignments Load Cases/Combos (Resuls)

ﬂ [ Frame Assignments Select Cases /Combos...
% [ Area Assignments 1 of 3 Loads Selected
#-[] Input Design Data
&[] Design Dverwiles Modify/Show Options...
-] Options/Preferences Data
#-[] Miscellaneous Data Dptions

=-E ANALYSIS RESULTS (1 of 20 tables zelected) T Selection Only

=B Displacements
i B3 Displacement Data
i i~ Table: Pomt Displacements
{~0 Tabie: Point Drifts
i[O Takle: Disphragm CH Displacements
-0 Tabk: Story Drifts
H h - Mamed Sets
0 Reactions Save Named Set..

#-[0 Modal Information

# [ Building Dutput

&[] Frame Dutput

E O Area Dutput

#-[J] Objects and Elements

Hinh 4.7.1. Chon xem bang diz liéu chuyén vi léech tdng

Gia tri chuyén vi léch tang duoc thé hién trong cac cot DriftX va DriftY trong bang
Diaphragm Drifts (xem hinh 4.7.2).
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Gia tri chuyén vi léch tang duoc sir dung dé kiém tra diéu kién han ché vé chuyén vi léch
tang cua céng trinh.

Edit  View
|Diaphragm Dirifts j
Story Item Load Point X Y Z Drifti Drifty

» Diaph D1 X GTX 13 18.000 0.000 21.000 0.000977
STORY7 Diaph D1Y GTX 16 13.000 18.000 21.000 0.000353
STORYS Diaph D1 X GTX 13 12.000 0.000 18.000 0.001154
STORYS Diaph D1 GTX 16 18.000 18.000 18.000 0.000450
STORYS Diaph D1 X GTX 13 18.000 0.000 15.000 0.001326
STORYS Diaph D1Y GTX 14 18.000 6.000 15.000 0.000548
STORY4 Diaph D1 X GTX 13 18.000 0.000 12.000 0.001465
STORY4 Diaph D1 Y GTX 186 18.000 18.000 12.000 0.000834
STORY3 Diaph D1 X GTX 13 18.000 0.000 9.000 0.001512
STORY3 Diaph D1 Y GTX 16 18.000 18.000 9.000 0.000674
STORY2 Diaph D1 X GTX 13 18.000 0.000 6.000 0.001401
STORY2 Diaph D1Y GTX 16 18.000 18.000 6.000 0.000633
STORY Diaph D1 X GTX 13 18.000 0.000 3.000 0.001024
STORY1 Diaph D1Y GTX 16 18.000 18.000 3.000 0.000439

]

Hinh 4.7.2. Bang diz liéu chuyén vj léch tang

4.8. Nguyén nhin din dén két qui chu ky dao dong ciia cong trinh qua 16m

Trong mét sb truong hop, ban s& bat gap chu ky dao dong cua cong trinh 1 rat 16n, ¢é nhing
gia tri 1én dén 25000s, ddy 12 mot su vo Iy ma ai ciing c¢6 thé khing dinh, nhung nguyén nhan

dan dén sy viéc nay thi khdng phai d& dang xac dinh.

Lan dau tién ti bat gap truong hop nay 1a khi nhan duoc email tir mot ban doc, da nho toi

tim hiéu gitip nguyén nhan. Téi da thir kiém tra cac diéu kién dau vao, nhu: khai bdo moé dun
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dan hoi, khai bao ngudn khéi luong (Mass Source), khai bao tiét dién cu kién, khai bao lién
két; nhung déu khong phét hién thiy diéu bat thuong. T6i di khong thé gilp gi ban ay.
Lan tht hai, t6i lai nhan dugc mot mé hinh khac, chu ky dao dong 50000s. Lan nay thi khong
thé bo qua.
Khi d3 khong thé xac dinh nguyén nhan tir viéc khai béo céc thdng sd, toi chot nay ra mot v,
d6 1a quan sat xem cai gi dang dao dong trong Mode dau tién!. Va t6i di c6 cau tra loi. Khi
tach riéng mot 1 tang ra dé quan sat (st dung menu: View > Set Building View Limits), va
quan séat dang dao dong dau tién (st dung menu Display > Show Mode Shape, sau dé click
Start Animation). Téi dd phat hién ra ddi twong dang dao dong chinh 1a cac dam ao (Null
Line) - von duoc st dung phd bién dé gan tai trong tuong. Vi mot nguyén nhan nao do, co
thé do co do léch giira cac dau dam 4o véi cac d6i tugng khac, hoic cac dam ao duoc khai
bao tring hodc chong I1&n véi cac dbi teong Frame khac, Etabs dd khong thé lién két dam nay
V6i cac ddi tuong con lai va sinh ra cac dao dong cuc bo. Sau khi diéu chinh hoic x6a bo cac
dbi twong nay, chu ky dao dong cia cong trinh di trd lai binh thuong.
C6 3 kinh nghiém c6 thé duc rat tir vin dé nay:

e Hay V& cac dam 4o that chinh xac, da sé cac trudng hop Import so d6 dam ao tir ban

v& CAD vao thudng c6 do léch voi mé hinh, rat d& gay ra 16i
e Ban c6 thé tim dugc nguyén nhan gy nén dao dong bat thuong bang cach quan sat
dbi tuong dang dao dong
e Ban khong thé ngd duogc Etabs c6 thé thuc hién nhitng diéu phi ly, vi du xem dam 4o

la mét d6i twong co thé dao dong.
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PHAN V. THIET KE COT THEP

5.1. Tinh toan va kiém tra

Déi voi cac cau kién cot va vach, Etabs cho phép nguoi dung thuc hién mét trong hai quy
trinh 14 tinh toan hozc kiém tra (Design / Check).

Néu ngudi dung chon quy trinh tinh toan (design), Etabs s& thyc hién tinh toan dién tich cét
thép ctia cau kién dua trén noi lec phan tich duoc va thdng sé vé vat liéu ma nguoi dung khai
béo.

Néu nguoi ding chon quy trinh kiém tra (check), Etabs s& thyuc hién kiém tra kha nang chiu
lyc cuia cau kién duwa trén noi luc phan tich duogc, thong sé vé vat lidu, va b tri cot thép ma
nguoi dung da khai bao.

Déi véi cot, nguoi dung lva chon mét trong hai quy trinh ndy ngay trong phan khai bao dic

trung tiét dién. Trong ctra s6 Rectangule Section, click Reinforcement

Rectangular Section
Section Name [caa
Propeibes Froperiy Modifies 4 abenal
Seclion Properties... | Set Modfiers... | B30 b
Dirnergions
Degth (12 03 frH
\width [t2] 03 FE R |uEE
£y | B
Cancrete 1 | |
Aenforcement... I Display Colar .
Ok Caral

Hinh 5.1.1. Thiét ldp cot thép cho cét

Trong cua s6 Reinforcement Data, tai muc Check/Design nguoi ding chon quy trinh tuong

ung.
Aectangula Aenforcement
Cower to Rebar Canter 0.04
Muribes of Bars in 3-dit k]
Murmbes of Bars in 2-dit 9
Bai Size 204 -
Coner Bar Size 204 -
Checx/Demgn
" Reirfocemert to be Chacked
# Reirfocement to be Designed
[ ok | Cancel |
Hinh 5.1.2. Lira chon quy trinh kiém tra hogc tinh toan cho cét
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Déi voi vach, dé chon mot trong hai quy trinh trén, nguoi dung tién hanh chon véch, sau dé
click menu Design > Shear Wall Design > Assign Pier Section for Checking > General
Reinforcing Pier Section. Trong cira sd Assign General Reinforcing Pier Sections, tai muc

Check/Design nguoi duing ¢ thé chon quy trinh twong tng.

Aszsign General Reinforcing Pier Sections
Pies Sections
Section 2t Bothom Section at Top
NONE . [NOHE
WTAFD4 W1AFDY
WiFD4 WF04
W 2F0 = |VEFD4 e
W AAFO4 W24 F04
WIBFD4
WACFO4 WICFD4
WAAFD4 A4 F D4
WABF4 VABFO4
WAFD = |VdF04
Check/Desgn
& Reirfoicement to be Checked
" Reirforcement to be Desgned
[ ok | Cancsl |

Hinh 5.1.3. Lya chon quy trinh kiém tra hogc tinh toan cho vach

Trong thuc hanh, thong thuong chon quy trinh toan toan d6i véi cot, va quy trinh kiém tra
d6i véi vach,

Qua trinh tinh toan hoic kiém tra cbt thép cot duoc thuc hién bang cach click menu Design >
Concrete Frame Design > Start Design/Check of Structure.

Qua trinh tinh toan hozc kiém tra cét thép vach duoc thuc hién bang cach click menu Design

> Shear Wall Design > Start Design/Check of Structure.

5.2. Can hiéu gia tri dién tich cot thép cot nhuw thé nao?

Etabs tinh toan dién tich cét thép cot thong qua phuong phéap 1ap biéu d6 twong tac. Gié tri
dién tich cét thép cot dugc hién thi (két qua design) 1a gia tri dién tich cot thép 16n nhat trong
cac trudng hop to hop trén ca 3 tiét dién cua cot (chan cot, giira cot, dinh cot).
Gia tri dién tich cét thép cot duoc hién thi (két qua design - tir day goi tat la dién tich thép
yéu cau hozc dién tich thép) 1a tong dién tich cét thép trén toan bo tiét dien.
Quy trinh tinh toan dién tich cdt thép cot di theo cac bude co ban nhu sau:

e BG4 tri san vi tri cot thép

e Cho ham luong cét thép thay ddi, tinh toan gia tri cua biéu d6 tuong tac, kiém tra kha

nang chiu luc (diéu kién dam bao kha niang chiu luc 1a hé sé an toan SF > 1)
e Bang phuong phap dung dan, tim ham lugng cot thép théa man SF Ién hon va gan

bang 1 (ham luong cét thép tdi thiéu dam bao kha niang chiu lyc)
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Nhu vay, dién tich ¢t thép tinh toan dugc trong Etabs, vé nguyén Iy, phu thudc vao viéc bd
tri san vi tri cot thép. Viéc b tri cbt thép khac nhau s& dua dén céc két qua vé dién tich cét
thép khac nhau, sai s6 phu thudc vao cach thac b tri va gia tri noi luc. Ngudi dung c6 thé
khai bao vi tri (kiéu b tri) cét thép ngay khi khai bao tiét dién cot. Bing cach khai bao cét
thép tap trung trén mot canh hay phan b déu trén tiét dién, nguoi ding da cha dong chon lya

viéc cot chir yéu 1am viéc mot phuong hay 1am viée theo hai phuong.

5.3. Dién tich cot thép dai

Sau khi tién hanh thiét ké (Design), ngudi dung c6 thé doc két qua tinh toan dién tich ct
thép dai bang céch click menu Design > Concrete Frame Design > Display Design Info.
Trong ctra s6 Display Design Results, tai muc Design Output, chon Shear Reinforcing.

Display Design Results

oW | Shear Renforcing |
" Diesign Input | Design Sections =]
0K | Cancel |

Hinh 5.3.1. Poc két qud tinh toan dién tich cot dai

Nguoi dung ciing c6 thé doc két qua cho mdi cau kién bang céach click chudt phai vao cau
kién do, két qua s& duoc thé hién nhu hinh 5.3.2.

Stary |STORY1 Section Mame |D50.30
Beam [RETS

COMBO STATION TOE BOTTOM
LOC

9.202
TH1 &87.500 5.478 0.000
TH1 131.250 3.299 3.299
TH1 175.000 0.000 3.727
TH1 175.000 0.000 3.923
TH1 218.730 0.000 5.568

Ovenwites | Summary | Envelope |

Cancel

Hinh 5.3.2. Poc két qud tinh toan dién tich cot dai

Gia tri cbt thép chiu cit dugc lay bang Ag/S,, trong do A, la dién tich cbt dai va S, la

khoang cach giita cac cot dai.

Cong ty TNHH Két Cau WEFLY - http://wefly-str.com Ho Viét Hung

KetcauSoft - Phat trién phan mém thiét ké két cu Viét Nam - http://www.ketcausoft.com




Kién thiic str dung Etabs

Véi vi du trong hinh 5.3.2, don vi 1a cm, néu khoang cach cét dai 1a 15cm, thi dién tich cét
dai yéu cau la: A, = 0.058 * 15 = 0.87 cm?. Néu sir dung dai 2 nhanh, dién tich yéu cau cua
mdi nhanh s& 1a: Ag; = Aw/2 = 0.435 cm?. Nhu vay, néu bd tri dai 2 nhanh, véi vi du trén
day, chung ta phai bd tri cbt dai 1a ®8@150.

5.4. B6 sung loai dwong kinh cot thép

Ching ta can quan tdm dén loai duong kinh cét thép trong Etabs khi can kiém tra kha niang
chiu lyc cua cac cdu kién, thong thuong 1a ddi véi Vach. Etabs da mic dinh mot s loai
dudng kinh cot thép theo céc tiéu chuan, nhung thiéu di mot s6 loai dudong kinh thuong ding
trong tiéu chuan Viét Nam nhu D18, D22, D32. Chinh vi thé, nguoi dung can cha dong bd
sung cac loai duong kinh nay trong Etabs.

Pé bd sung cac loai duong kinh trong Etabs, ban click menu Options > Preferences >
Reinforcements Bar Size, cira s6 Reinforing Bar Sizes xuat hién cho phép ban thém céac
duong kinh thép.

Reinforcing Bar Si

BarID Bar fea Bar Diameter

a~

Add
b odify

Delete
Rezet to Defaults

Hinh 5.4. Thém logi diwong kinh cét thép

Luu y rang chi nén thém cac duong kinh chir khong nén x6a cac duang kinh trong danh sach

san ¢6 vi co thé sé gay 16i cho Etabs.

5.5. Ky hiéu O/S trong Etabs khi thiét ké c6t thép cé v nghia gi?

Ky hiéu O/S la viét tat cua cum tir Over Strength, thong b&o rang cau kién khong dam bao
kha ning chiu luc, xay ra khi ham luong cét thép tinh toan vuot qua ham luong tdi da cho
phép. Trong truong hop nay, doi hoi phai co giai phap khac phuc, c6 thé Ia:

e Thay doi kich thuéc tiét dién
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e Thay doi cudng d6 vat lidu (ting cap do bén bé tdng, sir dung nhom thép cao hon, st
dung bién phap gia cb ...)

e Thay doi phuong 4n két ciu dé diéu chinh noi lyc phan phéi Ién cau kién dang xét

5.6. Lam tron két qua tinh toan

Hinh thac hién thi két qua lién quan dén chirc niang thé hién cua Etabs, duoc diéu chinh
théng qua menu Options cua Etabs, trong truong hop nay la Options > Preferences >
Output Decimals. Cira s6 Output Decimals Preferences xuat hién cho phép diéu chinh sé
chir s6 dau phay (mtrc d6 1am tron) trong két qua céc két qua tinh toan. Dé diéu chinh mtc 46
lam tron két qua cét thép, ban diéu chinh théng sé Rebar Areas, vi du mubn két qua chi c6 1

con sb sau dau phay, ban dit 13 1.

Output Decimal Preferences

Mumber of Decimal Places far:

Dizplacements

R otatiohs

Forces

Moments 3

Forces per Length ’37
Moments per Length ’37
Shresses ’37
Lengths ’37

I Rebar &reaz 1 I

Dimenszion Line Text

* Decimals 2
" Feet and Inches [1/8ths)
" Feet and Inches [1/16ths)

Reset to Defaults

[u]:s | Cancel |

Hinh 5.6. Lam tron két qua tinh toan cot thép

5.7. Y nghia ciia hé so Pattern Live Load Factor

Dé ké dén tac dong bat loi cua su xuét hién khong dong thoi caa hoat tai, Etabs bo sung hé s
Pattern Live Load Factor (PLLF) cho phép ngudi ding tic dong dén viéc phan phéi lai md
men dbi v&i hoat tai theo hé s6 gia thiét.

Nguoi dung thay d6i hé so nay bang cach click menu: Options > Preferences > Concrete

Frame Design (d6i voi két cau bé tong cot thép)
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FCD!'ICI":tE Frame Design Preferences

Dezign Code ACI 318.08/1IBC 2009 |

Seizmic: Design Categone o]

Hurber of Interaction Curves 24

Hurrber of Irleaction Pairts "

Conzider Minimum E cosniricity b=

Fhi [Tanzion Cortrolied) 03

Phi [Compression Contioled Teed) S

Phi [Compression Conbialed Spiral) 075

Fhi [Shea and/or Taision) 07 |

Fhi [Shea Seismic] 0e |

I Pattem Live Load Fachor a5 | I Iil

| Cancel
i

Gia tri mic dinh trong Etabs 1a 0.75; hé s6 nay chi anh hudng dén noi lec trong qua trinh ty
dong thiét ké cot thép chir khong anh huong dén noi luc cua két qua phan tich két cau, do do
nhiéu ngudi s& thac méc tai sao hai gia tri md men nay lai khac nhau trong Etabs.

Khéi niém nay thuc ra rat gan giii véi sinh vién Viét Nam théng qua tén goi: chat hoat tai
léch tang léch nhip, d6 1a dé ké dén tac dung bat loi cta phan noi luc sinh ra trén mot nhip
khi hoat tai xuét hién trén nhip lién k&. Tuy nhién viéc &p dung trong phan mém khéng don
gian nhu tinh toan trong thuc té, do d6 Etabs dung mot hé sb gan dung chinh 1a PLLF.

Néu hé s6 PLLF = 0, Etabs s& thiét ké cét thép ma khong ké dén anh huéng cua kha ning
chat tai léch tang léch nhip.

Néu hé sé PLLF <> 0, mé men duong trong dam s& duoc tinh toan bing (mé men do tinh tai)
+ PLLF * (m6 men do hoat tai voi gia thiét dam c6 2 dau lién két khép); c6 thé vi du bang

cong thirc duédi day (ddi véi truong hop co hoat tai phan bé déu):

f2-PUf-(LL-12)
8

Mpos max = f1- Mpp, +

Trong do:
o f, vaf,: cac hé sb td hop cua tinh tai va hoat tai
e Pffl: hé sb Pattern Live Load Factor
e I: chiéu dai dam
e LL: giatrihoat tai
e Mp.: md men duong trong nhip dam dudi tAc dung cua tinh tai, trong so do két cau
thuc té

o Mpos max: M men duong 16n nhat trong nhip dam, duoc st dung dé thiét ké
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PHAN VI: CAC NOI DUNG KHAC

6.1. TAm cirng, tim khoi hrong, tAm hinh hoc

Tam cang, tam khdi lugng, va tdm hinh hoc 1a cac dic trung xac dinh trén mat bang caa két
cau. Tam cang, tdm khdi luong va tdm hinh hoc dugc xac dinh theo cach khéc nhau va cé vai

trd khac nhau trong qua trinh phan tich két cau.

6.1.1. TAm clrng
Tam cing (CR - Center of Rigidity) 1a vi tri trén mat bang ma néu dat mot luc ngang vao do
thi mat bang chi chiu chuyén vj tinh tién, khéng cé chuyén vi xoay.
Tam cang duoc xac dinh dua trén dic trung hinh hoc cua két cAu (md men quéan tinh 1) va
dic trung cua vat lidu (md dun dan hoi E). Déi véi hé két cdu cd cac cu kién thang dung
bién dang dong diéu, vi tri cia tm cing duogc xac dinh nhu sau:

X=2Xi*E* 1)/ X(E* lx)

Y=2(i*E* )/ X(E*Ily)
Cong thirc trén xac dinh dua trén tinh chat phan phdi tai trong ngang ti & thuan véi d6 cing
dbi voi cac cau kién bién dang dong diéu.
Trén thyc té, hé két cdu thuong twong ddi phuc tap va co su két hop cua céc cau kién thang
dang c6 bién dang khong dong diéu véi nhau. Trong nhimg trudong hop dé, can xac dinh vi
tri tm ctmg thong qua dinh nghia cua nd. Hinh 6.1.1 thé hién phuong phap xac dinh vi tri

tdm cung trong phan mém Etabs

Case1:Fx =1 Case 2: Fy =1 Case 3: Mz =1
Hinh 6.1.1. Neuyén ly xdc dinh vj tri tdm cing

C6 thé tom tit phuong phap nay nhu sau:
o Tai diém A bt ky, dat mot luc don vi F, = 1 theo phuong X, xac dinh dugc goc xoay

cua san Ry,
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e Van tai diém A, dat mot luc don vi Fy =1 theo phuong Y, xac dinh dugc goc xoay cua
san Ry
e Dit mot mé men xoin don vi M, = 1 quanh truc Z, xac dinh dugc goc xoay cua san
Rz
e Toadd (X, Y) cua tdm cing dugc xac dinh nhu sau: X =-R,/R,; va' Y = R,/R,,
Khi mét luc dat 1én san khong di qua tAm cing, nd s& gay ra mot mé men xoin véi canh tay
don cua luc duge tinh dén vi tri cua tdm cang.
6.1.2. Tam khoi lwong
Tam khéi luong (CM - Center of Mass) cua san chinh 1 trong tdm vat Iy xét trén mat bang
cua san. Toa do xac dinh bang cac cong thic don gian nhu sau:
X=YXi*m)/>Y(m)vayY =>(Y;*m)/ Y (m).
Vj tri ctia tdm khéi luong chinh 1a diém dit cua cac luc lién quan dén tac dong quan tinh nhu:
tai trong dong dat, thanh phan dong cua tai trong gio
6.1.3. Tam hinh hoc
Tam hinh hoc duoc xac dinh théng qua khoang cach trung binh tir mot diém toi cac bién cua
cong trinh theo phuong dang xét.
Tam hinh hoc cd thé dugc lay 1am vi tri tac dung cua cac tai trong tac dung trén bé mit nhu
thanh phan tinh cua tai trong gio
6.1.4. Y nghia cia viéc xac dinh tAm cirng, tim khdi lwong va tim hinh hoc
Vj tri ciia tm khdi lugng va tdm hinh hoc va cac vi tri tic dung cua céc luc lién quan nhu tai
trong giod (thanh phan tinh, thanh phan dong) va tai trong dong dat.
Vi tri ciia thm cang, tam khdi lugng va tam hinh hoc ciia mot mat bang két cau thuong khong
trung nhau, do d6 dudi tac dung cua cac tai trong gi6 va dong dat, cong trinh thuong phai
chiu thém md men xoan do do léch cua tai trong so véi thm cing.
Mbt s tiéu chuan thiét ké yéu cau han ché do léch gitra tim cting, tm khdi lugng va tam

hinh hoc & mc cho phép.

6.2. Khoi lwong tham gia dao dong va Khdi lwong hiru hiéu

6.2.1. Khoi lwong tham gia dao dong - Modal Participating Mass Ratio (MPMR)

Theo tai liéu Analysis Reference ctia CSI, Modal Participating Mass Ratio dugc xac dinh

nhu sau:
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(E?:l n; * ‘I’j,a')z
(E?:lmj)

MPMR =

Gia tri nay co thé tim thay trong bang Modal Participating Mass Ratio dugc xuat boi Etabs
(menu Display > Show Table)

6.2.2. Khoi hrong hiru hi¢u - Effective Modal Mass (EMM)

Khéi luong hitu hiéu cua dang dao dong duge xac dinh theo cong thuc:

2
(Zoam; + @)

n 2
j=1 1 % ‘Dj,a'

Mtd,i =

Biéu thi dudi dang phan tram tong khdi lugng cong trinh nhu sau:

[ET}Zlm' * P ')2
Y Mg ,:) = BESANG;
D( td, ) [E?:lmf * d)il.) * [E?:lmj)

Gia tri nay duoc sir dung khi tinh toan tai trong dong dat, va xét sé luong cac dang dao dong
dugc sir dung dé tinh toan.

6.2.3. So sanh

Khéi lwong tham gia dao déng (MPMR) duoc sir dung dé danh gia muc do quan trong cua
mot dang dao dong va phuong cia dang dao dong do.

Khéi lweng hiru hiéu (EMM) hay Phan tram khéi lugng hitu hiéu %(EMM) duoc sir dung
dé tinh toan tai trong dong dat tc dung 18n hé két cAu nhiéu bac tuy do (MDOF) trén co s&
tinh toan tac dung cua tai trong dong dat 18n hé c6 mot bac tu do (SDOF) ¢6 cung khdi lugng
va chu ky dao dong.

Vé mat toan hoc, chiing ta c6 thé dé dang nhan ra rang MPMR va %(EMM) dugc xac dinh
khac nhau mét lugng (Em.d%) duoc goi 1a khdi lwong cua dang dao dong.

Trong trudng hop dic biét, véi bai toan phing, do (Em.®%) = 1; khi d6 MPMR = %(EMM)
Trong bai toan khong gian, khéi luong cua dang dao dong bao géom khdi lugng dao dong
theo cac huéng X, Y va dao dong xoan quanh truc Z; tong ciia cac phuong = 1; va gia tri cia
ting phuong bé hon 1; do d6 vai bai toan khong gian thi theo tirng phuong ta c0 MPMR <
%(EMM)
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6.3. Chuyén ché d¢ hién thi sang Style den tring

Khi muén trich xuat hinh anh dé chén vao céc bang tinh, nguoi ding c6 thé chuyén ché do

hién thi cua Etabs sang nén mau tring, vd moé hinh mau xam dé c6 duoc hinh anh dé nhin

hon.

Dé thuc hién diéu nay, click menu Options > Color > Set Active Theme

- TS — e ‘ . -
¥ Design | Options Help
2| iy Preferences..,

Windows
Set Calculator Memory...

« Show Tips at Startup

: Ir_l
Set Active Theme

I -| o IR

3

Display...
Output...

v Show Bounding Plane
v Moment Diagrams on Tension Side
+ Sound

& Lock Model

Trong cira s6 Display Theme, chon Gray-Scale

Display Themes ‘.

Dizplay Themes

ESEa - El
OF. | Cancel |

Phia duéi 1a hinh anh cira s6 1am viéc cua Etabs sau khi da doi style

" gk ETABS Nonlincar v9.7.4 - TT TCSK Ha Nom - (3-D View] [EENE
W Fle Edit View Define Daw Select Assign Analyze Display Design Qptions Help -l18] x|
D &% >~ ¢ @ PO L MM ECe ¢+ B %, N FH| 2
Xer|d lraS AR YRE R 2 I-l@- T 8- |06-- : e
&

<

Tam

At

¥
3.0 View

Inactive

v|[cLoBaL  wlfkvm v
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Trong trudng hop mudn d6i lai nén mic dinh, nguoi dung tién hanh lan lugt cac budc trén va

dit lai ché d6 Classical trong ctra s6 Display Theme

6.4. Xuit dir liéu sang SAFE

Pé xuat dir liéu sang SAFE, ngudi dung click menu File > Export > Save Story as SAFE
V12 .f2k Text File, cira s6 SAFE V12 Export Options xuat hién cho phép nguoi dung thuc

hién mot sb lua chon phu hop véi muc dich xuét dit lidu

Story to Export STORY0 -

f* Ewport Floor Loads Only
" Ewport Floor Loads and Loads from Above
" Ew=port Floor Loads pluz Caolurn and 'wall Distortions

Load Cazes to Export Select Cazes. . |

Spectra to Expart Select Spectra... |

(1] I Cancel |

Trong ctra so trén:

e Muc Story to Export cho phép ngudi ding chon san (ting) can xuét, néu nguoi ding
muén tinh mong thi xuét ting BASE

e Lua chon Export Floor Loads Only sir dung trong trueong hop tinh toan san, lic nay
so d6 san va tai trong trén san (hoic dam) s& duoc xuat sang SAFE

e Luya chon Export Floor Loads and Loads from Above st dung cho truong hop tinh
toan mong, lac nay so do ¢ ting BASE va quan trong la tai trong chan cot s& duoc
xuat sang SAFE

e Lya chon Export Floor Loads plus Column and Wall Distortions st dung cho
truong hop nguoi ding mudn tinh toan san khi ké dén tac dung cua tai trong ngang.
Column and Wall Distortions la goc xoay cua cot va vach dudi cac treong hop tai
trong, dugc khai bao dudi dang cac chuyén vi cudng bire trong so do SAFE.

e Muc Load Cases to Export va Spectra to Export cho phép nguoi dung chon céc

truong hop tai trong s& xuat ra
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PHAN MEM TINH TOAN

WDL - Phdn mém tinh todan tdi trong Gié

EQL - Phdn mém tinh toan tai trong Dong dat

PBC - Phan mém tinh toan suc chiu tai cha Coc

PFD - Phan mém thiét ké mdng coc

PBC 2015 - Phdn mém tinh todn stcchiu tdi cha Coc
PFD 2015 - Phdn mém thiét k& méng coc

RCBc - Phan mém tinh todn va thiét ké cot thép Dam
KCS KTV - Phdn mém kiém tra khd ndng chiu luc cla Vach
RCC - Phdan mém tinh todn dién tich cét thép cot
RCSc - Phan mém tinh todn diéntich cdt thép San
KCS IFD - Phan mém thiét ké méng dan

KCS STF - Phdan mém thiét ké khung thép tién ché

PHAN MEM HO TRQ TRIEN KHAI BAN'VE KET CAU

KCS SFD - Phdn mém vé va théng ké c6t thép méng bang
PFDe - Phan mém trién khai chi tiét Dai coc

RCCd - Phan mém vé va théong ké cot thép Cot

RCS.- Phan mém vé va théng ké cét thép San

RCB - Phan mém vé va théng ké cot thép Dam

KCS LAT - Phan mém vé va théng ké Lanh td

PT Section - Phan mém vé mat cdt san Ung suat trudc

CAC PHAN MEM KHAC

CTK.- Phan mém théng ké cét thép

KCS'STK - Phdn mém théng ké thép hinh

KCSPlotter - Phan mém in tu dong trong AutoCAD

KCS Gmail Notifier - Phan mém tu déng kiém tra Gmail
KCS QuickC - Phdan mém tinh todn nhanh cau kién BTCT
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