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CHUONG 1: NHUNG PHAN MEM TRONG XAY DUNG

1.1. Phan mém tinh toan két cau

1.1.1. Céac phan mén tinh Két Cau

Céac phan mém ciia hang CSI

CSI 1a mét hang rat ndi tiéng vé phan mém tinh toan két cau dua trén Iy thuyét vé phan tir
htru han.

Nhom céc phan mém CSI gom :

- CSI Sap2000 : Tinh toan cic cong trinh ké ca cac cong trinh dic biét nhu silo, thap
nuéc, dan thép, dan khong gian, cau,....

- CSI Col : Tinh toan cot, véi cac loai tiét dién tron, hinh chit nhat. Tinh toan cot léch tm
Xién

- CSI Etabs : Chu yéu dung dé tinh toan nha cao tang.

- CSI Safe : Tinh toan ban san. Vi tat ca cac loai san dwa trén gdi cang, géi mém,...

- CSI Section Builder : Dung dé thiét ké céac loai tiét dién dic biét khdng cé san trong Sap.
Sau d6 ghi lai duéi dang céc file *.Pro rdi duoc Export sang cho cac phan mém khéc cua
héng.

Viéc tinh toan bao gém :

- Thiét ké mo hinh tinh toan, cac diéu kién bién.

- Nhap cac s liéu tiét dién, tai trong.

- X4c dinh céc truong to hop tai trong

- Xac dinh phuong phap tinh toan khao sat.

- Tinh to&n noi luc va thiét ké thép theo tiéu chuan ACI, Eurocode, BS.

- Céc phan mém CSI c6 thé xuat dit liéu sang nhau.

Pdnh gid: Bo chuong trinh ciia hang CSI kha tot, két qua twong ddi chuan, duoc st dung
rong rai trén thé gii.

Staad Pro

La phan mém cia hing ENGINNER RESEARCH CORPORATION nham phan tich,
thiét ké két cau trong xay dung. Viéc phan tich két cdu duoc lap trén co s¢ phuong phap
phan tir hitu han, con viéc thiét ké tuan theo cac tiéu chuan va quy pham dugc lya chon.
Staad Pro c6 kha ning rat manh trong phan tich va thiét ké cac cau kién véi nhiéu dang
két cau khac nhau (hé khung phang, khung khong gian, két cau san véch....)chiu nhiéu
dang tai trong khéac nhau (tai trong ban than,gio, tai trong dong va tai trong dong dat)

Mot s6 chire ning ndi troi cua Staad Pro :

-Xac dinh chu ky dao dong riéng, tan sé dao dong riéng va cac dung dao dong riéng khéac
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cua két cau.

-Loai bo mot sé phan tir khi phan tich. Staad Pro c6 tly chon Ignore (inactive) mot sb
phan tir khi phan tich, khi d6 d6 cing cac phan tir nay sé khong duoc ké vao ma tran do
ctring tong thé cua ca hé két cau.

-Tao ban san cting tuyét doi : trong két cdu nha cao ting, 6 cang trong mat phang cua
cac ban san duoc coi 12 tuyét doi cang vé cing khi lya chon 12 (Slaver/ Master).

Xsteel: La phan mém hd tro vé thép.

Plaxis va Geo slope

Plaxis va Geo slope la 2 phan mém dung dé tich nén dat.

Geo slope gdm 5 module tinh &ng sut, bién dang, truot, thim, dong dat va van chuyén 6
nhiém trong dt.

Bai toan chu yéu 1a tinh twdng chan, lin, dé dap va van chuyén chat thai trong dat.

S6 lieu nhap vao 1a cac Iop dat, cac chi s6 co 1y cua dit nhu phi, C, gama va muc nudc
ngam.

MCW

Chuong trinh tinh toan va thiét ké mong coc Cong ty : CIC bd Xay Dung.

Tinh nang :

Va0 céc chi tiéu co 1y cua dat, cac s6 ligu tir xuyén tinh, xuyén TC, thi nghiém coc nén
tai hién truong.

-Vao céc sb lieu vé coc, dai coc

-Chuong trinh s& ty tinh toan dy béo stc chiu tai cua coc, bé tri coc trong dai. Tinh toan
thiét ké dai coc, do 1Un tong thé va cuong do 16p dat dudi mili coc.

-Xuat sang file DXF ban vé thép va bang théng ké thép.

MDW

Chuong trinh tinh toan va thiét ké méng don.

Cong ty : CIC bo Xay Dung.

Tinh ning :

-Thiét ké va kiém tra mong don khi c6 sd liéu vé dia chat

-Vao lyc tac dung I1én méng (M,N,Q)

-Chuong trinh tinh todn kha niang chiu tai ciia nén va tinh toan mong theo hai trang thai
gidi han vé cuong do va vé bién dang.

-Két qua tinh toan duoc thé hién dudi dang text or graphic (AutoCad)

MBW

Chuong trinh tinh toan va thiét ké méng bang giao nhau.
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Cong ty : CIC by Xay Dung.

Tinh nang :

-Mb hinh hod bai toan dam trén nén dan hoi. Str dung phuong phap PTHH dé tinh toan
chuyén vi va noi luc trong KC.

-D& nhép tai, bao gom tt ca cac loai tai trong.

-Thiét ké voi cac dang dam chit LT,C...

-Xuat ban vé thi cdng véi cac mat cat, chi tiét dam, bang thong ké cét thép,... sang mai
treong AutoCad.

KPW

Chuong trinh phan tir hitu han tinh toén két ciu khung phang BTCT theo TCVN 2737-
1995

Cong ty : CIC bo xay dung.

Tinh nang :

-Nhap khung va tai trong trong mdi truong d6 hoa

-Nhap tai trong theo céc dang phan bd déu, tai hinh thang, tam giac va tu dong don tai
trong gio tinh.

-Tich hop nhiéu thu vién vat liéu bétdng cdt thép, cac loai tiét dién thép theo TCVN.

Tinh noi luc, tu té hop ndi luc va tinh thép theo TCVN.

-Xuat ban v& thi cong sang AutoCAD, tuy nhién con phai stza nhiéu méi dung duoc.

Xuat két qua noi lec, vé biéu do bao nai luc.

Danh gia :

-Khong xuat duoc khung tinh toan ra CAD, ciing nhu file anh.

-Moi trudng dd hoa chua duoc tét 1am.

VinaSAS

Chuong trinh phan ti hitu han tinh toan két cau khung khdng gian BTCT theo TCVN
2737-1995.

Cong ty : CIC bo xay dung.

Tinh nang :

-Nhap so do va ti trong trong méi truong do hoa

-Ty dong don tai trong gié tinh

-Tinh toan ndi luc va chuyén vi theo TCVN theo phwong phap phan tich d6 cung.

-Tinh toan thép theo TCVN 2737-95

-Xuat ban vé thi cong ra CAD, Két qua theo so do biéu d6 bao néi luc, tao béo céo cho
tirng cu kién duoc chon.



RDW

Chuong trinh t6 hop noi lyc, thiét ké, kiém tra cau kién BTCT va thép theo TCVN tir két
qua tinh todn cta cac phan mém SAP90, SAP 2000, STAAD 11, STAAD PRO.

Cong ty : CIC B¢ xay dung.

Tinh ndng :

-L4y KQNL tir SAP, STAAD, t6 hop NL theo TCVN 2737-95

-C06 thé t6 hop cac trudng hop tai trong dac biét nhu gié dong, dong dat, gio xién,...

-Dua ra biéu dd bao NL lyc doc, luc cit, moment va dwa ra cac té hop NL nguy hiém tai
cac mat cat.

-Sau d6 thiét ké cau kién BTCT theo TCVN 356-2006. Kiém ta nirt va vdng véi cac cau
kién nhip I16n. Dua ra ban vé thi cng sang CAD.

-Thiét ké kiém tra cau kién thé p theo TCVN 5575-91. Thuc hién kiém kha ning chiu lyc
tai cac vj tri mat cat. Ngoai ra con tra 6n dinh cuc b, 6n dinh tong thé va chuyén vi ngang
cua toan by KC. Tinh toan TK céc nat, cac lién két cot voi mong thép (bu 16ng, duong
han)

-Ngoai ra con module thu vién thiét ké : BTCT, cot, vach, dam thép gdc, dan thép gdc,
san BTCT thuong va tng luc trudc.

-Thé hién ra cac ban vé TC tuong d6i chuan (tuy nhién van phai sta lai cho theo y mudn)
VN3D 3.0

Chuong trinh phan tir hitu han tinh két cau khong gian theo TCVN 2737/95.

Cong ty : Hai Hoa

Tinh ning :

-Nhap, chinh stra s6 liéu truc tiép trén man hinh d6 hoa.

-Thu vién cac phan ti : Thanh, khoi, vo.

-Tinh toan chuyén vi, noi luc, dao dong riéng cua két cau.

-Tinh toan cét thép cho tirng cau kién.

TKT 3.0

Phan mém thong ké cét thép chay trong méi trudng AutoCad

Cong ty : Hai Hoa.

Tinh nang :

-V tiét dien BTCT vai bang céc thong sé.

-Tao chi dan cét thép.

-Lap va tu dong cap nhat bang thong ké thép.

-Lap bang tong hop cét thép tir cac bang thong ké thép.
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Nhdn xét :
KIW
Chuong trinh tinh va thiét ké khung thép tién ché chix |
Cong ty : CIC bo Xay Dung
Tinh nang :
-Nhap s6 liéu vao rat don gian.
-Kiém tra hoic thiét ké, cho phép xac dinh tiét dién téi uu bang phuong phap 1ap. (goi
chuong trinh staad dé chay ndi luc, chuong trinh s& lay KQ nay dé tinh thép)
-Xuat két qua ra CAD (khung ban v&, cac chi tiét lién két, bang thong ké VL,...).
SPTW
Chuong trinh tinh san BTCT Cong ty : CIC bo Xay Dung
Tinh nang :
-Tinh toan san theo phuong phap dan hoi.
-Tao mit cat cét thép rat linh hoat.
-Xuat ban v& thi cong sang mdi truong dd hoa.
1.1.2. Phan mén Etabs.
a) Gidi thiu.
- Da phat trién hon 40 nam.
- Kha nang 16n.
- Tinh theo phan tt hiru han.
- Dé sir dung.
- Chuyén mén hoa.
b) Cai dat
- Chay thu muc cai dat.
- Crack: Tuy theo phién ban
c) Giao dién.
-D@& str dung, cé4c vé sau tinh d& sir dung duoc nang cao So VGi Cac verson trudc.
1.2.Céc phan mém khéc.
Phdn mém Projet
La phan mém dung dé thiét 1ap va quan 1y tién d6 du an cua hang Microsoft.
Tinh nang :
-Thé hién tong chi phi vat liéu, nhan cong, may khi nhap tién luong.
-Tinh cudc van chuyén dudng song, dudng bd, van chuyén thi cong.
-Lap téng dy toan



-Tim kiém theo ma hoac theo tén. Tra ctru tryc tiép don gia theo m4, tén. Vi 61 bo don
gié cua ca nudc.
-Thé hién KQ tinh toan trén man hinh va Word, Excel.
-C6 thé in céc loai ban in truc tiép trong chuong trinh.
D toan - de thdu G8

Phan mém dy toan G8 thudc Cong ty co phan Cong nghé Hoang Ha. Mot chuong
trinh dwoc sir dung ngudn tir CSDL 14 hé théng dinh muc két hop véi don gia s& gidp rat
ngan thoi gian va chi phi rat dang ké cho céc ky su kinh té trong viéc boc tach tién luong,
lap du toan xay dung cbng trinh.
-Giao dién than thién giéng phan mém Microsoft Excel
-C6 nhiéu cach chiét tinh, du thau phuc vu cho viéc 1am thau caa doanh nghiép
-C6 kha niang xuét sang Microsoft Excel véi day du cong thirc, dinh dang, v.v...
-C6 kha nang lay tién luong dy toan tir bat ky 1 du toan ndo nhu du toan 97 nim
1997.,.....nam 2020 hoac tién lugng lam trén Excel
-Lap tién @6 thi cong, ghi ban vé& sang Autocad.
-C6 kha niang tham dinh cong ttrinh dé tim ra su sai léch vé khéi luong, don gia, dinh muac
-C6 kha nang két ndi cac tién luong lai thanh 1 tién luong duy nhat.
-Dung da don gia, da hang muc trong 1 cong trinh ma khéng can tach 1 hang muc thanh 1
file nhu cac phan mém dy toan khac
-Co s& dit liéu hiéu chinh dé dang, truc quan va dic biét 1a c6 du don gia, dinh muac cua
64 Tinh, Thanh phé.
Phdn mém Revit

Revit 1a phan mém duoc nghién cau va phét trién boi hang Autodesk (ngudi cha dé
ctia cac phan mém noi tiéng, trong d6 c6 AutoCAD). La mot phan mém manh mé hd tro
cho cac kién trac su, k¥ su xay dung. Revit duoc xay dung dic biét cho Building
Information Modeling (BIM), trao quyén cho cac chuyén gia thiét ké va xay dung nhiing
¥ tuong tir y tuong dén xay dung véi mot cach tiép can dua trén mé hinh phdi hop va nhat
quan. Revit 1a mot ang dung duy nhat ma bao gdém cac tinh ning cho thiét ké kién tric,
MEP va k¥ thuat két cau va xay dung..

Revit trinh bay théng minh cac thiét ké dugc dang mét loat vat thé va nhitng vat
thé nay déu c6 tham s6. Thong tin nay dugc luu trir trong mot mé hinh duy nhat va ban c6
thé trich xuat khdng han ché sé luong goc nhin tir nhitng dit liéu di c6 sdn cua md hinh
nay. Cu thé 1a bat ki mot sy thay doi nao sé kéo theo cac méi quan hé twong (ng khéc
cling thay doi toan bo du 4n mot cach tu dong va dong bo (goc nhin, bang thong ké, mat
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cit, mat bang,...)
Phdn mém Sketchup

SketchUp 12 mot phan mém mé hinh hda 3D, danh cho cac kién tric su, cac ky su,
nha phét trién trd choi dién ta, cac dao dién dién anh va cac nganh nghé cé lién quan.
Phan mém nay khoi dau duoc phéat trién boi cong ty @Last Software, c6 tru so
tai Boulder, Colorado, My. Phan mém nay ndi bat nhu mot cong cu dién ta ¥ tuong don
gian, nhanh gon véi giao dién d6 hoa cho nguoi st dung.

M6t vai dac diém noi bat:
-Khéng can phan cang manh nhu cic phdn mém moé hinh héa khic nhu 3D
Max, FormZ, Maya.
-He¢ théng giao dién vai con tro d6 hoa thong minh cho phép ngudi sir dung dung hinh vé
ba chiéu trong khdng gian hai chiéu cia man hinh.
-Cac mit, dién (face) dugc dinh nghia don gian dya trén mot mién khép kin.
-Tao khéi don gian nhanh gon bang cong cu "kéo-day" (push-pull tool)
-Cong cu chinh stra khdi (extrude - widen) va tao khéi theo dudng sinh cho trudc (follow
me tool)
-Kha ning cho phép mé phong, hiéu chinh géc chiéu cua mit troi vao tat ca céc thoi diém
trong nam ciing nhu bao quat cac goc nhin cho hiéu qua gan nhu tic thoi.
-Ban vé& duoc két xuat (render) & toc do cao dua trén tot gian hé mo hinh da giac thap
(low-poly), c6 phong cach trinh bay doc dao.
-Kha ning giao tiép rong rai véi cac phan mém ma hinh khac.
-C06 thé két hop vai cac trinh két xuat ngoai (Renderer) dé cho ra nhitng hinh anh tét hon
(etc. IRender, Podium, Indigo, Kerkythea...)
Ngodi ra con mot s6 phan mém khdc dwoc phdt trién lién tuc theo thoi dai ma tic gia

chwa kip cdp nhat.
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CHUONG 2: KIEN THUC CO BAN VE ETABS

2.1. Cac thanh cong cu (Toolbars) trong Etabs

Trong ETABS c¢6 cac thanh cong cu gitip ngudi sit dung c6 thé thao tic nhanh cac 1énh
thong qua cac biéu tugng dic trung nam trén d6. Cac thanh cong cu co6 thé bat/tit theo y
nguoi st dung.

Céch bat/tit duoc thé hién bang cach:

- Thao tac thuc hién:

Chudt phai 1én chd tréng thanh Trinh don (Menu Bar) & Chon céac thanh céng cu can
thao tac.

1. Main:
x
D HS5S o« & pee®e M 24Pk v ¢+ 0@ .
Biéu . ,
Tén tieng Anh Y nghia

tugng

[ New Model (Ctrl+N) Tao mot bai toan mai

=Y Open (Ctrl+0) M& mot bai toan da co

= Save (Ctrl+S) Luu bai toan

] Print Graphics (Ctrl+P) In cac man hinh d6 hoa

%4 - | Print Input Tables... In s6 liéu va két qua bai toan

K Undo (Ctrl+2) Huy bo 1énh trude do

c Redo (Ctrl+Y) Lay lai 1énh vira hily bo

7 Refresh Window Lam sach man hinh d6 hoa

&) .

Lock/Unlock Model Khoa/M¢ khoa ket cau
&
b Run Analysis(F5) Phan tich két cau

B Rubber Band Z0om (F2) Phong to két cau theo cira s xac dinh
® Restore Full View (F3) Xem toan bo két cdu

=, Restore Previuos Zoom Lay lai 1énh Zoom truéc d6

2 Zoom In One Step Phong to két cau theo tirng budc

2 | Zoom Out One Step Thu nho két cau theo timg budc

| Pan (F8) Dich chuyén quan sat két cau




3d Set Default 3D View Quan sat khong gian két cau
PIR Set Plane View Quan sat mit bang két cau
ff Set Elevation View Quan sat mat dimg két cau
& Rotate 3D View Xoay két cau trong cira s6 3D
far Perspective Toggle Quan sat phdi canh két cau
@ Move Up in List Dich chuyén 1én mét budc luédi
- Move Down in List Dich chuyén xuéng mét bude ludi
o Object Shrink Toggle Quan sat két cAu dang thu ngin
Set Building View Options Thiét 1ap cac thong s6 hién thi
% Assign Group Names Khai bao nhom cac ddi tugng
2. View :
x
SRS T
Biéu ) .
fwgng Tén tieng Anh Y nghia
~ Show Joints Bat/tat cac d6i twong nut
=2 Show Frames Bat/tat cac doi tuong thanh
Ly Show Shells Bat/tit cac d6i twong tim vo
i Show Grid (F7) Bat/tat hé ludi
Jpr Show Axes Bat/tat hé toa do tong thé
Py Show selection Only Chi thé hién dugc chon
El Show All Hién thi tat ca cac ddi tuong
3. Edit :
x
s BBX o BB YER B¥EE ZIZ OXE.
Biéu . ,
twgng Tén tieng Anh Y nghia
& Cut (Ctrl+X) Cit nhom d6i twong duoc chon
Copy (Ctrl+C) Sao chép nhom d6i tuong
® Paste (Ctrl+V) Dan nhom ddi tuong




* Delete (Delete) X6a nhom ddi tegng duge chon
) Sao chép dbi tuong theo tuy chon
il Replicate . P e v e
khac nhau
5~ | Edit Grid Data Chinh stra luéi mat bang
A~ | Edit Story Data Chinh stra cac ludi tang

Merge Points

GOp céac niit nam gan nhau

Align Points/Lines/Edges

Hiéu chinh nat, thanh, bién d6i tuong

Move Points/Lines/Areas

Di chuyén nut, thanh, tim vo

Expand/Shrink Area

Phoéng to hay thu nho d6i tugng ving

o Merge Areas Gop phan tir tim vo

[R Mesh Areas Chia phan tir tim v

3 Joint Lines Gop phan tir thanh

= Divide Lines Chia phan tir thanh

X Extrude Points to Lines Hiéu chinh nut t6i dbi tegng thanh
8 Extrude Lines to Areas Hiéu chinh thanh t6i d6i tuong tim vo

4. Point and Joints Assigns :
x
RTINS SV S S-S 0 ) LA

Bitu |__ ,
twgng Tén tieng Anh Y nghia

b Diaphragm Gan lién két mang cimg cho nut
2 Assign Panel Zone Gan kiéu Panel Zone

b Assign Restraints (Supports) Gan diéu kién bién (nut)

L Assign Point Springs Gan lién két dan hoi

Assign Link Properties Gan lién két didc trung

: Assign Additional Point Mass Gan khdi luong nut

i Assign Force Gan tai trong cho nut

i Assign Ground Displacement Gan tai trong chuyén vi nut

i< Assign Point Temperature G4n tai trong nhiét d6 cho nut

5. Frame and Line Assigns :
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x

Do i e e 22 2 e | E

Biéu . ,

Tén tieng Anh Y nghia
tuong
fo} Assign Frame Section Gan tiét dién thanh

Assign  Frame  Releases/Partial | ...
= . Gén giai phong lién két

Fixity
i Assign Frame End (Length) Offsets | Gan ving cing phan tir thanh
L Assign Frame Output Station Gan s6 mat cat phan tir thanh
s Assign Frame Local Axes Gan tryc dia phuong phan tir thanh
ez Assign Line Springs Gan lién két dan hoi thanh
' Assign Additional Line Gan khéi luong riéng cua thanh
L Assign Point Load Gan tai tap trung trén thanh
L] Assign Frame Distributed Load Gan tai trong phan bd trén thanh

Assign Frame Temperature

Gan tai trong nhi¢t do trén thanh

. Draw :
x
R% & NNEZENK DOB=SHBHT 3% x.
Biéu ) .
Tén tieng Anh Y nghia
twong
B Select Object Con tro chudt ddi tuong
% Reshape Object Thay d6i toa d6 nat
8] Draw Point Objects V& nat (diém)
~ Draw Line (Plan, Elev, 3D) V& thudng phan tir thanh
...... Creat Line in Region or at Clicks | = _ N
Y V& nhanh phan tr thanh
(Plan, Elev, 3D)
...... Creat Colunm in Region or at|_ _ ., = . o
G ) V& phan tir cgt theo ving xac dinh
Clicks (Plan)
...... Creat Secondary Beams in Region |~
= . Vé hé dam phu
or at Clicks (Plan)
4 Creat Braces in Region or at Clicks | V& hé thanh giang
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(Elev)

7 Draw Areas (Plan, Elev, 3D) V& phan tir san qua 3, 4 diém
Draw Rectangular Area (Plan, | _ N

L] V¢ thuong phan tir san
Elev)

=] Creat Areas at Click (Plan, Elev) | V& nhanh phan tir san

= Draw Walls (Plan) V& thudng phan tir vach cimg

...... Creat Walls in Region or at Click | N

=i V€ nhanh phan tir vach cling
(Plan)
Draw Developed Elevation| _ _ , . |

e . V& mat cat két cau
Definition

o Draw Dimention Line Do kich thudc phan tir

by Draw Reference Point V& diém tham chiéu

7. Shell and Area Assigns :

x
SEEY N8 745 wih.
Biéu | Tén tiéng Anh Y nghia
tuwong
5 Assign Wall/Slab/Deck Section | Gan tiét dién cho phan tir
[9] Assign Opening Gan tam c6 15 tréng
Diaphragms Gan mang cimg phan tir tim
& Assign Shell Local Axes Gan tryc dia phuong phan tir tAm vo
oo Assign Pier Label Gan tén cho ddi tugng Pier
=] Assign Spandrel Label Gan tén cho ddi tugng Spandrel
2 Assign Area Springs Gan lién két dan hdi cho phan tir tim vo
2 Assign Additional Area Mass | Gan khdi luong riéng cho phan tir tim vo
i Assign Uniform Load Gan tai trong phan bd cho phan tir tim v
I5 Assign Shell Temperature Gan tai trong nhiét d6 cho phan tir tAm vo
8. Display :
x
nfpfsE- oYy ¥ .




Biéu | Tén tiéng Anh Y nghia

twong

o Show Undeformed Shape Xe,:m hinh dang ban dau sau khi giai bai

toan xong

Fr Show Deformed Shape Xem két qua chuyén vi

= Show Mode Shape Xem két qua phan tich Mode Shape
/- Show Member Forces/Stress | Xem két qua Ve n6i luc (phan liee, dam

Diagram — cOt, ung sudt — noi luc trong san)

o Show Joint/Point Xem tai trong vé nut

2 Show Frame/Line Xem tai trong vé phan tir thanh

¥ Show Shell/Area Xem tai trong vé phan tir tim vo

Show Tables Xem két qua dudi dang bang
9. Select :
X
a® pf o R .

Biéu | Tén tiéng Anh Y nghia

tuwong

all® Select All (Ctrl+A) Chon tit c4 cac d6i tuong

pd? Get Previous Selection Lay lai mot dbi twong dugc chon

oI Clear Selection X6ba tat ca cac ddi tegng duoc chon

i Select using Intersecting Line Chon déj twong bang duong Line

(duwong bang)
10. Snap :
X
M Dd e o

Biéu | Tén tiéng Anh Y nghia
twong

Snap to Grid Intersections and
Point

Bat diém tai cac nat va vi tri ludi giao
nhau

Snap to Line Ends and Midpoints

Bat diém tai diém gitta va vi tri dau

cuoi
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>4 Snap to Intersections Bit diém tai vi tri giao nhau
4 Snap to Perpendicular Projections | Bit diém theo huéng vudng goc
|4 Snap to Lines and Edges Bit diém theo duong va canh
= Snap to Fine Grid Bit diém theo hé ludi két cdu
11. Define :
x
be T 28 Ry BN e B oer.
Biéu | Tén tiéng Anh Y nghia
tuong
e Define Material Properties Khai bao dac trung vat liéu
T Define Frame Sections Khai bao tiét dién cho phan tir thanh
. . Khai béo tiét dién cho phﬁn tr tam vO
= Define Wall/Slab/Deck Sections ) o
(véch, san, 161 cing)
s Define Link Properties Khai bao dic trung phan tir phi tuyén
Dinh nghia ham pho gia toc (bai toan
[~ Response Spectrum Functions o g; A p; 8 (
c6 tinh dén dong dat)
Pinh nghia ham tai trong thay doi theo
A Time History Functions thoi gian (bai toan c6 tinh dén dong
dat)
T Define Static Load Case Khai bao cac truong hop tai trong
i Khai bao cic truong hop tai ham pho
[~ Define Response Spectrum Case L
gia toc
. _ Khai bao cac truong hop tai thay doi
A, Define Time History Case o
theo thoi gian
D Define Load Combinations Khai bao cac to hop tai trong
_ Khai bao khdi lwong dé phan tich
a7 Define Mass Source
Mode Shape
12. Design :
x
I-8-%F-&=-C-.
Biéu |Tén tiéng Anh Y nghia
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twong
Start Steel Design/Check of i L P )

I~ Thiét ké hoac ki€m tra cau kién Thép
Structure
Start Concrete Design/Check of i L T

& - Thiét ké hoac ki€ém tra cau kién Bétong
Structure

_ | Start Composite Beam | Thiét ké hogc kiém tra ciu kién dam

= Design/Check of Structure Composite

Z - | Steel Joist Design Thiét ké thép (kién trac) rAm (nha)

o Start Shear Wall Design/Check of | Thiét ké hodc kiém tra cau kién véach
Structure cing

2.2. Nhirng buéc chinh khi thue hién tinh két cau.

Sau ddy la cdc bude co ban dé mé hinh héa, phan tich va thiét ké két cau trong Etabs, tuy
nhién ciing khong can thiét phai tudn theo chinh xdc cdc goi y nay.

1. Dinh don vi (luc va chiéu dai). Nén chon don vi ndo ma sir dung thuong xuyén trong
qua trinh mé hinh két cau nhu Ton-m; KN-m..., mic du c¢6 thé doi don vi sir dung bat ky
ltic ndo ta muén.

2. Bit dau tao mo hinh, vao File menu > New Model, chon mét trong nhitng phuong
phap khdi tao mo hinh.

3. Thiét lap hé thong ludi(Grid lines).

4. Pinh nghia c4c ting nha.

5. Néu mudn, ta c6 thé sir dung nhitng két cdu miu ctia phin mém (buit-in Etabs
templates).

6. Vao Options menu > Preferences dé thay doi cac tuy chon mic dinh (néu mudn), vi
du kich c& chit, tiéu chuén thiét ké sé& str dung,...

7. Vao Define menu dé dinh nghia cac dac trung co hoc cua vat li¢u, tiét dién phﬁn tr
thanh, tuong, san.

8. Vao Define menu > Static Load Cases dé dinh nghia cac truong hop tai trong tinh.
C6 thé dung chuc ning ty dong phat sinh tai trong do tai gié va dong dat.

9. Néu c6 sir dung khoi lugng trong mé hinh tinh toan (vi du dé tim cdc tan so va dao
dong tw nhién,...) thi khai bao ngudn tao ra khdi luong bang cach vao Define menu >
Mass Source.

10. V& cac d6i tugng Area (mdt), Line (duong) va Point (diém) bang cach dung cac biéu
tuong hodc vao menu dé tao mo hinh.
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Trong qua trinh vé cac doi tuong hinh hoc, ta nén gén luon cac dac trung két ciu, khbi
lugng va tai trong cho chung.

Luu y rang ta c6 thé dung ddi tuong Line dé lam cac duong dinh vi dé bat diém, lam
duong bién khi kéo dai (Extend) hay cat bét (Trim) cac ddi teong Line khac; hodc lam cac
duong “nhap” dé chia ludi Area (néu ta chia lwéi thii cong).

Céan quan tdm dén khéi luong (Mass) néu mudn tim cac dang dao dong tu nhién (Mode
shape).

11. C6 thé hiéu chinh so d6 két cAu nhu mong mudn bang cach dung lénh trong Edit
menu.

12. DUng cac 1énh trong Assign menu dé hiéu chinh cac dic trung ctia cac dbi tuong phan
tt (hinh dang, kich thudc tiét dién, khoi lwong, tdi trong, gidi phoéng momen, lién két nira
citng, ...). Can chon trude phan tir rdi méi thuc hién cac 1énh gan trong Assign menu cho
cac phan tir da chon do.

13. Xem cac thong tin ctia mo hinh két ciu da dung: vao Display menu > Show Loads va
Display menu > Set Input Table Mode. Ta ciing c6 thé click chudt phai vao dbi tuong
can xem thong tin thi man hinh s& xuat hién ra mot Form cung cap cac thong tin vé doi
tuong da chon.

Dung cac 1énh trong View menu Set Building View Options dé cho hién hodc tit cac
thong tin ndo 46 (vi du tiét dién, gidi phong momen, khép déo, ...)

14. Vao File menu > Print Tables > Input néu mudn in thong tin ¢3 nhap cho md hinh ra
may in hay luu thanh File. Hodac dung File menu > Export > Save Input/Output as
Access Database File dé luu thong tin thanh File co s& dir liéu co thé duoc xem, hiéu
chinh va in trong phan mém Microsoft Access.

15. Xéc lap cac thong s6 phan tich (vi du, sé bdc tw do ciia mé hinh tinh todn) trong
Analyze menu > Set Analysis Options.

16. Néu can chia ludi thii cong cho san (Floor), tudng/vach (Wall) hoic mai déc (Ramp)
thi vao Edit menu > Mesh Areas. Cong viéc chia ludi thu cong (Manual meshing) nén
thuc hién ngay truéc khi cho Etabs phan tich két cu.

17. Dung Analyze menu > Run Analysis dé phan tich két cau. Khi phan tich xong, nh¢
kiém tra xem phan mém c6 thong bao 15i gi hay khong.

18. Hién thi két qua phan tich dudi dang d6 hoa hay bang biéu.

Nh6 luu ¥ mét s6 van dé sau: quy udc cac thanh phan chuyén vi, quy udc vé ndi luc trong
phan ttr Frame, ndi luc trong phan tir Shell, vi tri xuat két qua va quy udc diu noi lyc cua

cot, dam va véch cung,...
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19. Pé in két qua (dudi dang bdng biéu), vao File menu > Print Tables > Analysis
Output. Muén Iuu két qua thanh File co s& dir liéu cia phan mém Access thi vao File
menu > Export > Save Input/Output as Access Database File.
20. St dung cac 1énh trong Design menu dé thiét ké két ciu (c¢d thé phdi tinh Idp vai lan).

Sau khi chay xong phéan thiét ké mubn giit lai két qua thi Save trude khi thoat ra khoi

Etabs.

2.3. Vi du thue hanh
Duyng mo hinh va nhap tai trong cho khung phang(thuc hanh tai 16p).
D22x55

C22x40

D22x55

D22x30

C22x40 j§ C22x22

D22x30
O

C22x40

C22x40

6000

C22x40 § C22x22

C22x22

C22x40

2300

8300

So’ d6 phan tir Cét, Dam khung
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L 3600 M 3600 v

3600

G =4285

T T e
T
T

¥

6000

2300

8300

Tinh tai tac dung

Gy =2585

G4+ =2306

Gy =2306



P =365 g =275 365 |Pa=292 P1=365 B 309 B.5292
NN AENN i
R R IR
o
g Po=1234|Pp=1234 S
@ 5+~ 4= g Pei =972 —73p |Ps=972
9,518 i
Ll IRENRNEANN
o
8 Ps=972 Ps.=972 S
® o 9,732 | ¥ 3 P.=1234| P =1234
HERNRNEANE! e
N IR
S
g :
(32}
— oo [ [
N 3 [} [
6000 2300
6000 2300
8300
8300
Hoat tai 1 tac dung Hoat tai 2 tac dung
)F
> —»] ] -]
—» —»] e ]
o —> o = —| e—|
2 — - 3 le—] le—|
(32} (o]
— —] e ]
—» > le—| -]
o ™ > J ] e—|
. . [ ]
—»f > le—| -]
] ] | an=268 | ag=361
ol [l ag=361 ) aw268 8 - ]
& - o ® —| le—
—»f > le—| ]
—»f > | e—|
)F
—» > | -—
—o > ] le—|
S ™ —»] S e le—|
S ™ > 1 | le—|
—»f ! | —
—»f > —| e—|
N o - T s [ [
6000 2300 6000 2300
8300 8300
Gio trdi tac dung Gio phdi tac dung

Biét rang don vi tinh cho lyc tap trung 13 Kg, luc phan bd 1a Kg/m.Str dung bé tong mac
200.
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CHUONG 3. KET CAU HE THANH, KET CAU TAM VO.

3.1.Thiét 1ap mé hinh tinh toin

O tai liéu nay mo hinh tinh toan cong trinh dan dung va cong nghiép chu yéu s& dé cap
dén cau hé thanh (dam, cot) va két cdu tdm vo (san, vach).

3.1.1.Chon don vi tinh toan

Budéc 1: Khéi dong phan mém Etabs N~ &
Buéc 2: Click chon don vi 1a Ton-m & goc phia dudi bén

. . . EN-crn |
phai cua phan mém Karem |7
Toncm ™

Inactive ~||GLoBaL  w||Tonm =]
=

8:45 AM

EN o mz @ Ll

1/11/2020

3.1.2.Xay dwng hé luéi
Budée I: Click vao File chon biéu twong New Model ¢ s ETA8S Nonlinear va 717 Uniities) NN

J h, A A re o h)\ by 2 fl , . File
gbc phia trén bén trai ciia phan mém deé tao file maoi o
& Open... Cirl+0
Buwoc 2: Click vao nut 1énh Default.edb

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

i.Choose edb Defaukeds | No

Buéc 3 :Trong muc Story Dimensions, nhap céc thong s6
vé chiéu cao cac tang, vai cac luu y:

-Number of Stories: & s¢ tang Stary Dimensions
f* Simnple Story Data

-Typical Story Height: Ia chiéu cao tang dién hinh S

Mumber of Stories

-Bottom Story Height: 1a chiéu cao tang duwéi cliing e Sty Hoih

-Néu c6 nhiéu chiéu cao tang, c6 thé click vao Custom Bttom Stor Height

i i

Story Data, sau d6 click vao Edit Story Data va diéU |~ cuomsioy s
chinh céc chiéu cao tang theo mong mudn.

Buéc 4: Trong muc Grid Dimensions, nhap cac thong s i Pimersions Flar)
(¢ Uniform Grid Spacing

vé hé 1udi, véi cac luu v

. Number Lines in % Direction |4
-Number Lines in X Direction : la so truc theo phuwong X Number Lines in'? Direction & 1
-Number Lines in Y Direction : 1a sé truc theo phuong Y Spacing in % Direction B
-Spacing in X Direction : 1a khodng cdc cdc luéi theo Spacing in* Direction BN
phuong X © Custom Grid Spacing
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-Spacing in Y Direction : la khodng cac cdc ludi theo
phuong Y

Buwodc 5: Click vao tuy chon Custum Grid Spacing, sau
dé click vao nat 1énh Grid Labels

Buéc 6: Boi gia tri Beginning X 1D 1a 1 va Beginning Y
IDIaA
Click OK dé dong cira s6 Grid Labeling Options

Buéc 7: Click Edit Grid dé thay doi chi tiét khoang céac
gitra Cac truc.

Click vao tiy chon Ordinates: Ché d6 cong don toa do
Click vao tly chon Spacing : Ché d6 doc lap cac ludi
Nhap khoang céach gitra cac truc theo phuong X (can cu
ban vé&) vao muc X Grid Data

Nhap khoang céach gitra cac truc theo phuong Y vao muc
Y Grid Data

Click OK d¢ dong cira s6 Define Gird Data

Tiép tuc click OK dé hoan thanh viéc xay dung hé ludi
Nhan t6 hop phim Ctrl + S dé luu file

Buéc 8: Tuy chinh khoang cach céac truc theo ban ve [ *Grbae
A X GidID | Spacing ]
thiéet ke. 1 2 5
2 B 4.5
3 C 7
4 D I
5 N—
3.1.3.Chon tiéu chuén tinh toan
Budgc 1: Click vao menu Options > | Qptions He
Prefrences > Concrete Frame Design Colors }  Qutput Decimals...
Windows 3 Steel Frame Design...
Set Calculator Memory...

20

Grid Labels...

Edit Grid...

-
Grid Labeling Options

X Grid
Beginning = D Iﬂi
* Label Left to Right
" Label Right to Left

Y Gnd
Beginning % 1D |1
{+ Label Bottam to Top

" Label Top to Battarn

o< |

Cancel

(+ Ordinates

[ Hide All Gnd Lines
[ Glueto Gnd Lines

Spacing

Dizplay Grids a=

" Ordinatesft* Spacing

[ Hide All Grid Lines
[ Glueto Grd Lines




Buoc 2: Trong muc Design Code, chon tiéu
chuan 1a BS8110 97, d6i 2 gié tri cudi cing cua
bang thanh 1

Design Code BSE11097
Murber of Interaction Curves

Wumber of Interaction Points 11
Consider Minimum Eccentricity Yes
Garmma [Stesl) 1.05
Gamma [Concrete] 15
Gamma [Concrete Shear) 128
Pattern Live Load Factar 1
Utilization Factar Limnit 1

Budc 3: Click OK dé dong cira so6 Concrete Frame Design Prefrences

3.1.4.Khai béo vt ligu

Budc 1: Click vao menu Define > Material Properties | Define Draw Select Assign  Analyze

Buoc 2: Click vao nut 1énh Add New Material

las]| Material Properties...

l‘-_"']: Frame Sections...

M aterials Click ta:

Add New Materal.. |
OTHER
STEEL l Modity/Show Material... I

Buoc 3: Nhap cac thdng s6 nhu bang [Mesfessson

Display Color
dudi day, voi cac luu y: Mass per unit Material Name fe20 Cot ==
Volumn la khéi lugng riéng, Weight per | "o -

by

unit Volumn 1a trong lugng riéng, fo, la | areavos

Mass per unil Volume

cuong do tinh toan cua bé tong, f, la W po ek Voo

Moduius of Elastcity

Design Property Data (BS811097)
Conc Cube Comp Strength, fou |2556
Bending Renf. Yield Stiess, (y [23a00
Shear Renf. Yield Stress, fys 116000

¢ O A ¥ A A A Poizson’s Ratio 2 r ok icia
cuong dO Chay Cua COt thep dQC, fys la e e e me .ghtl:”i: o
cuong do chay cua cot dai. Cac gia tri da Shoss Mockks RO
dugc quy ddi dé pht hop véi TCVN. (o] _coeal |

Buréc 4: Click OK dé hoan thanh viéc tao vat lieu méi
Bueéc 5: Tiép tuc click OK dé déng ctra s6 Define Material

3.1.5.Khai béo tiét dién Dam, Cét, San, Vach

Buée 1: Click menu Define > Frame Sections dé @k ETABS Nenlinear v9.7.1 - tabgiasangin [N

tién hanh khai bao tiét dién Cot, Dam
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Buée 2: Gilt phim Shift hodc Ctrl va click dé chon | Peefmsreseses
‘A A , , 4 N , ) Propatties Cick o :
nhicu tén trong danh sach cac tiét di€n cd san cua Type i rapety oo [impot s Flrge =]
T R oa g ek e r—
Etabs, sau do click Delete Property dé xoa cac tict flidvee g
e
dién nay. [ oeerecen |
| Cancsl
Buoc 3: Click vao combo thir 2 bén phdi cliia cura | Peefemeropenes
2 , \ e . . . Piopartes Click to:
s0, trong danh sach tha xuong click vao dong Add Type n popery ot v
444335
Rectangular Err—
|dd‘Gened
|4k Steel Juist
|4dd Auto Select List
|4dd SD Section
{Add Nongrismalic. ™|
Cencel
Nhap cac thong s6 cua tiét di€n cQt vao trong cira |Reenssbseten ,
sO khai bao tict dién. Luu y tai 6 Material, ta chon Section Name (=] |
vat lidu 1a B20..., céc kich thudc Depth 1a chi€u cao | e | | e || 1o
\ - N - A A 5 A A . Dineaiors
va Width 1a chiéu rong cua cau kié¢n (don vim) . 1SR
Width [12] ® ®
3« ® |
o0
Cancrete l I I
_1?‘1"'.‘.’1‘?2'_] Displey Coloy I_
o | Cancel

Buéc 4: Click OK dé dong cira s6 Retangular Section
Bueéc 5: Tiép tuc click vao combo thar 2 bén phai cua ctra 6, sau d6 cl
Rectangular trong danh sach tha xuéng dé thém tiét dién mai.

ick vao dong Add

Buéc 6: Néu cau kién 1a dam: Click vao - Cencete

Reinfocement chon Bean.

l Reinforcement.... '

Deszign Type
¢ Column

I

Buwéc T7: Click vao menu Define > | pefine

Wall/Slab/Deck Sections dé tién hanh khai bao L& Material Properties...

? .
e - N T Frame Sections...
tiet dién san

Draw  Select  Assi

e Link Properties...
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Budéc 8: Click Delete Section dé x6a bét cac
loai tiét dién s& khong dung dén

Buéc 9: Click hop combo bén phai cira s6, sau
do click vao dong Add New Slab
Néu 1a khai bao vach chon Add New Wall

Buwéc 10: Nhap céc thong tin vé tiét dién san,
vach vao cac 6 tuong tng, véi luu y lya chon
vat liéu (Material).

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

Bending: chiéu day ma Etabs dung dé tinh toan
do6 cung cua san.

Buéc 11: Click OK dé dong cira s6 Wall/Slab

Section. Tiép tuc click OK dé hoan thanh viéc
khai bao tiét dién.

3.1.6.Vé mo hinh

Sections

Sectiohs

PLAME1
SLAB1
WALLT

Sections

PLANE
SLABT
WALLY

Click o

| sdd Mew Deck ~|

I Delete Section I

Modify/Show Section... | |

Click. to:

| 4dd Mew Deck |

Click to:

Add Mew Deck

| &dd Mew Deck ~|

Wall/Siab Section

Material B20 v
Thickness
Membrane fDJ
Bending 10.1
Type
& Shell (" Membrane (" Plate
[ Thick Plate
Load Distribution

[ Use Special One‘Way Load Distribution

Set Modifiers, Display Color [l
[ ok | Cancel |

Etabs cung c4p giao dién d6 hoa cho phép ngudi cling cé thé thao tac tryuc tiép dé vé cac

cau kién cot, dam, va san. Ciing giéng nhu cac cong cu d6 hoa khéc, ché do truy bat diém
la ché d6 quan trong khdng thé thiéu trong Etabs. Cac thao tac vé chu yéu sir dung ché do
bit diém Snap to Intersections and Points, 1a ché do bat vao cac giao diém caa hé ludi va
cac dbi tugng Points trong mé hinh. Khi v& cac dam phu hoic cac d6i tugng khdng nam
tryc tiép trén hé 1udi, ching ta can vé thém céc Point dé lam cin ctr bit diém. Dé vé cac
Point, chung ta sir dung cong cu Draw Point Objects c6 trong thanh toolbar bén trai cia
Etabs. Néu Etabs khéng mic dinh sdn menu Draw hozc nGt 1énh ndat [énh Draw Points
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trén thanh toolbar phia bén trai, ngudi ding c6 thé thuc hién cac budce sau dé goi ra.
Buwéc 1: Click vao nat [énh Add or Remove buttons ¢6 biéu tuong hinh miii tén quay sang

trai.

Buoc 2: Click chon nat 1énh Draw Point Object, |~
sau khi thuc hién budc nay nat Iénh Draw Point
Object s& xuat hién & vi tri thir 3 tir trén xudng

trong thanh c6ng cu bén tréi.

v

| v

a)Vé diém

Buoc 1: Click chon nut Iénh Draw Point Object, sé
Xuat hién ctra s6 Properties of Object.

-Plant Offset X: Khodng cach tir diém goc dén diém
muon vé theo phwong X

-Plant Offset Y: Khodng cach tir diém goc dén diém
muon Vé theo phwong Y

Buéc 2: Click vao diém gdc ta duoc diém mong
mudn.

b)Vé cot

Buéc 1: Click vao thanh tiéu dé cua ctra s6 bén trai
dé kich hoat va thuc hién cac hoat dong trén cira s6
bén trai.

Bueéc 2: Click chon ché do All Stories & 6 chon géc
phia dudi bén phai cua phan mém. Sau khi chon
ché do nay, tat ca cac thiét lap trén mat bang
STORY4 s& dugc 4p dung cho toan bo cac tang.
Luu y rang chi chon dwoc ché do nay khi cira sd
mit bang dang duoc chon.

Buoc 3: Click vao nut Create Column in Region or
at Clicks (Plans)
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[y Select Object

~-

SAE-AR % o tiev, 3D)
S, Create Lines in Region or at Clicks (Plan, Elev, 3D)

’Z Create Columns in Region or at Clicks (Plan)

Draw Select  Assign  Apalyze Display
Ey Select Object

% Reshape Object

LY Draw Point Objects

Draw Line Objects r
‘ Draw Area Objects +
Properties of Object @

Plan Offset X 05

||| Plan Offset ¥ 0.8

Ak ETABS Nonlinear v9.7.1 - tabgiasangin I
File Edit View Define Draw Select

O M o 7| &
s

~a

=

-

Ml Plan View - STORY4 - Elevation 14.4 i

~v||GLoBsL  ~||Tonm

8:54 AM

||:Ine Story

-

L
- | B al )
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o

Plan Wiew - STORY4 - Elevation 14.4

Create Columns in Regicon or at Clicks (Plan)

Buréc 4 :Dam bao bang cira so Properties of Object
dang xuat hién trén man hinh; va 6 Property dang
cé gia tri la C30x30.

Luwu y: Néu Ia cot hinh chix nhat ¢ thé nhap géc
Xoay cua cot vao muc “Angle”

Buéc 5: Lan luot click vao cac diém ludi dé vé cac
cot.

Buéc 6: Nhan Esc trén ban phim dé thoat khoi ché
do ve cot.

c)Vé Dam

Properties of Objed E
Property | C30%30 =l
Maoment Relzazes L2222
Angle
Flan Offset D18%30
Flan Offset ¥ Decoen

an Ullse D22+40

Buoc 1: Click vao nut Draw Line ¢ 5
goc phia trén bén trai vé dam qua 2 <
diém.

Create Lines in Region vé dam nhanh

A Plan View - STORY3

theo hé ludi.

' Draw Lines (Plan, Elev, 30) |

—————

o_ﬂ Plan View - STORY3 - Elevation11.2 Line Draw Mode

AN

MK Plan View - STORY3

Create Lines in Region or

Buéc 2: Click vao 0 Properties trong ctia SO |Propertie

Properties of Object va chon loai tiét dién.
Click chudt phai dé két thuc léch ve.

V& dam cach dam mot khoang cho truéc.

Trong cira s6 Properties of Object nhap khoang céch
tir dam gbe dén dam muén Vé.

Nhan Esc dé thoat khoi ché do vé dam.

Két hop vé& diém va vé dam ta s& vé duoc moi dam
mong muén.
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I Type of Line Frame

=

Property !|:22><;22

Moment Releases ComeaD

Plan Offzet Momal 3030
Drawing Contral Tepe

22430

22440

L2245

I [ 5]

'T:'r‘apertl'es of Obj
I Type af Line

Froperty

Flan Offzet Marmal




Buoc 3: Click menu View > Set Building View Options.
Buéc 4: Trong muc View by Color of chon Sections; &k ETAES Nonfinear v97.1 - thi "N

. . . Eil Edit | Vi Defi D Select A
trong muc Special Effects chon Object Fill; trong myc . —— .~ —oe 7% =8 £
= Set 3D View...

0
Visible in View bo chon Global Axes; chon Apply to All - 7. B} Set Plan View...

& Set Elevation View...

Windows ¢ goc phia dudi bén tréi.

iew by Colars of: Object Prezent in Yiew Object YWiew Options Wizible in Wiew Special Frame Iterms
Ohie: [¥ Floor [Area] [ AreaLabels V¥ Stary Labels [~ End Releases
v wiall [Area) [ Line Labels [ Dimension Lines [~ Partial Fiwity
Fd atenals [v Ramp [Area) [ Point Labels ¥ Reference Lines [~ Mom. Connections
" Groups  Select v Openings [4rea) [ Area Sections v Reference Planes [~ Property Modifiers
(~ Design Type [V Al Null Areas [ Line Sections Iv Grid Lines [ Monlinear Hinges
™ Typical Members [v Column [Line) [ Link Sections Sgaad ids [~ Panel Zones
= B &W Printer [v Beam [Ling) [ Area Local Aves [~ End Offsets
(™ Colar Prirter [v Brace [Line] [ Line Local Axes upports [ Jaint Offzets
Special Effects [ Links (Line) Piers and Spandrels [ Springs [ Output Stations
[ Object Shiirk T} 2T s [ Pier Lahels Other Special tems
4] Point D.b.|ecls [~ Spandrel Labelz [ Diaphragm Extent
OoleCt £ age l— Inwmb.le [ Pier Anes [ Auto Area Mesh
[ Estrusion B i3 (et [~ Spandrel Aues [~ Additional Maszes
Defaults | Ok, | Cancel |

Click OK dé dong cira so Set Building View Options va quan sat su thay doi trén cac cira
s6 phan mém. Lic nay cac ddi tuong di duoc phan biét bdi mau sic (mau sic khac nhau
gitra cac loai tiét dién khac nhau).

d)Vé San

Buéc 1: Click vao nat lénh Draw ED -

Rectangular Areas dé bat dau ché do vé San. &
- - , .2 Draw Areas (Plan, Elev, 30) |

-Draw Areas: V& san qua cac diém L]

Draw Rectangular Areas

-Create Areas at Click: V& san trong gioi

han ludi

Buéc 2: Hay chic chin rang cua sb I’p:pe.:;es ufm
Properties of Object dang hién thi, va gia tri E:'A:.:u ES‘EE‘E:IG e
trong muc Propery la loai san muén chon Sasl

Ly

SPHOP
SYSINH

Buéc 3: Lan luot Click vao cac diém bién san di qua.

Click chudt phai dé két thuc léch ve.
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Buéc 4: V& hét cac 6 san trén mat bang véi luu ¥ trir ra cac phan duoc ky hiéu 12 18 thung
trén mat bang két cau.

R R G G

o e

SWSINH

SLV

SHIANG

o
T

=21
H
=21
H
L
H

&)

Y SLV SLV

| . I I SHLANG ’ 4

Buéc 5: St dung ché do vé diém (Draw Point Objects) dé vé cac diém bo sung va hoan
thién phan san céng x6n ngoai truc A, truc 1

Buéc 6: Nhan phim Esc dé thoat khoi ché do vé san.

e)Vé cac dam &o

Vi dy: Quan st trén ban vé kién tric va két cau, ta thay cd 1 vi tri c6 tudng ma khong cé
dam d& (hinh dudi), ching ta s& tién hanh v& cac dam 4o tai vi tri nay.

| | 14500 | | L
" 9501!.,_ 4500 l 3000 ! ! 5280 l 1500
Sj‘_ ! ‘I.. 4330 3000 420600, 1500, 940 , 2020 1500
g 5
1 | i
+— | -
5

| g
Z - — ¥ L= g
= = ; "/A\fk‘& | JSJ,;
K LN I : ol
| :
E Ezé N i -

1940

K
|

" h

| -
|

[

i

1340 \. 1310 1530 I. 1450 I. 1630 I|fr56|. 1670 |.55A1—|.I 2025 | |. 1450 |. 1915 1RO 1390
kil el n M bl L EJ b h
2650 4500 3000 5280 1500 1
|- ! ! 16300 !

Trong phan sau, ching ta s& tién hanh gan tai trong 1én mé hinh, trong d6 c6 tai trong
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tuong. Thong thudng tai trong tudng sé& duoc gan Ién cac dam d& phia dudi tuong. Tuy
nhién c6 mot s6 vi tri trén mat bang ma ¢ duéi tuong khdng c6 dam dd, trong tuong hop
d6 chung ta s& V& cac dam 40 & cAc Vi tri s& c6 tuong véi muc dich gan tai trong tuong 1én
md hinh. Dam 4o 1a cac dam c6 loai tiét dién 12 NONE (c6 sin trong Etabs), s& khong c6
tac dung phan phdi noi luc, chi cé tac dung phan phdi tai trong duoc gan trén nd. Ching
ta s& V& cac dam 4o twong ty cach v& dam thong thudng, tuy nhién co tiét dién 1a NONE.
Buwéc 1: Sir dung nut 1énh Draw Point Objects dé vé& cac diém b sung

Buoc 2: -Click vao nat Draw Line ' Properties of Obj
- Click chon logi tiét dign 1a NONE trong cira 56 |[Peeety_ BT -]
Properties of Object Drawing Cantral
- V& dam 4o trén mit bang

- Nhan Esc dé thoat khoi ché do vé

R

OFENING
SANMAI
SHLANG
SLY

7

™

-

}{! i) .! i) i
o

=

'\II
B I - —

f)Vé vach

Buoc 1: -Click vao nat Draw Walls: V& vach qua céac
diém.

-Click vao nat Create Walls in Region or at Click: V& = Draw Walls (Plan) |
vach trén hé ludi duoc gidi han.

o
=

Create Walls in Region or at Click (Plan]) |

=
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Buréc 2:Trong Properties of Object chon loai vach v& vé theo y mudn.

E Properties of Object @
Type of fuea Pier
i Property [iCH |
1 Plan Offset Mormal NONE

Auto Pier/Spandrel 1IDs? | OPENING
Dirawing Contral

- Nhan Esc dé thoat khoi ché do vaé.

Hoan thién mé hinh:

Mo hinh da dugc V& & cac budc trén, nhung chwa thyc sy hoan thién. C6 2 diém chua
hoan thién trong mé hinh ma ching ta ¢ thé nhan ra, d6 1a: (1) Cac tang két cau cd thé
giong hoac khac nhau, va (2) Chan cot dang duoc khai bao 1a khép, can phai gan lai la
ngam.

Buéc 1: Sao chép céc tang. File | Edit View Define Draw Select Assigi
-Khi vé& xong két cau 1 tang, chon toan bo ving | O

mat phang két cau bang cach giir chuot trai va | =

a
. - R I, . . 2 ¥ Cut Ctrl+ X
kéo tir phai qua tral-:I'u dudi Ién trén. Co the Copy Ctiec
chon bang cach an t6 hop phim Ctrl+A hoac B Paste.. Ctrl+V
> Delete Delete

chon biéu twong “all” trén thanh cong cu.

-Vao Edit chon Replicate Add to Model From Template

zz:

ott Edit Grid Data

-Trong Replicate chon Story. Muén copy két

cAu tAng vira V& giéng véi ting nao ta chi viéc s || e e

gitr chuot trai va chon vao tang do, an ok. Replicate on Stories

Optionz. .. ‘
Buéc 2: Gan lién két ngam cho chan cot. !
- Di chuyén dén mit bang céc tang bang cach Click W@& B > |l o
vao biéu tugng Move Up in List I ~| MoveUpin ListE -
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-Mat bang dang hién thi Plan View-BASE File Edit View Define Draw
Dw | W5 ¢

e .

B I Ak Plan View - BASEI Elevation

'Ch(_)n toan b6 cac lién két chéan Cét Vao Assign ) Assign  Anpalyze Display Design  Options  Help

Joint/Point » Restraints(Supports) . Diaphragms..

r 2t Panel Zone...

e Festraints (Supports

'ChQn lién ket ngém Restraints in Global Directions

[v Translation ® [ Rotation about
[v Translation ¥ [v Rotation about v
v Translation £ v Rotation about £

Fast Restraintz

ak. | Cancel |

Trong trudng hop khac mudn giai phong lién két
mot Vi tri ndo d6 c6 thé thay d6i nhitng tdy chon bén

bang céch bé chon nhiing nat danh dau.
M@t s6 lwu y:
. Kbhi thao tac thyc hién trén mot mat bang cd thé dugc ap dung cho toan bo cac tang
thong qua viéc lya chon ché do All Story ¢ goc dudi cling bén phai caa phan mém. Mai
lan ban thoat khoi phan mém Etabs va mé lai file da luu, Etabs s& mac dinh ché ¢o One
Story cho cac thao tac trén mit bang.
. C6 thé str dung nat 1énh Set Plan View dé chon mit bang can quan sét hoic thao tac
trén do.
3.2. Tinh toan va xem két qua.
3.2.1. Nhap tdi trong
Mo hinh tinh toan cong trinh dan dung va cong nghiép bao gom két cau hé thanh (dam,
cot) va két cAu tdm vo (san, vach). Phan nay dé cap dén cac budc thuc hanh dé khai bao
céc truong hop tai trong va gan tai trong vao so do Etabs trong nha dan dung.
Truéc khi tién hanh khai bao cac truong hop tai trong, ching ta can biét cd bao nhiéu
truong hop tai trong, gom nhing thanh phan nao, va duoc gan vao dau, thong qua so do
phia dudi day.

a) Khai bao cac trwong hop tai trong
Buoc 1: Click vao menu Define > Static Load Case ...
Nhap TT trong muc Load, chon DEAD trong muc Type va nhap 1.1 trong muc Seft-
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Weight Multiplier, sau do6 click Add New Load.

Loads Click To
Self ' eight Auto
Foad Type Multiplier Lateral Load —"i'\'“:h:| Mew Laad
pee h L Modlf_l,l Load
LIVE LE
D elete Load
Cancel
Define Static Load C:
Loads Cllck T
Self Weight Auto
Load Type ultiplier Lateral Load Add Mew Load
|DEAD pEcD | Modlfy Load
LIVE LIVE
T DEAD
Delete Load
Eancel

Buéc 2: Xoda cac truong hop tai mic dinh bang cach trong muc Load chon DEAD, sau d6
click Delete Load. Tiép tuc trong muc Load chon LIVE, sau d6 click Delete Load

Budc 3: Khai bao céc truong hop tai con lai.

Lam tuong ty nhu Bude I ta duoc két qua nhu sau:

Loads Click To:
Self wWeight Auta
Load Type Multiplier Lateral Load Add New Load |

|GYY WIND ~|l0 User Defired v | ModiyLoad |

1T DEAD 1.1

HT LIVE 1] :

G WIND 0 User Defined Modiy Lateral Lozd.._|

[ERe Wil D 1} zer Defined

GY WIMD I User Defined Delete Load |

Cancel

Hiy chic chin rang luc nay trong danh sach tai trong dd c6 du 6 thanh phan 1a TT(Tinh
tai), HT(Hoat tai), GX(Gi6 day theo phuwong X), GXX(Gi6 hit theo phuong X), GY(Gi6
day theo phuong Y) va GYY(Gid hut theo phuong Y). Click OK dé déng cira s Define
Static Load. Trudng hop c6 thém tai trong dong dat s& duoc khai bao ¢ phan sau.
b) Gan tinh tai hoan thién san
Tay theo loai cong trinh, chling ta c6 mét vai loai tai trong hoan thién san, bao gom:
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SAN LAM VIEC, PHONG HQC

TT Cac 16p vat liéu T.Lriéng | Chiéuday | TTTC | Héséo | TTTT
Kg/m3 m Kg/m2 | vuet tai | Kg/m2
1 Gach 1at nén 2200 0.01 22 1.1 24
2 Vita 16t XM 1800 0.02 36 1.3 47
3 Vita trat tran XM 1800 0.015 27 1.3 35
4 Hé thong ky thuat 20 1.1 22
Téng 1= 128
5 San BTCT 2500 0.1 250 1.1 275
Tong tinh tai = 403
SAN KHU VE SINH
TT Cac 16p vat liéu T.Lriéng | Chiéuday | TTTC | Héso | TTTT
Kg/m3 m Kg/m2 | vuet tai | Kg/m2
1 Gach 14t nén 2200 0.01 22 1.1 24
2 Vira 16t XM 1800 0.02 36 1.3 47
3 Vita trat tran XM 1800 0.015 27 1.3 35
4 | Thiét bj vé sinh, vach ngin 110 1.1 121
5 | Tuong 110 quy vé phan bd 0 11| 0
6 Lép t6n nén 1800 0.05 90 1.3 117
Tong 1= 344
7 San BTCT 2500 0.1 250 1.1 275
Tong tinh tii = 619
SAN BAN CONG,LO GIA,CHIEU NGHI
TT Cac 16p vat liéu T.Lriéng | Chiéuday | TTTC | Héso | TTTT
Kg/m3 m Kg/m2 | vwet tai | Kg/m2
1 Gach 1at nén 2200 0.01 22 1.1 24
2 Vita 16t XM 1800 0.02 36 1.3 47
3 Vita trat tran XM 1800 0.015 27 1.3 35
4 Hé thong k¥ thuat 20 1.1 22
Tong 1= 128

32




5 San BTCT 2500 0.1 \ 250 \ 1.1 275
Tong tinh tii = 403
SAN MAI
TT Cic 16p vit liéu T.Lriéng | Chieuday | TTTC | Hésé | TTTT
Kg/m3 m Kg/m2 | vuet tai | Kg/m2
Lp XM chong tham 2500 0.04 100 1.1 110
Vita trat trin XM 1800 0.015 27 1.3 35
Hé thong k¥ thuat 20 1.1 22
Tong 1= 167
4 San BTCT 2500 0.1 250 1.1 275
Tong tinh tai = 442
SAN CAU THANG d =100.
TT Cac 16p vat liéu T.Lriéng | Chieuday | TTTC | Héso | TTTT
Kg/m3 m Kg/m2 | vuet tai | Kg/m2
1 Gach lat bac 2200 0.02 44 1.1 48
2 Vita 16t XM 1800 0.02 36 1.3 47
3 Bac xay gach 1800 0.075 135 1.3 176
4 Vita trat tran XM 1800 0.015 27 1.3 35
Tong 1 = 306
4 | San BTCT day 100mm 2500 0.1 250 1.1 275
Tong tinh tai = 581
Click vao menu Select >by Wall/Slab/Deck Section T ;;n_ — Dis._gla}r
at Pointer/in Window
5 T Intersecting Line
on XY Plane
4 on ¥Z Plane
on ¥Z Plane
by Groups...
by Frame Sections...
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Chon SANLV >0K Select Sections
( Néu nhap tai trong cho nhiéu loai san
gidng nhau ta c6 thé giir chuot trai va boi
den hoic gitt Ctrl dé chon ddng thoi
nhiéu san mot 1ac)

Select

o]
Cancel

Click vao menu Assign > Shell/Area | UniformSufaceloass &

H S —— Uitz
Loads > Unlform Load Case Hame T j |T0n-m ﬂ
Muc Load Case Name chon la TT, nhap Uil G
\ A , - oa ] (" Add to Existing Loads
0.15 vao 6 Load, sau d6 click OK Load 015 :

» Feplace Existing Loads

Direction | Gravity '] " Delete Existing Loads
0K | Cancel |

39 41 4.1 4.1 39
iH f f i

Iul
o
Iul
o
i nl
o
o

o

4.7 2.6 4.7 12
&
&
B
2

c»,uf ) T
o - =

/ =
A =1 o o =l

Tuong tu nhu vay chon c&c san con lai va nhap gia tri ta duoc két qua nhu hinh trén.
c) Gan tai trong twong.
Luu y rang d6i véi tig cong trinh, chung ta thuong c6 cac loai tuong vai tai trong co ban
sau (Pay 1a vi du bang tinh tai trong mot cong trinh cu thé):
TAI TRONG PON VI TUONG 220 - GACH PAC

Tai
trong

o>
74
>

TT Cic 16p vit lidu T.L riéng | Chiéu day | Hé
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Kg/m3 m vuot tai | Kg/m2
Vita trat XM #75 1800 0.03 1.3 70
Gach xay 2000 0.22 1.1 484
Tong 554
Chiéu cao dam h= 0.35 (m)
Chiéu cao tang h= 3.6 (m)
Chiéu cao tudng h= 3.25 (m)
Tai trong twong phan bd trén 1m 1801
Néu ké dén hé so giam 16 cira 0.75 1351
TAI TRONG PON VI TUONG 220 - GACH PAC
TT Cic 16p vat ligu TLriéng | Chiduday | Hesé | M
trong
Kg/m3 m vugt tai | Kg/m2
1 Vira trat XM #75 1800 0.03 1.3 70
2 Gach xay 2000 0.22 1.1 484
Tong 554
Chiéu cao dam h= 0.6 (m)
Chiéu cao tang h= 3.6 (m)
Chiéu cao tudng h= 3 (m)
Tai trong twong phan bd trén 1m 1663
Néu ké dén hé sb giam 13 cira 0.75 1247
TAI TRONG PON VI TUONG 110 - GACH PAC
TT Csic 16p vat liéu TLriéng | Chituday | Hesb |
trong
Kg/m3 m vugt tai | Kg/m2
Vita trat XM #75 1800 0.03 1.3 70
Gach xay 2000 0.11 1.1 242
Tong 312
Chiéu cao dam h= 0.35 (m)
Chiéu cao tang h= 3.6 (m)
Chiéu cao tudng h= 3.25 (m)
Tai trong twong phan bd trén 1m 1015
Néu ké dén hé so giam 16 cira 0.75 761
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TAI TRONG PON VI TUONG THU HOI 220

T Ciic 16p vat liéu TLriéng | Chiduday | Hesé | 0
trong
Kg/m3 m vugt tai | Kg/m2

Vira trat XM #75 1800 0.03 1.3 70

Gach xay 2000 0.22 1.1 484

Tong 554

Chiéu cao tudng h= 1 (m)

Tai trong twong phan bd trén 1m 554

Mai tén+xa gob 185

Tong 739

Buoc 1: Click vao nat 1énh Set Building View
Options trén thanh cong cu.

An san va cot bang cach bo chon cac muc Floor
va Cloumn
Click OK dé dong ctra s6 Set Building View
Options

' MG
]

a

" 7 Set Building View Options... |-

Set Building View Optiof

Wiew by Colors aof:

i~ Objects

f* Sections

" Materialz

(" Groups  Select
" Deszign Type
i Tupical Members
" B &W Printer

Object Prezent in Wiew

v Wil [Area)

v Ramp [freal
[v Openings [Amea)
I Al Null Areas

Buéc 2: Quan sat trén mat bang Kién tric dé chon cac dam d& tuong 220 hay tuong 110.
Chon cac dam d6 va nhap tai trong twong @ng.
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Vi du: Chon vai dam nhu trén hinh
tuong ng Véi tedng phan bé trén
dam cd tai trong 1.59T/m.

Click menu Assign > Frame/Line
loads > Distributed

Muc Load Case Name chon Ia TT,
nhap 1.59 vao 6 Load, sau do
click OK

. -~ - — . - -
Assign  Analyze  Display

Joint/Point
Frame/Line
Shell/Area

Design  Opticns  Help

*

B | 3d PR o O gy & &

% @ |

-

i | R | et

3

|T-l@-[F-

Fd

Joint/Point Loads

3
Frame/Line Loads »

Shell/Area Loads

Frame Distributed Loads

2 Point..
Q1] Distributed...

Load Case Mame T

Unitz
A ’7| Tan-m A I

~Load Tupe and Direction

 Foces ( Moments

Direction I Gravity - l

Option:
= Add ta Existing Loads
{* Replace Existing Loads
™ Delete Existing Loads

— Trapezoidal Load 5

3 4

Distance  |0. Jozs

|o.75 .

Load [0 o.

* Relative Distance from End-

Jo. Jo.

" Absolute Distance from End-|

154

Load

Cancel |

(o] O]
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Set Building View Limits

Dé kich hoat ché @6 quan sat giéi

han, nguoi dung st dung menu e L
View > Set Building View limits, Hin 15
. Ma e oo

giao dién xuat hién nhu hinh: et | i

Set " Axis Limits g

Min [zo2

Max [

M [ lgnore Limits
I T o

Click chon ctra s6 quan sét
3D: Click vao menu
Display > Show Loads >
Frame/Line Chon Load
Case la TT, sau do click
OK.

Sau budc nay, ban s& thiy
tai trong tudong di gan xut
hién trén mé hinh 3D

d) Gan hoat tai
Chung ta c6 thé tra hoat tai trong tiéu chuan Viét Nam 2737-1995.
Mot sé hoat tai co ban duoc tong hop dudi day:

Hoat tai Hoat tai Hoat tai
TT Phong sir dung Hg so
TC TT TT
Kg/m2 vuot tai Kg/m2 T/m2
1 | Phong lam viéc 200 1.2 240 0.24
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2 | Phong hoc 200 1.2 240 0.24
3 | Phong hop 500 1.2 600 0.6

4 | Sanh, hanh lang, cau thang 300 1.2 360 0.36
5 | Phong v¢€ sinh 150 1.3 195 0.195
6 | Bancong, 10 gia 200 1.2 240 0.24
7 | Mai c6 str dung 150 1.2 180 0.18
8 | Mai khong st dung 75 1.2 90 0.09
9 | Mai ton ,fibro 30 1.2 36 0.036

Click vao menu Select >by Wall/Slab/Deck Section

Chon SANLV >0K Select Sections
( Néu nhap tai trong cho nhiéu loai san
giong nhau ta c6 thé giir chudt trai va boi

Select

den hoic gitt Ctrl dé chon dong thoi ok |
nhiéu san mot I0c)
Cancel
Click vao menu Assign > Shell/Area Uifomsufacelozss ] T
1 Units
Loads > Unlform Load Case Name |HT j |T0n-m j
Muc Load Case Name chon la HT, nhap Uriform Load —
0.24 vao 6 Load, sau d6 click OK Load 0.24 ; :ddlmE“Ei“_i”_g LT“Z
+ Replace Exishing Loads
Direction | Gravity :l' " Delete Existing Loads
Ok | Cancel
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Tuong tuw nhu vay chon c&c san con lai va nhap gia tri ta duoc két qua nhu hinh trén.

e) 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 dugc tinh

toan tac dung lén mdi tang, va duoc gan 18n muac san. Khi géan tai trong ngang théng qua

Diaphragm, c6 2 théng s6 can quan tim, d6 13 gia tri va vi tri diém dit luc trén mit bang.
Dé gan tai trong thong qua Diaphragm, trudc hét phai dinh nghia Diaphargm cho

mé hinh, 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 do click Add New

Load

Buéc 3: Nhap gid tri tai trong theo phuong dang xét, va gia tri toa do cia diém dat lyc.

Nguoi dung cé thé nhap ting gié tri hoac copy-paste gia tri tir file Excel. Toa do cia diém

dit lyc phy thudc vao loai tai trong, ddi voi tai trong gié thanh phan tinh - 1a toa d6 tam

hinh hoc cua cong trinh, ddi véi tai trong gi6 thanh phan dong hodc dong dat - 1a toa do

cua tam khéi luong.
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f) Gan tai trong gio
C6 nhiéu phuong an nhap tai trong gié nhu: Nhap gid truyén vao dam, nhap gio

vao cot, nhap gi6 vao tdm hinh hoc(Gié tinh), tam khéi lugng(Gid dong). Tuy nhién, cac

cach nhap tai trong gié vira néu s& cho két qua cudi cung khdng khac nhau nhiéu. O tai

liéu nay s& hudng dan cach nhap gi6 vao tdm khdi lwgng 1a cach nhanh va hiéu qua dbi

vé6i nha cao tang.

-Gan san tuyét doi cirng (Diaphragm):

Click vao menu Select > chon by Area Object

Type...

Hop thoai Select Area Object Type xuét hién, chon

Floor > OK (C6 thé sir dung cich nhdn t6 hop

phim Ctrl+A)

Diaphragms Click to:
' Add New Diaphragm |

Madify/Show Diaphragm |

|

Click vao menu Assign > Shell/Area > |
]
Diaphragms... Cancel

[~ Disconnect from All Diaphragms

Hop thoai Assign Diaphragms xuat hién.
Click chon D1 > OK dé dong hop thoai.

-Thuec hién tinh toan (lan 1) lay tea dé tam cing, tam khéi lweng, khéi lweng céc tang,
tan sé dao dpng(néu tinh gié dpng):

Click vao menu Analyze > Run Analysis. (Chotee Tabict tolBi-pll y -
Click vao menu Display > Show Tables... Edit

A . - A -0 MODEL DEFIMITION [0 of 65 tables selected)
Hop thoai Choose Tables for Display xuat %1 Buikding Data
hién, click chon Modal Information va IO Loty Definitons

f- oad Definitions

HIF #-0 Point Assignments

BUlIdlng OUtpUt #-[1 Frame Assignments

EHEI Area Assignments
#-0 Input Design Data

c 37 A \ 3 ~ A P A EHI:I Design Dverwrites
Khi d6 trén man hinh s& xuat hi¢n hop 0] Options/Preferences Data
- J4 A ~ #-[1 Mizcellaneous Data
thoai cung cap cho ngudi str dung nhitng & B ANALYSIS RESULTS (7 of 22 tables selected)
bang ket qua cua bai toan. 0 Displacements

#-[] Reactions

EE Modal Information

-8

E‘:ll:l Frame Dutput

E‘:ll:l Area Output

éa--l:l Objects and Elements

=-[J] DESIGH DATA [0 of 3 tables zelected]
&[] Concrete Frame Design

Click chon Modal Participating Mass Ratios:
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Mode: 12 dang dao dong cua bai toan.
Period: chu ky (T) tng vdéi cac dang dao dong.
UX: dich chuyén theo phuong truc X (ng véi cac dang dao dong (Mode).
UY: dich chuyén theo phuong truc Y ng véi cac dang dao dong (Mode).
Click chon Center Mass Rigidity: Bang tam khdi lwong tich lily va tdm ciéng.

" Center Mass Rigidity -
- Conter Mass Rigity =]
Bang Center Mass Rigidity.
— MassX: Khéi lugng Diaphram theo phuong X.
— XCM: Toa d6 tdm khdi lugng.
— XCR: Toa @ tam cung.
Vi du: Bang tinh gi6 tinh cho mét cong trinh cu thé:
BANG TINH TAI TRONG GIO TINH
Thong s6 dau vao
Tai trong gid gan vao dam bién
W=W,*c*n*k*(hi+hi.1)/2 kN/m
Vung gié B
Dang dia hinh 1
W= 0.95 kN/m? Ap luc gi6 theo dang dia hinh
Co= 0.8 Heé s6 khi dong
Ch= 0.6
n= 1.2 Hé s6 d6 tin cay cua tai trong gio
Chiéu rong CT:
B= 30.22
Két qua
S Chiéu cao | Cao d W, W, W W
STT | Tang k .
m m KN/m | kN/m | kKN/m Tan
Tang 7 3.6 252 | 1.18| 3.86| 290| 6.76| 20.433
Tang 6 3.6 21.6 1.14 3.76 2.82 6.58 | 19.8704
Tang 5 3.6 18 1.11 3.64 2.73 6.38 | 19.2732
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4 | Tang 4 3.6 14.4| 1.07 351| 264| 6.15]18.5856
3 | Tang 3 3.6 10.8 1.01 3.33 2.49 5.82 | 17.5855
2 | Tang 2 3.6 7.2 0.93 3.06 2.30 5.36 | 16.1964
1| Tang 1 3.6 3.6 0.82 2.71 2.03 4,73 | 14.3073
Nhép gié vao tdm clrng nhw sau:
Click m¢ khéa cong trinh.
Vao Define > Static Load Cases hop thoai xuat hién
f Define Static Load Case Names
Loads Click To:
Self \-\_-"e_ight Auto
Load Type Multiplier Lateral Load
|G WwIND I E [User Defined _~|
TT DEAD
— i (e
Gl WwIND erreea—
GY WIND zer Defined
G wikD Uszer Defined
[ox ]
Cancel
Click User Defined > Show Lateral Load
User Wind Load B
Edit
Uzer 'Wind Loads on Diaphragms
Stary Diaphragm Fx Fr M2 #-0rd Y-Ord
STORY? D1 20.43301753 0. 0. 11.436 7.676
STORYE D1 19.67044974 0. 0. 11.482 R
STORYS D1 19.27315555 0. 0. 11.522 REE
STORY4 01 18.68R67271 0. 0. 11.663 V.84
STORY3 D1 17.5854522 0. 0. 11.609 7.945
STORYZ 01 16.19639094 0. 0. 11.679 8.167
STORY 01 14, 30727344 0. 0. 11.633 8713

Copy toa do tdm cirng vao muc X-Ord va Y-Ord
Copy gia tri gié X ¢ bang tinh trén vao muc FX
Tuong tu nhu vay ta lan luot nhap duoc céc gia tri gid con lai.
g)Tai trong Pong dat
Nguoi dung cd thé khai béo tai trong dong dat théng qua 2 phuong phap:
(PP1) Nhap gia tri tai trong

(PP2) Nhap pho phan mg dong dat
Khi sir dung (PP1), nguoi ding can tinh toén tai trong dong dat tmg véi mdi dang dao
dong (s dang tuan theo quy dinh cia TCXDVN 375:2006), va nhap tai trong théng qua
Diaphragm. Bdi vai tai trong dong dat, viéc khai bao c6 mot sé khac biét so vai tai trong

gio.
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Loads Click To:

Self wheight Auto
Load Type Multiplier addlilew]load
[ QUAKE ~||o Userloads |

Modify Load
T DEAD 1
HT LIVE i]
G WiIND a Uszer Defined
Gess WIRD 1] Uzer Defined
GY WIRD 1] Uzer Defined Delete Load
G WD 1] U zer Defined

QUAKE i User Loads oK.

Trong phan nhap gia tri, ngudi ding cé thé chi dinh cho phép Etabs ty tinh toan va gén vi
tri diém dat luc trung véi tim khéi luong cia mat bang bang cach sir dung tiy chon Apply
at Center of Mass

Edit

User Seismic Loads on Diaphiagms

Story Diaphragm F Fr [
TUMTH 01 0. 0. 0.
STORYY o1 0. 0. 0.
STORYE o1 0. 0. 0.
STORYH 01 i} i} i}
STORY4 01 i} i} i}
STORY3 D1 0. 0. 0.
STORY2 01 0. 0. 0.
STORY1 01 0. 0. 0.

" User Specified Application Paint

Additional Ece. Ratio [all Diaph ) 0.05
0k I Cancel ‘

Khi sir dung (PP2), nguoi ding can tinh toan cac gié tri caa phd phan tng theo quy dinh
ciaa TCXDVN 375:2006, va luu vao file TEXT ¢6 dang nhu hinh sau:

1] 31, PHO DD PHO.txt - Notepad = @ X4
File Edit Format View Help
0.0000 1.1047 =
0.1000 1.0835
0.2000 1.0622 |
0.3000 1.0622 E
0.4000 1.0622
0.5000 1.0622
0.6000 1.0622
{0.7000 1,0622
|0.8000 1.0622
10.9000 0.9442
1.0000 0.8498
1.1000 0.7725
{1.2000 0.7082
1.3000 0.6537 3
S )

Pinh dgng file chiza gia tri pho phan ing dao dong
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Sau khi co file TEXT, nguoi dung su dung
menu Define > Response Spectrum
Functions,

Trong cira s6 Define Response Spectrum
Functions, trong muc Choose Function
Type to Add chon muc Spectrum from File,
va click Add New Function

Trong cira s6 Response Spectrum

Define Response Spectrum Functions

Chooze Function Type to Add

Responze Spectra

Click to:
Add Mew Funetion. ..

Function Definition, chon Period vs
Value, click Browse

ak. | Cancel |
Respense Spectrum Function Definition
Function Mame |FUNE1
Function File Walues are:
File: M ame ™ Frequency vs Yalue

Header Lines to Skip

l o Period vs Walue I

—

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

TEXT chaa pho phan @ng va click Open

1M Computer
& Local Disk (C)
—u Lecal Disk (D:)

i Pick Function Data File (5
— —
w| < 3 a lam viec vien mat » - Search Nha lam viec vien mat
() CTY » Nhalam viec vi 44 ||| Search Nha lam viec vi 2|
Organize = Mew folder =~ [0 I@I
i"-{ Local Disk (C) 0 MName Date modified Type
o JInnoplanl 12/4/2018 5:07 PM File folder
o Libraries . .
B _In nop lan 2 1/5/202010:52 PM File folder
j Documents
. __ 1.PHO DONG DAT.txt 9/14/2016 1:15PM  Text Docu
J". Music
le=| Pictures 1
£ videos 1

ca SETUP (E1)

-

< |

File name: 1.PHO DONG D

3

A lText Files (*.bet) vI
Open Cancel

L}

AT bt

Trong ctra s6 Response Spectrum Function Definition, click Display Graph dé hién thi
hinh anh cuaa pho, sau d6 click Convert to User Defined dé chuyén dir liéu tir file TEXT

sang file EDB.
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Response Spectrum Function Definition — X :_ &
Function Damping R atio
Function Name [PHD [0.05
Function File Walues are:
File Mame M " Frequency vs Value

d:\MIhoc taprgiang dayhcaa hochtt cong trink chiu

nio+dona datioha dona dat. tat & Period vs Value

Header Lines to Skip 0
l Convert to User Defined I iew File

Function Graph

T38787 . 00166)

Ngoai ra, ngudi dung ciing co6 thé thiét lap
dé Etabs ty tinh toan gia tri cua phd, bang
cach chon EUROCODES8-2004 Spectrum
trong muc Choose Function Type to Add,
do TCXDVN 375:2006 duoc bién dich tur
EC8 nén cac gia tri cua phd phan ang do
Etabs tu tinh cling trong duong voi gia tri
khi tinh toan theo TCXDVN 375:2006

3.2.2 Thuc hién tinh toan va xem két qua.

Mot vai thao tac quan trong can thuc hién do 1a:

Response Spectrum Function Definition
-

Function Name
PHO

Define Function
Period

Acceleration

0.0705
0.0832
0.0651
0.0684
0 0684
0.0684
0 0684
0.0684

Function Graph

[wms] »

Function Damping R atio

0.5}

Add

Madify
Delete

0.0711

Display Graph

Define Response Spect

Rezponze Spectia

[0.7533 , 0.0545]
Cancel

Chooge Function Type to Add

EUROCODE 8-2004 Spe

Click bo:
Add Mew Function... |

o |

Cancel |

a)Chia nhé phan tir san: Click vao menu Select > chon by Area Object Type...
Hop thoai Select Area Object Type xuat hién, chon Floor > OK(CG6 thé sir dung cdch

nhdn té hop phim Ctrl+A)

Click vao menu Assign > Shell/Area > Area Object Mesh Options...
Hop thoai Area Object Auto Mesh Options xuat hién.

Chon ché d6 Auto Mesh Object into Structural Elements > Chon Futher Subdivide Auto
Mesh with Maximum Elemen Size of nhap gia tri la 1.
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-

Area Object Auto Mesh Options

Floar Meshing Options
" Default [Auto Mesh at Beams and " alls if Membrane - No Auto Mesh if Shell or Plate]
("~ Faor Defining Rigid Diaphragm and kazs Only [Mo Stiffness - Mo Wertical Load Transfer)
" Modwto Meshing [Usze Object az Structural Element)

I {* Auto Mesh Object into Structural Elements I
Iv Mesh at Beams and Other Meshing Lines
v Mesh atwall and Ramp Edges

- .. .

[ E\E_g.r_ther Subdivide Auto Mesh with Masimum Element Size of 1 I

Famp and %/ all Meshing Dptions
(* Mo Subdivision of Object

" Subdivide Object into vertical and harizontal
™ Subdivide Object inta Elements with Maximum Size of

Iv Add restraints/constraints on edge if comers have restraints/ constraints

OF. I Cahcel

b)Khai bao khéi lwgng tham gia dao dong
-Trong tinh todn gi6 dong va dong dat can khai |[Beine Mas seure

bao khdi luong tham gia dao dong dé tim chu ky Mass Definition
A (" From Self and Specified Mass

dao dong.

Vao Define > MaSS SOU rce rorn Selt and Specified Mass and Loads

Ch()n From Loads Define Maszs Multiplier for Loads

Chon TT nhap hé s6 t6 hop 1a 1 oT 105

I . TT 1

Chon HT nhap hé so t6 hop 1a 0.5 h Auld

| | W cclify

c)T6 hop tai trong

Cic trwong hep tdi trong: Can cir vao két qua xac dinh tai trong gom tinh tai, hoat tai,
gid, dong dat duoc xac dinh tir phan tinh tai trong ta thuc hién khai b4o khai bao cac
treong hop tai trong sau:

TT: ( tinh tai).

HT: ( hoat tai).

GTXT: (gi6 tinh theo phuong X Trai).

GTXP: (gi6 tinh theo phuong X Phai).

GTYT: (gi6 tinh theo phuong Y Trai).

GTYP: (gi6 tinh theo phuong Y Phai).
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GDXI1T, GDX2T..... (gi6 dong theo phuong X Trai ¢ dang dao dong thur 1,2...1) GDXIP,
GDX2P..... (gi6 dong theo phuong X Phai ¢ dang dao dong thir 1,2...1) GDY1T,
GDY2T..... (gi6 dong theo phuong Y Trai ¢ dang dao dong thir 1,2...1) GDY 1P,
GDY?2P..... (gi6 dong theo phuong Y Phai ¢ dang dao dong thir 1,2...1) DDXIT,
DDX2T..... (dong dét theo phuong X Trai ¢ dang dao dong thar 1,2...1) DDX1P,
DDX2P..... (d0ng dat theo phuong X Phai & dang dao dong tht 1,2...i) DDY T,
DDY2T..... (dong dit theo phuwong Y Trai ¢ dang dao dong tha 1,2...i) DDY P,
DDY?2P..... (d0ng dat theo phuong Y Phai ¢ dang dao dong tht 1,2...1)
Goi: GDXT, GDXP, GDYT, GDYP la t6 hop gié dong theo phuong X va 'Y

GDXT =/ GDXIT + GDX2T + .......

GDXP = +/ GDXI1P + GDX2P + .......

GDYT =+ GDYIT + GDY2T +.......

GDYP =+/ GDY1P + GDY2P + .......
Véi GXT, GXP, GYT, GYP la t6 hop tai trong gi6 gom gié tinh va gi6é dong theo phuong

X va phuong Y ta co:
GXT=GTXT + GDXT
GXP =GTXP + GDXP
GYT=GTYT+GDYT
GYP=GTYP+ GDYP
Goi: DDXT, DDXP, DDYT, DDYP I té hop dong dét theo phuong X va Y
DDXT = +/ DDXIT + DDX2T + .......
DDXP =/ DDXIP + DDX2P + .......
DDYT =+/DDYIT + DDY2T +.......
DDYP =+/DDYIP + DDY2P + .......

To hop tdi trong:

-To hop co ban 1:

TH1 = ADD (1*TT + 1*HT)

TH2 = ADD (1*TT + 1*GXT)

TH3 = ADD (1*TT + 1*GXP)

TH4 = ADD (1*TT + 1*GYT)

TH5 = ADD (1*TT + 1*GYP)

-T6 hop co ban 2

TH6 = ADD (1*TT + 0,9*HT + 0,9GXT)
TH7 = ADD (1*TT + 0,9*HT + 0,9GXP)
TH8 = ADD (1*TT + 0,9*HT + 0,9GYT)

48



TH9 = ADD (1*TT + 0,9*HT + 0,9GYP)
-T6 hop dic biét
TH10=ADD[0,9*TT + 0,8*HT + DDXT + 0,3 (DDYT hoac DDYP )]
TH11 = ADD [ (0,9*TT + 0,8*HT + DDXP + 0,3 (DDYT hoic DDYP )]
TH12 = ADD [ (0,9*TT + 0,8*HT + DDYT + 0,3 (DDXT hoic DDXP )]
TH13=ADD [ (0,9*TT + 0,8*HT + DDYP + 0,3 (DDXT hoac DDXP) ]
-T6 hop bao THBAO = ENVELOP (TH1,TH2,...TH13).
Ghi cha:
+ Céc hé sb cua to hop dac biét (TH10,TH11,TH12, TH13) duoc lay theo TCXD 198 -
1997.
+ Theo tiéu chuan thiét ké cong trinh chiu dong dat TCVN 9386:2012 muc 4.3.3.5 ¢6 quy
dinh ddi véi to hop dong dat nhu sau:
EEdx “+” 0,30XEEdy
0,30x EEdx “+” EEdy

Trong d6: “+” ¢6 nghia 1 “ t6 hop véi ”; EEdx 12 biéu thi cac hé qua tac dong do dat tac
dong dong dat doc theo tryc ndm ngang X duoc chon cua két cau; EEdy Ia biéu thi cac hé
qua tac dong do dit tac dong dong dat doc theo truc nim ngang Y vuéng goc cua két cau
Hé s6 cho mot sb t6 hop co ban (THCB) va té hop dic biét (THPB) theo Tiéu chun
TCVN 2737-95 .

Etabs cung cap 4 Kiéu t6 hop tai trong, trong d6 c6 3 loai duoc sir dung pho bién
la:
. ADD: T6 hop cong, gia tri t6 hop bang tong cua cac truong hop thanh phan
. ENVE: T6 hop bao, gia tri to hop bang gié tri cuc tri cua cac truong hop thanh
phan, thé hién dudi 2 gia tri MAX va MIN
. SRSS: T hop trung binh phuong, gia tri to hop bang can cua tong cac binh
phuong cua cac trudng hop thanh phan, thé hién dudi 2 gia tri MAX va MIN
Vi du khai bo t6 hop tai trong cho céng trinh chi co gi6 tinh:
Vao Define > Load Combinations > Add New Combinations
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Load Combination Mame COMET Load Combination Name BaO
|
Load Combination Type ADD - Load Combination Type EMVE hd
Define Combination Define Combination

r Case Name Scale Factor %
| COMET Combo

Caze Mame Scale Factor
TT StaticLoad |1

1

HT Static Load COMBZ Combo

(==
COME3 Camba 1
- COMEB4 Combo =1 = b odify
M adify COMES Combo 1 Q
COMBG Comba | /|1 8 Delet
Dielete COME7 Combo 1 _ Dekte |
COMESComba = |1 -

Nhap lan lugt cac truong hop to hop TH1-TH9 twong tng COMB1- COMBY. Luu ¥ rang
trong muc Load Combinations Type chon Add. Trudng hop t6 hgp BAO trong muc Load
Combinations Type chon Enve.

¢)Kiém tra, chay md hinh va xuat két qua.

-Vao Analyze > Set Analysis Options dé xac 1ap cac  [aCheckiiode

thong so phan tich (vi du, so bdc tw do cua moé hinh Line Checks

tlnh toan) v Nine intersections within toleamce

-Vao Analyze > Check Model dé kiém tra 16i mo W fine intersectons vith area edges
HFointfChecks

v Line overlaps

hinh. Chon tich vao tat ca cac dong trong hop thoai

, , ) v Foints/Foints within tolerance
Check Model va nhan OK, néu hién thi dong chir W [roints/Lines within tolerance

v Foints/Areas within tolerance

“Model has been checked, No warning messages”

Area hecks
ture 1a khong co6 10i. Nguoc lai néu hién thi 161 ¢ dau ol el
dong nhac s€ bao, tuy truong hop cu thé ta cé the Tolelonos for checks [0001 m

stra 10i cho mod hinh.

-Vao Analyze menu > Run Analysis dé phan tich két ciu(c6 thé nhan F5). Khi luu file can
dit tén file “Khong diu” va trong duong dan c6 tén thu muc “Khong diu”.

-Dé in két qua (dudi dang bang biéu), vao File > Print Tables > Analysis Output. Mudn
lwu két qua thanh File co s& dit liéu cua phan mém Access thi vao File > Export > Save
Input/Output as Access Database File.
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-Xuat két qua duéi dang hinh anh va bang biéu:

[ o e ———

+Vao Display >Show Member Forces/Stress

Display Design Options Help

Diagram >Frame/Pier/Spandrel Forces
Dbé xem két qua noi lec dudi dang hinh anh.
+Vao Display >Show Model Shape Pé doc

Show Loads

ﬁ Show Mode Shape...

va xem bién d§ dao dong.
+Vao Display > Show Deformed
Dé xem bién dang.

Vi du: Vao Display >Show Member Forces/Stress Diagram
>Frame/Pier/Spandrel Forces

bé xem két qua ndi lyc dudi dang hinh anh:

Trong muc Load chon trudng hop tai mudn xem.

Trong myuc Component mudn xem hinh anh nao thi tich chon
vao dong do:

Axial: Luc doc

Shear 2-2: Luc cét 2-2

Moment 3-3: Mémen 3-3

Trong muc Scaling chon ty 1¢ hinh anh:

Auto: Ché do tu dong (thudong chon)

Scale Factor: Nhap ty 1¢ muén co

Trong muc Option:

Fill Diagram: Ché d¢ lap day(thuong bo chon)

Show values on Diagram: Xem hinh va gié tri(thuong chon)

1 Show Undeformed Shape

FT Show Deformed Shape...

H Show Member Forces/Stress Diagram M

¥ Show Energy/Virtual Work Diagram...

HE| .

3 ==

- T @ Ev

Support/5Spring Reactions...

Frame/Pier/Spandrel Forces...

Shell Streszes/Forces...

nir 8+
C-.

-
Member Force Diagram for Frames

Load BAQ Combo

Component

(" Axial Force " Torsion

(" Shear 2-2 " Moment 2-2
(" Shear 3-3 * Moment 3-3

" Inplane Shear  Inplane Moment

Scaling
v Auto

—

" Scale Factor
Options

[w Fill Diagram
-

Include

[v Framez [ Pierz [~ Spandrelz

Cancel

[oc ]

Ché do lap day Xem hinh va gia tri
STORY1 | oo w; - 0 /FM -hSBORY 1
: R B I e 4
L?Y ASE Eg $£}'1\“9 14{5&\29 3£:-\75 7.£§®ls&

-Xuat két qua duéi dang Excel:

+Vao Display > Show tables. Khi hop thoai Choose Tables for Display xut hién.
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- - -y -

+Click chon Modal Information dé xuét tin sb dao " Choose Tables for Display_

Edit
dong.
) , E--D MODEL DEFIMITION [0 of 65 tables selected)
1 1ldi A A A 1A ¢ &-[] Building Data

+Click chon Building Output dé xuat toa do tam cung, 21 Propeny Defitions

tam khéi lwgng, khdi luong céc tang. D o A

H R 4 A A B!D Frame Assignments

+Click chon Frame Output dé xuat ndi luc hé thanh 40 Area Assignments

&[] Input Design Data

(n6| Iu‘c dém Cf)t) &[] Design Dverwrites

* * * &[] Options/Preferences Data
H 2 A AT A #-[] Miscellaneous Data

+CIICk Chon Area OUtpUt de Xuat nOI hIC san. B ANALYSIS RESULTS (2 of 20 tables selected)
A [ ~ -/ . 4 &[] Displ 1}

Nhan OK khi d chon nhirng gia tri mong muon. %0 Resctions

BD Modal Information

B!D Building Dutput

=

&6 Frame Forces

[ Table: Column Forces

- Table: Beam Faorces
B!D Area Output
&-[0 Objects and Elements

+ Click biéu tuong nut s6 chon Beam Forces dé lya chon gia tri nd1 lyc toan bd dam
mudn xuét.
+ Trong muc Beam Forces chon Edit > Copy Entire Table .

+ Mé mot bang Excel bat ky va Paste vao do.

Copy Entire Table Crl+C Beam Forces
| Align Left Load Loc P V2 V3
Alian Cent i1 0.200 0.00 B33 0.00 2.055
'gn Lenter ™ 0.569 0.00 766 0.00 2055
| Align Right i1 0.938 0.00 7.09 0.00 2.055 I
T AR AN T A -r N A oAn o nonn A e

Lam tuong ty v6i Column Forces (ndi luc cot) va cac thanh phan khac.

3.2.3.Tinh cot thép theo TCVN.
1. Chon tiéu chuin thiét ké Bé tong cdt thép:

-

DO Etabs khang Cé EE— Desigm Preferences -
TCVN, nén du ng tiéu Design Code C5A-AZ3 354 -
) . , , Number of Interact!on Cu.wes o5
chuén gan giong nhat la Do iman oot Vs
 n 2 Phi [Steel] 0.85
Tiéu chuan Canada. Phi (Concrete] 06
F'a.t.terr? Live Load Fa.c:tor 0.75
Vao M enu OpthﬂS 9 Utilization Factar Limit 095 i
Preferences - Concrete
Frame Design do6i Design |
\ Cancel
Code thanh CSA-A23.3.94 —
1
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2. Khai bao cwong do vat liéu bé tong va thép:
Vao Menu Define > Materials Chon CONC > Modify/Show Materrial...

Nhap gia tri cuong do bé tong f'; theo bang 1 tuy thudc mac bé tong, gia tri f, theo
bang 2 tuy thudc loai thép. Vi du dung bé tdng M.250" thi nhap f'; = 224.4 kG/cm? = 2244
T/m?, ct thép loai AII thi nhap f, = f,s = 3176.47 kG/cm? = 31764.7 T/m®.

Material Property Data

Dizplay Color
M atenal Name Color
Type of Maternal Type of Design
f* |sotropic " Orthatropic Design Concrete

Analyziz Property Data

Dezign Property D ata [C5A-423.3-94)

Mass per urit Yolume 0.25 Specified Conc Comp Strength, fio | 2244,
Weight per unit olume 25 Bending Reinf. ‘vield Stress, fy N7e47
boduluz of Elazticity IW Shear Reinf. Yield Stress, fys Im
Paissor's Ratio n.z [ Lightweight Concrete
Coeff of Thermal Expanzion IW Shear Strength Reduc. Factar Ii
Shear Madulus 1125000,
ITI Cancel |
Bang 1 : Gidtri f,' twong img v&i mac bé tong theo TCVN
Méc Bé tong 150 200 250 300 350 400 500 600
R, (kG/lcm?) | 65 90 | 110 | 130 | 155 | 170 | 215 | 250
f'e (kG/cmZ) 130.39 | 182.22 | 224.40 | 267.26 | 321.85 | 355.16 | 457.85 | 540.81
Bang 2 : Gia tri f, twong ung véi loai cdt thép theo TCVN
Loai thép Al All Alll Cl Cll Clll
Ra 2100 2700 3600 2000 2600 3400
(kG/cm?)
fy (kG/cmZ) 2470.59 | 3176.47 | 4235.29 | 2352.94 | 3058.82 | 4000.00

3. Khai bdo cach bo tri cot thép trong tiét dién:
Nguyén tic chung: - Dam tinh theo cau kién chiu udn

- Cot tinh theo cau kién chiu nén 1éch tdm xién (chiu luc doc va
moment udn theo ca 2 phuong), do tinh chat ctia bai toan tinh thép cot khac v6i dam nén

do6i v6i tiét dién cot can phai khai bao s6 lwgng cic thanh thép trén mdi bién cua cot.
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Du Dam va Cot cung 1 kich thudc tiét dién van phai khai bao 13 2 loai tiét dién riéng biét.
Vi du trong khung: ¢t c6 kich thudc 200x300, dam ciing c6 kich thudc 200x300 thi phai
khai bao 2 loai tiét dién COT20x30 va DAM20x30 dé gan cho thanh ¢t va thanh dam.
Vao Menu Define = Frame Sections = Chon Add Rectangular néu mudn khai béo tiét
dién méi hodc chon loai tiét dién da khai bao roi chon Modify/Show Property dé sira.

a.Doi voi Dam:

.
Drezign T_I,Jpe. . =
Loai tiet dién Cot hay Dam
Calurnn (W Beam
Section Name |Damzmd
: - = Concrete Cover to Fiebar Center
Froperties Property Modifiers M aterial
Section Properties... | Set Modifiers... | CoMC :l' TDD KhOéng Cé,ch tiI 0.04
Direr mép bé tong dén 0
imensions Botton N 2 ’ Ii
Desth (3] ER— b trong tam cot thép
width [£2] oz R Reinforcemnent Overides for Ductile Beamns
. - 3 Left Right
* e 0 Top ||:| |EI
| Battom ||:| |U
Display Color l_ >
®_ ’ - Chon Design Type 12 Beam
Caoncrete Reinforcement. .. | . , , , . , X
- Khai bao khoang cach tir mép tict
oK | Cancel ‘A A A A ’ 2 A
med | dién deén trong tdm cot thép cla cot
thép trén va cot thép dudi.
Nhu trén 1a khai bdo khoang cach
do la 4cm = 0,04m
QK. | Cancel |

b.Déi vii Cot:

Rectangular. Section

Section Name |coT20%30
Properties Property Madifiers aterial
Section Properties ‘ Set Modifiers | CONE :Iv
Dimensions
P
Depth (3] 0.3 r
Width [12) 02 T
L] * 3
*« e 0 |
Diizplay Color .

Concrete Reintorcement. .

oK | Cancel |
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Reinforcement Data C A AL 1a "
RN . oo édin  Column (Co

i Rectangular

Lateral Reinforcement

Configuration of B einfarcement

Design Type £ , A oy A
/ Cot thép bo tri trong cot
i®  Column i Beam

| theo hinh chir nhét hay hinh tron

[ ] O

w Tie: €—

Cover bo Rebar Center
Mumber of Bars in 3-dir
Murber of Bars in 2-dir

Bar Size

Check/Design

Rectangular Reinfarcement

" Circular

Kiéu cdt dai 1a dai thuong hay dai xoan (spiral)
=

Khoéng cach tir mép BT dén trong tim cdt thé
0.04 «—T g p ng p

| S6 thanh theo phuong bé rong cua tiét dién cot

i T S6 thanh theo phuong chiéu cao cua tiét dién cot

(" Reinforcement to be Checked

i® Reinforcement to be Dezigned

Cancel

P [ . ]

3-dir=3 3-dir=2

2-dir=2 2-dir=3
Sau nay nén chit y cdc cham do trén hinh vé tiét
dién dé kiém tra

~~Chon kiéu bai toan 1a thiét ké.

Rectanpular Section

Section Name

Properties

Section Properties. .. |

Dimensiors

Depth [t3]

Width (12)

Concrete Renforcement...

COT20:30
Property Modifiers M aterial

Set Moiiers..._ | CONC -
(E— T 17
[ s 8 8|l
3
* & &

Display Colar .

Cancel
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4. Khai bao t6 hop ndi lwc sit dung dé tinh cdt thép:

Chon t6 hop dé tinh cbt thép khung, c6 thé dung t6 hop BAO dé tinh ¢t thép (luc d6 ndi
Iire tinh todn s& 14 Mmax - Nmax = ¢t thép) hoic liét ké cac t6 hop ¢ thé ¢6 (ltc do cbt
thép s& duoc tinh toan véi tit ca cac to hop va lay két qua c6t thép 16n nhat). C6 thé Etabs
tu to hop theo tiéu chuén cua nd, do dé ta can bo (remove) cac to hop ma Etabs tu tao.
Vao menu Design - Concrete Frame Design - Select Design Combo

Choose Combos Choose Combos

List of Combos Diesign Combos List of Cambios Design Combasg
G B Ve
COMB1 DCoM2 COMEZ2
COMBZ2 , COMEB3
COM3 4 Cac td hop DCONT _ b |
y J DeamM2
Ch t; <- Remaove DCONI1 ’2 la Glo <- Flemave
on to >

hO'p BAO Show dO EtabS tl.l'

va bam 0 hQ?’ chQn’

Add cac to hop do

va bam
oK | Cancel | oK Cancel

5. Khai bao hé s6 diéu chinh:

Do dung tiéu chuan Canada nén can phai diéu chinh dé phu hop véi tiéu chuan Viét nam.
O day chi can diéu chinh trong cac thanh cot, con c6t thép dam tinh theo tiéu chuan
Canada hoan toan khép voi tiéu chuan Viét nam.

Chon tét ca céc tiét dién cot bang cach vao Select > by Frame sections> COT, sau d6 vao
menu Design = Concrete Frame Design = View/Revise Overwrite

Nhap K = 0,69 (cho ca 2 phuong Major va Minor)

Concrete Frame Design Overwrites (C5A-A23.3-94)

Element Section -
Element Tope

Live Load Reduction Factor
|nbraced Length R atio [k ajor]
|Inbraced Length R atio [Minor)
Effective Length Factor [K Major) 063
Effective Length Factor [K Minor)
tarment Coefficient [T kajor] b
toment Coefficient [Cr Minor)
HaonSway Moment Factor[Db Major)
MonSway Moment FactorDb Minor)

Sway Moment Factor[D's M ajor]

Sway boment FactarDs Minar]

S L O B M A A A
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Nhé sau khi nhap 1énh xong thi can hity chon cac thanh cot ( bAm nit el ).

6. Tinh ndi lrc va tinh c6t thép:

Tinh ndi lyc nhu binh thudng, chon * = Run Now.

Sau khi c¢6 ndi luc tinh cbt thép, vao Menu Design = Concrete Frame Design = Start
Design/Check of Structure. Trén man hinh s& hién thj dién tich c6t doc trong hé.

- D6i v6i dam: s& thé hién cbt thép trén va dudi

- D6i v6i cot s& thé hién TONG lugng thép, cin clr vao sb thanh thép di khai bdo & phan
Frame Section ma chon @ cho phu hop yéu cau.

Sau nay bét cr luc ndo ta cling c6 thé xem lai duoc dién tich ¢t thép bang 1énh: Vao
Menu Design - Concrete Frame Design = Display Design Info.

Chu ¥ nén doi sang don vi Ton-cm dé cot thép thé hién cho dé doc.

2,386 1.7B L.73 573 178 2,38
1,54 2,68 2,84 2.6  2.68 1,54
=0 = [
; Diéntich Fadtrén = ;
L . L. =0
- tai goi1 - nhip - goi o
J.36  1.61 L.36 5,36 1.6]1  3.38
LB 2,47 2.4% 2.A4% 247 1,81
= I?ién :[lc_h 1;& 6_du?i = Téng =
“a al 801 - ip - 01 -a|dién tich e
Fa trong
cot
L] L] 1]

* Chiy y: Hé 56 diéu chinh K = 0,69 6 trén la hé sé trung binh, néu tinh chinh xdc thi sau
khi tinh dwoc cot thép Fa trong cot thi tinh lai ham luwong va diéu chinh lai hé s6 K nhw
bang sau (viéc lam nay khd mat thoi gian do méi ¢dt cé6 méi u khdc nhau nén sé cé6 méi K
khdc nhau, do do phai nhdp K cho tung thanh cot)

Bang 3 : Gia tri K tuong tng véi mac bé tong va ham lugng cdt thép

Mac bé tong
150 | 200 | 250 | 300 | 350 | 400 | 500 | 600

Ham lugng p
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1.0% 073 | 0./5 | 0.77 | 0.79 | 0.80 | 0.81 | 0.82 | 0.83
1.5% 0.64 | 0.67 | 0.69 | 0.7 | 0.72 | 0.73 | 0.75 | 0.76
2.0% 0.58 | 0.61 | 0.63 | 0.65 | 0.66 | 0.68 | 0.69 | 0.71
2.5% 0.54 | 056 | 059 | 0.60 | 0.62 | 0.63 | 0.65 | 0.66
3.0% 0.50 | 053 | 055 | 0.57 | 0.58 | 0.59 | 0.61 | 0.62
3.5% 0.47 | 050 | 052 | 0.583 | 0.55 | 0.56 | 0.58 | 0.59
4.0% 045 | 047 | 049 | 051 | 0.52 | 0.53 | 0.55 | 0.56
4.5% 043 | 045 | 047 | 049 | 050 | 0.51 | 0.53 | 0.54
5.0% 041 | 043 | 0.46 | 0.47 | 048 | 0.49 | 0.51 | 0.52
5.5% 039 | 041 | 043 | 045 | 046 | 0.47 | 049 | 0.50
6.0% 038 | 040 | 0.42 | 043 | 044 | 046 | 0.47 | 0.48

3.3. Mot s6 kién thirc Etabs nang cao .
3.3.1.B40 16i va khic phuc.

a)L6i Xay dung mé hinh.

Khi kiém tra md hinh, nguoi dung str dung menu Analyze > Check Model
-Trong hinh bén, ¢ thé thay mot s6 16i [

h b h d l k \FU2 B131 & B486 are overlapping each other, Overap =7.5. Check at [28.64 23.11 4.5)
OT] | Check Selected Objects.

p 0 len t u g gap’ 0la CaC Cau 1¢n Waming: Area |oad transfer, Check FO2, F18. Total loss = 3.866387 Ton. For load case TTS.

Warming: Area load transter, Check FO2, F18. Total loss = 10.544633 Ton. For load case HT.

bi chong 1én nhau (overlap), va 13i
phan phoi tai trong san (area load
transfer error).

-C6 thé khic phuc cac 16i bang cach xir

1y truc tiép cac 16i hién thi & dong nhic.
b)Léi khi khai bao Diaphragm
Sau khi hoan thién mé hinh bao gém viéc

khal béo Dlaphragm, Vé tlén hanh phé-n ! Warning: Horizontal rigid diaphragm connection found between joints
, , .2 . at different elevations, Please check.
tich két cau (Analyze), Etabs sé hién thi
mot thong bao 16i thuong hay gip trong o |

viéc khai bao Diaphragm nhu hinh bén.
Y nghia cua thong bao 1a trong Diaphragm cé nhimng diém khong cing cao do vdi cac
diém khac.
Can théng nhat quan diém vé Diaphragm trudc khi tim cach khic phuc 18i nay:
-Viéc gan Diaphragm (rigid diaphragm) 1a dé sir dung gia thiét san tuyét d6i cing, cac
diém trong cung 1 Diaphragm s& c6 cling mdt chuyén vi ngang.
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-Du cong trinh dugc dat chung 1 Diaphragm, nhung pham vi 4p dung cho Diaphragm la
cho timg ting. Cac diém ¢ trong cing 1 Diaphargm nhung & 2 tang khac nhau thi c6 thé
¢6 chuyén vi ngang khac nhau.

C6 2 nhom phan tir trong Diaphragm. Nhom thir nhat 1a Points, nhom thi hai 1a Shell. Do
d6 c6 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.

Nhu da dé cap o trén, khi trong 1 tang, c6 cac diém & cao do trung gian cua ting ciing
dugc gan vao Diaphragm thi Etabs s& bao 16i nhu hinh trén. Nhu vay, dé khac phuc thong
bao 16 & trén, nguoi dung co thé thuc hién béng cach loai bo cac diém trung gian gitra cac
tang ra khoi Diaphragm. Thong qua hai budc:

Buéc 1: Loai bo cac phan tr Ramp ra khoi [ selectrea Object iype
Diaphragm. Chon rit ca cac Ramp bang cach click
menu Select > by Area Object Type, trong cira s6
Select Area Object Type, chon Ramp va click OK

Tiép tuc click menu Assign > Shell/Area > Diaphragms (néu khong c6 phan tir Ramp nao
trong md hinh thi menu nay ¢ ché do an, khong can thyc hién tiép budc ndy ma chuyén
sang budc 2), trong ctra s6 Assign Diaphragm, chon NONE va click OK.

Buéc 2: Loai bo cac Point ra khoi Diaphragm. | Asign biephvagm

Chon toan bo md hinh bang cach sir dung t6 hop ||  oushegne Ciick to
phim Ctrl+A, sau d6 click menu Assign > o — AddNow Diggtvegn _ |
Joint/Point, trong cira so Assign Diaphragm, chon

NONE va click OK

Cancel

™ Disconnect from All Diaphragms

Budc 2 s& loai bo tit ca cac point khong di kém voi phan tir Shell ra khoi Diaphragm.
Sau khi thyc hién 2 budc trén, néu khi phan tich mo hinh ma Etabs van hién thong bao 16
thi nhiéu kha niang trong moé hinh di c6 nhiing phan tir Shell nam ngang (khong phai
Ramp) & cao do trung gian gitta cac ting. Trong trudng hop d6, can tim ra duoc cc phan
tir nay va thuc hién cac budc tuong ty nhu trén dé g& bo chiing ra khoi Diaphragm.
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3.3.2.Thiét ké c6t thép.

a)Tinh toan va kiém tra.

Ddi v6i cac cdu kién cot va vach, Etabs cho phép ngudi dung thuc hién mot trong hai quy
trinh 14 tinh toan hodc kiém tra (Design / Check).

Néu nguoi ding chon quy trinh tinh toan (design), Etabs s& thyc hién tinh toan dién tich
cot thép cua cau kién dua trén ndi luc phan tich dugc va thong s6 vé vat liéu ma nguoi
dung khai bao.

Néu nguoi dung chon quy trinh kiém tra (check), Etabs s& thuc hién kiém tra kha ning
chiu luc cua ciu kién dua trén ndi luc phan tich dugc, thong sb vé vt liéu, va bd tri cbt

thép ma nguoi dung da khai bao.

-Dbi voi cot, ngudi ding lua " Rectanguiar Section
chon mdt trong hai quy trinh nay

N X , . Section Name |CSU
ngay trong phan khal bao dac Properties Froperty kodifiers M aterial
tru'ng tlét dlén Trong cﬁ'a S6 Section Properties... | SetModifiers...| M250 2

- . Dimensions

Rectangule Section, click besth (5] EE— TR
Reinforcement widh (12) as I e

Concrete | | |

Dizplay Calor .

Ok Cancel |
| |
Trong ctra s6 Reinforcement Data, Rectanguiar Reinforcement
. . . Cover to Rebar Center 0.04
tal ml_lC CheCk/DeS|g n l’lgu‘O’l dung Mumber of Bars in 3-dir 9
Ch(_)n quy tr‘lnh tu.ong l’l,ng Murber of Bars in 2-dir |
Bar Size 20d A
Comer Bar Size 20d A
Check/Dezign
" Reinforcement to be Checked
* FReinforcement to be Designed
Ok, I Cancel |
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-b6i véi vach, dé chon mdt trong hai quy trinh trén, Aign Servral Rekidorcing Pler Sectiors

Piet Sections

ngudi dung tién hanh chon véch, sau d6 click menu

Sschonal fioflor. - Secionation
Design > Shear Wall Design > Assign Pier Section Visvos - ';?F”EEN
for Checking > General Reinforcing Pier Section. T
ta sb Assign General Reinforcing Pi e s
Trong cira sd Assign General Reinforcing Pier nt  |lba

Sections, tai muc Check/Design ngudi ding co thé
Check/Deagn
chon quy trinh tuwong tng. [ Reréorcamen tobe cmu]

" Reréocoment to be Designed

ok | _ Cancel |

Trong thyc hanh, théng thudng chon quy trinh toan todn ddi véi cot, va quy trinh kiém tra
doi véi vach.

Qué trinh tinh toan hodc kiém tra c6t thép cot duoc thuc hién béng cach click menu
Design > Concrete Frame Design > Start Design/Check of Structure.

Qua trinh tinh toan hodc kiém tra c6t thép vach duoc thuc hién bang cach click menu
Design > Shear Wall Design > Start Design/Check of Structure.

b)Y nghia gia tri dién tich cot thép cdt nhw thé nao.

Etabs tinh toan dién tich ¢t thép cot thong qua phuong phap 1ap biéu dd tuong tac. Gia tri
dién tich cbt thép cot dugc hién thi (két qua design) 1a gia trj dién tich c6t thép 16n nhat
trong céc truong hop to hop trén ca 3 tiét dién caa cot (chan cot, gitra cot, dinh cot).

Gia tri dién tich cot thép cot duoc hién thi (két qua design - tir day goi tat 1a dién tich thép
yéu cau hodc dién tich thép) 1a tong dién tich ct thép trén toan bo tiét dién.

Quy trinh tinh toan dién tich cdt thép cot di theo cac budc co ban nhu sau:

- B4 trf san vi tri c6t thép.

- Cho ham luong c6t thép thay doi, tinh toan gia tri ctia biéu d6 twong tac, kiém tra kha
nang chiu luc (diéu kién dam bao kha ning chiu lyc 1a hé sb an toan SF > 1)

- Bing phuong phap ding dan, tim ham luong c6t thép théa man SF 16n hon va gan bang
1 (ham luong cdt thép tdi thiéu dam bao kha niang chiu luc)

Nhu vay, dién tich ¢t thép tinh toan dugc trong Etabs, vé nguyén 1y, phu thudc vao viée
bb tri sin vi tri cot thép. Viée bd tri cdt thép khac nhau s& dwa dén cac két qua vé dién tich
cot thép khac nhau, sai sb phu thudc vao cach thirc bo tri va gia tri ndi lyc. Nguoi dung céd
thé khai bao vi tri (kiéu bd tri) cét thép ngay khi khai bao tiét dién cot. Bang cach khai
bao cdt thép tap trung trén mot canh hay phan bd déu trén tiét dién, ngudi dung da chu

dong chon lya viéc cot chu yéu lam viéc mdt phuong hay lam vi¢c theo hai phuong.
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¢)Dién tich cot thép dai.

-Sau khi tién hanh thiét ké (Design),
ngudi ding co thé doc két qua tinh toan
dién tich cbt thép dai bang cach click
menu Design > Concrete Frame Design
> Display Design Info. Trong cira sb
Display Design Results, tai muc Design
Output, chon Shear Reinforcing

Nguoi ding ciing c6 thé doc két qua cho
mdi cdu kién bang cach click chudt phai
vao cau kién do, két qua s& duoc thé hién
nhu hinh bén.

Gia tri cot thép chiu cat dugc ldy bang Ag/S,, trong d6 Ay, 1a dién tich c6t dai va S, 1a

khoang cach gitra cac cot dai.

Vi vi du trong hinh hén, don vi la cm, néu khoang cach ¢t dai 1a 15cm, thi dién tich ¢t
dai yéu ciu 1a: Ay, = 0.058 * 15 = 0.87 cm?. Néu sir dung dai 2 nhanh, dién tich yéu ciu

ctia mdi nhanh s& 1a: Ag,; = Aq/2 = 0.435 cm?. Nhu vdy, néu bd tri dai 2 nhéanh, véi vi du

| Display Design Results
* DesianOupi | Shear Reinforcing |
" Desian Input I:"‘ ign Secton _J
0K | Cancel l
Concrete Beam
Stor STORY1 Section Name D50.30
Beam B148

STATION

BOTTOM
STEEL

Dvetwnles] Summary | Envelope ‘

OK I Cancel

trén day, chiing ta phai bd tri ¢t dai 1a 08@150.

d)Bo sung loai dwdng kinh cot thép.

Ching ta cin quan tdm dén loai duong kinh cdt thép trong Etabs khi cin kiém tra kha
nang chiu lyc cua cac cAu kién, thong thuong la ddi v6i Véach. Etabs d3 mic dinh mot sb
loai duong kinh c6t thép theo cac tiéu chuin, nhung thiéu di mot sb loai dudng kinh
thuong dung trong tiéu chuan Viét Nam nhu D18, D22, D32. Chinh vi thé, ngudi dung

can chu dong bd sung cac loai dudng kinh nay trong Etabs.
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- Bé b6 sung cac loai duong kinh trong
Etabs, ban click menu Options >
Preferences > Reinforcements Bar

Bar Area Bar Diameter

Size, ctra s6 Reinforing Bar Sizes xuit 4dd
hién cho phép ban thém cac dudng : _ Modiy_|
kinh thép. e

Reset to Defauks

Luu y rang chi nén thém cac duong

kinh cht khong nén xd6a cac duong

kinh trong danh sach sin c6 vi c6 thé
s& gay 16i cho Etabs.

e)Y nghia O/S trong Etabs khi thiét ké cot thép.

Ky hiéu O/S 1a viét tit cua cum tir Over Strength, thong béo rang ciu kién khong dam bao
kha ning chiu lyc, xay ra khi ham lugng c6t thép tinh toan vuot qua ham lwong ti da cho
phép. Trong trudng hop ndy, doi hoi phai cé giai phap khic phuc, c6 thé la:

-Thay d6i kich thuéc tiét dién

-Thay doi cuong do vat liéu (tang cép do bén bé tong, st dung nhém thép cao hon, st
dung bién phap gia 6 ...)

-Thay d6i phwong 4n két cau dé diéu chinh noi lyc phan phdi 1én ciu kién dang xét

f)Lam tron két qua tinh toan.

- Hinh thtrc hién thi két qua lién quan dén churc nang Output Decimal Preferences

thé hién ctia Etabs, dugc diéu chinh théng qua menu Number of Decinal Places fo
H ) \ \ \ . Displacements 4
Options cua Etabs, trong truong hop nay la Options - e
> Preferences > Output Decimals. Cira s Output Forces 2
. X . A , Y N Maoments 3
Decimals Preferences xuat hién cho phép diéu chinh S —
s0 chir s6 dau phay (muc do lam tron) trong két qua e
7 9 .2 , , N an . Stresses 3
cac két qua tinh toan. Bé di€u chinh murc d lam tron el I
két qua cbt thép, ban diéu chinh thong sb Rebar Esza”*_"eaf_ — i J
Areas, vi du mudn két qua chi ¢6 1 con sb sau dau & Decimals P
R - \ (" Feet and Inches [1/8ths)
phay’ ban dat lal. " Feet and Inches (1/16ts)
Chuyén don vi sang Ton-cm néu dién tich cot thép N
nhé oK | Cancel |

2)Y nghia ciia hé s6 Pattern Live Load Factor
Dé ké dén tac dong bat loi cua su xuit hién khong déng thoi cua hoat tai, Etabs bd
sung hé sd Pattern Live Load Factor (PLLF) cho phép ngudi dung tac dong dén viéc
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phan phdi lai m6é men ddi véi hoat tai theo hé s gia thiét.
Nguoi dung thay doi hé sé nay bang cach click menu: Options > Preferences >
Concrete Frame Design (d6i voi két ciu bé tong cot thép).

Gia trl méc dlnh trong Etabs la "Concrete Frame Design Preferences

0.75; hé s6 nay chi anh huéng S Pk T S E—
, . Nurmber of In!claciion Curm 24
dén ndi lyc trong qua trinh tu Sl e o
n e z z , , n Fhi [Tension Contrclizd] 09
Phi [Compression Cantroled Twed) 0.E5
dong thiét ke cot thép chir khong Pl i o L
> o X A N X Phi (Shear and/'or Toision) 075
anh huong dén noi lyc cua két Fi (Shea Sesmi] 08
. A A A . 7 ! (o)
qua phan tich két cau, do do e
nhiéu nguodi s& thic mic tai sao | Cinee

hai gia tri m6 men nay lai khac

nhau trong Etabs.

Khai niém nay thuc ra rat gan giii voi sinh vién Viét Nam thong qua tén goi: chat hoat tai
1éch tang 1éch nhip, d6 1a dé ké dén tac dung bat loi ctia phan ndi luc sinh ra trén mot nhip
khi hoat tai xut hién trén nhip lién ké.

Tuy nhién viéc ap dung trong phan mém khong don gian nhu tinh toan trong thyc té, do
d6 Etabs dung mot hé sé gan dang chinh 1a PLLF.

Néu hé s6 PLLF = 0, Etabs sé& thiét ké cot thép ma khong ké dén anh hudng cua kha ning
chat tai 1éch ting léch nhip.

Néu hé s6 PLLF <;> 0, mé men duong trong dam s& dugc tinh toan bang (m6 men do tinh
tai) + PLLF * (mo men do hoat tai véi gia thiét dam c6 2 dau lién két khap.

3.3.3.Chuyén ché d¢ hién thi sang Style den tring.

-Khi muén trich xuat hinh anh ¢¢ 0
chén vao c4c bang tinh, nguoi | Options Help

Preferences... » ‘

ding c6 thé chuyén ché do hién _ "
‘

thi cia Etabs sang nén mau trang, - s

va md hinh mau xam dé co duogc
hinh anh dé nhin hon.

Set Calculator Memary... Qutput..,

Dé thuc hién diéu nay, click menu Options > Color > Set Active Theme
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Trong cta so Display Theme, chon
Gray-Scale

-
Dizplay Themes i

Dizplay Themes

Active Theme

Cancel

Phia duéi 12 hinh anh cira s6 1am viéc cua Etabs sau khi da ddi style

\ A A5 g ETABS Nonlinesr v8.7.4 - TT TCSK Ha Nom - [3-D View] — i 5

Trong truong hop muon doi g7 e e A —— — o

lai nén mic dinh, ngudi [RSals lenslntires kit -8z ia 5 Jenns naie
dng tién hanh Ian luot cic %
budc trén va dat lai ché do |
. , z N
Classical trong cua SO !g
: Ix
Display Theme. o
®
‘V
“ul‘

30V & B

[Inactive

vilooaL  ~[knm

-Khi muén hién thi ca gia tri va hinh
anh biéu d0 sic nét dang den tring
nguoi dung vao Options> Colors>
Ouput

Trong muc Diagram Fill chon chuyén

cac muc sang mau den.

Options  Help

Preferences.. L lm 8 &
Windows b Display...

Set Calculator Memory...

Assign Output Colors I
i~ Contour [~ Steel Ratio: Transparency
Min I Colors Vales |
1 4|[|—
— o | Do i
—E
—— -
— || 1 Rance I
=N ‘
i~ For Device Type:
I
I | @ Screen lm
Mot et Designed " Printer
I I " Calor Printer
Max - ¥ Colar Printer (Graphics)
Reset Defaults I
Cancel




Trong muc b2 a g o 2 3 = o
Diagram Fill chon ZF - s - - -

chuyén cac muc AL

sang mau den. B X E th th i

3.3.4.Xay dung nhiéu hé toa d trong mét hé két cau.
Thuce hién tryc tiép trén tiét giang thong qua vi du:

CAC THONG S6 CHO NHU SAU
c0T 30X50
DAM D1 — 22x35, D2 — 22x50
SAN DAY 12CM, CHIA LAM BA LOAI TIET DIEN SLV, SHL, SMAI
VACH DAY 0.2M, CUA CAU THANG MAY RONG 1M G CHINH GIUA VACH BIEN, CAO 2,4M

—— —— Dudng ludi T s X VACH THANG MAY

3.3.4.Bai tap thuc hanh.
Thuc hanh tryc tiép trén may dung mé hinh cua cac cong trinh sau.
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CHUONG 4. BAI TOAN THIET KE NHA DAN DUNG.

4.1.Cac buéc thue hién thiét ké nha dan dung.

1.Xay dung hé ludi.

- Dinh don vi (luc va chiéu dai). Nén chon don vi ndo ma st dung thudng xuyén trong
qua trinh m6 hinh két cdu nhu Ton-m; KN-m..., mic du c6 thé doi don vi sir dung bat ky
lac nao ta mudn.

- Bit dau tao mo hinh, vao File menu > New Model, chon mét trong nhitng phwong phap
kho1 tao mo hinh.

- Thiét 14p hé thong lu6i(Grid lines). Hé ludi nay cin ¢t chi yéu vao ban vé kién tric cua
cong trinh(s6 truc theo 2 phuong, sb tang, chiéu cao...)

2.Khai bao dic trung vat liéu va tiét dién ciia phan tir.

- Vao Define>Material Properties dé dinh nghia cac dic trung co hoc cua vat lidu. Mot
vai dac trung cua vat liéu nhu:

Mass per unit Volumn: 1a khéi luong riéng

Weight per unit Volumn: 1a trong lugng riéng

Modulus of Elasticity: 1a mé dun dan hoi

fou : 1a cuong do tinh toan cua bé tong = fc

fy : 1a cuong do chiu kéo cua thép, tinh theo gidi han chay. Vi du AIl c6 R,x=2800
kg/cm1, nhung £,=3000 kg/cmz2.

fys - 1a cuong do chiu cit ctia cbt thép, tinh theo gidi han chay vi du: Al ¢o fys =2100

- Vao Define>Frame sections/ Wall/Slab/Deck sections dé dinh nghia tiét dién phan tir
thanh, vach, san.

Beam:

+Top =a’ (chiéu day 16p bao vé phia trén )

+Bottom =a (chiéu day 16p bao vé phia dudi)

+Reinforcement Overrides for Ductile Beams : chiéu dai doan cét thép chong nhau
Column:

Rectangular Reiforcement:

+Cover to rebar Center =a (chiéu day 16p bao vé tinh dén tm cdt thép)

+Number bar in dir 3: S6 16p cbt thép tinh theo phuong 3

+Number bar in dir 2: S6 16p cbt thép tinh theo phuwong 2.

+Bar size : chon dién tich thanh thép
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+Check/Design : Chon mdt trong hai kiéu Design or Area of one bar:

+Reiforcement to be Designed: bai toan thiét ké

+Reiforcement to be checked : bai toan kiém tra

- Va0 Select menu va Assign menu dé hiéu chinh cac tiét dién néu mudn.

3.Vé va hiéu chinh mo hinh.

- V& cac ddi tuong Area (mdr), Line (dudng) va Point (diém) bang cach dung cac biéu
tuong hodc vao menu dé tao mo hinh.

- C6 thé hiéu chinh so d6 két cAdu nhu mong mudn bang cach dung 1énh trong Edit menu.

- Dung céc 1énh trong Assign menu dé hiéu chinh cac dic trung cta cac dbi tuong phan tir
(hinh dang, kich thudc tiét dién, khéi lwong, tdi trong, gidi phong momen, lién két nira
citng, ...). Can chon trude phan tir rdi méi thuc hién cac 1énh gan trong Assign menu cho
cac phan tir da chon do.

- Dung cac 1énh trong View menu Set Building View Options dé cho hién hoic tit cac
thong tin ndo 46 (vi du tiét dién, gidi phong momen, khdp déo, ...)

- Vao Options menu > Preferences dé thay doi cac tiy chon mic dinh (néu muén), vi du
kich ¢& chit, tiéu chuén thiét ké sé su dung,...

4.Khai bao tai trong va to hop tai trong.

- Vao Define menu > Static Load Cases dé dinh nghia cac truong hop tai trong. Luu ¥
rang tiy loai, cdp, chiéu cao cong trinh ma co thé cé cac trudng hop tai trong khac nhau
(gi6 dong, dong dat).

- Vao Define menu > Load Combinations dé to hop tai trong theo tiéu chuén.

- Vao Select menu(Select/by Frame sections, Select/by Wall/Slab...) hoic ¢ thé chon
tirng ciu kién theo ban v& kién triic ma céu kién d6 chiu dang tai khac nhau. Két hop
Assign menu(Assign >Frame/ Line Loads, Assign >Sell/ Area Loads...) dé nhap tai trong.

- Néu c¢6 str dung khéi lugng trong mé hinh tinh toan (vi du dé tim cdc tan sé va dao dong
tw nhién, ...) thi khai bio ngudn tao ra khdi luong bang cach vao Define menu > Mass
Source.

- Xem céc thong tin ciia mo hinh két cau da dung: vao Display menu > Show Loads va
Display menu > Set Input Table Mode. Ta ciing c6 thé click chudt phai vao d6i tuong can
xem thong tin thi man hinh s& xuat hién ra mot Form cung cip céac thong tin vé d6i tuong
da chon.

S5.Hoan thién mo hinh tinh.

- VA0 Assign » Joint/Point » Restraints(Supports) dé gan lién két chan cot.
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- Chon toan bd cong trinh bang cach nhan t6 hop phim Ctrl+A hoic chon biéu tuong all
trén thanh cong cu. Click vao menu Assign > Shell/Area > Area Object Mesh
Options...dé chia nho dam san.

- Click vao menu Assign > Shell/Area > Diaphragms...dé gan san tuyét d6i cimg. Trong
truong hop co tinh dén gid dong hoic mudn gan tai trong vao Diaphragms, cin nhan phim
F5 hoic Analyze > Run Analyze dé xuat hién toa d6 cac tAm(tim cing, tim khdi lugng,
tam hinh hoc) sau d6 m& khoa va nhap lai tai trong ngang.

- X4c 1ap cac thong s6 phan tich (vi du, s6 bdc tw do ciia mé hinh tinh todn) trong Analyze
menu > Set Analysis Options.

- Néu can chia luéi thu cong cho san (Floor), tuong/vach (Wall) hoic mai déc (Ramp) thi
vao Edit menu > Mesh Areas. Thao tic nay ciing c6 thé dugc dung khi dung mé hinh.
6.Chay md hinh va xem két qua.

- Dung Analyze menu > Run Analysis dé phan tich két cau. Khi phan tich xong, nhé kiém
tra xem phan mém c6 thong bao 15i gi hay khong.

- Hién thi két qua phan tich ndi luc dudi dang d6 hoa: Vao Display >Show Member
Forces/Stress Diagram >Frame/Pier/Spandrel Forces.

- Vao File menu > Print Tables > Input néu muén in théng tin da nhap cho mé hinh ra
may in hay Iuu thanh File. Hodc dung File menu > Export > Save Input/Output as Access
Database File dé luu thong tin thanh File co s dit liéu c6 thé dugce xem, hiéu chinh va in
trong phan mém Microsoft Access.

- Pé in két qua (duwdi dang bang biéu), vao File menu > Print Tables > Analysis Output.
Muédn luu két qua thanh File co sé dit liéu ciia phan mém Access thi vao File menu >
Export > Save Input/Output as Access Database File.

-Vao menu Display>Show Table : hién thi cac két qua co thé xuét sang Excel.

+ Dam : Tinh dam chiu mdmen uén chinh theo (Momen 3-3) va Cit chinh (Shear 2-2).

+ Cot :Cot tinh cho bai toan kéo nén 1éch tAm xién, noi luc 1y Axial Force, Momen 3-3
va Momen 2-2

7.Thiét ké két cau.

Bai toan thiét ké 1a nhiéu bai toan kiém tra

-Chon tiéu chuan thiét ké: Menu Option\Preference\Concrete Frame Design

- Sir dung céc 1énh trong Design menu dé thiét ké két cau (cé thé phdi tinh Idp vai lan).

- Bat dau thiét ké : Design>Concrete Frame Design>Start Design/ Check of Structure.

- Pé xem cac thong tin thiét ké, dinh vi chudt vao mot phén tr nao d6 va nhan chudt phai,
chuong trinh m& hop thoai Concrete Design Information, cho biét cac thong tin vé cdt
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thép doc, thép dai trong tirng mat cit. Mudn xem chi tiét hon, nhan vao cac 6 chta Detail
s€ hién hop thoai mai va cho cac thong tin sau :

+Frame 1D : Tén phan tir - Station ID : tén mit cat - Section ID : Tén tiét dién - Combo
ID : Tén t6 hop dung cho thiét ké

+Céc gié trj lién quan dén tiét dién va tham s6 thiét ké ctia vat liéu : L, B, E, Fy, f....

+Cac gia tri lyc dung cho thiét ké : P, M2,M3 va dién tich thép twong tmg (Rebar area)
4.2.Vi du.

Thuc hanh tryc tiép trén may céac vi du sau:

4.2.1.Vidu 1:
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+

MAT BANG SAN TANG 1, 2, 3, 4

<> Khung BTCT 04 tang nhu <> Cac truong hop tai trong :

hinh vé. ) Tinh tdi

- Tang 1 cao 4.5m, mdi ting  + Trong lugng ban than két cau (hé sb vuot tai=1.1)

con lai cao 3.5m + Céc 16p hoan thién trén san: 150 kG/m? (san 1, 2,3) va 230
+ Dam 200x400mm; kG/m?® (san méi)

+ Cot 250x400mm; + Trong luong tudng xdy phan bd déu trén dam tang 1, 2, 3 :
+ San day 120mm; 1T/m (dam bién) va 0.5 T/m (dam giira)

-Bétong B15cH E=2.3x  )Hoat tai sir dung: 240 kG/m* (san 1, 2, 3) va 100 kG/m* (san
10° T/m? mai)
YHoat tai gi6: luc tap trung qui vé tAm hinh hoc ctia mdi san
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Tang FX (T) FY (T)
1 4,675 6.630
2 6.375 9.180
3 6.970 10.455
4 3.825 5.525
Céc truong hop tai Céc t6 hop
Tén truong hop Dién giai To6 hop CAu tric

tai

(1a) TLBT  [Trong lugng ban than(x1.1) | COMBL [(TLBT + CTAO+TUONG) + HT

Trong lugng cac 16p hoan TLBT + CTAO+TUONG + 0.9 (
(1b) CTAO . COMB2
thién HOATTAI + GIOX)
Tai trong tuong tac dung 1én TLBT + CTAO+TUONG + 0.9 (
(1c) TUONG | . COMB3
dam HOATTAI + GIOXX)
L TLBT + CTAO+TUONG + 0.9 (
(2) HOATTAI |[Hoat tai thang dirng COMB4
HOATTAI + GIOY)
_ , TLBT + CTAO+TUONG + 0.9 (
(3) GIOX Gi6 phuong X (trai— ) COMBS5

HOATTAI + GIOYY)

(4) GIOXX  (Gi6 phuong -X (phai <) COMB6 [TLBT + CTAO+TUONG + GIOX

(5) GIOY  [Gi6 phuong Y (truée T) COMB7 [TLBT + CTAO+TUONG + GIOXX

COMBS8 [TLBT + CTAO+TUONG + GIOY

COMB9 [TLBT + CTAO+TUONG + GIOYY

(6) GIOYY  (Gié phuong —Y (sau 1) :
Bao cua (COMBI1 , COMB2, ...,

BAO
COM B9)

Yéu cau

1. V& biéu d6 momen uén ctia dam tang 1 khung truc B vai to hop COMBI (V& tir truc

dam)

2. V& biéu d6 lwe doc cdt truc B-2 véi to hgp COMB3

3. Hay vé& chiéu va truyén gia tri phan lwc tai chan cdt truc B-1, C-2 v6i COMBI dé tinh

toan mong don cho cong trinh.

4.2.2.Vidu 2:

-Mot cong trinh c6 mat bang nhu hinh v&, gom 15 ting va 1 tang ham, chiéu cao cua tang

1a 3,5m, ting hdm cao 3m. Gia thiét tuong gach xay trén tat ca cac dam, tuong day 200.
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Tai trong: tinh tai cia cac 16p hoan thi¢n 1€n san 0,15 T/m2. Hoat tai tinh to4dn san lam
viéc 0,24 T/m2; hoat tai san mai 0,09 T/m2. Tinh tai do tuong tdc dung Ién dam: 1,05
T/m. Chon so bo kich thude tiét dién: san day 150; dam bxh = 300x600; vach day 250.

Base + story 3|Story 4 + story 6|Story 7 + story 9| Story 10 + storyl2 |Story 13 + story 16

800x800 700x700 600x600 500x500 400x400
©
1 [©
1le
1o
-
®
3900 | 1600 | 2000 7500 7500 2000 | 1600 | 3300
o OO0 @ ® @ ®
4.2.2.Vi du 3:
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CHUONG 5. BAI TOAN THIET KE NHA CONG NGHIEP.

5.1.C4c budée thwe hién thiét ké nha cong nghiép.

1.Xay dung hé¢ luéi.

- Pinh don vi (Tuc va chiéu dai). Nén chon don vi ndo ma st dung thudng xuyén trong
qua trinh mo hinh két cau nhu Ton-m; KN-m..., mic du c6 thé d6i don vi str dung bat ky
lac nao ta mudn.

- Bit dau tao mo hinh, vao File menu > New Model, chon mét trong nhitng phuong phap
kho1 tao mo hinh.

- Thiét 1ap hé thong lu6i(Grid lines). Hé ludi nay can c&t chi yéu vao ban vé kién tric cia
cong trinh(sd truc theo 2 phwong, s6 ting, chiéu cao...). Trong tai liéu nay chil yéu dé cap
dén tinh khung phing cho nha céng nghiép nén sb truc theo phuong Y nhap 1a 1.

2.Khai bao dic trung vat liéu va tiét dién ciia phan tir.

- Vao Define>Material Properties dé dinh nghia cac dic trung co hoc cua vat liéu. Trong
muc Define Material chon Steel. Mot vai dac trung cua vat liéu nhu:

Mass per unit Volumn: 1a khéi luong riéng (nhap 0.785)

Weight per unit Volumn: 1 trong lugng riéng (nhp 7.85 Tan/m°)

Modulus of Elasticity: 14 mé dun dan hdi (E=2.06x10° kg/cm?)

- Vao Define>Frame sections dé dinh nghia tiét dién phan tir dim, cot. Luu y ring co
nhiéu loai tiét dién thép nhu I, C, U, H, V, L, O...

Véi tiét dién chir I:

+ Outside height (t3): Chiéu cao bdn bung

+ Top flange width (t2): Chiéu réng bdn canh trén

+ Top flange thickness (t;): Chiéu day bdn cdnh trén

+ Web thickness (t,): Chiéu day ban bung

+ Buttom flange width (t2): Chiéu réng bin canh duwéi

+ Buttom flange thickness (t;): Chiéu day bdn canh dudi

- Vao Define>Frame sections>Add Nonprismatic dé¢ khai béo tiét dién thay doi.

- Vao Select menu va Assign menu dé hiéu chinh cac tiét dién néu mudn.

3.Vé va hiéu chinh mo hinh.

- V& cac ddi tugng Line (dwong) va Point (diém) bang cach dung cac biéu tuong hoic vao
menu dé tao mo hinh.

- C6 thé hiéu chinh so d6 két cAdu nhu mong mudn bang cach dung 1énh trong Edit menu.
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- Dung céc lénh trong Assign menu dé hiéu chinh cac dic trung cua cac d6i twong phan tir
(hinh dang, kich thudc tiét dién, khéi lwong, tdi trong, gidi phong momen, lién két nira
citng, ...). Can chon trudc phan tir rdi méi thuc hién cac 1énh gan trong Assign menu cho
céc phan tir da chon do.

- Dung cac 1énh trong View menu Set Building View Options dé cho hién hoic tat cac
thong tin ndo d6 (vi du tiét dién, gidi phong momen, khép déo, ...)

- Vao Options menu > Preferences dé thay ddi cac tiy chon mic dinh (néu muon), vi du
kich ¢& chit, tiéu chuén thiét ké sé su dung,...

4.Khai bao tai trong va t6 hop tai trong.

- Vao Define menu > Static Load Cases dé dinh nghia cac trudng hop tai trong. Luu ¥
rang nha cong nghiép c6 tai trong cau tryc.

- Vao Define menu > Load Combinations dé t6 hop tai trong theo tiéu chuén.

- Chon tung cAu kién theo ban v& két cAu ma ciu kién d6 chiu dang tai khac nhau. Két
hop Assign menu(Assign >Joint/ Point Loads, Assign >Frame/Line Loads ...) d& nhap tai
trong.

- Xem céc thong tin ciia mé hinh két cau da dung: vao Display menu > Show Loads va
Display menu > Set Input Table Mode. Ta ciing c6 thé click chudt phai vao d6i tuong can
xem thong tin thi man hinh s& xuat hién ra mot Form cung cp cac thong tin vé ddi tuong
da chon.

S5.Hoan thi¢én mo hinh tinh.

- VA0 Assign » Joint/Point » Restraints(Supports) dé gan lién két chan cot.

- X4c 1ap cac thong s6 phan tich (vi du, s6 bdc tw do ciia mé hinh tinh todn) trong Analyze
menu > Set Analysis Options.

6.Chay mé hinh va xem két qua.

- Dung Analyze menu > Run Analysis dé phan tich két cdu. Khi phan tich xong, nhd kiém
tra xem phan mém c6 thong bao 15i gi hay khong.

- Hién thi két qua phan tich ndi luc dudi dang d6 hoa: Vao Display >Show Member
Forces/Stress Diagram >Frame/Pier/Spandrel Forces.

- Vo File menu > Print Tables > Input néu muén in théng tin da nhap cho mé hinh ra
may in hay Iuu thanh File. Hoac dung File menu > Export > Save Input/Output as Access
Database File dé luu thong tin thanh File co so dir liéu ¢6 thé duoc xem, hiéu chinh va in

trong phan mém Microsoft Access.
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- Pé in két qua (duwdi dang bang biéu), vao File menu > Print Tables > Analysis Output.
Mubdn luu két qua thanh File co s¢ dit lidu cta phan mém Access thi vao File menu >
Export > Save Input/Output as Access Database File.

-Vao menu Display>Show Table : hién thi cac két qua co thé xuét sang Excel.

+ Dam : Tinh dim chju momen uén chinh theo (Momen 3-3) va Cit chinh (Shear 2-2).

+ Cot :Cot tinh cho bai toan kéo nén 1éch tim xién, no1 luc léy Axial Force, Momen 3-3
va Momen 2-2

7.Thiét ké két cAu thép.

Khai béo vat lidu: f,: Cuong do gi¢i han chay; Trinh ty thuc hién : gidng nhu két cdu
BTCT Kiéu phén tir.

-Column: Phén tir ndy song song phuong Z

-Beam : Phén tir song song mit phang XY

-Giang (Braced)

-(Effective Length Factor (K)): phu thudc vao lién két (Phan ttr, gbi tua, restraint,
phuong). Etabs ty dong tinh K (Lién két nat, phan tir). Mic dinh khong xac dinh dugc
kiéu lién két 1ay= 1.

5.2.Vi du.

Thuc hanh tryc tiép trén may dung mo hinh ciia cac cong trinh sau.
Vi du 1: Nha cong nghi¢p 1 nhip 1 tang.
Bang Cac thong sb vé cau truc:

, Nhip Kich thuéc gabarit ap luc banh xe
Ste | ) Trong lugng )
cau chinh (mm) Ién ray (KN)
trye (M
truc
QM| ‘ Xe
con(Gyc)
6,3 | 22,5 | 810 | 160 | 3880 | 3200 9,22 0,59 48,7 16,7

Cac kich thuéc chinh cia khung ngang:

a. Theo phuong dirng

- Chiéu cao tir mit ray cau truc dén day xa ngang:
H, =H, +b, =0,81+0,3=1,11(m)

Véi: He= 0,81 m — chiéu cao gabarit cta cAu truc.

bk = 0,3 m —khe ho an toan giira cau truc va xa ngang.
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= Chon H, = 1,2 (m)

- Chiéu cao cot khung tinh tir mit méng dén day xa ngang:

H=H, +H,+H,=7,4+12 +0=8,6(m)

Trong do: H; - cao trinh dinh ray, H; = 7,4 m;

H; - phan c6t chon dudi nén,coi mit mong & cdt + 0,000( Hs = 0)

- Chiéu cao cua phan cot trén, tinh tir vai cdt d& dam cau truc dén day xa ngang:

H‘ :HZ +Hdct +Hr :1’2+0’7+0’2:2,1(m)

- Chiéu cao cua phan cot dudi, tinh tor mdt mong dén mat trén cua vai cot:

H,=H-H =8,6-2,1=6,5(m)

b. Theo phwong ngang:
- Nhip céu truc: L = 22,5 (m)

- Chiéu cao ti€t di¢n cOt chon theo yéu cau vé do cung:

h:(1+1jH=(1+1jx8,6:(0,43+0,573)(m); Chon h = 40(cm)
15~ 20 1520

Kiém tra khe hé gitta cau truc va cot khung:

z=l+a-h=0.75+0-0,4=0,35m>z_ =0,16(m)

So d6 két cau khung ngang nha cong nghiép:

+74
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24000
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79

| 2100 |

6500

8600




c. So' d6 tinh khung ngang

+9.800

I;

HB600 Lok

+6.500 L pown it 1

+0.000 I,

4000

=_

DOMN 2

8000

TR THAY 801 TET DEN

8000 | 4000

24000

Gia thiét tiét dién:

SO PO TINH KHUNG NGANG

- Cot: , H=8600mm,h=400mm,b=200mm,t =7mm,t =10mm

- Xa ngang co kich thuéec :

Dau xa: h=400mmb =200mm,t, =7mm,t, =10mm

Dinh xa: h=250mm,b =200mm,t, =7mm,t, =10mm

Gilra xa: h=250mm,b=200mm,, =7mm,t, =10mm

Cac tai trong tac dung:
- Tinh tai:

6,825kN
3,754kNm

4000

9,224kN 1 ’0725KNW\\

8000

3,754kNm |,

24000

8000 | 4000

TINH TAI TAC DUNG
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- Hoat tai: Hoat tai nira mai trai, phai, cad mai:

4000 8000 8000 4000

24000

HOAT TAINUA MAI TRAI

,;;;;;;;;;;;ssssss!!””""”’!!!!!Ezzikk \
[ |
4000 ! 8000 ! 8000 L0
24000

HOAT TAINUA MAI PHAI
2,53®Im 2,535kN/m

\ Y

4000 8000 8000 | 4000 ;

24000

HOAT TAI CA MAI
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- Hoat tai gio: Hoat tai do gi6 trai, phai:

4000 8000 8000

4000

24000

HOAT TAIDO D, TRAI

82

. =
L. B
£ NEEE
Z —eZ =]
< | oS 8
™ S =
132 gl ==
—
—
> [
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HOAT TAI GIO TRAI
A
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“« S
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Z zZ =
X X ==
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|
|
« [
0| 8000 | 8000 L o ‘
24000
HOAT TAI GIO PHAI
- Hoat tai do Ap luc dung cta cau truc Dpay 1€n cOt tréi:
= 7”7”””'””"”———w,, g&,
127,78kN 43,82kN _
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- Hoat tai do Ap luc dimg cta cau truc Dy 18n cot phai:

43,82kN

24,10kNm

V)

4000

8000

70,28kNm
Q|

8000 4000

24000

HOAT TAI DO D,,,, PHAI

- Hoat tai do lyc ham ngang cau truc 1én cot trai:

4000

8000

8000 4000

1
24000

HOAT TAIDO T, TRAI

- Hoat tai do luc him ngang cau truc 1én cot phai:

4,52kN
b —
[ — [ E—
mw 8000 | 8000 4000
24000
HOAT TAI DO T, PHAI
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T6 hop CAu triic T6 hop Céu tric
COMB1 |TT+ HTTRAI COMB7 | TT + 0.9(HTTRAI + GIOPHAI)
COMB2 |TT + HTPHAI COMB8 | TT + 0.9(HTPHAI + GIOTRAI)
COMB3 | TT+HTCD COMB9 | TT + 0.9(HTPHAI + GIOPHAI)
COMB4 | TT + GIOTRAI COMBI10 |TT+0.9(HTCD + GIOTRAI)
COMBS5 | TT + GIOPHAI COMBI11 |TT+0.9(HTCD + GIOPHAI)
coviss | [TRSTTRAI® [gao | Bancas COMRL CoMaz, oV

Khi ¢6 cau truc, xét thém cac t6 hop:

T6 hop CAu trac
COMB12 |TT+ HTTRAI+T may" +Dimax”
COMB13 | TT + HTTRAI+T e +Dia”
COMB14 | TT+ HTTRAI+Tmax" +Dimad™
COMB15 | TT+ HTTRAI+Tma +Diast”
COMB16 | TT + HTPHAI+Tmax” +Dinax”
COMB17 | TT + HTPHAI+T o +Dinas”
COMB18 | TT + HTPHAI+T s +Dinax™
COMB19 | TT + HTPHAI+T o +Dima™
COMB20 | TT + HTCD+Tmax" +Dax
COMB21 | TT + HTCD+T max™" +Dimax”
COMB22 | TT + HTCD+Tmax" +Dimax””
COMB23 | TT + HTCD+T ™ + Dy
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Ghi ch(: Khéng nén khai bdo té hop dang nay ma nén xudt ndi lirc ra bang Excel réi ldp
bang 16 hop noi lyc.

Vi du 2: Nha céng nghiép 3 nhip 1 ting.
Cho kich thudc Gabarit cua khung ngang.
Theo phwong dirng
- Chiéu cao H, tir dinh ray cdu truc dén cao trinh canh dudi rudng(xa ngang):
H, = Hy + by
Trong d6: Hy Chiéu cao Gabarit cau truc,tra catalo cau truc Hy = 1330 mm
be =200 mm: Khe hé an toan gitra xe con va két cau
= H,; =1330 + 200 = 1530 mm
- Chiéu cao tir cao trinh mat nén dén canh dudi thap nhat ciia ruong la:
H=H; + HytH;
Trong do: H;1=7400mm : Chiéu cao tir mit nén dén cao do mat ray
Hs=0: phén cot chon dudi nén,coi mat mong & ¢t + 0.000
H = 7400 + 1530 = 8930 mm
- Chiéu cao phan cot trén:
Hy = Ha+ Hgee + H;
Trong d6: Hyc: Chiéu cao ctia dam cau truc. Hye = 524 mm
H,: Chiéu cao cua ray va 16p dém. H, = 146 mm
Hy = 1530 + 524 + 146 = 2200 mm
- Chiéu cao phan cot dudi:
Hg=H - Hy +Hj
Hy = 8930 — 2200 +600 = 7330 mm
Trong do: Hy: Phan c¢ot chon dudi mat nén, léy H, =600 mm
- Cao trinh dinh mai.
M=H+H,+t+hy
Trong d6: H; - Chiéu cao giita rudng, H, = 0,9 m.
t - Tong chiéu day cac 16p mai (xa go, tam lop, 16p cach nhiét)
t=0,2+ 0,65+ 0,07 =0,2657 m.
hgr - Chiéu cao dinh rudng. Dy kién chon hg = 500 mm.,
= M =8930 + 900 + 265,7 + 500 = 10595,7 mm = 10,6 m.
- Cao trinh dinh tuong.
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M’ =H +t + hg, = 8930 + 265,7 + 500 = 9695,7 mm =9,7 m.

Kich thudéc theo phwong ngang

- coi Tryc dinh vi trung vo1 mép ngoai cua cot(a=0). Khoang cach tir truc dinh vi
dén truc ray cAu truc:
L-L, 18-165
22 |
Chiéu cao ti€t dién cdt chon theo yéu cau do cliing:
h= (i—ij H= (i +ij8, 93= (0, 595--0, 4465)

15 20 15 20

Chon he= 450 mm ddi vai cot bién.

L, = =0,75

Chon he= 500 mm ddi véi cot giira.
Kiém tra khe h¢ gitta cau tryc va cot khung:
z=L,-h =0,75-0,5=0,25>7,,=0,16
Tir s6 liéu dau bai va can cr vao diéu kién cdu tao ta chon so bo kich thudc tiét dién
va cac kich thuéce chinh cia khung ngang nhu hinh vé.

N

+10600 !

= o | Ja 10y | Jal —
+ | !
48930 = ﬁl |
o | -
LM | ﬁ. gT 3 | 5 |
s |
— Stre true Q=200 tAn -|- Ste truc Q=200 tAn i
H7s0] 16500 bag .
2 R |
450 .} 500 |
I | -
- |
| |
$0.000 | '
-0.600 = il i !
TH TKTK[TK TKT K TK T KT KT KT KT K TKT XK 7 X7 X 7 X7 X
Ll Ll |
[ 18000 | 9000

L]

© ©

Cac kich thuoc chinh cua khung ngang.

K
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M6 hinh héa so d6 hé khung phang, cac thanh lién két v6i nhau bang cac nut cting

va chéan cot lién két ngam v6i mong. So dd tinh khung va thir tw qui wdc phan tir cac thanh

nhu hinh vé dudi.

1] (1] [] (]
, So do tinh khung.
- (Gia thiét cot co kich thudc nhu sau:
+ Cot bién: H=9530mm ,h=450mm, t, =8mm, b=250mm,t, =12mm.
+ Cot gitta: H=9530mm ,h=500mm, t, =8mm, b=250mm,t; =12mm.
- Ruong ngang c6 kich thudec:
+ Pau ruong: h=450mm, b=200mm, t, =8mm, t, =10mm
+ Dinh rwong: h=250mm, b=200mm, t, =8mm, t, =10mm
Bang tong hop cac gia tri tai trong tac dung 1én khung.
. GIA TRI ‘
TEN TAI TRONG ng DANG TAI TRONG TIEU ' TI’CI\I}E'%%N
' CHUAN
q Phén bd trén rong ngang (ﬁ?/’r?;'
TINH TAI N Tap trung dinh cot 856(kG)
Gaet |Tap trung vai cot 768(kG)
Mgt | Tap trung vai cot 403(kGm)
HOAT TAI MAI |P Phén bd trén rudong ngang 234(kG/m)
Dmax | Tap trung vai cot 29930(kG)
Dmin | Tap trung vai cot 596(kG)
HOAT TAI PUNG |Mmax | Tap trung vai cot bién 15713(kGm)
CAUTRUC  [Myin | T4p trung vai cot bién 3129(kGm)
Mmaxe | Tap trung vai cot gitra 22447(kGm)
Mnin2 | Tap trung vai cot gitra 4470(kGm)
HOAT TAI T4p trung cao trinh dam
NGANG CAU | Thax hAMm 1330(kG)
TRUC
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0s  |Phén b trén cot 541,7(kG/m)
Oh Phan bd trén cot 308,1(kG/m)
Oe1  |Phén b trén ruong ngang 109,4(kG/m)
GI16 Qe2  |Phén b(f) trén rudng ngang 342(kG/m)
Jes  |Phéan bo trén rudng ngang 342 (kG/m)
Jes  |Phan bd trén ruong ngang 342 (kG/m)
Jes  |Phén b trén ruong ngang 342 (kG/m)
Jes  |Phan bd trén rudng ngang 342 (kG/m)

Yéu ciu: Xéc dinh ndi luc khung, ndi luc cic phan tir thanh Gng véi cac truong hop

tai.
+ Xuit biéu do ndi luc twong tmg véi cac trudng hop tai dang anh den tring.
© & 3 < P < 3 <« ©
3 = ' &
A [T LI BR T LLLELL T
Sk)g \4 \ bt g&l
< <
(1] 1] (1] 1]

T4i trong do tinh tai.

234,00
234,00

|

] :234 gl

L] [ ] [1]

T4ai trong do hoat tai mai nira trai.
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[]

L]
234. 80
—

Tai trong do hoat tii mai nira phai.

e
(1] 1] [1] [T]
T4ai trong do hoat tai mai pa 1
o EMAm.
1] L] 1] L[]
Tai trong do hoat tai mai pa 2
S A1)
1] [[] [1] 1]

T4ai trong do hoat tai mai pa 3
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1]

A” | []
AM _ |
< ]
0965 2, ]
(0147474
AM 1461
s []
0662 ]

Tai trong do Do 1

_ ]

AM _ |

_ []

A” _ |

= ]

05667 <, ]
Lv¥T
AM 61¢

S ]

0965 ~ O

Tai trong do Do 2

1]

0965/ 2,

0LvY

Lyvie

1]

0£66¢

(1]

1]

Tai trong do Dy 3

(1]

05662 2,

Lyvee

L]

(1]

1]
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Tai trong do D, 4

>
|

1] (1]

=S

22447

(1]

Tai trong do Do« 5

>
|

S
4470

zw

29930

15713

3129
“&

b

L] (1] L] 1]

T4ai trong do D, 6
1 3.3, BH

(L] L] 1] 1]

Tai trong do T« 1
1330, D

1] L] 1] L]

Tai trong do Ty 2
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3.3, B

Tai trong do Ty 3

] 1]

_————_—_—_—_—_—_‘————__————'_—_—_—_—_—_‘————_

1104, B,

Tai trong do T\« 4

1]

Tai trong do Ty« 5

1]

Tai trong do T\, 6

92

] 1]

o320, BB

] 1]
. — T
1330, Pe-
1] 1]




Tai trong do gio phai

T6 hop ndi luc

Ta xét 2 loai t6 hop

- T6 hop co ban 1: gdm tinh tai thuong xuyén va 1 hoat tai

- T6 hop co ban 2: gém tai trong thudng xuyén va nhiéu hoat tai nhan véi hé s6 to
hop 0,9. Trong truong hop ndi lyc do tai trong cta 4 cau truc cung tac dung 1én mat cot
dugc nhan thém hé s6 t6 hop 0,7. Két qua cu thé duge ghi trong bang to hop.

Tur két qua tinh toan noi lyc nhu trén ta tim ra trudng hop noi luc bét loi nhat dé tinh
toan tiét dién khung. Vi cot ta xét 4 tiét dién: chan cot, vai cot (2tiét dién), dau cot. Véi
rudng ngang ta xét 3 tiét dién: dau rudng, 1/3 rudng, dinh ruong. Tai mdi tiét dién co céc
tri s6 M, N, V.
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CHUONG 6 : KET HOP AUTOCAD, EXCEL, ACCESS, ETAB TU PONG
HOA THIET KE

6.1.Xuit két qua ra access

1.Céc bude xuit két qua .

2.Loc xtr Iy két qua bang query trong Access .

6.2.Chu trinh tinh téan dan thép bang CAD, Access, Excel.

1.Tao mod hinh trong Cad

-Thong thuong, 1ay ludn ban vé CAD 2D tir kién tric guri sang cho nhom két ciu.

-Stra lai va nhém cac thanh thanh céc layer cé tinh chét giéng nhau (dua trén tiét dién

chon so bo ban dau, mdi tiét dién vao mot layer).

2.Nhap mo hinh vao trong Etabs.

-Dinh nghia tiét dién trong CAD

-Xac dinh don vi tinh.

-File*nport*"DXF file, chon file SAPDXF.DXF chtra trong thu muc Etabs

-Import lan luot ting layer mot vao trong Etabs. Tuong tng véi timg layer ta chon mot

tiét dién da dinh nghia ¢ budc trude.

-Sau khi import tt ca so do tinh, ta dugc m6 hinh hinh hoc.

-Gén c4c diéu kién bién cin thiét.

-Dinh nghia tai trong va gan tai trong cho két cau...

-Chay ra ndi luc cuia cac thanh.

3.Xir Iy két qua dng Excel

Export tit ca mo hinh cing két qua tinh toan sang excel. Fileexport® Etabs MS

Excel Spreadsheet XLS file, danh dau vao tat ca cac bang.

Lap bang tinh trong Excel, dua vao ndi luc di c6 trong cac thanh gian, kiém tra 6n

dinh cua cac thanh. P6i v6i nhitng thanh khong du kha nang chiu luc ->ting tiét dién. Doi

v6i nhitng thanh ndi luc quéa bé ->giam tiét dién xudng.

Quay lai file vira xuat két qua trén. Stra nhiing lai tiét dién cta nhiing thanh can stra

trong sheet “Frame Section Assignments”.
4. Nhap lai mé hinh vao trong Etabs

Fileimport™ Etabs MS Excel Spreadsheet XLS file. Khi d6 ban da c6 toan bo mo

hinh vira xuat ra kém theo cac tiét dién da thay doi.

Budc tiép theo chi viéc chay chuong trinh dé nhan duoc két ciia ndi lyc moi.

5.Lip lai chu trinh dén khi dat két qua .

Lap lai chu trinh trén dén khi ban cam thay két qua ndi luc trong cac thanh 1 hop 1y.

94



95



