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LOI MO DAU

SAP (Structural Analysic Program) la ho chiong trinh phén tich két cdu do Gido
sw Edward L. Wilson nghién cteu va phdt trién tai Pai hoc California, Berkeley Hoa
Ky. SAP dwoc thuong mai héa boi hdng CSI véi phién ban (version) dau tién ra doi
vao nam 1970. Tir @6 dén nay SAP ludn dwoc mé rong va bé sung lién tuc. Hé
chuwong trinh SAP du nhdp vao Viét Nam tu nhitng ndm 1990 véi cdc phién ban nhu
SAP86, SAP90 va SAP2000. Phién ban SAP2000 hoat dong hoan toan trong moi
truong Windows va duwoc giang day chinh thirc cho cdc sinh vién nganh xdy dung
cong trinh tqi cac truong dai hoc & Viét Nam. Da co nhiéu két cdu cong trinh thuc 1é
& Viét Nam dwoc phan tich va thiét ké bang chuong trinh SAP2000. Hién tai
SAP2000 phién ban 14 dd ra doi voi rat nhiéu tinh ning manh trong phén tich va
thiét ké c6 thé dp dung cho rdt nhiéu dang céng trinh khdc nhau nhw két ccfu dan
dung, két cau cong trinh bién, két cdu cdu... SAP2000 lién tuc dwoc bé Ssung va mo
rong de phadn tich va thiét ké nhiéu dang két cdu ddc biét nhw cdu dam hop du vung
luc thi céng phdn doan, cdu ddy ving, cau ddy vong, phan tich dong dat, phan tich
két cdu dan khoan trén bién, ...

Nhén thcfy nhu cdu can thiét cho viéc hoc tdp SAP2000 V14 cua cac sinh vién cdc
nganh xdy dung céng trinh ciing nhu tro giup cho cdc kp sw thuc hanh SAP2000 V14
Ung dung cho cong trinh thuc té, nhom tdc gid t6 chire bién soan tap sach “ Ung dung
SAP2000 V14 trong phdn tich va thiét ké két cdu xdy dung”. Két cdu sach duwoc phan
thanh hai tdp, tdp 1 gidi thiéu t(fng quan vé SAP2000 vi14, cdc van dé co ban cia
SAP2000, h¢é thong giao dién d6 hoa, menu lénh va cdc vi du thiee hanh mot sé két céu
co ban. Tinh ndng phan tich va thiét ké cau ciia SAP2000/Bridge ciing dwoc gidi thidu
trong tdp 1. Tap 2 du kién sé dé cdp dén viéc vimg dung SAP2000 dé phan tich vd thiét
- ké cdc dang két cdu cong trinh thuc 16 nhw phdn tich nén méng, phén tich twong tdc
két cdu-ddat nén, phan tich nha cao tang, phén tich cdu dic hdng, phan tich cau day
ving, phén tich cdu ddy vong, phan tich céc bai todn phi tuyén, ...

Do su han ché vé thoi gian va kinh nghiém, chdc chén tai liéu van con mot vai
thiéu sét. Nhom téc gic rdt mong sw dong g6p ¥ kién cia cdc ban doc. Moi y kién
déng gop vé tdp sdch xin giri vé dia chi - Trung tam Khoa hoc Céng nghé va Tu van
dau tw, Trwong dai hoc Béch khoa Da Néng. Khu A, s6 54, Nguyén Lwong Bang,
Thanh phé Pa Néng.

Cac tac gia
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Chuong 1
GIOI THIEU CHUNG VE SAP2000 V14

SAP2000 1a phién ban tbt va than thién véi ngudi dung nhat cua cic chuong trinh
thudc ho SAP. So vdi phién ban SAP dau tién nim 1996, SAP2000 1a phién ban dau
tién ciia SAP dugc tich hop hoan toan trong moéi trudng Windows. N6 ¢6 tinh nang
giao dién dd hoa manh, d& sir dung va rit hiéu qui. Viéc tao va chinh sira md hinh,
thuc hién phan tich, kidm tra va t&i uu hoa thiét ké, hién thi va xuét két qua daura, ...
déu duoc thyc hién trén mot giao dién duy nhit. M6t mé hinh két ciu don gian c6
thé ding cho nhiéu dang phan tich va thiét ké khac nhau.

1.1- CAC CAP BAC VA TINH NANG CHUONG TRINH

Phién ban mé&i nhét cia SAP2000 c6 3 cip bac phan tich khac nhau, chiing déu
dung chung mét giao dién dd hoa ngudi dung d6 1a: SAP2000 co ban (SAP2000
Basic - B), SAP2000 b sung (SAP2000 PLUS - P), SAP2000 néng cao (SAP2000
Advance - A). Cac modul b6 sung khic nhu Bridge (BR), Cong trinh ngoai
khoi/séng (OS), Cong trinh x4y dung theo nhiéu giai doan (SC).

T4t ca cac chuong trinh ¢6 dic diém 13 nhidu tinh ning manh nhu: Phan tich bai
toan nhanh, xét dugc tai trong luc va chuyén vi, phan tir thanh khong lang try, phan tir
gidng chi chiu kéo, gbi dan hdi theo dudng va theo mit, phan tir cap du tng luc cing
sau, phan tr tAm vo phan 16p do chinh x4c cao, phan tich dang dao dong riéng, nhiéu
hé thdng toa d6 cho cac so dd xién, nhiéu tity chon rang budt nit, kha ning gdp céc
luéi PTHH d& dinh nghia, ma trén d6 ctimg gi dan hoi tbng quat 6x6 va tiry chon t6
hop hozc bao nhidu phan tich dong luc hoc trong cting mot 14n chay chuong trinh.

“SAP2000 PLUS” bd sung thém kha ning khong gidi han s& phan t, kha ning
phén tich tai trong di ddng cua ciu, hoan thién cac loai phr:fm tr hitu han (PTHH),
phan tich tin s6- ving (ca kiéu trang thai bn dinh va mat d6 phé nang luong), phan
tich theo lich str thoi gian va tity chon phén tich dn dinh. “SAP2000 PLUS” xét dugc
hiéu tmg dich chuyén nén do dong dét véi cac phan tir giam chén.

“3AP2000 ning cao” mé rong tinh ning cta mirc “SAP2000 PLUS” bang viéc bo
sung 181 phén tich dya trén 64 bit (yéu cau vi xit I 64 bit), xét duge cic phan tu lién
két phi tuyén, khép déo ding trong phin tir thanh, phan tir cép day xich, phan tir tAim
vo phi tuyén va phan tich phi tuyén hinh hoc. Céc kha ning phén tich phi tuyén tinh




cho vat liéu va hiéu ung phi tuyén hinh hoc bao gdm phan tich 13p, phan tich lich st -
thoi gian phi tuyén theo cach chdng chit dang hodc tich phén truc tiép.

Tt ca cac chuong trinh SAP 2000 néu trén déu c6 tinh ning manh vé thiét ké két
ciu thép, bé tdng, nhom, thép hinh can ngudi, thuc hién trong cling giao dién ding
dé tao va phan tich mé hinh két cAu. Khi thiét ké két ciu thép va nhém SAP 2000 c6
kha ning thay dbi kich thuéc ban dau va t61 wu hoa kich thude mat cit. ‘

Thiét ké cac cAu kién thanh bé téng cbt thép bao gdm tinh toan lugng cdt thép yéu
cau, ham luong thép va img sut thiét ké cu kién tAm vo. Céc ciu kién cé thé tao
nhém khi thiét k& va bAm chudt trén phan tir dé hién thi chi tiét két qua tinh toén
thiét ké. Chuong trinh SAP 2000 h trg rét nhiéu tiéu chuan thiét ké cla cac qudc
gia khac nhau, cac tiéu chuén quéc té va [udn dugc cap nhét theo thoi gian.

Céac md dun bd sung duge tich hop trong giao dién SAP2000 bao gdm:

- Thiét ké ciu theo ddi tuong (SAP2000/Bridge)

- Xét qua trinh x4y dyng theo nhiu giai doan c6 tinh dén cac hiéu tmg phu thudc
thoi gian (tr bién, co ngét, ching rdo, thay dbi cudng do vit liéu).

- Xét tai trong séng/két ciu cong trinh ngoai khoi (cong trinh bién).

T4t ca cac dir lisu SAP2000 nhu thong tin mé hinh, két qua phan tich, két qua
thiét ké c6 thé duoc truy xult dudi dang két cdu dit liéu bang. Dir liéu bang c6 thé
soan thao va hién thj trong giao dién hodic két xuit (Export) sang file co s& dit lidu
Microsoft Access, Microsoft Excel hodc file vin ban. Dit liéu c6 thé két xuét tao céac
béo cdo hodc thuc hién cac tinh toan déc biét khac. Cac bang dit 1i€u nay co thé nhap
vao (Import) SAP2000 tao ra m6 hinh hodc dugc hiéu chinh bén ngoai méi truong
SAP2000. Tinh ning nhap vao va két xudt c6 phd bién trong cic chuong trinh thiét
ké va phén tich khac.

Mot giao dién 14p trinh Umg dung mo (Application Programming Interface -OAPI)
cling dugc tich hop trong SAP2000. OAPI cung cip cho cic nha phat trién cac san
pham CAD va 3D gin két va truy cap mot cach hiéu qua dbi véi ky thuét phén tich va
thiét k& rit manh ctia SAP2000. C4c nha phat trién bén th ba c6 thé tao cac modul -
chuong trinh gin két chat ché véi SAP2000, cho phép chuyén cic mé hinh vio
SAP2000, diéu khién SAP2000 thuc hién tinh toan va trich xuft cac két qua phén tich
va thiét ké tir SAP2000 vao trong img dung ctia ho. OAPI twong thich véi hiu hét cac
ngén ngit I4p trinh bao gdm ngén ngit Visual Basic (VBA). Nhiing ngudi dd quen
thudc v6i 1ap trinh VBA sé& thdy OAPI ctia SAP2000 dé dang va truc quan.

Céi tén SAP di gin lién véi thuat giai phan tich dinh cao ké tir khi gidi thiéu
SAP, SOLIDSAP, SAP IV hon 30 nim qua sau d6 14 SAP80 va SAP90 cho may
tinh PC. Cung véi sy phat trién k¥ thuat tinh toan s6 hién dai, SAP2000 da b sung
giao dién dd hoa ngudi ding hoan toan va cac tinh ning thiét ké rat manh. Két qua
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phan tich va thiét ké ctia chuong trinh di va dang duge su dung bdi hang ngan cong

ty trén hon mét tram qudc gia.

* Cac tinh ning cuia SAP2000 V14 dugc néu tém tit & bang sau ddy:

MODELING (A, P, B)

MO HINH HOA (A, P, B)

* Object Based Graphical Interface

Giao dién dd hoa hudng déi tuong

* Model Templates with Auto Meshing

Céc md hinh mAu tao luéi tu dong

* Frame, Cable and Tendon Members

Phén tir thanh, phin tir cap, phan tir c6t
thép du g luc

* Area (Shell) and Solid Objects with
Internal Meshing

Tu d6ng phat sinh ludi phan tir dién tich
(vd) va phan tur khéi

* Integrated Graphical Section Designer fbr
Complex Frame Shapes

Tich hop chuong trinh thiét ké mt cat
cho cic cau kién thanh mat cét hinh dang
phirc tap

* Bridge Wizard for Bridge Modeling
(A, P, BR)

Hudéng din tirmg budc mé hinh hda ket
cdu clu

* Editing with Move, Merge, Mirror and
Replicate

Céc tinh néng soan thao: Di chuyén, gop, lay
hinh doi x(mg, tao ban sao cac doi tugng

» Accurate Dimensioning with Guidelines
and Snapping

Dinh kich thudc chinh xac bang dudng ludi
va bt dinh ddi tugng

* Auto Edge Constraints for Mismatched
Shell Meshes

Ty dong rang budc canh khi tao ludi phan
tlr vé phan manh

* Quyck Draw Options for Object Creation

Tuy chon v& nhanh khi tao cac ddi tuong

» Tendons in Frame, Shell and Solid
Objects

Tao céc cdt thép du Gmg luc trong phan tir
thanh, tdm-vo va phan tir khoi dac

* Parametric Bridge Cross Sections
(A, P, BR)

Dinh nghta mat cit ngang cau theo tham sd

* Support for Multiple Coordinate Systems

HO tro nhiéu hé thdng toa do

» Powerful Grouping and Selection Options

Tuy chon tao nhom, chon dbi tuong manh

» Definition of Highway Layout Lines
(A, P, BR)

Dinh nghia cac tuyén phac thao duong 6 t6

« Automatic Generation of Code Lateral
Wind and Seismic Loads

Phat sinh tw dong tai trong gi6 va dong dét
theo Tiéu chuén

* Wind Loads on Open Structures

Tinh tai trong gi6 1én két cAu ho

» Transfer of Loads from Area Objects to
Framing Systems

Chuyén tai trong tir phin tir dién tich (sin)
sang hé thong khung




* Application of Lane Loads to Bridge
(A, P, BR)

Ap dung tai trong lan xe cho cu
(A, P, BR)

* Cracked Properties — Property
Modification Factors

Bic trung hinh hoc tiét dién nit - hé s6

,hiéu chinh déc trung hinh hoc

* Gravity, Pressure and Thermal Loading

Tai trong nhiét do, ap luc, trong luc

* Line and Surface Multi-Linear Springs (A)

Gbi dan hdi theo dudng va theo mit

« Staged Construction Analysis (A, SC)

Phan tich thi cong theo nhidu giai doan

| « Wave Generator (A, OS)

Phat sinh tu ddng tai trong séng

* Parametric Tendon Layout for Box
Girders (A, P, BR)

Phéc théo c4c tham s cbt thép DUL cho
cau dam hop

SAP2000 ANALYSIS

TINH NANG PHAN TiCH CUA
SAP2000

» Static Analysis with Frame and Shell
Objects (A, P, B)

Phén tich tinh ddi twong thanh, tAm-vo

* Response Spectrum Analysis with Eigen
or Ritz Vectors (A, P, B)

Phén tich phd dép mg theo trj riéng va
vector RITZ (A, P, B)

* P-Delta Analysis (A, P, B)

Phéan tich hi€u img P-Delta (A, P, B)

+ Joint Constraints including Rigid Bodies
& Diaphragms (A, P, B)

Rang budt nat khdi va san cimg (A, P, B)

* Applied Force and Displacement Loading
(A, P, B)

Ap dung luc dang tai trong va chuyén vi
cudng buc (A, P, B)

* Gravity, Pressure and Thermal Loading
(A, P, B)

Tai trong nhiét, ap luc, trong luc (A, P, B)

* Layered Shell Element (A, P, B)

Phén tir tim-vo phan 16p (A, P, B)

* Post Tensioning in Frame, Area and Solid
Objects (A, P, B)

DUL cing sau cho phan tir thanh, tim-vé
va khéi dic (A, P, B)

* Relaxation & Anchorage Slip Losses in
Tendons (A, SC)

Mit mat (mg suit do ching rdo va tut neo
trong b6 cap DUL (A, SC)

* Plane, Asolid and Solid Objects (A, P)

Phéan tir img suét-bién dang phéng, khdi 2
chiéu, khéi dic (A, P)

« Time History Analysis, including
Multiple Base Excitation (A, P)

Phan tich lich sir thdi gian bao gdm giam
chan day méng '

* Frequency Domain Analysis — Power
Spectral Density (A, P)

Phan tich tan s6 - mat do phd nang luong
(A, P)

* Moving Loads (A, P, BR)

Tai trong di dong (A, P, BR) -




* Time Dependent Concrete Creep &
Shrinkage Effects (A, SC)

Hiéu (g tir bién, co ngdt bé toéng theo thoi
gian (A, SC)

* Frame Hinges for Axial, Flexural, Shear
& Torsional Behavior (A)

Ung xir khép déo trong phan tir thanh cho
luc doc, udn, cit, xoin (A)

* Nonlinear Static Pushover Analysis (A)

Phén tich phi tuyén tinh (A)

« Viscous Dampers (A) Giam chin nhét (A)
* Fiber Hinges (A) Khop soi (A)

« Base Isolators (A) Céch chin (A)

* Gap Object for Structural Pounding (A) Déi tugng ho (A)

* Time History with Wilson FNA or Direct
Integration Methods (A)

Phan tich lich st thoi gian theo phuong
phap Wilson va tich phan truc tiép (A)

* Dynamic Effects of Moving Loads
(A, P, BR)

Hiéu Ging dong tai trong di dong (A, P, BR)

* Segmental Construction Analysis (A, SC)

Phan tich xay dung phan doan (A, C)

» API Simplified Fatigue Analysis (A, OS)

Phan tich méi don gian héa theo vién diu
khi My (API) (A, OS)

BUCKLING

PHAN TICH MAT ON DINH
DO OAN

* Buckling Analysis Around Any
Nonlinear State (A)

Phén tich mét n dinh do odn quanh bét ky
trang thai phi tuyén (A)

» Element-Based P-Delta Effects for Local
Buckling Instabilities (A)

Hiéu {mg P-Delta trong phan tir cho mit 6n
dinh oin cuc b (A)

LARGE DISPLACEMENTS

CHUYEN VI LON

. Large Displacement/Small Strain
Analysis (A)

Phén tich bai todn chuyén vi 16n/img bién
nho

* Nonlinear Large Rotations Cable
Analysis (A)

Phan tich phi tuyén géc xoay 16n cho phin
tor day cap

FREQUENCY DOMAIN

PHAN TiCH VUNG TAN SO

* Steady State Analysis (A, P)

Phan tich trang thai dimg (A, P)

* Power Spectral Density (PSD) Analysis
(A, P)

Phén tich mat d§ phd niang lugng (A, P)

* Frequency Dependent Properties for
Links/Supports (A, P)

Céc dic tinh phy thudc tin s6 cua gbi
dovlién két (A, P)




NONLINEAR MATERIAL BEHAVIOR

UNG XU PHI TUYEN VAT LIEU

* Pushover Analysis Using Fiber Models (A)

Phan tich pushover ding m6 hinh thé (A)

| * Viscous Damper with Nonlinear
Exponent on Velocity Term (A)

| Giam chén nhét véi phi tuyén him mii theo

van toc (A)

* Base Isolator with Biaxial Plasticity
Behavior (A)

Ung xir gidm chén v§i dic tinh déo (A)

* Hinges offer P-M-M Interaction with
‘Moment-Curvature (A) .

Khép tuong tac P-M-M véi dudng cong
moment (A)

» Section Designer — Mander Model for
Confined Concrete (A)

Thiét k& mit cit mé hinh bé tong khong no
hong (A)

* Pivot-Hysteresis and Takeda Models for
Plastic Link Behavior (A)

Cac mo hinh Pivot-Hysteresis va Takeda
cho img xir lién két déo (A)

* Double-Acting Friction Pendulum
Isolators (A)

Giam chén ma sat tic dung kép (A)

SAP2000 DESIGN

TINH NANG THIET KE SAP2000

» Steel Frame Design for AISC-ASD &
LRFD, AASHTO, API, UBC,

Thiét ké khung thép theo tiéu chuin vién
thép, hoi cAu dudng, vién dau khi My

British, Canadian, Italian, Indian and
Euro Codes

Anh, Canada, Y, An BQ, chau Au

* Concrete Frame Design for ACI,
AASHTO, UBC, British, Canadian,

Thiét ké khung BTCT theo tiéu chuin vién
bé tong, hdi cau duong My, Anh

New Zealand, Indian, Italian, Korean,
Mexican and Euro Codes

New Zealand, An do, Y, Han Quéc,
Mexico, chidu Au

* Aluminum Frame Design for AA Codes

Thiét ké khung nhém theo tiéu chudn hdi
nhom My

* Cold-Formed Steel Frame Design for
AISI Codes

Thiét ké khung thép dap ngudi theo vién
tiéu chuin M§

* Design for Static and Dynamic Loads

Thiét ké cho tai trong tinh va dong

» Straight & Curved Girder Design
(A, P, BR)

Thiét ké dim thing va cong

* Automatic Calculation of Moment
Magnification Factors

Tu dong tinh toan hé sé phong dai momen

» Automatic Calculation of K-Factors &
P-Delta Effects

Tu dong tinh toan hé sb K va hiéu (mg
P-Delta
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» Steel Frame Design Offers Automatic
Member Selection

Thiét ké khung thép dé chon tu dong
cAu kién

* Virtual Work Based Optimization for
Lateral Deflections

Ti wu héa cong 4o cho bién dang ngang

* Grouping for Design Envelopes

Tao nhom dé thiét ké duomg bao

* Designed for Biaxial-Moment/Axial-
Load Interaction

Thiét ké cho tuong tac khong ddng truc
moment/luc doc

 Seismic Check of Beam/Column Joints in
Concrete Frames

Kiém tra dong dét diém ndi cot/dim trong
khung BTCT

« Automated Effects of Panel-Zone
Deformations on Lateral Drift

Hiéu img bién dang ving san tu dong khi
kéo ngang

* API Punching Shear Checks

Kiém tra choc thing theo tidu chuin API

* P/T Concrete Box Girder Design
(A, P, BR)

Thiét ké ddm hop BT DUL cing sau

SAP2000 DATA EXCHANGE

TRAO POI DU LIEU SAP2000

* Interactive Database Editing for Model
Creation/Editing

Soan thao dir liéu tuong tac khi tao va
chinh sita mo6 hinh

* Import/Export Model to Access Database

Nhap/xut mé hinh sang CSDL Access

» Import/Export Model to Excel
Spreadsheet

Nhap/xudt mé hinh sang CSDL EXCEL

* Cut & Paste Portions of Model to Excel
Spreadsheet for Editing

Cit va dan cac phin mé hinh sang Excel dé
chinh sira

* Import/Export Model in CIS/2 STEP File
Format :

Nhélp/xuét md hinh.cho dinh dang file
CIS/2 STEP

* Data Exchange Using IFC Standard

Chuyén ddi dir liéu str dung chuin IFC

» Steel Buildings Detailed in ProSteel 3D
using an Import/Export link

V& chi tiét nha thép trong Prosteel 3D sir
dung lién két nhap/xuét

* Export Steel Models in the Steel
Detailing Neutral File Format

Xuit mé hinh thép sang dinh dang file
Steel Detailing Neutral

* Import Files in the following program
formats:

AutoCAD
FrameWorks Plus
IGES

Nhip file tir dinh dang cac chuong trinh
sau:

AutoCAD
FrameWorks Plus
IGES
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NASTRAN
STAAD
STRUDL

NASTRAN
STAAD
STRUDL

* Export Files in the following program
formats:

Xuit céc file trong chuong trinh sang dinh
dang:

AutoCAD AutoCAD
FrameWorks Plus FrameWorks Plus
IGES IGES
SAP2000 BRIDGE MODULE MO PUN CAU CUA SAP2000

(Requyres Plus or Higher)

(yéu chu cip Plus hoic cao hon)

PARAMETRIC BRIDGE MODELING

MO HINH HOA CAU THEO THAM SO

» Bridge Wizard with Step by Step
Guidance to Create a Bridge Model

Hudng din timg budc tao md hinh ciu

* Parametric Bridge Model Templates

Céic md hinh mau cau theo tham so

* Highway Layout Lines Definition using
Horizontal & Vertical Curves

Dinh nghia tuyén dudng phat thao sir dung
dudng cong nam va dimg

* Super Elevations and Skews

Siéu cao va cau xién

» Parametric Cross Sections — Box Girders
& Steel Composites

Mit cit ngang theo tham s§- dAm hop va
dam thép lién hop

» Cross Sections May Vary Along Bridge
Length

C6 thé thay déi mit cit ngang theo chiéu
dai cau

¢ Parametric Post Tensioning Tendon
Layout for Box Girders

Phét thao cac b6 cap DUL céng sau cho
dim hop

» Abutments with User Defined Support
Conditions :

Ngudi dung dinh nghia mo cau va dicu
kién goi 4o

« Bents with Single or Multiple Columns

Tru cau ¢ mdt hodc nhiéu cot

* Hinges

Cac khdp

* Layered Shell Element

Phan tir tim-vo phan 16p

* Lane Definition Using Highway Layout
or Frame Objects

Dinh nghia lan xe sir dung tuyén phat thao
dudng hodc cac doi tugng thanh

* Automatic Application of Lane Loads to
Bridge

Ap dung tw dong tai lan xe cho clu

* Predefined Vehicle and Train Loads

Dinh nghia trudc tai trong xe ¢ va tau Itra
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BRIDGE DESIGN OPTIONS

CAC TUY CHON THIET KE CAU

* Moving Loads with 3D Influence Surface

Tai tong di dong vdi mat anh hudng
khong gian

* Moving Loads with Multi-Step Analysis

Tai trong di déng - phan tich nhiéu budc

« Lane Width Effects

Hiéu Ung bé rong lan xe

* P/T Concrete Box Girder Design

Thiét ké dam hop du Gmg luc cing sau

* Composite Steel Deck Bridge Design

Thiét ké cau dim thép - BTCT lién hop

» Straight & Curved Girder Design

Thiét ké dim thang va cong

s AASHTO, LFD & LRFD and BS 5400-2
Codes

Céc tiéu chudn AASHTO, LFD & LRFD
va BS 5400

Hiéu ung dong cua tai trong di dong

* Dynamic Effects of Moving Loads

BRIDGE RESULTS & OUTPUT

KET QUA PHAN TiCH CAU

* Influence Lines and Surfaces

Mit va dudng anh hudng

* Forces and Stresses Along and Across
Bridge

Noi luc va ing suat phuong doc va
ngang cau

* Displacement Plots

Bieu do chuyén vi

ADVANCED ANALYSIS OPTIONS
(Requyres Advanced)

CAC TUY CHON PHAN TiCH
NANG CAO

» Segmental Construction (SC)

Xay dung phan doan

* Include the Effects of Creep, Shrinkage
Relaxation

Bao gdm hiéu Umg tir bien, co ngot,
chung réo

* Pushover Analysis using Fiber Models

Phén tich Pushover str dung cac md hinh thd

* Bridge Base Isolation and Dampers

Giam chan va can cho cau

* Explicitly Model Contact Across Gaps

M5 hinh phén tir tiép xuc qua chd hé

* Nonlinear Large Displacement Cable
Analysis

Phan tich phi tuyén bién dang 16n phan tir
day cap

* Line and Surface Multi-Linear Springs
(P-y curves)

G&i dan hdi da tuyén duong va mat
(duong P-y)

* High Frequency Blast Dynamics using
Wilson FNA

Dong luc hoc tin sb bac cao dung phuong
phap Wilson FNA

* Nonlinear Dynamic Analysis & Buckling
Analysis

Phénj tich dong luc hoc phi tuyén va phan
tich on dinh

* Multi-Support Seismic Excitation

Kich thich dong dat da gdi d&

* Animated Views of Moving Loads

Hoat cénh cac tai trong di dong
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1.2- CAI PAT VA NANG CAP SAP2000

- Tuan tha theo tai liéu hudng din cai dit di kém v6i goi phan mém hodc héi
ngudi quan tri hé théng dé cai dit chuong trinh.

- Néu nang cép tir cac phién ban trude ciia SAP2000 (Version 11 va céc phién
ban cit hon), ban nén biét ring c6 sy thay d6i quan trong vé thuat ngft lién quan dén
tai trong nhu sau:

+ Thuat ngtt "mAu tai trong" (load pattern) thay cho "Trudng hop tai trong" (load
cases) cua phién ban trudc.

+ Thuét ngit "cc trudng hop tai" thay cho "Céc trudng hop phan tich” (analysis
cases) clia phién ban trudc. '

+ Thuft ngir "cac td hop tai" (load combinations) khong thay dbi.

Céc thay ddi nay d¢é phu hop véi tht ca cdc phién ban tuwong lai clia cdc san
phim CSL | ’

Chi ¢6 cac thay dbi don gian vé thuat ngtt, con cic khai niém khac van gidng
nhau. Céc mAu tai trong 13 sy phan bd khong gian cac hiéu img téc dung 18n két chu
bao gém luc, chuyén vi, nhiét d0 va tuong tu nhu thé. Cac miu tai trong khong sinh
ra két qua phan tich. Trudong hop tai xac dinh cac mau tai trong dugc 4p dung nhur
thé nao: Tinh hay dong; tuyén tinh hay phi tuyén; theo trinh tw nhu thé ndo, ... Céc
trirong hop tai sinh ra két qua phan tich dugc hién thi hoic két xudt. Két qud phan
tich cta cac trudmg hop tai co thé duge td hop trong céc td hop tai. Cac td hop tai
duoc ding cho thiét ké.

* Nén tham chiéu thém muc "Céc tinh ning méi" trong chuyén muc Welcome cua
tién ich Help trong chuong trinh. '

1.3- HE THONG TAI LIEU HUONG DAN SAP2000 V14

Heé théng tai liéu huéng dan st dung

di kém theo phin mém SAP2000 V14 He|p i

rat phong pht. C6 thé truy cdp cac tai ~ Contents and Index.. F1

lidu nay dé dang tir Help menu. Céc tai 3 Documentatlon T “

liéu nay dudi dang file Acrobat. Ngoai T
. CSlonthe Web

ra ngudi st dung cé thé tra ciru cic
tinh ndng chuong trinh thdng qua Help .
cta chuong trinh (bAm phim néng F1). . Aibout SAP200D...

- Hién thi c4c tai liéu hudng din di
kém chuong trinh:

 SAP2000 Version 14 News...

14



SAP 2000 Documentation

Set File Paths...

Bl Release Notes A
3 ReadMe
= £ Manuals
B Getting Started
& Basic Analysis Reference
B snalysis Reference Manual
B Laterat Loads Manual
@ Database Documentation
& Repoit Contents XML File
&1 Tatble and Field Name Qverrites XML File
B StuCaD*30 Import
= 3 Design
% B3 Steet Frame Design ‘
# 3 Concrete Frame Dasign it
# 25 Bridge
E N Tuhnlcal Notes

o -,

Display Selected Doyt

Mite: Rtght click o & dédarent name Yo pop up summary information about that documenl

oK 1 Cancel l

- Bim F1 hién man hinh huéng dan theo ngit canh: N

T

Hide ~Back Fowaerd Pint

Contents | Ipdex | Seaich}

e
% @ inlioducton B Welcome to SAP2000° !
+ €@ Gelling Started . i
4 g Keyboaid Commands and Special Feat| §: Linear and Nonlinsar . I
* 5""""‘ Problems : Static and Dynamic o |
% ers ; y
+ @ Ouput Analysis Zr;d Design

Three Dimensional Structures

Quick Links: Welcome Getting Started Example Problerns
Copytight
The cumpu'er program SAP2000 and all associated dncumen(anun are proprietary and copyrighted products. Worldwide rights
: p rest with Computers and .Inc. d use of the program or reproduction of the documentation in
any form, wﬂhoul prior wrilten ization from C putess and . Inc. is explicilly prohibited.

Further information and copies of this documentation may be obtained from:

Computers and Structures, lic,
1995 Universily Avenus

Berkeley, California 94704

USA

Tel: (510) 649-2200
Fax: (510) 643-2299

e-mall: info@csiberkeley.com
weh: www.csiberkeley,com

© Copyright Computers and Structures, Inc., 1976-2008
SAP2000 is a registered trademark of Compulers and Struclures, Inc

15




Chwong 2
MO HINH KET CAU TRONG SAP2000

SAP2000 phén tich va thiét ké két cAu str dung mot mé hinh do ngudi dung dinh
nghia trong giao dién do hoa ngudi dung. M6 hinh nay bao gom céc thanh phan
chinh sau day:

Units : Cac don vi

Objects : Cac dbi tugng

Elements : Céc phan tir

Groups : Cac nhom

Coordinate systems and grids : C4c hé thong toa d6 va luéi

Properties : Cac ddc tinh

Functions : Cac ham

Load patterns : Cac mau tai trong

Load cases : Cac trudng hop tai trong

Load Combinations : Céc t5 hop tai trong

Design settings : Cac thiét 1ap thiét ké

Output and display definitions : Cac dinh nghia hién thi va xuét két qua

Giao’dié‘n d6 hoa ngudi ding cung cép nhidu tinh ning rit manh dé tao {n(f):[ mod
hinh. Bat dau v&i mot moé hinh so bd va sau d6 st dung céc tinh ndng thiét ké, t6i uu
cua SAP?OOO de 1am min md hinh vdi sai s6 nho hon. Chuong nay mo ta so bd cac
thanh phén co ban ciia md hinh.

2.1- HE THONG DON VI (UNITS)

SAP2000 1am viéc v6i 4 don vi co ban: Luc, chidu dai, nhiét do va thoi gian.
Chuong trinh cho nhiéu t6 hop don vi cta luc, chiéu dai va nhiét do dé lva chon
nhu: “Kip, in, F” or “N, mm, C.” . Thoi gian luén duoc tinh bang gidy (Ngoai trir tir
bién, co ngot, hiéu Ung tudi vat lidu duge xac dinh theo ngay). Mot khac biét quan
trong gitta khdi luong (Mass) va trong luong (weight). Mass chi dugc st dung dé
tinh mémen quan tinh dong luc va cho céc tai trong tir gia tbc nén. Trong luong 13
luc c6 thé 4p dung gibng nhu cac tai trong khac. Can chic chén sir dung don vi luc
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khi xac dinh gia tri trong luong va don vi khéi lugng (luc-gidy*/ dai) khi xac dinh
gi4 tri khdi lugng. Khi bat ddu mot mo hinh méi, SAP2000 s& héi ngudi dung xéac
dinh tdp hgp don vi. Cac don vi nay s€ la don vi co s¢ cho m6 hinh. Mat du ¢6 thé
cung cip cac dir liéu vao va hién thi cac két qua theo bét ky t& hop don vi ndo, cac
gia tri cua chung sé dugc chuyén dbi sang don vi co s¢ cia mo hinh.

Gia tri do goc ludn str dung don vi sau:

+ S0 d6 hinh hoc nhu huéng cac truc thi luén do bang do

+ Chuyén vi goc xoay luén dugc do bang radian.

+ Tén s6 luén duoc do bang vong/gidy (Hz)

IH SAP2000.v14.0.0 Advanred - (Untitled] . - .

File Edt View Qefine fridge Oraw  Jelect  Assign  Apalyze  Disglay Design  Qptions  Tools Help
DD Elw e J & o :J ,@@,@.@,@Eﬂ deyx pwmer o8 RH /u; n""‘z‘vl TR N S ¥

@@@ B X2 Plane @ ¥=1.5

| D R e W G A D I e € 9 S S y T~

O chon don vi

2.2- CAC POI TUGNG VA PHAN TU (OBJECTS AND ELEMENTS)

Céc cdu kién cua két cAu md hinh duoge dac trung bdi cac dbi tuong (objects).
Str dung giao dién dd hoa ngudi ding (GUI) dé vé& so dd hinh hoc ciia mét ddi
tuong va gan (assign) cac dic tinh va tai trong cho dbi tuong de[un thanh mo

hinh két c4u. @ﬁ;ﬁ KWHDOANH? D%F 2 3

Céc kiéu dbi tuong sau day duoc sip xép theo kich thude hinh ho




+ Déi tugng diém (Point objects) ¢o hai kiéu:

- Péi tuong nit (Joint objects): Pugc tao tu ddng hoan toan tai cac goc hodc déu
cubi cta cac kiéu ddi tuong khéc va ching c6 thé ndi dén cac gbi d& md hinh hoic
cac ung xUr cuc b khac. 7 7

- Céc dbi tuong lién két nén (mdt nuat): (Grounded (one-joint) link objects):
Pugc ding dé mé hinh ung xir cac gbi dd dic biét nhu hé théng cach ly
(isolators), hé théng can (dampers), nbi hé (gaps), cac gdi dan hdi da tuyén va nhiéu
loai khac.

+ Déi tugng dudng (Line objects) c6 bbn kidu:

- Céc dbi tuong thanh, diy cdp, bo cap (Frame/cable/tendon objects): Duoc sir
dung d& mb hinh cac cAu kién dim, cot, gifing, dan, cp va b6 cap du img luc.

- Céc dbi twgng lién két ndi (Connecting (two-joint) link objects): Pugc ding dé
md hinh héa céc phan tir dic biét nhu hé thdng cach ly (isolators), hé théng céan
(dampers), ndi ho (gaps), cic gbi dan hdi da tuyén va nhidu loai khac. Khéng gidng
nhur cac ddi tuong thanh/day cap/bé6 cép, cac dbi tuong lién két ndi c6 chibu dai bing
khong.

- Péi tugng dién tich (Area objects): Puoc ding dé mé hinh cdu kién tudng, san
va cac cau kién thanh mong khéc ciing nhu cdc phén cdu kién khdi hai chidu (Ung
suat phang, bién dang phéng, khéi ddng truc)

- Cac dbi tugng khdi dic: (Solid objects): Pugc sir dung d& mé hinh hoéa cac khéi
dic 3 chiéu.

Theo nguyén tic chung, so d6 hinh hoc ctia dbi twong phai phit hop véi mé hinh
vit ly bai toan. Diéu nay lam don gian héa sy mé hinh hoa két ciu gitp cho qué
trinh thiét ké.

Néu ban ¢6 kinh nghiém sir dung cic chuong trinh phin t&r hitu han truyén
théng, bao gém cac phién ban trudc day cia SAP2000, ban s& quen thudc vaéi viée
tao ludi cdc md hinh vat ly sang cac phan tir hitu han ¢6 kich thuéc nhé hon cho
muc dich phan tich. M6 hinh héa huéng d6i tu0‘ng (Object-based) 14 can thiét cho
viéc tao ludi.

Vi nhimg méi md hinh héa phéan ti hitu han, khéi niém huéng dbi nén hidu hoan
toan ty nhién.

Khi mo hinh phan tich dang chay, SAP2000 chuyén ddi tw déng mé hinh d6i
tugng sang md hinh phin tir (element-based model) dé phﬁn tich. M6 hinh
huéng-phin tu‘ nay goi 1a mo6 hinh phéan tich va né bao gdm céc phén t&r hitu
- han va nut truyen théng (nodes). Két qua phan tich duoc hién thi trén mb h1nh

_:phan tich.

18



SAP2000 cung cip céc tiiy chon dé diéu khién viéc tao ludi nhu bac tu do cac
phdn tir min hon va cach ndi cac d6i tuong giao nhau. Cé4c tiy chon c6 san dé chia
nho mo hinh.

2.3- PHAN TU THANH (FRAME ELEMENTS)

2.3.1. Tong quat

Phan ti thanh dugc sir dung dé mo hinh két cu dam, cot, dan, gidng trong mit
phing va két ciu khong gian. Mic du khdng duge ¢ cap trong phin nay nhung mot
sb khai niém c6 thé ap dung cho céc loai dbi twong khac nhu thanh cong, ddy cép,
phan tir b6 cap ung suét trude.

Phan tr thanh téng quat 3 chidu bao gdm céc higu ung ubn hai phuong, xoén,
bién dang doc tryc va bién dang cit (xem Bath va Wilson, 1976). Céc loai két cdu c6
thé dugc mo phong bing phan tir nay nhu:

 Khung khong gian (Three- dimensional frames);

* Dan khoéng gian (Three- dimensional trusses);

« Khung phéng (Planar frames);

« Ban gép phang (Planar grillages);

» Dan phing (Planar trusses).

Phin tir thanh duge mé hinh nhu mét dudng thing ndi hai diém, trong giao dién
dd hoa ban ¢6 thé chia cac dbi tuong cong thanh nhiéu ddi tugng thiang. M&i phén tir
c6 hé toa do rieng dé x4c dinh cac dic trung mit cét, tai trong va ndi suy két qua déu
ra. Mi phan tir thanh c6 thé ¢ tai ban than, tai tip trung va nhidu tai trong phan bd.
Noi lyc phan tir tinh toan tai cac du phan tr va va vi tri doc theo phé‘m tor do nguoi
dung xac dinh.

2.3.2. Néi diém nit

Mot phin tir thanh dai dién cho mdt dudng thing ndi qua hai nit i va j. Hai diém
nut nay khéng c¢é cung vi tri trong khéng gian. Mac dinh thi tryc trung tam phan ti
chay doc theo dudong ndi hai diém nat. Tuy nhién ban c6 thé thay ddi bang cach
ding cac diém chén.

2.3.4. Bac tw do

Mic dinh thi phan tir thanh c6 sau béc tu do tai hai nat néi. Néu ban mudn mé hinh
céc phan tir dan khong truyén dugc mdémen tai cic dAu thi ¢ thé dung cach sau:

+ Thiét 18p cac ddc tinh hinh hoc ciia mat cit j, 133, i22 (mdmen quén tinh X0&n,
md men quén tinh truc 2-2, mément quén tinh truc 3-3) vé khong.

+ Giai phéng chuyén vi xoay R2.R3 tai cdc niit va chuyén vi xoén tai mot trong
hai nut.
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2.3.5. H¢ toa d¢ phan tir

He toa do dia phuong phan tir 1-2-3 1ién quan véi hé toa do tdng quat X-Y-Z. Ca
hai hé toa d6 déu tuan theo quy tic ban tay phai. Trong hu hét cac két ciu hé toa do
dia phuong xac dinh don gian bing cich ding huéng mic dinh va géc toa do phan
t thanh.

Truc doc 1 ludn luén 14 truc doc theo phin tir, hudng duong tir déu i dén ddu j.
Huéng mic dinh cua truc 2 va 3 dugce xdc dinh theo quan hé gitra truc 1 va truc Z
cua hé toa do téng thé.

N

z
1
'

Y ‘ X Y
Truc 1 song song vdi tryc +Y Truc 1 khong song song vdi truc X, Y hodc Z
Truc 2 quay géc 90 do tir mit phang Z-1 Tryc 2 quay goc 30 d9 tir mét phang Z-1
Zz z

—_

A
-y X

ang = 30°

-1

~

-
- -
X /2{\1 Y X \/.T\ Y

ang = 90° 2 \
Truc 1 song song vdi truc +Z Truc 1 khong song song véi truc -Z
Truc 2 quay gbc 90 dd tir mét phing X-1 Truc 2 quay goc 30 do tir mat phang X-1

Hinh 2.1: Goc hé toa do phdn tir thanh theo hudng mdc dinh
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2.3.6. Pic trung mit cit

Mot mat cit phén tir thanh 14 tap hop cac dic trung hinh hoc va vat liéu dugc mo
ta. Cac mac cit dinh nghia doc 1dp va dugc gén vao pha‘“m tu.

Céc dac trung vét liéu bao gém: Mo dun dan hi el dung dé tinh do cung doc truc
va d6 cimg udn; M6 dun cét g12 cho dé cimg xoén va do cimg chdng cét ngang; khdi
lwong riéng m dé tinh toan khéi luong phan tir m; dung trong w ding tinh trong
luong ban than; kiéu thiét ké ides dé chi phan tir gan vt liéu nay duge thiét ké theo
két cAu thép, bé tong, nhom, thép cudn ngudi hay khong thiét ké.

Cac dac trung ma cht bao g6n1:

+ Dién tich cét ngang a. 6 cung doc truc cho bai a.el.

+ Mbdmen quan tinh i33, quanh truc 3 cho udn trong mit phang 1-2 v mé men
quén tinh i22 cho udn trong mit phing 1-3. D6 cting chéng udn 13 133.e1 vai33.el.

+ Hang s xodn j. P§ cling xo4n cta mit cit bing j.g12. Chl y ring hang sb xoin
khéng gidng nhu momen quén tinh cyc (ngoai trir tiét dién tron).

+ Dién tich cit as2, as3 dé truyén luc cét trong mat phing 1-2 va 1-3. P9 ctng
chbng cit ngang tuong Umg 13 as2.g12 va as3.g12. Céng thirc tinh dién tich chiu cat
clia cdc mit cat dién hinh & bang 2.1.

Bang 2.1
Mt cit M6 ta Dién tich cat
¢d hiéu
1 2 3
T Mit cit hinh chir nhét. Luc cit song
d 1 } 5/6bd
J_ song v&i huéng b hodc d
e
b
T
. Mit cét hinh chir I. Luc cit song 534
song vai canh f
8 k
ot
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- Bing 2.1 (tiép theo)

1 2 3

| Mat cét hinh chit I. Luc cét song e
— song vGi sudn W
b
Mit cft ng thanh méng. Luc cat|{ -~ - -
Ay s mrt
t theo phuong bat ky

Mit cit tron dic. Luc cat theo

: 0, 9nr’
phuong bat ki T

|l d —]
Tiét dién hdp chir nhét thinh mong. od
Bl Luc cét theo phwong d v
ft '
Mit cét tdng quat. Luc cét theo
phuong Y
, 2
Iy - md men quan tinh mét cat theo Ix
phuong X-X Y Q%(V) 4
Y, y, oV)
Q(Y)= [nb(n)dn
Y

C6 squ dang mat cit dugc SAP2000 tu ddng tinh toan cdc duc trung hinh hoc.
Nhidu co so dir lidu vé tiét dién theo cac tiéu chudn ciing duoc tich hop trong
SAP2000 nhu AISC.pro (vién thép M§); AA6061-T6.pro (Vién nhom M¥);
CISC.pro (Vién thép Canada). SAP2000 v14/Bridge con bd sung tinh toan ty dong
cac dic trung hinh hoc nhidu dang cit ngang cdu nhu ddm hop thanh xién 1, céc
dang cét ngang ciu phan doan, cau lién hop.
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Tel

li_):idis}‘- |

Hinh 2.2- Cdc mdt cdt te dong tinh cdc ddc trung hinh hoc

2.3.7, Cac diém chén
(Insertion Point)

Mic dinh thi truc 1 phan to
chay doc theo truc twy nhi€n mat
cét tai trong tAm. D6i khi can phai
xac dinh cac vi tri khac clia mat
cit nhu diém bén trén ddm hoic
tai diém goc ngoai clia cot. Cac
diém nay goi 1a diém huéng cua
mat cit (cardinal point).

2axis

~
o]

. Trai bén dud

. Gifra bén trai
. Tam & gilra;
. Phai ¢ gifia;

=N
JEU U A S
o

w
o
=
w
O e ~1ON L N —

. Phai bén trén
10. Trong tam
1 2 3 11. Tam cét

. Trai bén trén;
. TAm bén trén;

i;

. TAm bén dudi;
. Phai bén dudi;

>

Chii §: Di voi cdc mét cdt doi xieng theo hai phwong

thi cde diém 5, 10, 11 trimg nhau

Hinh 2.3. Cdc diém huéng ciia mdt cdt.
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Cardinal Point C1

B2

J

Cardinal Point B1 —__

Cardinal Point B2

b

Elevation

Hinh 2.4. Thé hién d¢ léch nit va cdc diém hwong

Do 1éch nut (joint offsets) dugc xac dinh doc theo cac diém huéng khi gan cac
diém chén. Tinh ndng d¢ 1éch nat hay dugce sir dung d& md hinh hoa khi dAm khéng
ndi vao trong tam cdt (hinh 2.4).

2.3.8. D9 léch diu cudi (end offsets)

Céc phan tr thanh duge mé hinh nhu c4c phin tir dudng ndi tai diém (nat). Tuy
nhién, nhiéu két cau thuc té co kich thude cit ngang xac dinh nhu ndi dim cot thi s&
c6 phén tring 1én nhau. Trong nhiéu két clu c6 kich thuéc chu kién 1én phan tring
nay 13 déang ké so véi téng chibu dai két ndi.

Ban c¢6 thé xac dinh hai doan ndi cubi (end offsets) cho mdi phin tir bing cach
dung tham s6 ioff va joff tuong Ung véi dau i va j.

Chiéu dai tu do ctia phin tir Le = L — (ioff + joff).
Téng chiéu dai L
Chiéu dai ty do Lc

I J

- 11
I 'ﬁ' «———  Boan ndi cudi ioff |

I _i____? —FH -+

Hinh 2.5. Doan noi cudi phdn tir thanh.
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2.3.9. Giai phéng dau cudi (End Releases)

Binh thuong thi ¢6 3 chuyén vi thing va 3 chuyén vi xoay tai mdi nit phan tir
thanh (céc béc tu do). Tuy nhién c6 thé giai phéng (khong lién tuc) mot hodic mot sb
béc tu do cua cac nit twong Gmg véi thanh phan ndi luc bang khong. Su gidi phéng
béc tu do xac dinh trong hé toa d dia phuong va khong anh huéng dén céc phan tir
khac néi vao nit. Bt ky t5 hop giai phéng cac bac tw do tai diu phan tir phai lam
cho phan tit van con 6n dinh. Vi du & hinh sau thanh xién ¢6 ntt chdt & dau J (M=0),
& dau I ndi vao nut lién tuc, cin giai phéng thanh phan R3 (gdc xoay quanh truc 3
phan tir) tai dau J.

NGt 180 tye —— e el

‘“\\ 7 Axis 1

r Nitchtt —f.»

/,/’ J
Axis 2 Nt lién tuc e
s e
\
\ ! 7

R H e Z

\ L
A
Axis 3 1 Global X
%

Phén tir thanh xién giai phong bac tu do
xoay R3 tai dau J

T

Hinh 2.6. Gidi phdng bdc tw do dau phan ti

2.3.10- Khéi lwgng (mass)

Trong phan tich dong luc hoc, khéi luong két cdu dung dé tinh luc quén tinh.
Khoi Iugng quén tinh phan tr thanh duge quy déi v& nut I va J. Hiéu tng luc quan
tinh khong duge xét dén tai cac diém bén trong phan tu.

Tdng khéi lwong cua phin ti bang tich phan doc theo phan tir khdi luong riéng m
nhén vai dién tich cit ngang a.

2.3.114 Tai trong ban than phin ti: (Self-Weight Load)

Tai trong ban than c6 thé tac dung & bit ky mau tai trong nao co6 kich hoat tai
trong ban thén tat ca cac phin tir trong md hinh. Cudng d0 tai ban than bang tich
dung trong w va dién tich cit ngang a. Tai trong ban than chidu tir trén xudng theo
phuong -Z hé toa do té)ng thé.

2.3.12. Tai trong tip trung trong phin tir: (Concentrated Span Load)

Tai trong tip trung trong phin tir dung dé tac dung luc hodc momen tip trung tai
mot vi tri x4c dinh trén phén tir thanh. Chiéu cua tai trong c6 thé xéc dinh theo hé
toa do dia phuong hodc hé toa do téng thé.
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Hinh 2.7. Vi du luc tdp trung tdc dung lén pho”fn te.

2.3.13. Tai trong phﬁn_bé trén phén tir : (Distributed Span Load)

Luc theo truc Z Mémen theo truc 2
hé toa d6 tong thé hé toa d6 tong thé

Lyc hudng truc
2 HTD phan tir

M&men hudng truc 2

C4c 14i frong tac dung tif rda = 0,25 dén rdb = 0,75

Hinh 2.8. Vi du luc phin bé tdc dung lén phc‘in tie



Tai trong phén bd trén phan tir dugc sir dung dé tac dung luc va momen phén b
lén phin tir thanh. Dang tai phan bo ¢6 thé déu hodc dang bac thang. Hudng tai
trong c6 thé xac dinh trong HTD téng thé hoic HTD dia phuong. Tai trong co thé
tac dung trén toan bd hodc mot phan chiéu dai phan tu.

Chidu dai chét tai x4c dinh bing mdt trong céc cach sau:

+ Xéc dinh hai khoang cach twong ddi so vdi tong chidu dai phan tir rda va rdb do
tir dau 1. Chung phai thoa mén:

0<rda<rdb<1

+ Xéc dinh khoang cach tuyét dbi da va db do tir déu I. Ching thoa man:

0<da<db<L.

+ Khong chi dinh khoang céch thi xem nhu chiéu dai mang tai bang chiéu dai
phan tu.

AXIS2 rda=0.0
ﬂk rdb =05
u2a=-5
ub=-5
5
. , -~
» AXIS1
TR T:)
“ 20 '—-l
AXIS3 da=4
Ada=0 db=16 da=16
db=4 uda=5 db =20
u3a=0 5 uwb=5 5 uda=5
udb=5 /T T T\ u3b=0
. ; » AXIS1
b— 4 —»
16 e
o 20 »
da=10
db=16
u2a=10
AXIS 2 da=4 u2b =10
A db=10 | 3
wa=>5
u2b=5
£ 4 1 10
5
S—y— » AXIS1
——————— 10—
< 16 —w
ot 20 —wf

Hinh 2.9. Vi du tdi trong phdn bé bdc thang.
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2.3.14. Két qua ndi lyc phin tir (Internal Force Output)

Néi lye phén tur thanh l‘é cac luc Vé} momen két qua tir tich phén cac tmg sudt trén
toan mat cdt ngang cua phan tr bao gém :

P - lyc doc truc; o

V2 - lyc cét trong mit phing 1-2;

V3 - luc cittrong mét phang 1-3;

T - luc xoén;

M2 - momen udn trong mit phing 1-3;

M3 - moment ubn trong mit phing 1-2.

Quy udc ddu duong cac thanh phan néi lue nhu & hinh 2.10.

Axis 2

P Axis1

Lic doc va momen xodn duong

Momen va Iyc ct duang
trong mét phang 1-2

Momen va lyc duong

trong mét 1-3 Matchiu keo <" & V3
V3 Ar M3t chiu nén
1 J Axis 3

M2

Hinh 2.10. Quy wéc ddu dwong cdc thanh phdn néi luc trong phdn tik thanh
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2.4- PHAN TU TAM VO (THE SHELL ELEMENT)
2.4.1- Téng quan

Phan tir vo duoc st dung dé mé phong két cdu vo, mang va tim trong mit phing
va khong gian. Phén tir vo 1a kiu dbi tugng dién tich. Tuy thudc kiéu dic trung mat
cit ban gan cho mot dién tich, dbi tugng c6 thé ding & mo phong két cau bién
dang/tmg suat phang va tmg xt khéi ddng truc. Ung xir mang ding céng thirc ddng
tham sé bao gdm cac thanh phan do ctimg chuyén vi thang trong mat phing va mot
thanh phin do climg géc xoay theo hudng phép tuyén mat phang phan tir (xem
Taylor va Simo 1985).

Phan tir vé ¢6 3 hodc 4 nut. Ung xir ubn ctia tAm bao gdm hai phuwong ngoai mit
phang. Mt dinh cong thirc tim mong (Krichoff) duoc sir dung bé qua cac bién dang
cit ngang. Ban c6 thé chon céng thirc tim day (Mindlin/Reissner) c6 ké dén cac bién
dang cit ngang. Cac két cAu c6 thé duoc md phong béi loai phin tir nay bao gdm :

+ Vo khong gian nhu bdn chita va mai cong;

+ Két cAu tAm nhu ban san;

+ Két cAu mang nhu tuong chiu cét.

Mbi phﬁn tor vo ¢ hé toa do riéng dé dinh nghia vét li¢u, tai trong va noi suy két
qua dau ra. Mdi phin tr ¢6 thé mang tai trong ban thin hodc tai phan bd theo bit ky
hudng nao.

[ \
\ |
Ving tam giac Ving trén
-\5 —l
i\ |
N
il
1 Y <
Viing khéng xac dinh Tao ludi chuyén tiép

Vi du tao 1udi st dung phén tir v 4 diém nat

Hinh 2.11. Ludi phdn tir tdm vo
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2.4.2:Néi cic nit

Phan tir vd ¢6 thé dang tir giac x4c dinh béi 4 nit j1, j2, j3, j4 hodc tam gic x4c
dinh béi 3 nut j1, j2, j3. Cong thirc phan tu ti gidc chinh x4c hon, phén tir tam giac
thudng chi diing cho ving chuyén ti€p. Vi tri cdc nit nén chon sao cho théa mén cac
diéu kién hinh hoc sau:

- Géc bén trong mdi phan tir nhé hon 180°. T

- Ty sb céc canh ctia phan tir khéng nén 16n hon 10

Truc 3

Mt 6: trén (mét +3)

Mt 5: du6i (mat -3)

Phan tlr v6 4 diém nut

Truc 3

Truc 1 Méat 2 Truc 1

Mat 6: trén (mdt +3)
Mat 5: duéi (mét -3)

Mat /
i

Phén i tdm v tam giac 3 didm nat

Hinh 2.12. Truc toa dé dia phwong phadn tir tdm vé
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2.4.3, He toa do phén tir

M3bi phan tir tAm vo c6 hé toa do riéng cua minh dung dé dinh nghia céac dic tinh
vat liéu, tai trong va Kkét qua phan tich. Cac truc ky hiéu 1a 1, 2, 3. Truc 1, 2 nam
trong mit phing phéan tir, truc 3 vudng goc mit phing phan tir.

2.4.4. Dic trung mat cit

Mot mit cét tAm vo 12 tip hop céc dic trung hinh hoc va vét liéu duge miéu ta boi
cit ngang cuia mot hodc nhiéu hon ph?m tir tAm vo. Céc mit cét dugc dinh nghia doc
1ap vi duoc gan cho phin tir dién tich. Khi dinh nghia mot phén tir dién tich, ban
phai chon mot trong ba kiéu phan tr sau:

+ SHELL (v06) ¢6 cac bac ty do chuyén vi théng va chuyén vi xoay ¢o thé chiju
cac luc va momen.

+ PLANE (bai toan tmg suét hodc bién dang phéng) chi ¢6 céc bac tu do chuyén
vi thiang.

+ ASOLID, khéi dic dong truc voi cac bac tu do chuyén vi thing.

Céc dic trung vt liéu gdbm md dun dan hoi, hé sb poaxoong, khdi lugng riéng,
dung trong. ‘

T4i trong gom tai trong ban than va tai trong phén bd déu trén phan tur.

2.4.5, Két qua ndi lue, ing suét

Ung sudt phin tir vo 13 cac luc trén mot don vi dién tich téc dung trong thé tich
phan tir d€ khang lai tai trong. Ching bao gom:

‘Ung suét truc tiép trong mit phing: S11 va S22;

Ung suét cit trong mat phing: S12;

Ung suét cét ngang: S13 va S23;

Ung xuét xoén ngang: $33 (Iudn gia st bang khong).

Cac 1’1"ng sut trong mit phing duoc gia dinh 13 hing sb hoic thay dbi tuyén tinh
theo chiéu day phan tu.

Noi luc trong phin tir vo (con goi 1a tdng hop ctia cac img sudt) 14 cac thinh phén
luc va moment tir két qua tich phan céc thanh phan ng suét theo chiéu day phan ti
bao gom:

Céac luc mang: F11 va F22;

Luc cit phan tr mang: F12;

Momen uén cia tim: M11 va M22;

Momen xo4n tAm: M12;

Céc noi lyc cat: V13 va V23.
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Can ch y rang hop céc ung suét 1 cc luc va momen tinh trén 1 don vi chi€u dai
cua mit phang. Quy udc dau duong céc Uimg sudt va ndi lyc ¢ hinh sau:

F-Mi
Tryc 2 "

Lyc trén
1 don vi dai

Khéng thé hién luc cit ngang luc
va (Ing'suét cit duong tac dung
trén mat dudng déi dién vdi
huéng ngudi nhin

_ Céc Uing suét va lyc mang
Ung suat Sij cing hudng lyc Fij

Truc 2

Cac mbmen trén 1

don vj dai True 1

Céc mémen udn va xodn

Hinh 2.13. Quy wéc ddu cdc thanh phdn néi luc phan tir tam vo

2.5- PHAN TU KHOI PAC (SOLID ELEMENT)

Phin tr solid ¢6 tdm nit ding dé md phong céc két cdu khéi dic 3 chiéu. Mdi
phén tur solid ¢6 hé toa do riéng dé dinh nghia vat liéu, tai trong va ndi suy Kkét qua.
M>5i phn tir c6 thé mang tai ban than (theo nhidu hudng), ép luc bé trén cac bé mit,
ap lyc 18 rdng va tai trong do thay dbi nhiét do. Mic dinh thi cac tryc hé toa do riéng
1,2, 3 ciung chiéu céc truc hé toa do tong quat X, Y, Z.
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Cac md hinh phén tir solid 1a trang théi tbng quat cta ing suit-bién dang trong
két cau dic ba chiéu. Co6 tat ca 6 thanh phan Uimg suat va bién dang cho moi phén tu.

Céc dic tinh phén tir khéi dac gém:

- M6 dun dan hdi, el, e2 va e3;

- Mb dun cit g2, g13 va g23;

- T4t ca cac hé sb poisson, ui2, ul3, u23, ..., u56;

- Hé sb gian no nhiét, al, a2, a3, al2, al3 va a23.

Khéi luong riéng m, ding dé tinh khéi luong phan tir

Dung trong w ding dé tinh trong lugng béan than.

533

S23
81)'3/_"
S23

S13 522
- 512 S12

S11

Y(2)

Phén tlr khéi 8 nat

X(1) He toa do tng thé
Céc (ing sudt phan t& khdi

Hinh 2.14. Quy wéc ddu cdc thanh phdn tmg sudt phdn tie khéi ddc

2.6- NUT VA BAC TU DO (JOINTS AND DEGREES OF FREEDOM)

Cac nat 12 quy tic co ban trong phan tich mdt két cAu bt ky. Céc nuit 1a cac diém
nbi gitra cac phan tir ma tai d6 cac chuyén vi duge xac dinh. Céc thanh phan chuyén
vi (thang va xoay) tai nut goi 14 cac bac tu do.

Nt thyre hién nhiéu chirc niang khéc nhau nhu:

v’ Tt ca c4c phén tir ctia két cdu ndi véi nhau thong qua cic nut.

v’ Keét cau dugce goi dd tai cac nit st dung lién ket cimg hodc gbi dan hoi.
v Ung xr mang/thin cing va diéu kién ddi xung st dung céc dicu kién rang
budt tai cac nut.

v" Téc dung cAc tai trong tap trung tai nut.
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v Tht ca cée tai trong va khdi luong tac dung trén phén tir thuc t& duge quy ddi
vé céc nut.
v' Céc niit x4c dinh vi tri két cAu ma tai d6 chuyén vi da biét hodc duoc xé4c dinh.

Céac nut c6 thé dugc xem xét nhu mot phén tir. Mbi nut ¢6 hé toa do riéng cda minh
dé dinh nghia bac tu do, lién két, cac dic tinh nat va tai trong. Tuy nhién trong hau hét
céc trudmg hop hé toa do tong thé tring phwong véi hé toa do riéng cac nit trong mo
hinh. C6 sau bac tu do tai mdi nut, 3 chuyén vi théng va3l chuyén vi xoay. Cac thanh
phén chuyén vi hudng theo phuong hé toa do riéng tai mdi nit.

Hinh 2.15. Sau bdc tw do tai nut

2.7- CAC NHOM

Mot nhém 14 tép hop cac dbi tugng c6 gan tén. Cac nhém c6 nhiéu timg dyng nhu:
- Chon nhanh céc d6i tuong d@ hiéu chinh hogc gan thugc tinh;

- Str dung cho cdng trinh xay dung theo giai doan;

- DPinh nghia cdc mit cit ngang cia mo hinh;

- Nhém céc dbi twong c6 ciing kiéu thiét ké;

- Lya chon két qua daura.;

- Nén str dung cac nhom de€ lam ting siic manh quan ly cdc md hinh 16n.

2.8- HE THONG TOA PO VA LUGI

Céc vi tri trong mé hinh két cdu duoc x4c dinh gin v6i mot hé toa do tdng thé. Hé
toa d6 Pé-cac 3 chibu nay ¢o 2 truc X, Y, Z tudn theo quy ludt ban tay phai.
SAP2000 ludn mic dinh truc +Z hudng di 1én va hudng trong luc 13 -Z. Co thé dinh
nghia cac hé thng toa d6 bd sung phu trg cho viéc phat trién va nhin cic md hinh.
Céc hé toa d6 nay dua vao hé toa d6 chung tong thé géc.

34



C6 thé dinh nghia hé thdng dudng ludi cho cac hé toa dd (tdng thé va bd sung),
dung hé théng duong ludi nay dé dinh vi cac dbi tuong trong md hinh. M3i hé luéi
c6 thé dang Dé-cac vudng goc hodc dang hé toa do tru hodc kiéu tng quat. Khi vé
cac ddi tuong thudmg bét ché do bét dinh céc diém ludi giao nhau.

M?bi dbi tugng trong mo hinh (diém, duong, dién tich, ...) ¢0 h¢ toa do cuc bd cua
riéng minh dé dinh nghia c4c dic tinh, tai trong va cc dap umg cta dbi tuong d6. Hé
truc toa dd cuc bd ky hiéu 1, 2, 3. Hé toa do cuc bd khong cd hé théng ludi di kém.

File  Edit View Defre [:/:: Diaw  Seledt Assign  Apalyze Display Design  Dptions  JTooks Help
D B o ' D PO PO WM o ddy w e w Pt O
N e L S A

%/ -
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{

Hé toa do
cuc bg

sofd

Hé toa do
téng thé

O

2.9- CAC TINH CHAT

Céc tinh chat duge gan cho méi ddi twong dé xac dinh tng xur két cdu cua déi
tugng d6 trong md hinh. Mot s tinh chit (dic tinh) nhu dic trung vat liéu va mat
cit 1a nhitng dic tinh c6 tén dugc dinh nghia trude va gan cho dbi tuong. Vi du mét
md hinh ¢6 céc tinh chit sau day:

+ Dac tinh bé tong c6 tén goi 4000 Psi;

+ Dic tinh mit cit hinh chit nhat ¢6 tén go1 RECT va hinh tron ¢é tén CIRC dung
vt liéu 4000 Psi;

+ Mdt dic tinh phé‘ln tr ban co vat liéu la 4000 Psi.
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Néu ta gan dic tinh mat cit RECT cho mdt ddi tuong thanh thi bét ky su thay dbi
clia mit cit RECT va vat liéu 4000 Psi s& duogc ty dong cdp nhat vao dbi tuong
thanh d6. C4c tinh chat khac nhu giai phong dau phéan tir thanh (release) hodc gbi tai
nut duoc gan tric tiép vao dbi tuong.

2 1AL A n R A o Lo A 1s \ " n
@ D¢ hién tén, hé toa d6 cuc bg, cac tinh chat cua md hinh dung 1énh ..., hién
hdp thoai sau:

i ; T R — ; Frames/Cables/Tendons —~ : T L — View by Colors Of « s oo E
{7 Labels 7 Labels T Shink Objects © =4 Objects .
i“ Restraints - 7 Sections 7 Extude View ©L ¢ Sactions
{" Springs - ¥7 Releasss ™ Fil Objects & Materials
: W Local Axes W Local Axes i Show Edges © 1 4" Color Prirter
I Invisible £ Frames Not in View %  Show Rel. Lines " White Background, Black Objects
{7 NotinView j ™ Show Bounding Boxes : £ Selected Groups i
- Areas : 1 Miscellaneous i
I Labels ™ Show Analysis Model (If Available) 3
{" Sections I~ Show Joints Only For Objects In View 3
¥ Local Axes . i
i Notin View ;
i tipply to All Windows
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2.10- CAC HAM

Tuy chon ham duoc dinh nghia ¢ mé ta su thay ddi cua tii trong theo chu ky
hodc thot gian. Cac ham chi can cho mdt kiéu phén tich xac dinh, n6 khong dugc
duing cho phén tich tinh. Mt ham 1a mdt chudi dit liéu céc cip 6. C6 bdn loai ham
sau day:

+ Ham dap tng phd: Phé gia dinh gia téc véi chu ky ding cho phan tich dap tmg
phd phan tmg.

+ Ham lich st thoi gian: D6 16n tai trong 1i€n quan véi thoi gian dung trong phén
tich lich sur thoi gian.

+ Ham trang thai dimg: Bién do tai trong lién quan v&i tan sb ding trong bai toan
phén tich trang thai dung.

+ Ham mat d6 phd ning lugng: Ding trong phéan tich mat d6 phd ning luong.

2.11- CAC MAU TAI TRONG (LOAD PATTERNS)

Tai trong 12 nhiig tac déng vao két ciu nhu Iuc, 4p luc, chuyén vi cudng bic cia
201, hiéu Ung nhiét do, gia toc nén va nhitng loai khac. Mot sy phéan bo cua tai trong

36



1én két cAu goi 1a mot mau tai trong. Cé nhiéu mAu tai trong can dinh nghia. Thudng
chia cdc mau tai trong cho tai trong tinh, tai di dong, tai gid, tai tuyét, tai nhiét do, ...

Cac tai trong can thay ddi doc 1ap cho muc dich thiét k& hodc cach ching tac
dung 1én két cdu nén dugc dinh nghia thanh céc mau tai trong riéng biét. Sau khi
dinh nghia tén mAu tai trong, gan gia tri tai trong cho déi tugng nhur 12 mot phan cta
mau tai d6. Gia tri tai gan cho débi tuong xac dinh loai cua tai trong (vi du luc,
chuyén vi, nhiét do), cudng do tai trong va hudng tac dung. Méi dbi tuong co thé
chiu tac dung nhiéu mau tai trong.

Dé tinh toan cac dap tng cta két ciu do cdc mau tai trong, cac trudmg hop tai
(load cases) can phai dugc dinh nghia va chay dé xac dinh mau tai trong dé tac dung
nhu thé nao 18n két cdu (tac dung tinh, dong, ...) va két cdu duge phén tich nhu thé
nao (tuyén tinh, phi tuyén, ...). Mot mau tai trong giéng nhau ¢6 thé tac dung khac
nhau trong cac trudmg hop tai riéng biét.

2.12- CAC TRUONG HOP TAI

Truong hop tai x4c dinh cdc tai trong tac dung 1én két cAu nhu thé nio va cac dép
tmg cua két cdu duoc tinh toan nhu thé ndo. C6 nhiéu kiéu trudong hop tai ¢6 sin
trong SAP2000. Hau hét cac trudng hop tai duge phéan loai 14 tuyén tinh hay phi
tuyén tly thudc vao dap ung két cAu va tai trong nhu thé ndo. Két qua ctia phan tich
tuyén tinh c6 thé cong tic dung véi nhau. Cac kiéu truong hop tai c6 sdn nhu sau:

v Tinh (static): La kiéu phb bién nhat. Tai trong tac dung khéng cé hiéu umg

déng luc hoc.

v Dang dao dong (Modal): Tinh tan cic dang dao ddng cua két cdu sir dung

phuong phép vector riéng hoac vector-Ritz .

v" Phd dap ung (Response-Spectrum): Tinh toan tinh hoc cac dép vmg do tai
trong gia tde. Yéu cdu cac ham déap tng phd.

v’ Lich st thoi gian (Time-History): Tai trong thay. dbi theo thoi gian. Yéu ciu
cac ham lich st thoi gian. Ding phuong phap chdng chét dang dao dong hoic
tich phan truc tiép.

v On dinh (Buckling): Tinh toan cac dang mét 6n dinh dudi cac tai trong téc dung

v Tinh dic biét (Hyperstatic): Tinh toan luc thi cip do luc Umg sut trudc va
céc tai trong tu cin bing khéc.

v' Tai di dong (Moving Load): Tinh toan cac dap ung do tai trong di dong. Dung
dinh nghia cac lan xe hon 14 c4c méu tai trong nhu céc kidu phan tich khéc.

v Trang thai ding (Steady State): Tai trong thay ddi diéu hoa tac dung & mot
hodc nhiéu tan sb.
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Mat do phd ning luong (Power Spectral Density): Tai trong thay dbi didu hoa
tly thudc xac dinh xéac xudt clia tai trong voi khoang c4c tan sb va g1a tri mong dgi
cta dap ung duge xac dinh. Phan tich nay yéu cau cac ham dap ung phé ning lugng.

Phi tuyén tinh (Nonlmear Statlc) Tai trong tdc dung khong c6 hiéu ing dong.
C6 thé ding cho phan tich day déan (pushover analysis). ' -

Lich str thoi gian phi tuyén (Nonlinear Time-History): Tai trong thay dbi theo
thoi gian.

C6 thé dinh ngh1a nhiu truong hop tai. Khi md hinh dugc phan tich, phéi chon
cac truong hop tai cn chay. Cac két qua phan tich duge xem nhu mét phén ctia mo
hinh va cin cho qué trinh thiét ké.

2.13- CAC TO HQP TAI (LOAD COMBINATIONS)

Mot td hop ctia Sap2000 goi 12 mot “combo” 1a két qua két hop cia mot hodc
nhiéu trudng hop tai hodc cac t6 hop khac. Khi mot t6 hop duoc dinh nghia né tac
dung t61 két qua cho cac dbi twong trong md hinh. C6 5 kiéu t6 hop tai sau day:

- Kiéu tuyén tinh: Két qua tir cac trudng hop tai cong tuyén tinh véi nhau.

- Kidu tuyét dbi: Cong gia tri tuyét ddi cic trudng hop tai.

- Kidu can bac hai tong gi tri binh phuong: Gia tri td hop bang cin bac hai tbng
cac binh phuong ctia cac trudng hop va t6 hop bao ham trong to hop xéac dinh.

- Kiéu bao: LAy gia tri max va min c4c gié tri cla cac truong hop va tb hop.

- Kiu cong khoang: Cac gid tri duong cdng véi gia tri lon nhét va céc gla tri &m
cOng véi gi tri nho nhét.

Ngoai tru kiéu t6 hop bao, céc t6 hop thuorng dung kiéu céng tac dung céc
truong hop. _

Thiét ké Tudn can ot vao cac td hop ma khéng tiép tir cac trudmg hop tai. Mdi
thuat toan thiét ké tao cac t6 hop mac dinh ctia minh. Cac t6 hop do nguoi dung dinh
nghia bd sung ¢ thé tao ra dé thiét ké hodc cho muc dich khic.

2.14- CAC THIET LAP THIET KE (DESIGN SETTINGS)

Céc tinh ning thiét ké ctia chuong trinh c6 thé ding cho ddi tugng thanh ma dic
trung mat cit ctia ching dung vat liéu bé tong, thép, thép can ngudi hodc nhom.
Nhiéu thiét 1ap anh hudng dén thiét ké mot mé hinh cy thé:

- X4c dinh tiéu chudn thiét k& cho mdi loai vat liéu nhu AISC-360-01/IBC2006
cho thép, EUROCODE 2-1992 cho bé tong, AISI-ASD96 cho thép dap ngudi va
AA-ASD 2000 cho nhom,;

- Thiét 1ap cac tham chiéu c4c tiéu chuén duoc 4p dung cho md hinh nhu thé nio;
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- Céc té hop dung dé thiét ké;

- C4c nhém déi twong chia sé két qua thiét ké gidng nhau;

- Tuy chon “ghi d&” cac gia tri khi mdi dbi tuong x4c dinh;

- Cac hé s va tham s thay ddi cac gia tri mic dinh trong cac cong thirc cia tiéu
chudn thiét ké.

Khi thiét ké thép, thép dap ngudi va nhém, chuong trinh ¢6 thé tu dong chon mit
cit ti wu tir danh sach cac mat cit do ngudi dung dinh nghia. Mat cét ciing co thé
thay ddi mot cach thu cong trong sudt qua trinh thiét ké. Nhu thé mdi phan tr thanh
¢6 thé co hai dic trung mit cit khac nhau grfln lidn véi nd: Mot mat cét “phéan tich”
dimg & budc phan tich truée va mot mat cht “thiét ké” 1a két qua cla thiét ké hién
tai. Mt cét thiét ké tré thanh mat cét phan tich cho 1in phan tich tiép theo va vong
1ap phan tich va thiét ké s& tiép tuc cho dén khi hai mat cét 14 giéng nhau.

Mit du khéng ¢ cac thiét 1ap thiét k& o rang cho phan tir tAm vo bé toéng cbt
thép, nhung chuong trinh s& hién thi bidu dd ung suét va cot thép. Thong tin nay
chira trong menu 1énh Display cho phan tir Shell. Dién tich cdt thép duoge tinh toan
sir dung kiéu vét liéu thép thanh xé4c dinh bdi ngudi ding qua menu Define. Két
qua thiét k& mat cit cling nhur céc thiét 14p mo td & dau dugc xem xét 1a mot phan
cua mo hinh.

@ SAP2000 V14 thiét ké cbt thép cho phan tir tAm vo theo cac didu khoan tiéu
chuén DD ENV 1992-1-1 Eurocode 2: Thiét ké két céu bé tong cdt thép. Tong quat
thi phan t&r tAm chiu tdm thanh phén Ung suét. Thuat ngit trong SAP2000 c6 3 luc
mang f11, 22 va f12; hai thanh phén momen uén ml11, m22 va mdémen x04n m12;
hai luc cit ngang V13 va V23 (xem quy wéc cac thanh phan noi luc phén tir Shell).

2.15- CAC PINH NGHIA HIEN THI VA KET XUAT KET QUA TINH
(OUTPUT AND DISPLAY DEFINITIONS)

Dinh nghia mé hinh SAP2000, két qua phan tich va thiét ké c6 thé xem va luu lai
theo nhiéu cach khac nhau:

v' Xem mo hinh hai va ba chiu.

v' Céc bang gia tri dang vin ban, bang tinh hogc dinh dang co so dit ligu.

v" Tai liéu dinh dang chira cac bang gié tri dang van ban va dinh dang HTML

(dinh dang internet).

v' Ham d4 thi ctia két qua phén tich.

v/ Nut don tao béo céo.

v’ Tao bao cdo ning cao.

Két xuét sang cac phan mém thiet ké khac.
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Chuwong 3

- GIAO DIEN SAP2000 VERSION 14
(THE INTERFACE OF SAP2000 V14)

3.1- TRINH PON FILE | 1,

Ciing giéng nhuw cdc chuong trinh khdc, trinh don file la trinh don khoi ddu va
ciing la tong qudt cho ting dung SAP2000, né chira cdc lénh tao, huu, xudt, nhdp dir
liéu cho phdan mém SAP2000.

3.1.1. File > New Model...: Tao méi mgt mo hinh

Lénh nay dé tao mdi md hinh tir cic md hinh mau sin c¢6. Khi thuc hién Iénh s&
xudt hién hop thoai cho phép ngudi thiét ké thao tac trén cAc md hinh miu sin co.
Céc mau md hinh bao gbém:

¢~ New Model Initislization e Project Information e 2
. [lnitislize Model from Defaults with Units i, in, F v Modity/Show Info

™ Initialize Model from an Existing File

i Select Templale e s+ e

Blark Grid Only Beam 2D Trusses 30 Trusses 2D Ffeifﬁés 7

30 Frames Wall Flat Slab Shells Stailcéses Storage
Stiuctures

Underground Sohd Models  Cable Bridges  Calrans-BAG ~ Quick Bridge Pipes and
Concrete Plates
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- Blank: ty tao mo hinh méi ma khéng dung mau san co.

- Grid Only: Tao mo hinh méi tr hé¢ ludi.

Cartesian Culindrical

Coordinate System Mame
GLOBAL

' Numbél of Grid Lines

X direction

¥ direction O

Z direction 5 T ”
Giid Spacing -

 direction e

Y direction

Z direction i44 Tm—

© Y direction

.~ First Grid Line Location

¥, direction

Z direction

Cancel %

- Beam: Tao mo6 hinh méi hé dam lién tuc.

v Restraints

Beam Dimensions

Number of Spans 2 B

i Use Custom Grid Spacing and Locate Origin

Span Length 288

Section Properties

Beams Default

Cancel
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_ 2D Trusses: Tao md hinh gian phéng.

- 2D Truss Type -

|Sloped Truss e

Height 144,

" Use Custom Grid Spacing and Locate Origin®

+~Section Properties

Chords { Default

Braces Default

Cancel

{Roof Truss v

Height (72

Span Length, ¥ 5432.” e

i Use Custom Grid Spacing and Locate Origin

Number of Bays, Y 3

Nurber of Divisions, X 5

Nurber of Divisions, ¥ B

S ection Properties

Chards : Default

Braces | Default

W Restraints
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- 2D Frames: Tao m6 hinh khung phang.

2D Frame Type -~ - Portal Frame Dimensions -~

Portal e v Number of Stories 2

Nurber of Bays 2

Use Custom Grid Spacing and Locate Origin

Section Properties

Story Height

BayWidh 288,

Beams | Default

Columns :pefault

Cancel

3D Frame Type: - oo Open Frame Building Dimensions

{0pen Frame Building

Number of Stories

Number of Bays. X 3 o

Number of Bays. Y

¥ Use Custom Grid Spacing and Locate Origin

Story Height
Bay Width, X

Bay Width, Y {285

o Section Properties

Beams {Default

Columns %fDefauIl

Cancel

¥ Restraints

- Wall: Tao mo6 hinh tudng déc.

Shear Wall Dimensions

Number of Divisions, X |

Number of Divisions, Z

Use Custom Grid Spacing and Locate Origin

7
H

~~Section Properties

Division Width, X (48

Division Width, Z

W Restraints Cancel
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Mumber of Divisions, X 13

Number of Divisions, Y jwﬁ

Middle Strip Width, X

¥ Use Custom Grid Spacing and Locate Origin

Division Width, X
Division Width, ¥
Middle Strip Width, v -

- Section Properties -

Areas | Default

Cancel

¥ Restiaints

- Shells: Tao cac loai m6 hinh vé mong nhu mai, vé cong,...

- Cylinder Dimensions

Cylinder Height 1182

Radius 796,

" Num. of Divisions, Angular

Num. of Divisions, Z 4

- Section Properties

Areas :Default

iV Restraints

% Gridines Cancel 3

- Staircases: Tao cac dang mé hinh ciu thang.

- Staircase Type - ~Staircase Type 1 Dimensions

Number of Stories ;4

Left Level Width, % Fdd

Right Level width, X {144,

Width 1, ¢

Maz Mesh Spacing ;ﬁ

Parametiic Definition Locate Drigin... ;

Story Height, +/-

Stair Projected Length 588,

Opening Btw. Stairs |

Stair Width 2, +Y 196,

- Section Properties

Areas | Default

¥ Restraints

/ Gridines _ Cancel ¢




- Storage Structures: Tao md hinh két cAu thing chira nhua dai nudc, xi 19, ...

Water Tower Type 1 Dimensions—---"

Num. of Divisions, Angular 316 T Maw Spacing. Surface Z ¥

Elevation | Diameter -
1 U 1 44 ,,,,,,,,,
2 720, 144,
3 768. 480.
4 1008. 480. ‘
5 1104. 96. v

Parametric Definition A
Locate Oig... | '
Section Properties
Areas ;Default vi

W Gridlines Cancel

‘Variable Arch Dimensions -

s i ey

> Solid Model Type
f‘"‘w”"

—— A Bottom Height, H1 {960, TopHeight H2 [480.
Bottom Thickness, ‘w1 'ifrgw?wé,_ﬂuww Top Thickness, W2 TETZ _________
Stert Angle, T1 :45 End Angle, T2 13 e

Outer Radius, B 1 920. " Num. of Divisions, Radial 37 —

Num. of Divisions, Angular é“ﬁwwmw Wum. of Divisions, Bot. Z ﬁ‘IWD o
Parametric Definition ‘ ] Hum. of Divisions, TopZ 5
' Locate Origin... ¢
:- Section Froperties -
Solids iDefault v +

¥ Restraints

¥ Gridines OK I Cancel §
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- Cable Bridges: Tao mb hinh ciu treo ddy vong.

- Suspension Bridge Dimensions

Left Span Length, L1 | Number of Divisions, N1 ¢

Middle SpanLength, L2 [3840.  Number of Divisians. N2 |24

Right Span Length, L3 Mumber of Divisions, N3 ¥B

Parametric Definition g Deck Width, W } Minimum Middle Sag, S zSB '
Column Height, H1 €LZT‘!IDM - - Coluran Height, H2

Locate Origin... |

~ Section Properties

Beams | Default

Columns | Default

Cables £ Default

Areas iDefauIt

& Gridines Cancel

- Quick Brim: Ding dé tao nhanh mét mé hinh cau.

-~ Bridge Data

! Span Lengths (Semicolon Separatar) 5500 £00. éKip, in.F vﬁ
i Bridge Deck Section Type [Conc. Box Girder - Ext. Girders Yertical | «I,s
Cancal |
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- Caltrans-BAG: Tao nhanh mé hinh cdu vdi it s6 liéu vé vé dia k¥ thuat va két
cAu nhét.

Select Object v =+ - Object! Model View -~ o e Add To Current Model

L ame

Plates
Hectangular Plate
- Cut By Arc
- Rectangular Hole
- Circular Hole : .
- Rounded Hole
Circular Plale
- Aectangular Hole
- Circular Hole AngX
Circular Sector Plate .
- Cut By Arc . Ang
Pipes : Ang2Z"
Cireular Pipe H e
- Cut By Plane
- Cut By Cylinder
- Bent Shaiply
Bentin Arc | Paramelic View

e
- Equal 5 Bend

- Unequal S Bend P D i P ters and Options -
A [S):L?LeleUUBBE:: d P ] ] Mag. Mesh Size 2 ;
arameter Dimension ¢ i

- Signal Offset Quarter Bend -

- Ofiset Bend . i

- Single Dffset U Bend T {Widh, W A

- Double Offset U Bend —

- Expansion U Bend : 2 |Height H 16

- - Expansion Double Offset Ben:

- Full Circle Bend o]

Tubes '

”

i

Rotate

<< No Objects in Model >>

Thickness. t 18

0K i Cancel




- Underground Concrete: Tao cic dang két cdu cong trinh ngim,

cefgrot

e

E Top Slab Bottom Slab % Riser Z Taop Section i Bottorn Sectipné 3-Sided Bridge ;

Tap Slab Stucture Properties ] Loading Data ] Truck Load]

Stiucture Properties

Length along X fﬁwzmw Number of Spaces along X [{

Width along Y {72, Number of Spac% aloh; Yﬁww

Top Thickness ‘g,

+~Hole Data
Mumber of Holes §2 o Update é
Type X Center Y Center X Size Y Size Active
1] Rectangular 9. 36 12 Mo
Flectangular 135. _ 6. 12, Mo

% PRestraints

Cancel Units (Kip,in.F »;

¥ Gidines Locate Origin... | 0K |

3.1.2. File > Open...: M¢ mét file SAP2000 da co.
3.1.3. File>Save: Luu md hinh.
3.1.4. File > Save As: Luu m6 hinh véi mot tén khac.

3.1.5. File > Import...: Nhép dit li€u diu vao cho SAP2000 tir mot co s¢ dir licu
Khéc. SAP2000 phién ban 14 cho phép ngudi thiét ké thao tac nhdp dit li¢u cac tir
cac co so dit liéu sau:

- SAP2000 MS Access Database .mdb File;
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- SAP2000 MS Excel Spreadsheet .xls File;
- SAP2000 .s2k Text File;

- SAP2000 V6 or V7.s2k File;

- SAP90 Text File;

- CIS/2 Step File;

- Steel Detailing Neutral File;

- ProSteel Exchange Database File;
- FrameWorks Plus File;

- AutoCAD .dxf/.dwg File;

- Import IFC File;

- IGES File;

- NASTRAN .dat file;

- STAAD/GTSTRUDL .std/.gti file.

3.1.6. File > Export...
Xudt dir liéu tir SAP2000 sang cac dang dit liéu khac. SAP2000 c6 thé xudt sang
cac dang dit li¢u sau:

- SAP2000 MS Access Database .mdb File;
- SAP2000 MS Excel Spreadsheet .xls File;
- SAP2000 V9 s2k File;

- CIS/2 Step File;

- Steel Detailing Neutral File;

- AutoCAD .dxf/.dwg File;

- FrameWorks Plus File;

- SASSI House File;

- ProSteel Exchange Database File;

- IFC File;

- Perform3D Text file.

3.1.7. File > Batch File Control
Dung 1énh nay d tai hién phan tich nhiéu mé hinh trong SAP2000 cling mét Ic.
3.1.8. File > Create Video

Chirc ning nay dé tao mé hinh dong video trong qua trinh bién dang cuia két cdu
hoic su chuyén dong ctia két cAu theo thoi gian trong qua trinh phén tich.
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3.1.9. File > Print Setup for Graphics
Thiét 14p va dinh dang trang v may in cho mo hinh
3.1.10. File > Print Graphics: In két qua hién thi
3.1.11. File > Print Tables: Xudt dit liéu thanh dang bang
3.1.12. File > Report Setup: Dinh dang kiéu dir liéu xuét ra ctia m6 hinh
3.1.13. File > Create Report: Tao bdo c4o cho mé hinh dang thiét ké
3.1.14. File > Advanced Report Writer |
Tao cac bdo céo theo kiéu nang cao, cO thé bao g6m cac file Excel, Access .
3.1.15. File > Capture Enhanced Metafile
‘ Xuét ra file *. EMF, day 1a mot dinh dang file tvong thich v&i nhidu chuong trinh
dd hoa va cac trinh soan thao.
3.1.16. File > Capture Picture
~ Xuét céc file anh theo cac dinh dang bmp, .gif, jpeg, .png, or .tif ctia nhiéu hinh
thirc r}hu: c&a‘sé h,ién hanh, man hinh chinh SAP, clra s0 hay thanh cong cu hién hanh,
clra s0 hay mién bat ky do ngudi dung ty dinh nghia.

3.1.17. File > Modify/Show Project Information

Xem va hiéu chinh céc théng s6 clia du an nhu: cha tri du 4n, ngudi thiet ke, tén
du an,...

3.1.18. File > Modify/Show Comments and Log
Thay ddi/xem céc théng tin chi giai va tién trinh thuc hién mé hinh.
3.1.19. File > Show Input/Output Text Files

Day 1a noi thudn ti€n cho viéc xem va hiéu chinh file m6 hinh dang text bao gé)m:
$2k va .s2k

3.2- TRINH PON EDIT -

Trinh don Edit chira cdc lénh givip qud trinh hoan thién mé hinh mdt cach nhanh
chong thong qua cat, dan, xéa, hiéu chinh doi tuong...

3.2.1. Edit > Undo &2 (Ctrl + Z)
Phuc hdi mé hinh & thoi diém trude mot thao tac.

3.2.2. Edit > Redo 55%: Phuc hdi thao tac trudc db,

Lénh Undo va Redo chi c6 thé thuc hién khoi phuc dugc 15 thao tac truge do
ma thoi. ‘
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3.2.3. Edit > Cut (Ctrl + X): Cit mot mo hinh.
3.2.4. Edit > Copy (Ctrl + C): Sao chép mdt md hinh.

3.2.5. Edit > Paste (Ctrl + V): Dan mé hinh trong b nhé dém vao vi tri.
Trong SAP cac 1énh Cut, Copy, Paste thuc hién tuong tu mdi truong Windows.

3.2.6. Edit > Delete

Céc cdu kién trong mé hinh ¢ thé x6a bing cach chon ching rdi nhan phim
Delete trén man hinh hodc chon va click Edit > Delete.

3.2.7. Edit > Add to Model from Template

Str dung dé thém dédi tuong vio mé hinh theo cac mau ¢6 san. Lénh nay tuong tu
1énh File > New Model.

3.2.8. Edit > Interactive Database Editing...

Dung dé tao hoac hiéu chinh dt liéu mo6 hinh dang bang. Trong SAP2000, cac
thong s& dau vao ctia mé hinh c6 thé sir dung dit liéu dang bang, 1énh nay rét hiru ich
trong viéc dinh dang cac bang do.

3.2.9. Edit > Replicate... (Ctr]l + R)

Day 1a céng cu cuc manh dé mé hinh nhitng mé hinh 1én tir nhimg c4u kién nho
br?lng cach nhan chung 1én thanh nhiéu ciu kién. Tuy vao muc dich sir dung ma 1énh
Replicate... nay c6 rat nhiéu su lua chon: c6 thé sao chép theo kiéu tuyén tinh
(Linear) hay theo kiéu mang vong (Radial).

3.2.10. Edit menu > Extrude...

Tao ra nhimg cAu kién c¢é kich thude 16n hon tix nhitng cdu kién don gian hon.
Tuy vao muc dich str dung ma c6 thé ¢ nhiéu su lua chon cho 1énh Extrude. ..

= Extrude Points to Frames/Cables. Tao phin ttr dim hodc cap tir mét mé

hinh diém.

» Extrude Lines to Areas. Tao phan tir kiéu dién tich tir phin tu kiéu

duong thang. ,

« Convert Lines to Areas. Lénh nay chuyén d6i déi twong kiéu dudng thanh

doi tugng ki€u dién tich c6 ciing bé day.

= Convert Lines to Solids. Chuyén dbi déi trong dang dudng thanh dbi tugng

dang theé tich co6 cung chiéu day.

« Extrude Areas to Solids. Tao d6i tuong kiéu dién tich thanh kiéu thé tich.

= Convert Areas to Solids. Chuyén dbi déi twong dang dién tich thanh dbi
tuong dang thé tich c6 cung chicu day.
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- Add Solids Between Areas. Lénh nay thém dbi tugng kiéu thé tich.

« Add Areas between Lines. Lénh nay thém ddi tugng kiéu dién tich.
3.2.11. Edit > Move...: Di chuyén déi tugng theo cac hudng khac nhau.
3.2.12. Edit > Edit Points: Chta céc Iénh hiéu chinh lién quan t6i diém (ndt).
v Add Grid at Selected Points: thém dudng ludi vao nut di Iya chon san.

v Merge Joints: Ty dong ndi cic diém lai v6i nhau véi dung sai cho phép da
dinh trudec. )
v’ Align Points: Xoay diém téi hé truc méi véi hé toa do hién hanh.

v' Disconnect: Ngét 1 diém ra thanh 2 diém doc 1ap nhau trong mot dbi tugng.
v" Connect: Nguogc lai v6i Disconnect, 1énh nay ndi cac diém doc 14p thanh 1 diém.

3.2.13. Edit > Edit Lines

Chua céc 1énh lién quan téi hiéu chinh phén tr dang dudng

Divide Frames: Khi thuc hién 1énh xudt hién hdp thoai Divide Selected Frames.

- Divide Selected Straight Frame Obijects : B

4" Divide into Specified Number of Frames

MNumber of Frames %2’]
0

Last/First Length Ratio

" Break at intersections with selected Jaints, Frames, Area Edges and Solid Edges

7" Divide at Specified Distance from l-end of Frame

£ Divide at Intersection with a Coordinate Plane in the Current Coordinate System

s
i

—

£ Divide at Intersection with Visible Grid Plaries in the Current Coordinate System

Hop thoai nay chtta céc tiy chon dé& chia mot phén tir dAm v&i nhing tity chon do

nguodi ding tu dinh nghia.
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Trim/Extend Frames:

Lénh nay dung dé cit, hodc kéo dai dbi twong thanh. Sau khi dung 1énh nay
SAP2000 s& kéo dai hodic xén bot dbi twong téi ddi tugng gan nhét.

Trim/E xtend Selected Frames

¢ Trim Frames

" Extend Frames

Cancel

Edit Curved Frame Geometry:

Lénh nay ding dé hidu chinh mot d6i twong thanh cong theo cac toa o ma ngudi
str dung yéu ciu.

File Edit

Line Object Parameters -
Line Object Type fSlraight Frame ha
Curve Type ;
. Section Property gFSEC‘I v
: X 2
- Start I =
End
© . Line Object Meshing : ; Coordinate System .+ Units
% Keep as Single Object : {GLOBAL v . iKip.in,F v
- Computed Point Coordinates for Linear Segments = PRINGE VB - v s
7" Use Undefarmed Geometiy for Cable Object 7~ Use Deformed Geometry for Cable Object ]
= — ey = ’i, —
0 0. : 7.520E-03 -0.0188
1 0. 0.6806 -0.56828
Edit Cable Geometry:

Lénh nay dung dé hiéu chinh tinh chét hinh hoc ciia phan tir cp.
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File Edit

- Line Object P t

Cable P

i Line Object Type iCable

Number of Cable Segments

Refresh

Added Weight Per Unit Length

Fiojected Uniform Gravity Load
- TensionAtlEnd
Tension AtJ-End

Horizantal Tension Comporient

Cable Type - {Cable - Undeformed Length
i Section Property iCAB1

: X

. Stat

: End

* ¥ Model Cable Using Straight Frame Obiects

Maximum Vertical Sag

Low-Point Vertical Sag

+ Line Object Meshing
" Keep as Single Object
“ Break into Multiple Equal Length Dbjects

Length

Relative Length

Coordinate System
'y

. Computed Point Coordinates for Linear Segments (Undeformed Cable Geometry] -

£ Use Undefaimed Geometiy for Cable Object 7" Use Deformed Geometry for Cable Obje

Pt X Y i Z Sag Distance Rel Dist.

a 0. -0.2482 0.6355 0. 0. 0.
0. -0.2593 0.6098 6.816E-05 0.0262 _0.0625
0. -0.2716 0.5842 1.273E-04 0.0564 0125
0. 02634 0.5586 1.775E-04 0.0845 0.1875
0. -0.2951 0533 2177E-04 0127 D25
0. 03068 0.5073 2485E-04 0.1409 03125
o 0.3186 0.4817 2704E-04 01691 0.375
0. -0.3303 0.4561 2.856E-04 01873 04375
0. -0.3421 0.4305 2.324E-04 0.2254 0.4388
0. -0.3538 0.405 1.477€-04 0.2535 05622

Edit Tendon Profile:

Lénh nay dung dé hiéu chinh tinh chét hinh hoc ctia b6 cap dy tng luc.

- Tendon Layout Data
Point Segmenl Type 1 Coord 2Coord 3 Coord
1D From Poinit [h - 1) to Point{n) in n in
car v 085G | EBGETH ] 0.

Start of Tendon

- Tendon End Point Objects -

- Tendon Section

- Tendon Loads:

- Tendon Layout Display

+~ Tendon Layout Display Options -
# Show 1-2 Axes ;
" Show 1-3 Axes

™ Show 2-3 Axes

-+ Snap Option

No Srap

7 Snap To Tendon

M Unis

Kip, n. F

Refiesh Plot ; Show Table... |

-~ Mouse Pointer Location
Distarice

= Move-

AL

Coordinate System




3.2.14. Edit > Edit Areas: Chira cac 1énh lién quan téi hi€u chinh ddi tuong kiéu
dién tich. Menu nay bao gém céc tiiy chon sau:

Divide Areas: SAP2000 cho phép chia déi tugng ra thanh nhimg d6i tuong nhé
hon kiéu dién tich.

; Units

% Divide Area Into This Number of Objects  [Quads and Triangles Only) ) L Kipin F
Along Edge from Paint 1to 2 2 L )

Along Edge from Point 1to 3 . 2

" Divide Area Inta Objects of This Maximum Size  (Quads and Triangles Unly]

Paints Determined From:

" Divide Area Using General Divide Tool Based On Selected Points and Lines

Local Axes For Added Paints -

I Make same on Edge if adjacent comers have same local axes definition
. {7 Make same on Face if all comers have same local axes definition

Hestréinls and Constraints For Added Paints

i Add on Edge when restraints/constraints exist at adjacent comer paints
[Applies if added edge point and adjacent comer points have same local axes definition] Cancel |
I Add on Face when restraints/constraints exist at all comer points ' o
{Applies if added face point and alf corner points have same local axes definition)

Lua chon déi tugng, rdi chon 1énh dé chia cac dbi trong thanh cac dbi tugng khéc.

Merge Areas: N&i cac déi twong dién tich thanh mot ddi twong

Expand/Shrink Areas: Nhiéu tiy chon d& md rong hoic co ngén dbi tugng kiéu
dién tich
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; Expand/Shrink Options

& Dffset All Area Edges

- Dffset

Offset Distance [FPuositive Distance Expands) ﬁ.

Mote: Dffset distance is measured perpendicular to area edge.

I oK ; Cancel . §

Add Point to Area Edges: Thém mdt diém vao canh cta d6i tuong dién tich
Remove Points from Area: Loai bo ddi tuong diém ra khoi ving dién tich.
3.2.15. Edit > Divide Solids |
Lénh nay dung dé chia dbi tugng khdi trén tit ca cAc miit.

3.2.16. Edit > Show Duplicates

Lénh nay ding dé xac nhén cac dbi tuong trung nhau trén md hinh. Cac diém
trung nhau nay sinh ra do qué trinh dinh nghia cung mdt dbi tuong trén cling mot hé
toa do va trong cung mot mod hinh. Néu cac diém trung nhau nay khong that su can
thiét thi nguoi thiét k& nén ding 1énh nay dé nhan ra va loai bo ching dé qud trinh
phan tich duoc tién hanh mot cach thuén lgi hon.

e duplicate elements exist!

=
=

3.2.17. Edit > Merge Duplicates

Lénh nay dung d& két ndi cac ddi tuong gidng nhau thanh 1 ddi tugng, cé nhidu
tiy chon trong hdp thoai Merge Duplicates dé ta lua chon.
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W

LR <R ABE € IR &

Assignments that Can Be Merged

Merge Joint Forces

Merge Joint Masses

Merge Frame Concentrated Loads
Merge Frame Distributed Loads
Merge Frame Added Mass

Merge Area Added Mass

Other

Assighments

Keep Assignments on Qldest Element

" Keep Assignments on Mast Recently Defined Element 5

oK Cancel |

3.2.18. Edit > Change Labels

Trong SAP2000, maic
dinh tén cta cac ddi tuong
trong md hinh déu duoc
gan nhan nhét dinh theo
thir tu mot cach khoa hoc.
Tuy nhién trong qué trinh
hiéu chinh va thay dbi mé
hinh, ngudi thiét ké da dao
16n trat tu vén ¢ cha no.
Lénh nay khic phuc va sép
xép lai tén cac dbi tugng
theo ding y ctia nguoi thiét
ké. C6 rat nhiu lya chon
trong hop thoai Interactive
Name Change cho phép
lam diéu do.

Edit View

-~ Choose A Named Item Type

ftem Type

Element Labels - Area

-Auto Relabel Contral

Prefix ;|

Next Number ;1

)
Increment 1

First Relabel Order
Second Relabel Order

Minimum Number Digits ,«

-~ Name List for Element Labels - Area

Current Name

Hew Hame

1 1

1

%]

Cancel
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3.3- TRINH PON VIEW

View la thuc don cho phép nguedi thiét ké dinh dang céc khung nhin phil hop voi
nhu cdu trong timg giai doan va muc dich thiét ké. Sir dung hiéu qud menu nay giup
cdc ky sw cé thé mé hinh nhanh hon, chinh xdc hon trong qud trinh xdy dung mo
hinh két cdu ciia minh.

3.3.1. View > Set 3D View: Dinh khung nhin 3D trén man hinh.

3.3.2. View > Set 2D View: Thiét 1ap khung nhin 2D.

¢ Plane
 Fast Vigwy = F plane X
e © %2 plne -
# - R SRS,
. o 3d ] oy W XY plane Z=0
Elevation :
%z ; yz : +View Direction
Aperture # Front Face " Back Face
Cancel z _Lancel |

3.3.3. View > Set Name View...

Thiét 14p khung nhin va luu lai véi tén xdc dinh dé sfr dung lai sau.
3.3.4. View > Set Limits...

Tuy chon nay cho phép ban lua chon vi tri hién thi cua két cu.

3.3.5. View > Set Display Options... (Ctrl + E)

Muc nay cho ta nhi€u tily ¢hon dé hién thi cac loai doi tuong, nut, dam/cép, hién
thi chung, mau sic, d6i tuong dién tich, doi tugng khoi, lién ket va nhi€u lua chon
khéac nfta.
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Joints Frames/Cables/Tendons - ;- General View by Colors of
C 77 Labels [ M Shrink Obijects /& Dbijects
¥ Restaints o “ Extude View " Sections
¥ Springs " Fil Objects " Materials
" Local Axes i % Show Edges " Color Printer
W Invisible - { % Show Ref. Lines " White Background, Black Objects
" Notin View i L ¢ " Selected Groups g
Areas Solids Links :~ Miscellaneous
™ " I Show Analysis Model (If Available)
..... i " T R i Show Joints Only For Objects In View

" Apply to All Windows

Cancel |

3.3.6. View > Rubber Band Zoom (F2)

Phéng to khung nhin bao quanh bdi mét duong vién do ngudi dung tu dinh nghia.
3.3.7. View menu > Restore Full View (F3): Hién thi toan b khung nhin.

3.3.8. View menu > Previous Zoom: Cho phép xem lai khung nhin trudc dé.

3.3.9. View menu > Zoom In One Step

Phong to md hinh hién tai 1€n 1 bac khung nhin. Céc bac khung nhin nay dugc
dinh nghia trong 1énh Options > Dimensions and Tolerances. Bac khung nhin
thudong khong 16n hon 100%.

3.3.10. View menu > Zoom Out One Step

Thu nhé m6 hinh hién tai xudng 1 bac khung nhin. Cac bic khung nhin nay dugc
dinh nghia trong lénh Options > Dimensions and Tolerances. Bac khung nhin
thuong khong 1én hon 100%.

3.3.11. View menu > Realtime

Lénh nay chi ¢é y nghia thuc thi trong khong gian OpenGL, khi 1&nh nay thuc thi
thi ta c6 thé phéng to hay thu nho man hinh trong khong gian OpenGL.

3.3.12. View menu > Fly-through

Lénh nay chi ¢6 y nghia thyc thi trong khong gian OpenGL, str dung 1énh nay dé
di chuyén mé hinh két ciu.

3.3.13. View menu > Pan

Di chuyén m hinh ma khéng 1am thay dbi g6c nhin ctia khung nhin.
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3.3.14. View menu > Show Grid

D6i khi mé hinh ta cAn 4n hay bét luéi toa d6, sir dung 1énh nay dé thuc hién didu do.

3.3.15. View menu > Show Axis: B4t hay tit goc toa dd.

3.3.16. View menu > Show Selection Only

Lénh nay ding dé bét nhitng c4u kién do qua trinh chon giy ra. -

3.3.17. View menu > Invert View Selection

Chuyén ddi nhimg d6i tugng trong khung nhin. Déi tugng nao hién thi trong mo
hinh trudc d6 s& khong nhin thy, d6i tugng nao khéng hién thi trong mo hinh truée
d6 bay gidr s& duge nhin thiy. Lénh nay thudng duoc két hop véi 1énh View menu >
Show Selection Only.

3.3.18. View menu > Remove Selection from View

D& loai bo nhitng d6i twgng tir cira s6 hién hanh. Lya chon nhing dbi twong cin
loai bo rdi sau d6 chon 1énh dé loai bé khéi khung nhin.

'3.3.19. View menu > Remove Selection from View

- Lénh nay duoc st dung két hop véi 1énh View menu > Remove Selection from
View. Khi 1énh View menu > Remove Selection from View dugc sir dung dbi tuong
s€ bi loai bo khoi khung nhin hién hanh. Lénh View menu > Restore Previous
Selection sir dung dé hién thi lai d6i tuong.

3.3.20. View menu > Show All: Hién thi tét ca cac dbi tuong trong khung nhin.

3.3.21. View menu > Refresh Window

Lénh nay cép nhét lai khung nhin do cdc ddi twong méi phat sinh trong qua trinh
mo hinh chua dugc cdp nhét.

3.3.22. View menu > Refresh View _

V& lai cira sb hién hanh mét cach ddy du. Lénh ndy cé thé tién hanh chim hon

1énh View menu > Refresh Window.

3.4- TRINH PON DEFINE

Trink don Define chita cdc lénh cho nguoi dimg dinh nghia cdc di¥ liéu dau vio
cho két cdu can phén tich...

3.4.1. Define menu > Materials

Lénh nay dé thém, hiéu chinh hodc xda vt lidu. Cac vit lidu cé thé dugc dinh
nghia trong phan ndy bao gdm: mat cat khung, cap, cap du tmg luc, phan tr mjt va
phan tir khoi.
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~ Materials

ADOOPsi
A92Fy50

i

"VEIick to: ‘

Add New Material Quick...

Add New Material...

Add Copy of Material...

Modify/Show Material...

Dglete Matenal

" Show Advanced Properties

Cancel }

3.4.2. Define menu > Section Properties

Define menu > Section Properties > Frame Sections

- - Properties - Chck to:
f f'nd this property: Import New Property...
: Add New Property...
Add Copy of Property...
cel |
Lénh nay dung dé:

- Nhap mot mit cét tir co sd dit liéu mit cat da co san;

- Dinh nghia m6t mit cit voi nhing kich thuée tuy chon;

- Xem va hiéu chinh mit cit ngang tiét dién;

- X6a mit cat.
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Define menu > Section Properties > Tendon Sections:

Sections o s ',, " Cllck ko

Add New Section...

Hop thoai ndy dung d thém, hiéu chinh, x6a mdt mit cit cap du ung luc da
dinh nghia.

Define menu > Section Properties > Cable Sections:

-~ Sections - Click to:

Add New Section... %

Add Copy of Section...

Hop thoai nay ding dé thém, hidu chinh, x6a mot mit cit cap da dinh nghia.

Define menu > Section Properties > Area Sections:

Dung dé thém, hiéu chinh, hodc x6a mot mat cit kiéu mat dinh nghia. Tinh
chat ciia mat da dinh nghia bao gom tinh chat hinh hoc va tinh chat vat li¢u.
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Sectiong -« -y~ Select Section Type To Add -

iMone | %;sheu -

- Click to:
Add New Section...

i

Cancel

Define menu > Section Properties > Solid Properties:

Hop thoai niy ding dé thém, hiéu chinh, hoic x6a mdt mit cit kidu khéi.

Tinh chét cia mjt da dinh nghia bao gdm tinh chAt vat liéu va vai tinh chét thong
thudng khéc. ¢

----- Properties ~ Clhick to:

:

Add New Property...

RTINS ey

e |
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Define menu > Section Properties > Reinforcement Bar Sizes:

- Rebar
BarID Bar Area Bar Diameter

Dung dinh nghia tén, dudng kinh va dién tich cdt thép. Mic dinh trong SAP2000
¢6 céc kiéu cot thép sau: \
« ASTM standard bar sizes: C4c loai thanh thép theo tiéu chudn ASTM hé

chuln #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #14, and #18.
« ASTM metric bar sizes: Céc loai thanh thép theo tiéu chuin ASTM h¢ don

vi met 10M, 15M, 20M, 25M, 30M, 35M, 45M and 55M.

= European (metric) bar sizes: C& thanh theo ti€u chuén chau Au, 64, 8d, 10d,
124, 144, 16d, 20d, 25d, 26d and 28d.

Trong hop thoai ndy ta c6 thé thém, hiéu chinh hoic x6a dit liéu cbt thép.

Define menu > Section Properties > Link/Support Properties:

Pruperties et s i Click ta:
Add New Property...

St dung dé thém, hiéu chinh hodc x6a lién két.
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Define menu > Section Properties > Frequency Dep. Link Props:

-~ Propentigs -~ Click ta:
— ; Add New Property...

MWCMancel i

Dung dé thém, hiéu chinh hoidc xda tinh chét ciia mot lién két doc 1ap theo mot
tan suét nhit dinh. Loai lién két nay dugc sir dung trong tai steady-state va phéan tich
theo kiéu power spectral density.

Define menu > Section Properties > Hinge Properties:

. Name e ; Add New Property... ? .

£ Show Hinge Details

{ Show Generated Props

Cancel
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Dung dé dinh nghia lién két kiéu Hinge-khop déo (1a mét kidu lién két duge st
dung trong phan tich phi tuyén).

3.4.3. Define menu > Mass Source

- Mass Definition

7% | From Element and Additional Masses

£ From Loads

£" From Element and Additional Masses and Loads

~Define Mass Multiplier for Loads
Load Multiplier

ok ] Cancel

Phén nay ding dé dinh nghia cach SAP2000 tinh toan khéi Iuong cho ciu kién.

3.4.4. Define menu > Coordinate System/Grids

- S }'Stems U

+~ Click ta:
Add New System...

|
Add Copy of System... g
|

Madify/Show System...

i Convert to General Gnd

Cancel
depeicnd

A

Ding dé dinh nghia hé truc toa do va hé ludi toa do.
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3.4.5. Define menu > Joint Constraints

Constraints - e Chooge Constraint Type to Add -
NULL By -
Click tor
Add New Constraint...

:
Cancel |
A i et

Lénh nay diing dé dinh nghia céc lién két rang budt. Cac lién két rang budt nay !
bao g@)m: Body, Diaphragm, Plate, Rod, Beam, Weld, Equal, Local, Line.

& Cdc mé hinh dimg lién két rang budt hay dwoc stk dung trong phén tich cdc
mo hinh nhw khung—ddm—sc‘m cteng; nhom coc co dai coc tuyét doi cung, ...

3.4.6. Define menu > Joint Patterns

Patterns - - Click to:-
iDefault ' ¢ AddNew Pattern Name i

Change vPattem Name

Cancel

j

Nhép tén cua mau nat hodc thay doi gia tri cia mau nut méc dinh.

& Cdc madu nut hay dwoc st dung dé mé ta cdc logi tdi trong tdc dung lén nut

thay doi theo ham sé nhir dp lhee dat, dp luc nude 1én tiwong chdn.
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3.4.7. Define menu > Groups

- Groups SR oF o 0 1+

[odifeShow Groug...

oK | Cancel |

Group la tinh ndng cuc manh trong SAP2000. Lénh ndy cho phép ngudi dung tu
dinh nghia cac nhém dé nguoi ding cé thé thao tac chon sau nay duge dé dang.

3.4.8. Define menu > Section Cuts

Add Section Cut... .

Cancel §
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Section‘ Cut Data

Edit
-Cootdinate System S : Units~ [
Section Cut Name jscuT |GLOBAL ~l . KN.mC ~]
st G Doty e e
& Group

~ Quadrilateral Cutting Planes

Section Cut Group
Group AL '%

Section Cut Result Type
% Analysis (F1, F2,F3. M1, M2, M3)
# Design (P,V2.V3. T, M2, M3]

-~ Results Reported at this Location
¢ Default

,v

° UserDefined

: - Section Cut Local Axes Orientation - Analysig e

Rotation about 2

Rotation about ¥* . i0.

Rotation about X" i0. .,.ww,,mmm;

™ Advanced Axes

Lénh nay thé hién két qua luc tai mat cit cia md hinh.

3.4.9. Define menu > Generalized Displacements

Dinh nghia cac chuyén vi téng quat ctia mot hodc nhiéu nit. Chuyén vi tdng quat
thudng ding chinh cho muc dich xuét két qua hoic cé thé ding dé giam st cic phan
tich phi tuyén tinh theo diéu kién chuyén vi.

3.4.10. Define menu > Functions
Define menu > Functions > Response Spectrum Functions:

Thé hién cac pho dép ting, nguoi thiét ké c6 thé ty thém vao, hiéu chinh hogc x6a
bd mot phd dap ung trong danh sach nay.
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- Response Spectra- - Choose Function Type to Add-~

AASHTO 2008 i

- Clck to :
Add New Function. .. §

) Modify/Show Spactrum... ]

Delete Spectum ?

Cancel §

Functions = o Chiooge Function Type to Add -

UNIFTH ’

- Click to:
Add New Function...

Modify/Show Function... g

Delete Function i

| oK EI Cancel

Chte ning nay dung dé dinh nghia su thay ddi theo thoi gian.

Define menu > Functions > Power Spectral Density Functions:

- Choose Function Type to Add

;From File xi

- Click to:
Add New Function...

Modify/Show Function... |

Delete Function §

Cancel j




Trong hdp thoai nay ngudi ding c6 thé thém, hidu chinh hodc x6a cac ham mat
d6 phd nang lugng.

Define menu > Functions > Steady State:

Functions - - Choose Function Type to Add

- Click to:
' Add New Function...

Modify/Show Functior...

Delete Function

I OK 1 Cancel

Trong hop thoai nay ngudi ding c¢é thé thém, hidu chinh hoic x6a cac ham trang
thai dimg.

3.4.11. Define menu > Load Patterns

-~ Load Patterns - < Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern : Add New Load Pattein
{DEAD :DEAD wil ; 1 Modily Load Pattein

DTN R D
| i

i

Show Load Pattern Notes.,. | ;

Cancel |

Thém, hi€u chinh hodc xda mau tai trong.

3.4.12. Define menu > Load Cases

Dinh nghia c4c truong hgp tai phén tich.
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- Load Case
Load Case Name

MODAL

Einmar Static: -
Modal

Load Case T pe

;--Click to:
! Add New Load Case...

{
1

Add Copy of Load Case...

Madify/Show Load Case...

Delete Load Case

|

‘,2 Display Load Cases

Show Load Case Tree...

N 3
Cancel

3.4.13. Define menu > Load Combinations

H

| Load Combinations -

Click to:
Add New Combo... |

Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cencel |

Dinh nghia cac td hop tai trong.

3.4.14. Define menu > Bridge loads

Define menu > Bridge loads > Lanes: Dinh nghia lan xe di dong cta cu.

Define menu > Bridge loads > Vehicles: Dinh nghia loai xe.

Define menu > Bridge loads > Vehicle Classes: Dinh nghia 1ép xe.

Define menu > Bridge loads > Bridge Responses: Dinh nghia cac d4p tmg phén

tich mo hinh ciu.

3.4.15. Define menu > Named View

Dbinh nghia khung nhin véi tén do ngudi dung dinh nghia.

72




Views

Choose Type of View tg Add -

Click to: -

Add View.., i

1Add New 2D View from Ordinate v |

3.4.16. Define menu > Name Property Sets

Thiét 1ap cac tham s6 hiéu chinh cho tinh chit cua phin tir thanh, phan tt dién tich.

3.4.17. Define menu > Pushover Parameter Sets

Nhép cac tham s6 cho dudng cong Pushover trong phén tich phi tuyén kidu diy dan.

3.4.18. Define menu > Named Sets

Thiét 1ap diéu kién cho c4c tham sb co s¢ dur 1iéu ddu ra ciia SAP2000

Define ﬁﬂfabase Table Named Sets
Edit

= [ MODEL DEFINITION (5 of 58 tables selected)
4- B System Data
# [J Propenty Definitions
# [] Load Pattern Definitions
# O Other Definitions -
# [J Load Case Definitions
# [J Bridge Data
# [0 Connectivity Data
# [ Joint Assignments
%[0 Frame Assignments
# [0 Options/Preferences Data
+ [ Miscellaneous Data

- Load Patterns (Model Def.}-

Select Load Patteins... i

i

2 of 2 Selected

- Load Cases (Results) -~

Modify/Show Upliontj ;

1

-~ Options

I Show Unformatted

“ Expose Al T ables

Named Sets

¥ F
i £ Cancel i
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3.5- TRINH PON BRIDGE

Trinh don Bridge cho phép mé hinh tirng bude cdc kiéu két cdu cau khdc nhau, ta
thuwe hién tirng buée trinh don Bridge dé c6 két qud nhanh va chinh xdc nhdt...

3.5.1. Bridge menu > Bridge Wizard

Thyc hién 1énh nay dé tung budc mo hinh hoa cau.

Bridge Modeler

- Currently Defined Items

Layout Lines
-Material Properties
Frame Section Properties
--Link Properties
Deck Sections
- Diaphragms
Restrainers
Bearings
Foundation Springs
Abutments
-Bents
i Temperature Gradients
- Bridge Objects
Parametric Variations
Lanes
-—Vehicles
Yehicle Classes
p Spectium Functi
Time History Functions
oad Patterns
Load Case

Step1: [mtroduction

The bridge wizard walks you through all of the steps required to create a
bridge cbject model in Sap2003. As shown in the sumimary table below:

«  Step 2 defines the bridge layout ling, that is, the herizontal and
vertical alighment of the bridge.

properties

»  Steps 5 through 7 define the bridge object and make ali of its
associated assignments

+  Step 8 creates an object-baszd model from the bridge object
definition.

v Steps S through 13 define analysis itams and parameters including
lanes, vehicles, load cases and desired cutput items.

Olinle A i vmcrs im b sisimnon s b bdn 3 fi v bn Ham mnmasimbad abmm Afan

+  Step 3 definea basic properties and step 4 defines bridge-gpecific

~Summary Table

: Step | Item Description Note

. Required

Materials : ‘F!eq‘L‘Jired

Frame Sections
_Links ) Advanced
Flequ‘iled

Diaphiagms
Restrainers

Bearings ; Requited
Foundation Springs e, REQUired
: Abibmante Barirad
 Fomlayowt Step
i P g i ’f H

3.5.2. Bridge menu > Layout Lines

Pinh nghia dudng tim céu.
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¢~ Layout Lines - Click to:

Add New Line...

Set Preferences...

~ Bridge Layout Preferenges

Cancel §




3.5.3. Bridge menu > Bridge Deck Sections: Khai b4o cit ngang két cau nhip.

+~ Bridge Deck Sections (and Type) : Click to: -
: R . AddNewSection .

Cancel j

3.5.4. Bridge menu > Diaphragms: M6 hinh héa dim ngang/ban chin ngang.

;v B”dge Diaph(agms, ........................ . CIle to:

Add New Diaphragm... ?

; B"dge Restrainersg -

oK Cancel |




3.5.6. Bridge menu > Bearings: Dinh nghia gbi cau.

B fidge B EafingS PR SRSS—

- Click ta:
Add New Bridge Bearing...

Cancel i
O |

3.5.7. Bridge menu > Bridge Foundation Springs: Dinh nghia gbi dan héi cho

nén mong cau.

- Foundation S prings « e

- Click to:

Add New Foundation Spring...

__Cancel |

3.5.8. Bridge menu > Abutments: Dinh nghia md cu.
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- Click to:
Add New Bridge Abutment... 5

Cancel :




5.9. Bridge menu > Bents: Khai bao tru céu.

- Bridge Bents

Click to:
Add New Bridge Bent...

Cancel f

-+ Parametiic Variations

- Click to:

Add New Variation...

Cancel |

BOEJ1 -

- Click to:

Add New Bridge Object...

Add Copy of Bridge Object...

Maodify/Show Bridge Object...

Delete Bridge Object

Cancel
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3.5.12. Bridge menu > Update Linked Bridge Model: C4p nhit mo hinh cau.

Select a Bridge Object and Action - Structural Model Options
Bridge Object Actlion ¢ Update as Spine Model Using Frame Obijects
. |BOBU ¥ ijUpdate Linked Model i
: 7 Updale as Area Dbject Model I
Modify/Show Selected Bridge Obiect... ! Preferred Maximum Submesh Size 48,
! Discretization Informatior: " 7

Update as Solid Object Model

Maximum Segment Length for Deck Spans

Maximum Segment Length for Bent Cap Beams

Maximum Segment Length for Bent Columns

Cancel |

' 3.5.13. Bridge menu > Auto Update Linked Bridge Object: Tu dong cp nhat
mé hinh cau.

3.5.14. Bridge menu > Lanes: Khai bao lan xe.
3.5.15. Bridge menu > Vehicles: Khai bao loai xe.
3.5.16. Bridge menu > Vehicle Classes: Khai bao 16p xe.

3.5.17. Bridge menu > Load Definitions > Temperature Gradients: Khai bao
gradient nhiét do theo c4c tiéu chuin thiét ké cau.

Blidge Temp Gradientg -~ Click to:

Add New Temp Gradient... %

i
Cancel |

3.5.18. Bridge menu > Moving Load Case Results Saved: Ghi cac dap Gng
cho két qua md hinh tai trong dong. "
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Results Saved for All Moving Load Cases

Select Group Correspondence {

¥ Displacements fALL :i g :
W Reactions gALLM >
¥ Frame Forces ALL in
v Shell Resultants ALL -.- -
W Shell Stresses JALL -
¥ Plane/ssolid Stiesses AL -
W Solid Stesses ALL m',f =
& Lirk Forces/Deformations ,&LL :g
¥ Section Cuts

-~ Method of Calculation - -

o Exact

" Refinement Level

I Allow loads to reduce response sevetity.

Cancel |

3.5.19. Bridge menu > Construction Scheduler: M6 hinh giai doan thi cong.

3.6- TRINH DON DRAW

Trinh don Draw chita cdc cong cu vé, ddy la trinh dom tro gitlp ddic lwc cho qud
trinh mé hinh két cdu ciia nguoi thiét ké ...

3.6.1. Draw menu > Set Select Mode.

Trong SAP2000 c¢6 2 ché do cua con tro: ché do v& va ché do chon. Lénh nay
dung dé bat ché do chon trong SAP2000.

3.6.2. Draw menu > Reshape Object.
Chtrc ning nay dung dé bit diém trén dbi tugng va hiéu chinh theo ¥ mudn.
3.6.3. Draw menu > Draw Special Joint: V& diém (nut).

3.6.4. Draw menu > Frame/Cable/Tendon.

V& ddm thing hoac cong, cap va cap du ung luc.
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3.6.5. Draw menu > Quick Draw Frame/Cable/Tendon
V& nhanh dim thing hodc cong, cép va bé cap du img luc.

3.6.6. Draw menu >Quick Draw Braces: V& nhanh hé thanh giﬁng.

. 3.6.7. Draw menu > Quick Draw Secondary Beams
' V& nhanh hé théng dim phu. |

3.6.8. Draw menu > Draw Poly Area: V& ddi tugng dién tich kiéu da giac.

3.6.9. Draw menu > Draw Rectangular Area
V& dbi tuong dién tich kiéu hinh chit nhat.
3.6.10. Draw menu > Quick Draw Area: V& nhanh mét dbi tuong dién tich.

3.6.11. Draw menu > Draw Solid: V& dbi tuong kiéu khéi.

3.6.12. Draw menu > Draw 1 Joint Link

80

Thém mot nit lién két trong mo hinh 2D.

3.6.13. Draw menu > Draw 2 Joint Link

Thém 2 nut lién két trong md hinh 2D.
3.6.14. Draw menu > Quick Draw Link: V& nhanh mdt lién Kkét.
3.6.15. Draw menu > Draw Section Cuts: Hién thi luc doc theo mat ct.

3.6.16. Draw menu > Draw Developed Elevation Definition

Lénh nay dung dinh nghia mét cao dd hinh hoc nao do.

- Views ~ Chick to:
i ) » Add New View Name

.
Cancel

i




3.6.17. Draw menu > Draw Reference Point
Vé mot diém trong mat tham chiéu cua dbi tuong.
3.6.18. Draw menu > Draw/Edit General Reference Line

V& duong tham chiéu.

" GenReflines skt

]
;
S h——————

Cancel

3.6.19. Draw menu > Snap To: Thé hién cac phuong thirc bat diém.

3.6.20. Draw menu > New Labels: Thiét 1ap tén goi méi theo y ngudi dung.

T

~ Wew Label Initialization
Mext
Prefix Number  Increment
Joint 2 i
Frame/Cable | 1 N
Area ) ' 1
Salid 1 1
Link I i
Cancel|

3.7- TRINH PON SELECT

Trinh don Select chita cdc phuong thitc lya chon khdc nhau givp ngwoi dung moé
hinh mét cach nhanh chong va thudn tién...
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3.7.1. Select menu > Select

Select menu > Select > Pointer window: Chon cac dbi tuong dua vao con tro
chudt trén man hinh

Select menu > Select > Poly: Chon c4c dbi twong bing hinh da gidc, cic doi
tuong nam trong da gidc déu duoc chon.

Select menu > Select > Intersecting Poly: Chon cac dbi twgng bing cich vé
hinh da gi4c, cac ddi tuong ndm trong va bi da giac cit qua 1a duge chon.

Select menu > Select > Intersecting Line: Chon dbi tuong bing dudng thing,
céc dbi twgng bi dudng thing cét qua 1a dugc chon.

3.7.2. Select menu > DeSelect: Nguogc lai véi 1€nh select, loai bd dbi tuong chon
khoi danh sach chon.

3.7.3. Select menu > Select Using Tables: Chon c4c bang hién thi.

3.7.4. Select menu > Invert Selection: Chuyén nhiing ddi twong tir chon sang
khéng chon va nguogc lai.

3.7.5. Select menu > Get Previous Selection: Chon nhiing d6i tuong vira dugc
chon & budc gan nhét trude dob.

3.7.6. Select menu > Clear Selection: Huy bo cac dbi tuong da chon.

3.8-TRINH PON ASSIGN
Trinh don Assign gdn thudc tinh cho cdc doi tuong cé trong mé hinh...
3.8.1. Assign menu > Joint

 Assign menu > Joint > Restraints:

Gan diéu kién bién (lién két) cho
ph?m 0 nht Festraints in Joint Local Directiong -

W Transglation 1 {7 Rotation about 1

g

W Translation 2 Rotation about 2

W Translation 3 177 Rotation about 3

~ Fast Restraints
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Assign menu > Joint > Constraints: Khai bdo cac lién ket rang budt gilta cac

nut voi nhau.

Constraints -~ - Choose Constraint Type to Add 3
s gBody :w
Click to:

Add New Constraint... ?

:
i
;Celncel i

- 5pring Direction

Coordinate System fLoEal

- Spring Stiffness

Translation 1 ;’ﬁ"wmmww
Translation 2 30““ ~~~~~~~~~~~~~~

Translation 3

Rotation about 1

Rotation about 2

Rotation about 3

- O ptiong

i

Add to Existing Springs
¢ Replace Existing Springs

" Delete Existing Springs

Advanced...

Cancel |
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Assign menu > Joint > Masses:

Khai bao dit liéu khéi lugng cho
phan tlr nut.

- Specify Joint Mass

& AsMass

{7 As'Weight

" AsVYolume and Material Property

2
~ Mass Direction
Coordinate System §Joinl Local -
B P —
Local 1 Asis Direction ?D e ———
Local 2 Axis Direction ED& .
Local 3 Axis Direction g’ﬁm B

- Mass Mament of Inertia

Rotation About Local 1 Axis
Rotation About Local 2 Axis - _ il
Fotation About Local 3 Axis §D

- Options

" Add to Existing Masses
#¢ Replace Existing Masses
¢* Delete Existing Masses

Cancel |

Assign menu > Joint >Local Axes:
Xoay hé truc toa dd nut tuong
ddi so v6i nut hién hanh.
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""" Rotations in Degrees

Rotation about 2

Ratation about Y

Rotation about " :

i Advanced Axes

I Use default (Global)

_ Cancel |




Assign menu > Joint > Panel Zone: Lénh nay dung dé gan mot ddi tuong diém
cho phép xoay theo cac hudng khiac nhau.

. ;- Properties . rPanel Zone Connects -

% Elastic Properties from Column ¢ Beams to Other Objects

" Elastic Properties from Column and Doubler Plate

Doubler Plate Thickness |

Local Axis -
Specified Spring Properties

" Fiom Column

Maijor Moment/Rotation

Minor Moment/Rotation

Options

‘¢ Heplace Existing Panel Zones

Property s

" Delete Existing Panel Zones

Cancel

Assign menu > Joints > Merge
Numbers: Ghép 2 hay nhidu nut
thanh mot nut.

Merge Number 0

3.8.2. Assign menu > Frame:
Chura c4c 1énh lién quan ti gan tinh chit cho phan tir khung, dim.

Assign menu > Frame > Frame Sections: Gan mat cit cho phan tir thanh

Froperties - Click te:
: :F|nd this propery: Import New Property...
. JFSECT
] Add New Property...
None
Add Copy of Property. ..
Modify/Show Property. ..
Cancel_ |
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Assign menu > Frame > Property Modifiers:

Hiéu chinh c4c tinh chét d6 cimg
cua thanh trong qué trinh phan tich.

¢~ Property/Stiffness Modifiers for Analysis

-Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsional Constant
Moment of Inertia about 2 axis
Moment of Inertia about 3 axis . -
Mass

Weight

Cancel |

Assign menu > Frame > Material Property Overwrites:

Gan dic tinh v4t liéu da dinh nghia cho phan tir thanh.

Assign menu > Frame > Releases/Partial Fixity:
Gan do cing riéng phan hoic .
gidi phong thinh phén ndi luc & hai

dau phan tr thanh duge chon. - Fiame Releases e
¢ v : Release Frame Partial Fixity Springs
Stat  End Start End

Asial Load o |
ShearForce 2 Major) ¢~ I & :
Shear Force 3 (Minar) o i
Torsion [ ;
Moment 22 (Minor] ! i
Moment 33 (Major) A B i

% NoReleases Units iNKi . ih, e

Cancel
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Assign > Frame > Local Axis: Xoay h¢ truc toa d6 dia phuong theo géc nhu y.

Angle in Degrees

© Advanced Ares

- &ingle from Default Direction e

Cancel

Assign menu > Frame > Reverse Connectivity: Chuyén do6i 2 dau nit cua doi

tuong thanh.

(Y

£

- Options

Keep Assighs in Same Global Orientation

Keep Assigns in Same Local Onentation :

Cancel |

i

Assign menu > Frame > End (Length) Offsets: Gan

dAu nut cua déi tuong thanh.

chiéu dai ving cung hai

“ Automatic from Connectivity

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

Rigid-zane factor

RS
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Assign menu > Frame > Insertion Point: Gan

tugng thanh.

Assign menu > Frame > End Skews: X4c dinh goc xién cta thanh.

88

~ Cardinal Point

110 [Centroid) J«,.
I Minor about Local 2
- Frame Joint Offsets to Cardinal Paint-——
Coord System | Local -,
End-l End-J)
1 0 0
2 o 0

3 o o

" Do not transformn frame stiffness for
oftsets from centroid

~ Reset Defaults ;

AR RO O R ials

_ Cancel |

cac diém tham chiéu trén doi

» 5"~*Angle Between 3-Axis and Frame Object Ends -~

End | ' E“‘WWWMMW
End J gﬁmwwmw

Reset Defaults

oK Cancel
I ] |




Assign menu > Frame > Fireproofing: Gan tinh ning chdng chay cho ciu kién
dam khung.

"

: : Type
W Sprayed On Fireproofing with Auto Perimeter

Fireproofing Thickness
™ Fireproofing On Top Flange

" Sprayed On Fireproofing with User Perimeter

E R i P A

£” Encased In Concrete Box

;

- Density

Fireproofing Weight per Unit Yolume

¢ Optiong

" i Replace Existing F ireproofing

1" Delete Existing Fireproofing

M‘“‘Cancd J

Assign menu > Frame > Output Stations: Dinh nghia s§ khoang 16n nhét va
nho nhét vi tri xuét di ligu.

7 Max Station Spacing ;{

# i MinNumber Stations 19

Additional Output and Design Stations
W Intersections With Other Elements

v Concentrated Load Locations
(Including Bridge Lane Loading Poirts)

(§] 4 I Cancel §
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Assign menu > Frame > P-Delta Forces:

Dinh nghia dit liéu cho phén tich P-Delta.

\\\\\ Courdinate S _','Stem for PI'EIiECtEd FC".,::BSww

Coordinate System g

- Initial Farce

& Force 0.
© XGlobalPiojection |
£ ¥ Global Projection |
#* Z Global Projection ?ﬂwwwmw

>>>> Options
4 Add to existing force

#

" Replace existing force

-

™ Delete existing force

_Cancel |

Assign menu > Frame > Lane: Gan cic Frame d& chon cho lan xe (giong mot
phan cua tién trinh phén tich cau). :

Assign menu > Frame > Tension/Compression Limits: Dinh nghia luc nén hay
kéo gidi han cho mét cau kién dam.

™ Tension Limit §

1™ Compression Limit 5

Eance»lu
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Assign menu > Frame > Hinges: Khai bao khép déo cho cAu kién dang thanh.

Frame Hinge Assignment D ata

Hinge Property Relative Distance
‘0

Auto
‘ Add |

Cancel

Assign menu > Frame > Line Springs: Khai bao lién két goi dan hoi doc theo
cau kién dam.

' ~Spiing Type
Lo Simple
Spiing Stiffness per Unit Length .

Simple Spring Resists i Tension and Compression i :

v Spring Tension Direction

& Parallel to Line Object Local Axis B :
. ¢ InLine Object 23 Plane
k ™ User Specified Direction Vector
: Options o -1 L
© ¢ Addto Existing Springs : e et
Replace Existing Springs
| 1" Delete Exisling Springs Cancel g
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Assign menu > Frame > Line Mass: Gén khoi
lugng vao doi tugng dam. Khoi lugng thém vao co6
thé sir dung cho vach ngin, 16p son ma... - Line Mass/Length - -

£~ Add to Existing Masses

5

i

=

Replace Existing Masses

#"  Delete Existing Masses

Cancel g

R

Assign menu > Frame > Material Temperature: Gan nhiét d§ cho vat liu.

Temperature §EI

tompaten R -

OK 4 Cancel

Assign menu > Frame > Automatic Frame Mesh: Tao ludi ty dong phin tir thanh.

7" .No Auto Meshing
& Auto Mesh Frame
W atIntermediate Joints

™ atlIntersection with Other Frames, Area Edges and Solid Edges

s

i Minimum Number of Segments ;

3
3
|

r~

" Maximurm Length of Segments

[P ————
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3.8.3. Assign menu > Cable

Assign menu > Cable > Cable Properties: Dinh nghia, hiéu chinh x6a mit cét
ngang cap.

-~ Sectiong e = Chek to:

e Newe Section..

Add Copy of Section...

~ Modify/Show Section...

~ Delete Section

oK i Cancel %

Define menu > Cable > Property Modifiers: Hi€u chinh cdc hé sé dic tinh va
do cung.

- = Property/Stiffness Modifiers for Analysis .
i R ‘}g
Cross-section [axial) Area i =
Mass (1

. Weight i
Cancel I

Assign menu > Cable > Material Property Overwrites: Gan dic tinh vat liéu
da dinh nghia truc cho phén tir cép..

¢~ Cable Object Material Property---

¢ Use Material Property Designated in the Cable Property Definition

™ Dverwrite Material Property »
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Assign menu > Cable > Reverse Connectivity:

Dao ngugce nat dau I va nut cudi J cua phan tir cap..

= Optiohs

i

Keep Assigns in Same Global Orientation

Keep Assigns in Same Local Orientation

;
Cancel |

Assign menu > Cable > Insertion Point:
Gan diém tham chiéu 2 diu I, J cho ddi tuong cép.

~ Cable Joint Offsets
Coord System %Local xi
End End-J
1 0 0
2 0 0
3 0 0

I Do not transform frame stiffness for
offsets from centroid

Reset Defaults |

Assign menu > Cable > Output Stations:
Tao cac diém xuét dir liéu d4u ra cho phan tir cap.

" Max Station Spacing 2 )

% Min Number Stations 5




Assign menu > Cable > Line Mass: Gan khdi lugng vio phén tir cap.

-Optiors

" Add to Existing Masses
¢ Replace Existing Masses

" Delete Existing Masses

Cancel E

Assign menu > Cable > Material Temperature: G4n nhiét d6 vao phdn tir cp.

Temperature 0.

Joint Pattern

H

_ Cancel |

3.8.4. Assign menu > Tendon

Assign menu > Tendon >Tendon Properties: Gan mit cit cho phan tir cap du
ung luc.

+ Sections -

Click to:
Add New Section...

Add Copy of Section...

0K ] Cancel |
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Assign > Tendon > Local Axis:

G4n gbc xoay hé tryc toa d dia phuong so véi hudng mic dinh cua phé‘m tr cap..

gﬁa.wMWMWMMIM,

Angle in Degrees

Assign menu > Tendon > Tension/Compression Limits: Gan luc kéo/nén gidi
han cho phin tir cap du {mg lyc.

¢ {7 Tension Limit

f“" Compressian Limit ;

Cancel |

Assign menu > Tendon > Material Temperature:

Gan nhiét do vét liéu cho phan tir cap du tng luc.

Temperature

Joint Pattern i ;3

Cancel
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3.8.5. Assign menu > Area

Assign menu > Area > Sections: Gan mat cdt cho doi tuong kiéu dién tich.

- Sectiong Select Section Type To Add -~ :
N L §5hell v
None jpobet ¥
Click to:
Add New Section...
Add Copy of Section...

Modify/Show Section...

Delete Section ‘

Cancelmé

Assign menu > Area > Area Stiffness Modifiers:

Hiéu chinh tham s6 d6 ctmg cho phan tir kiéu dién tich.

- Property/Stiffness Modifiers for Analysis -

Membrane (11 Modifier T o B |
Membrane 22 Modfier R
Membrane f12 Modifier e
Bending m11 Modifier HWW -

| Bendng nz2 Modier §TMWMMW
Bending m12 Modiier h |
Shear v13 Modifier ﬁwmwww
Shear v23 Modifier T
Mass Modifer | e
Weight Modifier ﬁw o ’
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|

Assign li;enu > Area > Area Material Property Overwrites:
Gén nhiét d6 vét liéu cho ph?ln tr kiéu dién tich.

Assign menu > Area > Area Thickness Overwrites:

Hiéu chinh d6 day cua dbi tuong kiéu dién tich.

Area Dbject

- rea Object Thickness
& Use Thickness Specified for Area Object Section Property

£~ User Defined Thickness Specified by Joint Pattern

4
i
H

;v'v.&rea Object Joint Offsets In Thickness Direction -

7 None

7™ User Defined Joint Dffsets Specified by Joint Pattern

£~ User Defined Joint Offsets Specified by Points

o

SRS

Cancel

Assign menu > Area > Local Axes:

Thay dbi goc cia hé truc toa d6 dia phuong theo hudng mic dinh.

~ Angle from Default Direction -

Angle in Degrees

£ Advanced Axes

£
Cancel




Assign menu > Area > Reverse Local 3:

bao ngugec truc 3 cua phan tir dién tich.

il - Options -
' Keep Assigns in Same Glabal Orientation

Keep Assigns in Same Local Orientation

[ ok ] Cancel |

Assign menu > Area > Area Springs:

Gén lién két dan hdi cho ddi twong kiéu dién tich.

Spring Stiffness per Unit Area 1"
Simple Spring Resists Tension and Compression v§

Spring Location

Area Object Face ?T op

H
B

- Spring Tension Direction

" Parallel to Area Object Local Axis

¢ Normal To Specified Area Object Face

7" {User Specified Direction Vector

o Optiohs

7 Addto Existing Springs
¢ Replace Existing Springs

7 Delete Existing Springs
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Assign menu > Area > Area Mass:

Gan khéi luong cho dbi tugng.

:
:
:

Assign menu > Area > Material Tempratures:

7" Add to Existing Masses

#* Replace Existing Masses

" Delete Existing Masses

Gé4n nhiét d6 cho déi tuong kiéu dién tich.

0Ok 1 Cancel

Temperature 0. :

> Joint Pattem

Cancel

Assign menu > Area > Automatic Area Mesh:

Tao ludi ty dong d6i tuong dién tich.

\

v
svoel

i ¢~ Meshing Group

& No Auto Meshing § g

i " Mesh Area Into This Number of Objects  (Quads and Triangles Only)

; > grm———— ;- Sub Mesh Dption-

" Mesh Area Based On Points On Area Edges  (Quads and Triangles Only)
Puin;§ Determined From:

+ Restraints and Constraints For Added Points

(Applies if aﬁded edge point and adjacent comer poivnls have same local axes definition)

(Applies if added face point and all comer points have same local axes definition)

Cancel %

100




Assign menu > Area > Generate Edge Constraints:
Gan rang budc & canh ddi tugng.

Select Options
¢ Do NOT Create Edge Constraints

“ Create Constraints around Object Edges

Cancel 1

3.8.6. Assign menu > Solid

Assign menu > Solid > Properties:
Gan dic tinh cho phan tir khéi.

I PrOPttigs - -y Gl by
] s Add New Propetty...

Add Copy of Property... ; !

Modify/Show Property...

Delete Property HEN :

~ Rotations in Degrees

Rotation about 2

Rotation about "

Rotation about X" |0

" Advanced Axes

i Use default (Global)

Cancel
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Assign menu > Solid > Surface Spring:

Géan lién két dan hoi cho c4dc mat doi tugng khoi.

102

~Spring Type -
#& Simple

Spring Stiffness per Unit &rea
Simple Spring Resists

~ Spring Location

Solid Object Face

~Spring Tension Direction
£ Parallel to Solid Object Local Axis

# Normal To Specified Solid Object Face

" User Specified Direction Vector

~Options
£ Add to Existing Springs
# Replace Existing Springs

#

Delete Existing Springs

Temperature

Joint Pattem |




Assign menu > Solid > Switch Faces: Hoan chuyén thi tu cac mit phﬁn t0r khéi.

- Select Faces to Switch--

Switch Face

With Face

-~ Options
;i Move Assighments with Face

" Do Not Move Assignments with Face

Cancel |
kil

Assign menu > Solid > Automatic Solid Mesh: Tao luéi tw dong déi tugng khoi.

No Auto Meshing

* Auto Mesh Salid Inta This Number of Elements

Auto Mesh Solid Into Elements of This Maximum Size
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Assign menu > Solid > Generate Edge Contraints...:

Géan lién két rang bugc tai cac canh phan

tir khoi

3.8.7. Assign menu > Link/Support |

¢~ Select Options
. DoNOT Create Edge Constraints

" Create Constraints around Object Edges

H
Cancel
it

Assign menu > Link/Support > Link/Support Properties:

“Gan tinh chét cua lién két t¢i mot lién két da ve

Assign menu > Link/Support > Frequency Dep. Link Props:

Gan tinh tan suat cua lién két cho mot lién két hién tai hodc thém, xba, hiéu chinh

tinh tan suat cna lién két.

Assign menu > Link/Support > Local Axes:

Thay ddi hé toa d6 dia phuong cta phén tir lién két.

Assign menu > Link/Support > Reverse Connectivity:

Chuyén d6i nut I va J cua mot lién két.

3.8.8. Assign menu > Joint Loads

Assign menu > Joint Loads > Forces: Gan luc cho nit

104

;- Load Pattern Name - Units
; *+ ;DEAD v {Kip, in, F -l
L0ads -+ o Coordinate Systemn o

: Force Global X
Force Global Y

Force Global 2
Moment about Global X
Moment about Global Y

Moment about Global 2

[GLoBAL vl

- Options
" Add to Existing Loads
# Replace Existing Loads

#”  Delete Existing Loads

Cancel |
i
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Assign menu > Joint Loads > Displacements: Gan chuyén vi cudng birc cho nut.

-+ Load Pattern Name Units
~ *DEAD he Kip. in. F e
Displacements - - Coordinate System -
Translation Global X Gloeal :w
Translation Global ¥ |
i lobal
Translation Global 2 -  Add to Existing Loads
-+ Rotation about Global X . #*" Replace Existing Loads
° | Rotation about Global Y 0. ) ¢ Delete Existing Loads
] e e “
Rotation about Global 2 i0. Cancel |

Assign menu > Joint Loads > Vehicle Response Components:

X4c dinh cac phd dép ung cho tai trong di dong.

Assign Selected Dverwrite Type...

Cancel |
Db A |

Assign menu > Frame Loads > Gravity:

Gan tai trong trong trudng cho cdu kién dang thanh.

Load Pattern Name ZJ
G,avity Mullipliets —— - Coordinate Sy'stem""""""“" BR—
Gobalx 0T JGLOBAL v
GlobalY %’ﬁmw - Options

£ Add to Existing Loads

¢
GlobalZ 0 ¢ Replace Existing Loads

7" Delete Existing Loads

Cancel §
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389 Assign menu > Frame Loads

Assign menu > Frame Loads > Point:

Khai béo tai trong tip trung tic dung trén phan tir thanh.

- Load Patterm Name

¢ Relative Distance from End-l

[DEAD -l
# Forces ¢ Moments | ¢ Add to Existing Loads
Coord Sys §GLDBAL . 7% Replace Existing Loads
Direction | Gravity e £ Delete Existing Loads
- Point Loads -
. 2. 3 4.
Distance  {0. 1025 j0.75 n.
load 0. 0 0. o

" Absolute Distance from End-

Cancel |

Assign menu > Frame Loads > Distributed:

Khai bao tai trong phan bd cho ciu kién dang thanh.
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- Load Pattem Name

£ Relative Distance from End-l

+[[oERD <]
- Load Type and Direction Options -
# Forces - {° Moments z " Add to Existing Loads
Coord Sys |GLOBAL 1 | & Replace Existing Loads
Direction  Gravity J,.é . § " Delete Existing Loads
~ Trapezoidal Loads -
1. 2 ‘ 3 4
Distance  |0. 10.25 10.75 1
Load 0. 0. o 0

£~ Absolute Distance from End-

-~ Uniform Load

Load guwmw —

MEancel g




Assign menu > Frame Loads > Temperature:

Khai bao tai trong nhiét d6 cho cu kién dang thanh.

- Type

Load Pattern Hame

' Temperature
" Temperature Gradient 2-2

o

Temperature Gradient 3-3

-~ Optians
7 Addto Existing Loads

7 Replace Existing Loads

Delete Existing Loads

- Temperature

" By Element

Temperature

By Joint Pattern

Pattern

Multiplier i

Cancelmg

Assign menu > Frame Loads > Strain: Khai bdo tai bién dang cho

dang thanh.

Load Pattern Name WtEDEAD J,} ,;é
.Strain Load ¢ Options
| 4 ByObjects . #° Addto Existing Loads
" By Joint Pattern " Replace Existing Loads
" Delete Existing Loads
Component : Strain e
Strain {liwwwmmwww

Assign menu > Frame Loads > Deformation:

Khai b4o bién dang cho ciu kién dang thanh.

cau kién
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i

: ~ Units

H

i
b |

iKip.in, F wvj

¢ Deformation Load

- 0 plions e

7 Replace Existing Loads

[

Delete Existing Loads

- Load Pattern Name

Target Force -~ -+

f

‘Kip, in, F e
Target Foice Relative
Location
! 05

-~ Options
& Replace Existing Loads

o

Delete Existing Loads

Assign menu > Frame Loads > Aute Wave Loading Parameters:

Khai béo tham s cho tai trong séng tu dong.

{tem VYalue
1 [Element Is Loaded by Wave? Tes
2 | Maximum Load Discretization Length Program Determined
3 | Marine Growth Thickress Program Determined
4 | Dimension for Local 2 Force Program Determined
5 | Dimension for Local 3 Force Program Determined
€ |Drag Coefficient Program Determined
7 |Inettia Cosfficient Pragram Determined
8 |Element Is Flooded? Mo
9 |Element Is Loaded by Wind? Yes

10 | Shape Coefficient for Wind

Program Deterrnined

11 ] lce Thickness for Wind

Program Determined

12 | Shielding Factor for Wind

- Set To Prog Determined (Default) Values

Allltems i Selected ltems }

Frogram Determined

- Reset To Previous Values -~

All ltems g

Selected ltems §

- Explanation of Colar Coding for Valugs -
Blue: Al selected items are program
determined

Black: Some selected items are user
defined

Red; Value that has changed during

the curent session

N

Cancel
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Assign menu > Frame Loads > Open Structure Wind Parameters:

Gén tham s06 tai gio cho két cau hé.

Item Description
Item Value
1 [Element s Loaded by Wind? Yes
2 {lce Thickness for Wind Program Determined
3| Met Force/Shape Coefficient for Wind Pragram Determinad
Explanation of Color Coding for Values -
Blue: Al selected items are program
determined
L i ’ Black: Some selected items are user
. 1~ Set To Prog Determined (Default] Values -~ - Reset To Previous Valugs - v o defined
Allems | Selectedltems | =@ Alllems | Selectedltems | Red:  Value that has changed duiing
. . the current session
Cancel E
e

Assign menu > Frame Loads > Vehicle Response Components:

Phé dap tmg cho tai trong xe cd.

Select Overwrite Type to Assign

' AASHTOH, HS and HL - Superstiucture Negative Moment Over Supports
" AASHTO HL - Reactions at Interior Supports

" AASHTO H & HS Lane Loads - Superstiucture Moment

Assign Selected Overwrite Type... §

Cdc lénh trong phdn Cable Load, Tendon Load, Area Load, Solid Load, ciing
twong ty nhi phan Frame Load nhung tdi dgt 1én cdc phan tir khdc nhau.
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3.8.10. Assign menu > Cable Loads

- Assign menu > Cable Loads > Gravity:

Thém, hiéu chinh, x6a tai trong tap trung cho phan tir cap.

Load Pattern Name

GlobalX |0

GlobalY 10

- Giravity Multipligrs -

" ) N

GlobalZ |0

_+|DEAD -

. CUDfdinatB System F T ——

|GLOBAL ' ~1

~ Optionhs

¢™  Add to Existing Loads

& Replace Existing Loads

" Delete Existing Loads

Assign menu > Cable Loads > Distributed:

Thém, hidu chinh, xda tai trong phan b cho phan tir cap.

-~ Load Pattern Name

~ Units

_+/DEAD

-] - KiinF

- Load Type and Direction

# Foces ¢ Moments

Coord Sys |GLOBAL

Direction | Gravity

= {Jptiohs

£ Add ta Existing Loads
7 Replace Existing Loads

{™ Delete Existing Loads

Uniform Load

Load ?D




Assign Loads > Cable Loads > Temperature:
Thém, hiéu chinh, x0a tai trong nhiét dé cho phé‘m tur cap.

4 i
Load Pattern Name _+ DEAD mvi
* Temperature " AddtoExisting Loads
7 Tespesnae e : % Replace Existing Loads
A PR e " Delete Existing Loads
Temperature
7% By Element
IR

Temperature 0
£~ By Joint Pattern

Pattern s

Multiplier ? T

Load Pattern Name Wiﬁé;DEAD | v ; :3
:".Strain Load s Options (
% By Objects | AddtoExisting Loads
7" By Joint Pattern ! &' Replace Existing Loads
Componant %Strainﬂ - '% i Delete Existing Loads
i

Strain n

Cancel

R

&
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Assign menu > Cable Loads > Deformation: Gan bién dang phén tir cap.

- Load Pattern Name - Units
o %Kip. inF =
- D eformation Load '
oo
- Options
iy oK |
# Replace Existing Loads D ——
£ Delete Existing Loads Cancel E

Assign menu > Cable Loads > Target Force: Gan luc muc tiéu cho phén tir cap.

- Load Pattern Name : " Units :
i
>l (KipinF B
- Target Force -
Target Force Relative
Location
g i0 0.5
o - L oK
7+ Replace Existing Loads i wwwmwj
" Delete Existing Loads Cancrﬂ@j

Assign menu > Cable Loads > Vehicle Response Components:
Géan phé dap tng xe cho phdn tir cap.

- Select Overwnite Type to Assign

& AASHTO H. HS and HL - Superstructure Negative M_omenl Over Suppoarts
7" AASHTO HL - Reactions at Interior Supports

£ AASHTO H & HS Lane Loads - Superstructure Moment

Assign Selected Overwrite Type... g

£
H
N Cancel i
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3.8.11. Assign menu > Tendon Loads

Assign menu > Tendon Loads > Gravity:

Gan hé sb tai trong truong cho
phén tir bé cap du tmg luc.

. Load Pattern Name v,'{féDEAD .f :
. - Gravity Multipliersvv - -+~ Coordinate System -
' clobalx g{f]“ ,,,,,,,,,,,,,,,,,,,,,,,, GLOBAL =

Il
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7" AddtoExisting Loads

GlobalZ 20 . | Replace Existing Loads
"~ Delete Existing Loads

Cancel

- Assign menu > Tendon Loads > Tendon Force/Stress:

Gan lyc/img suét cho phé‘m tir cap du ung lyc.

;~ Load Pattern Name L Units
_+ [DEAD KiinF vl
: Jack From This Location Load Type - :'."Tendon Load -y
% |-End (Start) of Tendon - & Force Force (Kip)
¢ J-End [End) of Tendon i ©" Shess 0. 3
" Bath Ends Simultaneously ,
Friction and Anchorage Losses
© Curvature Coefficient (Unitless) {ﬁ~1gmm~M”
Wobble Coefficient (1/in) 833E0s
Anchorage Set Slip (in) M025M
EI iher Lass Paraﬁ;elers .........
Elastic Shortening Stress (Kip/in2) ?w e

Creep Stress (Kip/inZ2}
Shrinkage Stiess (Kip/in2)
Steel Relaxation Stiess [Kip/in2) {éw B

‘when tendons are madeled az elements, the Other Loz Paraneters {slaztic,
creen, thinkage, and refasation lnszez) apply in addition to the losses
compubed by analysiz,

Dptibns

¢ Replace Existing Loads

Delete Existing Loads
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Assign Loads > Tendon Loads > Temperature:

Gé4n nhiét d6 cho phan tir cap du tmg luc.

Load Pattern Name

## Temperature

- Options

. {7 Addto Existing Loads

Replace Existing Loads

4

{" Delete Existing Loads

-Temperature
i By Element

Temperature

" ByJoint Pattern

Pattern §

Multiplier

Assign men >Tendon Loads > Strain:

Gan bién dang cho phin tir cap du tmg luc.

114

Load Pattern Name =~ + %DEAD >
- Skain Load - ¢ Options
& By Objects " Add to Existing Loads
£ ByJoint Pattein . ¢ Beplace Existing Loads
- " Delete Existing Loads
Component ¢ Strain11 e o
Strain ?MMWMMAW
Cancel

SR o




Assign menu > Tendon Loads > Deformation:

Gan bién dang cho phéan tir cap du ung luc.

- Deformation Load -~

1T e D o

r Options
@ Replace Existing Loads

Delete Existing Loads

Assign menu > Tendon Loads > Target Force:

Gan luc muc tiéu cho phén tir cap du ing luc.

-~ Target Force -
: Target Force Relative
Location
- Options
. oK |
% Replace Existing Loads _ - ik
“ Delete Existing Loads Cancel j

Assign menu > Tendon Loads > Vehicle Response Components:

G4n phd dap tmg xe cho cu kién cap du img luc.

Select Overwiite Type to Assign
& AASHTO H, HS and HL - Superstructure Negative Moment Over Supports
¢~ AASHTO HL - Reactions at Interior Supports
" AASHTO H & HS Lane Loads - Superstructure Moment

Assign Selected Overwiite Type... i

Cance! %
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3.8.12. Assign menu > Area Loads

Assign menu > Area Loads > Gravity (All):

Gén lyc trong trudng cho phan tir kiéu dién tich.

Load Pattern Name

¥
L4

T S

GlobalX |0

R RO

GlobalY |0

GlobalZz D

..... Conrdinate Syslem S

- [GLoBAL ~

- Optiohs
£ Add to Existing Loads

5

7+ Replace Existing Loads

e

Delete Existing Loads

_Coreel|

Assign menu > Area Loads > Pore Pressure:

Gan 4p luc 16 rdng cho phén tir kiéu dién tich.
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- Load Pattern Name

ﬂ.'imz DEAD

- ~ |Kip,in.F v

- Pressure

¢ By Element
;
Pressure 0.

e

{7 By Joint Pattern

Pattern rm

Multiplier %

~ Options

¢ Add to Existing Loads
i‘w

Replace Existing Loads

Pl

" Delete Existing Loads

I—

Cancel




Assign menu > Area Loads > Rotate (Asolid): Gan géc xoay.

. :Load Pattern Name

-+ peap -
- Angular Velocity Uptidns
T " Add o Existing Loads

%" Replace Existing Loads

Delete Existing Loads

Cancel

Assign men > Area Loads > Strain (All): Gan tai bién dang.

" By Joint Pattemn

: ¢ ¢ Units
© Load Pattern Name ~ + / DEAD . Kip.in.F
e T
&' By Objects L Addte Existing Loads

" Replace Existing Loads

Component

{Strain11

" Delete Existing Loads

i

Strain

Cancel

Assign menu > Area Loads > Surface Pressure (All): Gan tai ap luc bé mit.

- Load Pattern Name

_+ DEAD

- Pressure

¢¢" By Element

Pressure

" ByJoint Pattern

Pattern

Multiplier

i

Options
i Add to Existing Loads

¢ Replace Existing Loads

™ Delete Existing Loads

Cancel
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Assign menu > Area
Loads > Temperature
(All): Gan tai nhiét do.

Assign menu > Area
Loads > Uniform (Shell):
Gan lyc phan bd déu.

Assign menu > Area
Loads > Uniform to Frame
(Shell): Gan lyc phan b déu
trén phan tir ‘tém cho phan
tu thanh.
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Load Pattern Name

*J|pEsD i

& Temperature

" Gradient 3-3

Temperature -

7% By Element

u] Dtiﬁl 15
" Add to Existing Loads
s Replace Existing Loads

" Delete Existing Loads

Temperature

7" ByJoint Pattern e
Patern gww”,&,
Multipliet ‘

Cancel ;

-~ Load Pattern Name

E Load
Coord System

Direction Gravity

Optiong - .

£ Add to Existing Loads
7+ Replace Existing Loads

£ Delate Existing Loads

Cancel ¢

AT A555 5

- |_oad Pattern Néme

Load

LOBAL

Coord System

Direction i Giravity

Distibution ~  One'Way ¥

-Dptions

£ Add to Existing Loads
s PReplace Exis.ting Loads

{7 Delete Existing Loads




Assign menu > Area Loads > Wind Pressure Coefficients: Gan h¢ s6 ap Iuc gio.

Assign menu > Area Loads > Load Vehicle Response Components:

Gén phé dap ung tai trong xe cho phén tir kiéu dién tich.

Select Overwrite Type to Assigh-
¢ AASHTOH, HS and HL - Superstiucture Negative Moment Over Supports
AASHTO HL - Reactions at Interiar Supports
{" AASHTO H & HS Lane Loads - Superstructure Moment

Assign Selected Overwiite Type...

Cancel

3.8.13. Assign menu > Solid Loads

Assign menu > Solid Loads > Gravity:

Gén tai trong trong trudng cho phén ttr khéi.

Load Pattern Name _+ |DEAD v
Global ¥ ;gflwmwwwmww E,GLDB?"L ~!
Global ¥ %UMMW o Options
e 77 Addto Existing Loads
GlobalZ [0 © 4 Replace Existing Loads
Delete Existing Loads

119




Assign menu > Solid Loads > Surface Pressure: Gan

tu khoi.

120

-Load Patterﬁ Name

: ;»"Unils

_* IDEAD

~ Pressure

* ByElemert
Pressure ?D.

" By Joint Pattern
Pattermn - ? L

P———

Multiplier 1

ap lyc bé mit cho phan

- Options
| ¢ Addto Esisting Loads

w

Replace Existing Loads

" Delete Existing Loads

- Load Pattern Name

EAD

-~ Pressure

{¢ By Element

Pressure ;0.

o

™ By Joint Pattern

Pattern

Multiplier

- 0 plions
¢* Add o Existing Loads

# Replace Existing Loads

i Delete Existing Loads

Cancel |

: Load Pattern Name

. DEAD

;- Temperaty

. & ByElement

Temperature ;D

o

™ By Joint Pattein

Pattein

Multiplier :

7" Add to Existing Loads
.

%' Replace Existing Loads

™ Delete Existing Loads

Cancel




Assign menu > Solid Loads > Strain: Gan tai bién dang cho phan tr khoi.

)

Load Pattern Name ~_+ || DEAD Kp.inF v
. Strain Loadb B— Dpllons S —
{¥ By Objects . " AddtoExisting Loads
" By Joint Pattein i Replace Existing Loads
s ; {" Delete Existing Loads
Component :Strain1 e
Strain jUM B i
Cancel_|

Assign menu > Solid Loads > Vehicle Response Components:

Gan phd dép ting xe cho phén tir khéi.

: Select Overwrite Type to Assign
% AASHTOH, HS and HL - Superstructure Negative Moment Over Suppoits
7" AASHTO HL - Reactions at Interior Supports
7 AASHTO H & HS Lane Loads - Superstructure Moment

Assign Selected Overwrite Type...

3.8.14. Assign menu > Link/Support Loads

Assign menu > Link/Support Loads > Gravity: Gén tai trong trong trudng cho
phan tir lién két/gbi do.

Assign menu > Link/Support Loads > Deformation: Gan bién dang cho phan
tir lién két/gdi do.

Assign menu > Link/Support Loads > Target Force: Gan luc muc tiéu cho
phan tir lién két/gdi do.
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3.8.15. Assign menu > Joint Patterns

Thiét 1ap cac tham s6 cho mAu nut.

Pattern Name éDefault v

H csrine

- Restrictions : ¢ Options

-~ Paltern Assignment Type

7 Y. Z Multipliers [PatternValue =Ax+ By +Cz + D)

™ Z Coordinate at Zero Pressure and Weight Per Urit Volume

: Paffé}n Valué”-—- A‘:‘-: +>B;l,l + Cz+D

Constant &
Constant B
Constant C
Constant D

Far

# Use all values +  Add to existing values

e

" Zero Negative values " Replace existing values

i Zero Positive values

© Delete existing values

3.8.16. Assign menu > Assign to Groups: Tao nhom cac dbi tugng chon.

3.8.17. Assign menu > Update All Generated Hinge Properties: Cép nhét cac

tinh chét lién két khép déo.

3.8.18. Assign menu > Clear Display of Assigns: Xo6a hién thi nhitng thanh

phan vura gén.

3.8.19. Assign menu > Copy Assigns: Copy tinh chét d4 gén.

3.8.20. Assign menu > Paste Assigns: Dén tinh chét da gan.

3.9- TRINH DON ANALYZE

Trinh don Analyze thiét 14p cic tham sb cho qua trinh phan tich va tién hanh phan

tich két cAu theo cac dit liéu ddu vao do ngudi ding dinh nghia. ..
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3.9.1. Analyze menu > Set Analysis Options

Thiét 1ap bac tu do cho céu kién, chon file luu dit liéu trong Windows va xuét file
ra Access hodc Excel.

Available DOFs -
v UK ¥ Uy ¥ U2 ¥ BX W RY ¥ RZ

FastDOFs

Space Frame  Plane Frame Plane Grid Space Truss
Cancel
®Z Flare XY Plane
Tabular File

" Automatically save Microsoft Access or Excel tabular file after analysis

3.9.2. Analyze menu > Create Analysis Model: Tao m6 hinh phan tich tai bét
ky thoi diém nao.

3.9.3. Analyze menu > Set Load Cases to Run: Thiét lap cac truong hop tai cho
qua trinh phan tich.

. Click to: -

Case Name Type Status Action P o
DEAD Linear Static Not Run Run e — j
MODAL Modal Not Run Run Thug e :
;
Run/DoNot Runall
Delete All Results

Show Load Case Tree...

Analysis Monitor Options 7 ModebAlve

™ Always Show I: i

Run How

" Never Show

+ Show After ;4H seconds ' oK ; Cancel
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3.9.4. Analyze menu > Run Analysis (F5): Chay phén tich md hinh.

3.9.5. Analyze menu > Model Alive

Cho thdy mé hinh phan tich qua mdi giai doan. Lénh nay thudng dung cho cic
mb hinh nhé, véi cac md hinh 16n va phirc tap thuc hién 1énh ndy dén t6i mét thoi
gian nhidu cho qué trinh thiét ké.

3.9.6. Analyze menu > Modify Undeformed Geometry

Lénh nay cho phép ngudi ding hi€u chinh mé hinh khong bién dang cua két cu.

3.9.7. Analyze menu > Show Last Run Details:

Hién thj budc cudi cung cta qua trinh phén tich.

3.10- TRINH PON DISPLAY

Trinh don Display 14 trinh don hién thi, hién thi tir qué trinh mé hinh cho t&i két
qua phan tich ctia két ciu...

3.10.1. Display menu > Show Deformed Shape (F4)
Hién thi mé hinh khéng bién dang cta két cdu, mo hinh két cau trudc khi dat tai.
3.10.2. Display menu > Show Load Assigns

Display menu > Show Load Assigns > Joints: Hién thi tai trong da g4n tai cic nt.

~ Load Pattern Mame-
DEAD M §

- HESDIVB FD[CES |n thls CODrdinalB System

Coord System ijNone, (display as defined) v%

- Load Type

£ Faess

i  Show Loading Values

|

[E——————

‘Display menu > Show Load Assigns > Frame/Cable/Tendon:
Hién thi tai trong géan trén Thanh/Céap/Cép dy ung lyc.
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; Load Pattern Name g DEAD LJ

-~ Load Type
P

¥ Show Joint Loads with Span Loads
% Show Span Loading Values

Display menu > Show Load Assigns > Areas:
Hién thi tai trong xép trén dbi tuong kidu dién tich.

Load Pattern Name gDEAD _vj

~ Load Type
P
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Display menu > Show Load Assigns > Solids:
Hidn thi tai trong xép trén d6i tuong
kiéu khdi.

Display menu > Show Load Assigns > Link:

Hién thi tai trong xép trén dbi tuong kiéu
lién két..

Assignment Type

#  Properties
7" Local Axes

¢ Show Color-Coded Faces
# Automatic Solid Object Meshing

3.10.3. Display menu > Show Miscellaneous Assigns

Display menu > Show Miscellaneous Assigns > Joints:

Hién thi cac tinh chét d gan cho dbi tuong nut.

- Assignment Type

# Restraints

& Local Axes




Display menu > Show Misccellaneous Assigns > Frame/Cable/Tendon:

Hién thi cac tinh chit d4 gan cho di tuong kiéu thanh.

Assignment Type

% Frame Sections 7

" Local Axes, -

™ End (Length) Offsets i sz 2
“  Insertion Points 7" Automatic Frame Subdivision
" End Skews A

" Output Stations #” Fireproafing

-
£

Cancel ‘ %

Display menu > Show Miscellaneous Assigns > Areas:

Hién thi c4c tinh chit da gan cho dbi tuong kiéu dién tich.

-~ Assignment Type

< Sections

" Local Axes

7 Automatic Area Object Meshing

Cancel
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Display menu > Show Miscellaneous Assigns > Solid:

Hién thi céc tinh chit da gan cho dbi tuong kiéu khéi.

- Assignment Type
# Properties
" Local Axes

4

“3

ST Y Y

Show Color-Coded Faces
Automatic Solid Object Meshing

Cancel

S

Display menu > Show Miscellaneous Assigns > Links:

Hién thi cac tinh chit d& gan cho di trong kiéu lién két.

3.10.4. Display menu > Show Lanes: Hién thi c4c lan xe di dinh nghia.

- Select Lanes to Show -

-~ Lane Display Option

#  Show Centerline Only

7" Show Lane Width

- Lane Loading Points

# Do Not Show
#* Show Points Orly
~  Shaw Points and All Connections

e

" Show Lane In All Windows

3.10.5. Display menu > Show Undeformed Shape:

Hién thi mo hinh chua bién dang cta két cau.
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3.10.6. Display menu > Show Forces/Stresses

Display menu > Show Forces/Stresses > Joints: Hién thi két qua phan tich noi
lwc tmg suét tai nit.

Display menu > Show Forces/Stresses > Frames/Cables: Hién thi két qua phan
tich noi luc ung sudt tai ddi twong thanh/cép.

Display menu > Show Forces/Stresses > Planes: Hién thi két qua phan tich néi
luc g sudt tai ddi twong phing.

Display menu > Show Forces/Stresses > Shells: Hién thi két qua phan tich ndi
luc tmg sut phéan tir tm vo.

Display menu > Show Forces/Stresses > Asolids: Hién thi két qua phan tich ndi
lyc tng suét cho ddi twong kiéu Asolids (khdi hai chidu).

Display menu > Show Forces/Stresses > Solids: Hién thi két qua phan tich noi
luc ting suét cho dbi tuong kiéu thé tich. '

Display menu > Show Forces/Stresses > Links: Hién thi két qua phén tich ndi
luc tmg suat cho ddi twong kidu lién két.

3.10.7. Display menu > Show Bridge Forces/Stresses

Hién thj két qua phén tich noi luc mg sudt mé hinh cau.

3.10.8. Display menu > Show Virtual Work Diagram

Hién thi bidu db cong 4o md hinh két chu,

3.10.9. Display menu > Show Influence Lines/Surfaces

Hién thj dudng/mit anh huong.

3.10.10. Display menu > Show Response Spectrum Curves

Hién thi dudng cong phd dap tng cia cac loai cAu kién.

3.10.11. Display menu > Show Plot Functions: Hién thi dd thi cic ham.

3.10.12. Display menu > Show Static Pushovér Curve
Hién thi dudng cong phén tich Pushover tinh.

10.13. Display menu > Show Hinge Results:
Hién thi biéu db két qua khop déo.
10.14. Display menu > Show Tables: Xuét bang két qua phan tich.
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3.11- TRINH DON DESIGN

Trinh don Design 14 trinh don gitp ngudi dung timg budc thiét ké: Tir chon tiéu
chudn thiét ké, chon t hop tai trong, déi twong cin thiét ké cho t6i thiet ké va kiém
tra tinh tuong thich céac d61 tuong khic nhau theo céc 1énh ¢6 trong trinh don...

3.11.1. Design menu > Steel Frame Design

Nhém 1énh lién quan t6i thiét ké két cAu thép.

Design menu > Steel Frame Design > View/Revise Preferences: Chon tiéu

chuén thlet Kké.

Design menu > Steel Frame Design > Select Design Group: Chon nhom chu
kién dé thiét ké.

Design menu > Steel Frame Design > Select Design Combo: Chon t6 hop tai
trong trong qué trinh thiét ké.

Design menu > Steel Frame Design > View/Revise Overwrites: Xemvkiém duyét.

Design menu > Steel Frame Design > Set Displacement Targets: Thiét 1ap
muc tiéu d vong. ‘

Design menu > Steel Frame Design > Set Time Period Targets: Thiét 1ap chu ky.

Design menu > Steel Frame Design > Start Design/Check of Structure: Thiét
ké/kiém tra két cau thép.

Design menu > Steel Frame Design > Interactive Steel Frame Design: Xem
lai két qua phan tich tai bt ky ddm nao va ghi dé s6 lidu dé xem két qua tuong thich.

Design menu > Steel Frame Design > API Punching Load Assigns: (Chi su
dung cho céc Tiéu chudn vién diu khi Hoa Ky API RP2A-WSD2000 hodc API
RP2A-LFRD97) gan tai trong choc thing.

Design menu > Steel Frame Design > Start API Punching Load Check: (Chi
st dung cho céc Tiéu chuin API RP2A-WSD2000 hodc API RP2A-LFRDY7) kiém
tra tai trong choc thing trén cau kién thép.

Design menu > Steel Frame Design > Interactive API Punching Load Check:
(Chi st dung cho cdc Tiéu chuidn API RP2A-WSD2000 or API RP2A-LFRD97)

kidm tra twong tac tai trong choc thing trén cdu kién thép.

Design menu > Steel Frame Design > Display Design Info: Hién thi thong tin
qué trinh thiét ké.

Deszgn menu > Steel Frame Design > Make Auto Select Section Null Tu dong
gn mat cit cho dbi twong dam thép.
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Design menu > Steel Frame Design > Change Design Section: Thay ddi mit
cht thiét ké. |

Design menu > Steel Frame Design > Reset Design Section to Last Analysis:
Thiét 1ap lai mat cit thiét ké toi cudi qua trinh phan tich.

Design menu > Steel Frame Design > Verify Analysis vs Design Section:
Kiém tra sy phi hop ctia phan tich va thiét ké mat cat.

Design menu > Steel Frame Design > Verify All Members Passed: Kiém tra
tat ca cac cu kién co théa man céc noi dung kiém tra theo Tiéu chuin khéng.

Design menu > Steel Frame Design > Reset All Steel Overwrites: Thiét 1ap lai
tat ca s lidu thiét ké két cAu thép.

Design menu > Steel Frame De51gn > Delete Steel Design Results: X6a két qua
phan tich két ciu thép.

3.11.2. Design menu > Concrete Frame Design
Nhém 1énh lién quan t6i thiét ké két cdu khung bétong cdt thép.

Design menu > Concrete Frame Design > View/Revise Preferences:
Xem/kiém duyét Tiéu chudn thiét ké.

Design menu > Concrete Frame Design > Select Design Combo: Lya chon td
hop tai trong cho thiét ké.

Design menu > Concrete Frame Design > View/Revise Overwrites: Xem/kiém
duyét ghi dé s6 licu thiét ké.

Design menu > Concrete Frame Design > Start Design/Check of Structure:
Thiét ké/kiém tra két cAu.

Design menu > Concrete Frame Design > Display Design Info: Hién thj thong
tin thiét ké.

Design menu > Concrete Frame Design > Change Design Section: Thay dbi
mit cét thiét ké.

Design menu > Concrete Frame Design > Reset Design Section to Last
Analysis: Thiét 1ap mit cat thiét ké t6i cudi qua trinh phan tich.

Design menu > Concrete Frame Design > Verify Analysis vs Design Section:
Xéc nhan sy phit hop mit cit phan tich va thiét ké.

Design menu > Concrete Frame Design > Verify All Members Passed: Xac
nhén tit ca cac cu kién c6 dat cac ndi dung kiém toan hay khong.

Design menu > Concrete Frame Design > Reset All Concrete Overwrites:
Thiét 14p ghi d¢ 1én tAt ca s liéu phan tich.
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Design menu > Concrete Frame Design > Delete Concrete Design Results:
X6a két qua phan tich.

3.11.3. Design menu > Aluminum Frame Design
Nhém lénh lién quan t6i thiét ké két cu khung nhom

Design menu > Aluminum Frame Design > View/Revise Preferences: Xem/
kidm duyét Tiéu chuan thiét ké.

Design menu > Aluminum Frame Design > Select Design Group: Chon nhom
thiét ké.

Design menu > Aluminum Frame Design > Select Design Combo: Lua chon
t6 hop thiét ké.

Design menu > Aluminum Frame Design > View/Revise Overwrites: Xemvkiém
duyét ghi dé sb liéu thiét ké.

Design menu > Aluminum Frame Design > Start Design/Check of Structure:
Thiét ké/kiém tra két cau.

Design menu > Aluminum Frame Design > Interactive Aluminum Frame
Design: Tuong tac trong thiét két két cdu khung nhom.

Design menu > Aluminum Frame Design > Display Design Info: Hién thi cac
thong tin trong qua trinh phén tich.

Design menu > Aluminum Frame Design > Make Auto Select Section Null:
Tu dong gan cic mat cit cho dbi tuong thiét ké.

Design menu > Aluminum Frame Design > Start Design/Check of Structure:
Thiét ké/kiém tra két cdu.

Design menu > Aluminum Frame Design > Reset Design Section to Last
Analysis: Thiét 1ap mit cét cAu kién t6i cudi qua trinh phan tich.

Design menu > Aluminum Frame Design > Verify Analysis vs Design
* Section: Xé4c nhan sy phi hop ctia mit cit phan tich va thiét ké.

Design menu > Aluminum Frame Design > Verify All Members Passed: Xac
nhan tit ca cac cAu kién c6 vuot qua didu kién kiém tra khong.

Design menu > Aluminum Frame Design > Reset All Aluminum Overwrites:
Thiét 1ap lai tit ca s6 liéu thiét ké.

Design menu > Aluminum Frame Design > Delete Aluminum Design Results:
X6a két qua thiét ké cdu kién khung nhom.
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3.11.4. Design menu > Cold-Formed Steel Frame Design
Nhoém Iénh lién quan t6i thiét ké két cau thép can ngudi.

Design menu > Cold-Formed Steel Frame Design > View/Revise Preferences:
Xemvkiém duyét Tiéu chuén thiét ké.

Design menu > Cold-Formed Steel Frame Design > Select Design Group:
Chon nhém cau kién thiét ké.

Design menu > Cold-Formed Steel Frame Design > Select Design Combo:
Chon tb hop tai trong thiét ké.

Design menu > Cold-Formed Steel Frame Design > View/Revise Overwrites:
Xenvkiém duyét ghi de sb lidu thiét ké.

Design menu > Cold-Formed Steel Frame Design > Start Design/Check of
Structure: Thiét ké/kiém tra két cu.

Design menu > Cold-Formed Steel Frame Design > Interactive Cold Formed
Steel Frame Design: Kiém tra tinh twong tac trong thiét ké khung thép can nguoi.

Design menu > Cold-Formed Steel Frame Design > Display Design Info:
Hién thi thong tin thiét ké.

Design menu > Cold-Formed Steel Frame Design > Make Auto Select
Section Null: Tu ddng gan mit cit cho dbi tuong.

Design menu > Cold-Formed Steel Frame Design > Change Design Section:
Thay d6i mat cét thiét ké.

Design menu > Cold-Formed Steel Frame Design > Reset Design Section to
Last Analysis: Thiét 1ap mit cét thiét ké t6i cudi qua trinh phan tich.

Design menu > Cold-Formed Steel Frame Design > Verify Analysis vs Design
Section: X4c nhan su phti hop mit cit phén tich va thiét ké.

Design menu > Cold-Formed Steel Frame Design > Verify All Members
Passed: X4c nhén tit ca cac cAu kién c6 dat khong.

Design menu > Cold-Formed Steel Frame Design > Reset All Cold-Formed
Steel Overwrites: Thiét 14p lai tat ca két qua thiét ké.

Design menu > Cold-Formed Steel Frame Design > Delete Cold-Formed
Steel Design Results: Xo6a két qua phan tich.

3.11.5. Design menu > Lateral Bracing: Thiét k& két cAu giing ngang.

3.11.6. Design menu > Overwrite Frame Design Procedure: Ghi d¢ lén qua
trinh thiét ké két cAu thanh.




3.11.7. Design menu > Bridge Design

Nhém 1énh lién quan t6i thiét k& két ciu cau

De51gn menu > Brldge Des1gn > VleW/ReVlSe Preferences: Xem/kiém duyét
Tiéu chudn thiét ké két cAu ciu.

Design menu > Bridge Design > Define Seismic Design Requests: Dinh nghia
yéu cau thiét k& dong dat cho ciu.

’ Design menu > Bridge Design > Start Seismic Design of Bridge: Thiét ké dong

dat cho cau.

Design menu > Create Seismic Design Report: Tao bao céo cho thiét ké dong
dat cho cau.

Design menu > Bridge Design > Define Design Requests: Dinh nghia yéu cau
thiet ke cau.

Design menu > Bridge Design > Start Design/Check of Structure: Thiét
ke/ki€m tra két cau cau.

3.12-TRINH DON OPTIONS

Trinh don Options gzup ngu"m ding thiét ldp cdc tiy chon lién quan t6i tham
s6 dau vaolra, mau sdc in an..

3.12.1. Options menu > Dimensions/Tolerances

Diéu khién dung sai va kich thuéc cac yéu té trong SAP2000.

Auto Merge Tolerance ?ﬁ.w'lww inches
2D View Culling Planes ++  110. inches
Plan Fine Grid Spacing :‘TEWWM M~ inches
Plan Nudge Value /1 2 - inches
Screen Selection Tolerance ;3 - pixels
Screen Snap To Tolerance ﬁwmw - pixels

Screen Line Thickness pixels

Printer Line Thickness pixels
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Maximum Graphic Font Size

Minimurn Graphic Font Size

points

points

Auto Zoom Step percent

Shiink Factor percent

Max Line Length in Text File '2240 - characters
Reset lo Defaul!s i Cancel




3.12.2. Optidns menu > Colors

Dbiéu khién mau sac trong SAP2000, c6 2 lva chon mau & ché do hién thi va
ché do khi xuat ra ¢ dang in an.

Display Dutput

Dartkness

Pairts

AreaFil Face 5 05 - ‘

Area Fill Face 6

Frames

Transparengy - =+

Line

| ”Eable;,,,,

Area

Solid

..Spings/NLLink

) Selection 0.5
Restraints

- Device Type:
Releases
B i¢ Screen

£ Gray-scale Printer

#* Color Printer

Axes '

Text ‘

: _ Shadow Lines - Quick Color Scheme

| Select scheme -

- Guidelines | [Selectscheme |
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3.12.3. Options menu > Set Program Default Display Units

Thiét 14p cac don vi mic dinh cho chuong trinh.

Format

Item Units Decimal Minimum Zero Always uze Mé
places Signif Figs Tolerance E Format !
Structure Dimensions o
Coardinates Kip, in, F 3 2 1.0000E-20 No §
Absolute Digtance Kip. in, F 3 -2 +1:0000E=20 Nao
Relative Distance 4 2 1.0000E-20 No
Angles 3 2 1.0000E-20 Mo
Section Dimensions
Length Kip, in, F 4 2 1.0000E-20 No
Area Kip,in. F 2 2 1.0000€E-20 No
Length3 Kip, in, F 2 2 1.0000E -20 No
Lengthd Kip, in, F 2 2 1.0000E-20 No
Rebar Area Kip, in, F 4 2 1.0000E-20 No -
Fiebar Area/Length Kip, in. F 4 2 1.0000E-20 No
Displacements
Translational Displ Kip, in, F B 2 1.0000E-20 MNa
Rotational Displ Kip,in, F B 2 1.0000E-20 No
Dirift 6 2 1.0000E-20 Nn
Gen Displ L/Rad Kip, in, F 4 2 1.0000E-20 No
Gen Displ Rad/L Kip.in, F 4 2 1.0000E-20 No
Forces
Force Kip, in, F 3 2 1.0000E-20 No
Foice/Length Kip, in. F 4 2 1.0000E-20 Mo
Forcelbrea Kip,in.F 5 2 1.0000E-20 Mo
Moment Kip, in, F 3 2 1.0000E-20 No
Moment/Length Kip, in, F 4 2 1.0000E -20 No
Temperature Kip.in, F 3 2 1.0000E-20 No -]
W Always Use Current Units £ Dweride Auto E Format
[Tok ] Cancel |
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3.13- TRINH PON TOOLS |

Trinh don nay givp ngwoi dung tich hop cdac Plus Ins duoc viét bang cdc ngon
ngit lp trinh do nguwoi ding tw viét vao SAP2000 dé thuc hién cdc chire ndng theo y
nguwoi dimg. Trinh don nay cho thdy tinh tiy bién ciia phan mém nay ...

3.13.1. Tools menu > Add/Show Plug Ins

Tich hop cac Plug-ins bén ngoai vao SAP2000.

¢ - Curent Plug Ins

: Plug In Name ‘MenuText Status ‘
N s pdd

. Modily .

Delete

Cancel

3.14- TRINH DPON HELP

Trinh don Help chita cdc dit liéu gitip nguoi dimg tim hiéu chirc ndng, cach st
dung, ciing nhw cdc ddc diém vé ban quyén ciia phan mém SAP2000...

3.14.1. Help > Contents and Index (F1): Menu tr¢ gitp chinh chira trg giup
cua toan by SAP2000. '

3.14.2. Help > Documentation: Chtra cac bai viét, vi du thuc hanh SAP2000
3.14.3. Help > CSI on the web...: M¢& trang chu CSI.
3.14.4. Help > SAP2000 v14 news...: Nhitng diém méi trong SAP2000 V14.

3.14.5. Help > About SAP2000: V& phién ban va ban quyén phan mém.
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Zﬁ SAP2008 Advancad 14.1.0

Structural Analysis Program LY
Copyright 1976-2009 Computers and Structures, Inc. S A?z {} @ ﬂ

A pioduct of:
Computers and Structures, Inc.

1995 University Ave. | Static and Diynaraic
Berkeley. CA 94704 Finite Element Analysis of Structures
tel: 510-649-2200 fax: 510-643-2293 Adwvanced 1410
email: info@csiberkeley. com ”
This product i ficensed to: Copyright (c) 1976-2009
Nguyen Lan 1 $AP2000 is a Regiztered Trademark of
Computers and Structures, Inc
BKDN
Physical Memory
Totak: 1.022 MB Ng}‘;ﬁg;“
Available: 197 MB

Windows Yersion:
Windows XP [Veision 5.1) Build 2600 ] COMPUTERS and STRUCTURES, Inc.

Service Pack 2

' Licenselnfo.. |

330 days left on Network License.
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Chwong 4
Vi DU PHAN TiCH VA THIET KE CAU GIAN THEP

A - MO TA BAI TOAN

Chuong nay trinh bay timg budc mo hinh ciu gian trén SAP2000 . V&i mdi budce
¢ hudéng dan cu thé, mé hinh ciu gian duge chonhur trén hinh vé sau:

G i st . T e o : : T : i : SedhieR
e gt des Gabra G
K

£ Dwe Gthed  fprgn Aoyt Gupiy Desge
P&

H i ¥
& ;bﬂyﬁﬁ TE nb e w % R

%, % IR T
\‘i g

R R

A

; /A \(k /;;K /,f/ q“\ / %‘s\x ’j/\
/ ) \‘ j.gj \ j ‘ i.f[ x“s, (rf 4

hY

s P ITTTL  EA YR

Hinh 4.1: M6 hinh cdu gian

Vi du niy trinh bay cdu gian 5 khoang. Nhip cdu 18m, bé rong va chiéu cao 1a
3.6m. G6i ciu mot dau c¢b dinh, mot ddu di dong.

Mit cit ngang cac ciu kién gian 12 2L4X4s, ban mit cau 1am bing bé tong diy
12cm. Céu sé chi duoc phan tich, ban mat cau co tai trong tinh 0,5 kKN/m® va tai
trong dong 5 kN/m”.
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B - TRINH TU THUC HIEN

Buée 1: Bit ddu md hinh

Trong budc ndy, hé ludi co ban s€ dugc chon"dé*phét trién md hinh. Sau d6
s& dinh nghia vit liéu va mot chudi cdc mit cit goc ddi s& duge chon cho mit cit
thanh gian.

A. Click 1énh File menu > New Model hojc bAm nut New Model. S& xut hién
hinh nhu trong hinh 4.2. Pé don vi mic dinh 12 kKN-m.

- New Model Initialization . Project Infarmatior -
i Initialize Model from Defaults with Units : Modify/Show Info..

£ Initialize Madel fram an Existing File

-Select Template

Blank Gind Only Beam 2D Trusses

3D Frames wal Flat Slab Shells Storage
Structures

Underground  SolidModels  Cable Bidges  CaltansBAG  Quick Bridge  Pipes and
Concrete . Plates

Hinh 4.2: Cdc dang mo hinh mdu

B. Kiéu New Model cho phép chung ta lya chon nhanh cac kiéu m6 hinh mau sau
d6 gan cac thong sd kich thude hinh hoc 14 dwgc mé hinh nhu mong mubn. Tuy
nhién, trong vi du nay md hinh sé& dugc bét dAu bang hé ludi. Khi thay dbi hé ludi ta
s& dugc dang cia md hinh va déy ciing la cich co ban nhit d& phat trién mot mo
hinh bét ky khi str dung SAP2000 . Lya chon nit Grid Only s& dugc nhu hinh 4.3.
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Cattesisn | Cylindical |
Coordinate System Name:
[GLOBAL
Number of Grid Lines
. X direction {ﬁ
- Y direction 2 h
- Z direction |
-~ Grid Spacing
: s —————
X direction 1.8
- Y direction :?Tgw T
| Z direction ;{iﬁmwwwww
- First Grid Line Location
j X direction 0. o
- ¥ direction '?ﬁfmwwwwmw
- Z direction EUMWM
| aK 1 Cancel {

Hinh 4.3: Hop thogi Quick Grid Lines

C. Hop Quick Grid Lines dugc st dung dé dinh nghia khoang cach luéi theo cac
phuong X, Y, va Z. Thiét 1ap s6 duomg ludi 11 theo phuong X, va 2 theo cic
phuong Y va Z. Gid tri dwoc nhap trong 6 phai khong dugc 1 s6 0.

D. Click OK, va chuong trinh s& xuit hién nhu hinh 4.4. Chii y ring hé ludi xuét
hién trong 2 ctra s6, mit béng X-Y & bén trai va 3-D & bén. Sé cira sb c6 thé thay ddi
bang cach dung 1énh Options menu > Windows.

Thiét 1ap cira s6 hién hanh bing cach nhin chudt vao ving do.

Chu ¥ rang hé truc toa d6 Global ludn hién thi va vi tri truc Z 1a hudng 1én trén.
Khi SAP2000 doi hoi nhdp theo hudng trong trudng thi phai nhdp hudng theo
phuong Z 14 am.
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Hinh 4.4: Cira 56 giao dién SAP2000

Budc 2: Dinh nghia vit liéu

Tinh chét cua vat liéu d3 dugc mic dinh, hoic 1a bétong hodc la thép. Mot vat liéu
thit 3 s& dugc thém vao 12 mit cit goc ciia thép. O clp d6 cao hon ngudi ding c6 thé
tu dinh nghia mot vat liéu ngay tir ban dau bﬁng cach nhép cac thong sb cua vat lidu
nhu trong lugng riéng, sb lidu vé quan hé Umg suét — bién dang. Trong vi du nay vat
liéu duge dinh nghia theo kiéu “nhanh” dugc st dung.

A. Click 1énh Define menu > Materials s& xuit hién Define Materials nhu hinh 4.5.

} ~Materials 7~ Click ta:
Add New Material Quick...
» Add New Material...

; ; 4dd Copy of Material...
Modify/Show Material...

FA992Fy50

l % Delete Matetial

| C Show Advanced Properties

* Cancel

Hinh 4.5: Define Materials
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B. Click nit Add New Material Quick SAP2000 hién thi hop thoai Quick
Material Definition nhu hinh 4.6.

C. Trong hdp Quick Material Definition ta dé nguyén céac thong s6 mac dinh.
Chon Steel trong kidu danh séch kéo xudng tir Material (xem hinh 4.6).

Material Type

- Specification (ASTM A36 e
oK | Cancel

Hinh 4.6: Hop thoai Quick Material Definiton

D. Chon ASTM tir danh séch kéo xudng & Specification; chuong trinh hién thi tt
c& céc kiéu vt liéu duge dinh nghia.

Click nut OK déng hop thoai Quick Material Definition va hdp thoai Define
Materials.

Buére 3: Pinh nghia kiéu mit cit tw dong trong danh sach mat cit
Trong vi du ndy, chuong trinh s& phan tich va thiét ké tir thép géc (2L4X4s).

A. Click 1énh Define menu > Section Properties > Frame Sections, SAP2000
hién thi hdp thoai Frame Properties nhur hinh 4.7.

- Properties e + ¢ Chek tox

f:md this property: Import New Property...

Add New Property...

Add Copy of Property...

Cancel g

-Hinh 4.7: Hgp thogi Frame Properties
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B. Click nut Import New Property, SAP2000 hién thi h¢p thoai Im-port Frame
Section Property nhu hinh 4.8.

-~ Select Property Type
Frame Section Property Type Steel :M
- Click ta Import a Steel Section
Channel Tee Angle
Double Angle Double Channel Pipe Tube
-
R
Steel Joist
Corca

Hinh 4.8: Hop thogi Import Frame Section Property

C. Chon Steel nhu trong danh sich Frame Section Property Type drop-down,
va sau d6 kich viung Import a Steel Section ciia hdp thoai Import Frame
Section Property, kich nit Double Angle, SAP2000 hién thi hop thoai Section
Property File. '

D. Dung hop thoai Section Property File dé xac dinh SECTIONSS.PRO, trong nay
s& c6 thong tin cua thép gdc ding trong mo hinh hop thoai.

E. Chon 436 tir danh sach Material drop-down — ddy la tinh chét cua vit ligu
d3 duogc dinh nghia tir trude. Click vao nut + SAP2000 hién thi hop thoai Define
Materials form va ta c6 thé dinh nghia thém vat liéu & day.
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Section Type Double &ngle

~ Material +-§i."-‘~35 T |

-Select Sections to Import

- 2L4X3x5/16%3/85LBB
i

204451 /24374

| 2L 1¢4501/2¢3/8
LAKAKTI

| 214041 /42344

| 2L 401 430

202434

| 2L 408%3/84304

204X 443/40308

| 2L4x4%3/5

| 2LAXAX3/8%3/4

| oL dxax3/8430

| 2 4na5/a

| 2L 40405 /24374

MR O £ 45/03/8
2 5344516

B 1 4%455/1613/4
| 2L AKX/

LRI HE

] ;| Cancel

Hinh 4.9: Danh sich mdt cét trong Sections8.pro
F. Kéo xudng danh séch & niit tam gi4c trong viing Select Sections to Import cho
dén khi ban tim thdy 21.4X4 ddu tién. Click dé highlight.

G. Kéo thanh cuén cho dén khi hét 2L4X4 cubi cing. Ding phim Shift va click
vao 2L4X4X7/16X3/8; tht ca 214X4s s& duge bdi den.

H. Click nut OK, va sau d6 click nut OK trong hop Double Angle Section dé
thém thép goc vao danh sach vung Properties trong hdp thoai Frame Properties.

I. Click nut Add New Property va hdp thoai Add Frame Section Property sé&
xuét hién.

J. Trong danh sach kéo xubng Frame Section Property Type chon Steel.

K. Click nit Auto Select List s& xuit hién hop thoai Auto Selection Sec-tions
nhu hinh 4.10.

L. Go TRUSS trong Auto Section Name.
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Auto Section Name TRUSS]

Alito Section Type Stesl

Section Notes Modify/Show Notes...

~-Choose Sections:
Auto Selections

| L 44843/243/8

| 2L a8
IR O C <445/ 374
R AX5/E3/8

List of Sections

¢ Remove | GV

e —

g

raine
FAERas |

vvvvv Starting Section

Median Qverwrite. .. t

oK | Cancel |

Hinh 4.10: Hop thogi Auto Selection Sections

M. Xéc nhan 2L4X4X1/2 trong List of Sections, va click dé bdi den n6

Tiép tuc trong danh sach cho t6i khi t6i thép goc cudi cing, 2L4X4X7/16X3/8, va
git phim shift dé chon tét ca.

N. Kich nit Add @ di chuyén danh sach trong hop thoai Auto Selections sang
bén phai.

Kich nit OK va sau d6 click nit OK d& chdp nhén nhitng thay ddi trong hop
thoai Frame Properties va tu dong thém TRUSS vao trong danh sach Properties.

Buéc 4: Thém d(‘)i‘tu'(_)'ng khung

Trong budc ndy phan tir khung dugc nhip miit cat TRUSS, st dung céc lénh
trong menu Edit.

Vé phin tiv khung

A. Click vao 1énh View menu > Set 2D

1. Click chon tuy chon X-Y plane.

2. Nhap 0 vao hop Z = dé chon cao d0, va kich OK.
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- Plang -~
- YZ plane

" XZ plane = i

5 %Y plane - El i

f View Direction

" Front Face " Back Face

0K | Cancel :1

Hinh 4.11: Hop thoai Set 2D View
B. Click Draw Frame/Cable/Tendon

Line Object Type Straight Frame
Section TRUSS
Moment Releases Cantinuous
XY Plane Offset Normal 0.
Drawing Contral Type None <space bar>

Hinh 4.12: Hop thoai Properties Of Object

Néu hop thoai Properties of Object bao che man hinh 1am cho ta khong nhin thdy
d6i twong duge thi click vao thanh mau xanh trén hdp thoai va kéo 1& né di.

C. Click vao danh séch kéo xudng cia myc Section cua hdp thoai Properties of
Object form va kéo xudng dén vi tri TRUSS. Kich don vio d& gan phin tr TRUSS
cho dédi tuong dugc vé.

D. V& phén tir thanh dan dau tién, click chudt trai 1én khung nhin & mit phing
X-Y, va sau d6 click mét 1an nita vao goc phai & xa cudi cling trong cling mit phéng
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lusi doc theo cic dudng nim ngang gibng nhau(x=18, y=0). Vi tri con tro dugc
dinh vi tai géc dudi bén phai cua giao dién. Mot dudng khung xudt hién & ca hai
khung nhin (mit phing va 3D). Sau d6 click vao dinh nghia diém cudi ciia dbi
tugng khung.

Néu ban gip 181 khi v& dbi tuong nay, click nut Slect Object, dé bo ché d6 Draw
va chuyén qua ché d6 Select. Sau d6 click 1énh Edit menu > Undo Frame Add va
ldp lai myc B-D.

E. Lap lai muc D, v& thém mdt dbi twong thanh song song véi dbi twong ban dau
tir (x=0, y=3.6) dén (x=18, y=3.6). Nhimng kiéu dbi tucmg nay la cac thanh dudi cta
dan. Click chudt phai dé dimg v&.

F. Click chudt trai tai (x=0, y=0) va sau do tai (x=0, y=3.6) dé v& thanh giing
ngang dau tién.

G. Click nut Select Object, hoic nhin phim Esc trén ban phim dé thoat lénh
Draw Frame/Cable/Tendon

Sao chép doi tuwong

Dam béo ring chwong trinh dang & ché d6 Select. |

A. Chon phan tir thanh gifing giita cic thanh gising doc bing cach click chudt
trai truc tiép 1én dbi tugng, hoic click chudt trai 16n bén phai ctia dbi tugng, gitt va
kéo chudt trai xuéng, va kéo chudt qua cac phén t. Xem hinh 4.13 cho tuy chon
lua chon.

I "GN

bin : i N T i [ e LA R e TR wdaps £ ad

Hinh ‘4.13: Graphical Selection Options
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B. Click 1¢nh Edit menu > Replicate vao h¢p thoai nhu hinh 4.14.

C. Trén tab Linear, g& 3.6 vao chd dx.

D. G8 5 vao hop Number.

E. Click nit OK. Chi y rang cac thanh gian c6 thé sao chép tai m&i mit ludi

khac nhau.
Lingar © Radial Mirror
Ihcrements - .~ Replicate Dptions
dx 38 B Modify/Show Replicate Optians...
dy 0. ¢ 7of7 active boxes are selected
e o . {7 Delete Oniginal Objects

Number ﬂ

0K i Cancel }

Hinh 4.14: Hop thoai Replicate

F. Click 1énh Select menu > Select > Select Lines Parallel To > Click
-Straight Line Object va click chudt trai [én cAu kién doc truc X. Lénh nay lya
chon céc thanh chen khac song song nhau.

G. Click 1énh Assign menu > Frame > Automatic Frame Mesh dé vao
hdp thoai nhu hinh 4.15. Chon tuy chon Auto Mesh Frame va danh dAu chon vao at
Intermediate Joints va check vao at Intersection with Other Frames..., va click OK.

Su két nbi nay ciing that sy cin thiét dé két ndi gitra cac thanh gian véi nhau va véi
cac céu kién khac bai vi cac thanh gian d3 thiét 14p 1a don 18 v& mit “vat 1y”.

Lic nay cac thanh xuit hién chit YES béo hiéu da két ndi v6i nhau:

VES
[ip) (¥ p] o [37] |Pr] [r
=AY P= e E= e P
Loy YBS
i
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£ No Auto Meshing
#  Auto Mesh Frame

W atintermediate Joints

W | at Intersection with Other Frames, Area Edges and Solid Edges

£ Minimum Number of Segments

I Masimum Length of Segments

-~ Units

KNmC Jg | OK ] Cancel |

Hinh 4.15: Hjp thogi Assign Automatic Frame Mesh

H. Click ntt Select All hodc ding 1énh Select menu > Select > All dé chon tt
c4 cac dbi tuong hién c6 trong mé hinh.

I. Click 1énh Edit menu > Replicate vao hdp thoai Replicate

1. G6 1.8 vao 6 dx, 0 vao 6 dy, va 3.6 vao 6 dz.

2. G6 1 vao 6 Number.

3. Click OK dé chip nhan nhiing
thay doi.

Khung & mit phing dudi s& duoc
chép 1én mat trén cach 1.8 m theo
phuong X.

Xén dbi twong

Chéc chén rang chuong trinh dang
& ché dd Select, va mit phéng X-Y la

hién hanh. - Plane
Yzl
A. Click 1énh View menu > Set f P
2D View. o Xz plane
1. Trong hop thoai Set 2D View + XY plane
click tiry chon X-Y plane . -~ View Direction = - s
2. G5 3.6 vao Z= dé hibn thi | P  BackFace
mit phing nhin tai phia trén VE‘; : .
: Cli.Ck %K 8 P : l oK % Cancel |
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B. Click 1énh Assign menu > Clear Display of Assigns dé x6a cac diém chia
Frame Subdivide.

C. Click vao 2 thanh gidng, cdu kién bén phai cudi cling, va 2 dinh bén phai cudi
cung nhu hinh 4.16. Péi tuong dugc chon s& hién thi nhu bén dudi:

/
” /

Ele " ER. Yew Dol ‘Bridge [yaw Select  A&ssign Apabze  Disply e Qolios Yook Hebo

@il i no ) & .0 00008 34 i AT

g

| e -

G A noee: ~fimet o

Hinh 4.16: Select mode for Trim

D. Click 1énh Edit menu > Edit Lines > Trim/Extend Frames dé vio hop
thoai Trim/Extend Selected Frames.

1. Lya chon tuy chon Trim Frames, va click OK.

-~ Trim/Extend Selected Frames

{* Trim Frames

" Extend Frames

Cancel |
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Chon tiy chon Trim Frames s€ cit 2 thanh chéng ngoai cung cua c4u kién. Dé
xén 1 phan ttr khung, chon phan tir, chon phan tir sir dung 1am vi tri xén, va chon
mot diém trén canh dé xén.

E. Click vao phan t{r bén phai ngoai cing va vao 1énh Edit menu > Delete, hodc
nhén nat Delete trén ban phim.

F. Pam bao rang mit phing nhin 1a
hién hanh va chon 1énh View menu >
Set 2D View.

2. Trong hop thoai Set 2D View chon
tiy chon X-Z plane.

3. G0 0 vao 6 Y= va sau do click OK.

. MBb hinh s& xut hién nhu hinh 4.17.

- Plane
" YZ plane

@ %7 plane

" XY plane

- View Directlion
% Front Face £ Back Face

AW A AL P W P,
RS
XXX
i)
o )
IRRLKHRK

z

L,

3
*

L]

GLOBAL  w{jkm.C ]

Hinh 4.17: M6 hinh sau khi thém mgt mat phdng gian.
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G. Click nat Draw Frame/Cable/Tendon button hodc su dung 1énh Draw
menu > Draw Frame/Cable/Tendon. Hop thoai Properties of Object cuia khung s€
hién thi.

H. Pam bao ring muc Section trong hdp thoai Properties of Object dugc thiét lap
la TRUSS.

I. V& phan tir thanh chéo, click chudt trdi mot 1an 1én mit phiang X-Z Plane dé
xem tai mat phang X-Z, va click mt 14n nita tai vi tri gﬁn nhét cta diém trén va cubi
cua thanh chong (x=1.8, z=3.6). Click chuft phai, thém mét thanh chong xién va
click chudt trai tai diém (x=3.6, z=0).

J. By gi¢ thanh xién cho 1 nhip da dugc v& xong.

K. Click chudt phai va sau d6 chon nut R Select Object, hoic nhin phim Esc trén
ban phim dé thoat 1énh Draw Frame/Cable/Tendon.

V& mdt hinh chit nhat lya chon tir phai sang trai dé chon hét 2 dudng chéo. Xem
hinh 13 cho Iya chon nay.

L. Click 1énh Edit menu > Replicate dé vio hop thoai Replicate.

1. G6 3.6 vao hop dx, 0 vao hop dy, va 0 vao hop dz.

2. GO& 4 vao hop Number.

3. G& OK dé chip nh4n nhiing thay dbi vira nhép.

Linear ; Radial | Minor !
& 36 " Modify/Show Replicate Options... |
d 0. 7 of 7 active boxres are selected A
& 0 | " Delete Original Objects

|ncrement Data b et

oK | ’ Cancel |

Tat ca cac duong chéo cua gian da duogc vé.
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N. V& mét lya chon hop chit nhat tir phai sang trai d& chon tat ¢4 cac dudng chéo.
0. Click 1énh Edit menu > Replicate d xut hién hop thoai Replicate.
1. Trén tab Linear, g& 0

A

vao 0 dx, 3.6 vao 6 dy, va 0 _

vao 0 dz. Linear 3 Radial z Mirrar §
2 Nha p 1 vao 6 Number - Increments - Replicate Optiohs
.. 24 R L d i0 ~ Modify/Show Replicate Options...
3. Cth OK de Chap IlhE_ll’l dy 7 of 7 active boxes are selected
Ilhll'l’lg thay doi. dz " Delete Original Objects

|nl:[ement Datg -~

Number ﬁlﬂ"

| 0K 3 Cancel

Mo hinh s& xuét hién nhu trong hinh 4.18.

ELDBA.L“; EH.m, € L

Hinh 4.18: M6 hink sau khi tdt ca cdc phan tir khung
da dwoc thém vao.
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Khai bao diéu kién bién cho phan tir
Pam bao rang chuong trinh dang & ché do Select, va mit phing khung nhin 1a X-Z.
A. V& mot khung chon tir phai sang trai dé chon tit ca cac thanh chéo.

B. Click 1énh Assign menu > Frame > Releases/Partial Fixity dé vao hop thoai
nhu hinh 4.19. Danh diu vio Moment 33 (Major) cho ca hai 6 Start va End Releases.

Bing cach bo thanh phin mément theo hudng chinh, thanh chéo trong gian sé 1a
phan tir dugc giai phong lién két hai dau.

- Frame Releases :
| Release Frame Partial Fixity Sprinas
Stat  End  Start _ End

&xial Load [ § | |
Shear Force 2 (Major) [ | |

Shear Force 3 [Minor) I~ 77 | :
Torsion O
Moment 22 Minor) T~ 17| !
Morment 33 (Major) v w0 0
[ Mo Releases Units (KN, m, C v
_ Cancel |

Hinh 4.19: Hop thoai Assign Frame Releases

C. Click ntit OK dé chip nhan nhimg thay dbi va tré vé ché do Select

D. Click Iénh View menu > Set 2D View. Trong hop thoai #¥.Set 2D View,
click vao tiy chon X-Z plane va nhép 3.6 vao 6 Y= va lick OK. Hoic co thé ding
nut Move Up in List.

E. V& mot hop lua chon tir phai sang trai chon tit ca cac dudng chéo.

F. Click 1énh Assign menu > Frame > Releases/Partial Fixity d¢ vao hop
thoai Assign Frame Releases va chic ring di danh diu chon vao 6 Moment 33
(Major) va ca hai 6 Start va End Releases d3 dénh dau. Click nut OK dé chip nhan.
nhing thay dbi.

G. Click 1énh Assign menu > Clear Display of Assigns dé x6a nhiing diéu kién
bién da hién thi.
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~+Plang -

7 YZ plane ® = WWWM
W RZ plane Y= ij?EWWM
7 XY plane Z= W
~View Direction
% Front Face " Back Face
Cancel é

Luwu mo hinh

Trong toan bd qua trinh mo6 hinh, md hinh phai thudng xuyén luu lai. Ching ta
cling ¢6 thé lwu mo hinh & cling mot tén hoic véi cac tén khac nhau dé st dung cho
cac giai doan khac nhau khi can

A. Click 1énh File menu > Save, hoiic nhin nit Save, d& luu mo hinh. Nhap thu
muc ma ban mudn luu md hinh.

Trong vi du nay ta luu véi tén 1a Truss.
Buéc 5: Thém dbi twong kiéu dién tich

" Trong budc nay, ban mit cau hinh chir nhét duge thém vao md hinh.
Dinh nghia mt cit dién tich

Pam bao ring dang & khung nhin X-Z. Bay gid chuyén sang ché d6 xem mit
bing, va dinh nghia tinh chét cho ban mit cau,

A. Click 1énh View menu > Set 2D View. Trong h{p thoai Set 2D View, click
vao tuy chon X-Y plane, nhép 0 vao 6 Z = va click nut OK.

B. Click 1énh Define menu > Section Properties > Area Sections. Hop thoai
Area Sections s& xut hién.
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Plane-

& Y2 plane

" %Z plane

o View Direction

i Front Face " Back Face

| 0K l Cancel

o Sections - Select Section Type ToAdd-
W — (o :m
- Click to:
AddNew Section... |

C. Dam bao ring da lua chon kidu dbi tugng thém vao 1a Shell. Click nut Add
New Section. Hop thoai Shell Section Data xem nhu trong hinh 4.20.
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Section Name {DECK

+ SectionNetes—— - MaodifytShow... . 5

- Type 2
7 Shell - Thin
£ Shell- Thick
7 Plate - Thin i
£ Plate Thick L

" Membrane

" Shell - Layered/Nonlinear

- M aterial
Material Name + 11 4000Psi -

Material Angle

~ Thickness g §

Membrane

RO i

Bending ' 01

- Concrete Shell Section Design Parameters ey

Modify/Show Shell Design Parameters...

4‘Stiffness Modifiers L
SetModiiers.. |

Hinh 4.20: Hop thoai Shell Section Data

Nhip DECK vao 6 Section Name.

1. Nhap Material Name 1a 4000Psi cho tén cua vit li€u kiéu dién tich. Click 1én
nit + s& hién thi hop thoai Define Materials, ta s& dinh nghia tinh chat vat liéu trong
hdp thoai nay.

‘ 2. Nhép Thickness (ca hai Membrane va Bending) 14 0.12 cho ta bé day ban mit
caula 12 cm.

3. Bing viéc dinh nghia, d6i twong Shell bao gbm ca hai Membrane va Bending.

4. Click ntiit OK va sau do click nit OK trong hdp thoai Area Sections dé hoan
thién sy dinh nghia ban mét cau.
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Vé doi twong kiéu dién tich _

Dam bio rang mit phing X-Y véi @ Z=0 dang hién thi. Ta v& ddi twong kiéu
dién tich theo nhiing buéc bén dudi.

A. Click nit Draw Poly Area,
hodac vao 1énh Draw menu >
Draw 1.)Oly Area. .Hép thoai Th? E:::\:ionng Cantrol Type Nane E)sEp[?aEe bar>
Properties of Object popup Sé&
hién thi nhu trén hinh 4.21. Pam
bao ring muc Section trong hdp
thoai nay dugc thiét 1ap 1a DECK. Hinh 4.21: Hép Properties Of Object
Néu n6 khong co, click va kéo
xudng trong danh sach Section dé chon DECK tir trong danh sach.

B. Check vao 1énh Snap to Points and Grid Intersections. Lénh nay nhim
muc dich v& chinh x4c ddi twong dién tich.

C. Click mét diém (x=0,y=0). Sau d6 di chuyén cing chiéu kim déng hd vong
quanh mb hinh, click mét diém trén d6i trong dé vé& duong phac hoa cho ban mat
cau: (x=0,y=3.6), (x=18,y=3.6) va (x=18,y=0).

D. Nhan phim Enter trén ban phim dé dimg ve. ‘

E. Click nit Select Object, hoic nhan phim Esc trén ban phim dé thoat 1énh
Draw Poly Area.

F. Pé xem ban mit ciu thém vao dwoc tt hon, click nut Set Display Options,
hodc vao 1énh View menu > Set Display Options. Khi hdp thoai xuét hién, danh
d4u vao 6 Fill Objects va danh du vao 6 Apply to All Window, nhu trong hinh 4.22.

. Joints . ; Frames/Cables/Tendons ;. General : View by Colors of -+
7 Labels {7 Labels © 1 " Shiink Objects " Obijects
¢ ¥ Restiaints " Sections C Extude View . 4 Sections
. W Springs - {” Releases i Fil Objects " Materials
' LocalAxes 7 Local Axes ¢ W Show Edges . " Color Printer
: Invisible £ Frames Notin View v Show Ret. Lines © " ‘White Background, Black Obijects
07 NotinView T . g " Show Bounding Boxes {" Selected Groups : g

- Areas - = Solids

. Misce"aneous v PR

oK i Cancel ?

Hinh 4.22: Hop thoai Display Options for Active Window
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G. Click OK d& chép nhén céc thay dbi, va by gio mo hinh s& xut hién nhu
trong hinh 4.23.

Fle Edt View Deline Bidge Draw Select @wign Andwe Disly Design Dplins Tosls Heb

O TROBAL ~AtN L E )

Hinh 4.23: M6 hinh sau khi déi twong da dwoc vé

Néi cdc déi twong dién tich

P& m6 hinh & mit phing X-Y tai @ Z=0. Bay gid cac dbi tuong dién tich s& duge
ndi lai véi nhau nhu céc ddi twong khung trudc day.

A. Click chuét phai 1&n bat k¥ noi nao trén dién tich vira khai bao d¢é xuét hién
hop thoai Object Model — Area Information nhu trong hinh 4.24.

B.Click 1én tab Assignments trén hdp thoai Object Model — Area Information.

C. Click dup vao 6 hiéu chinh ving Automatic Area Mesh dé hién thi hop thoai
Assign Automatic Area Mesh nhu hinh 4.25.

D. Lua chon tity chon Mesh Area Based On Points On Area Edges.

E. Panh ddu chon vao 6 Intersections of Straight Line Objects In Meshing
Group With Area Edges

Ving dién tich ta v& nhu mgt ban mét clu ndy 13 mot ddi tuong riéng 18, nhung
n6 cn phai ndi né lai v&i cac chu kién khac dé phén tich. Qué trinh ndi, né khong
giéng nhu chia cit, né khong tao ra dbi twong méi. Néu lénh Edit menu > Edit
Areas > Divide Areas duoc st dung thi phan tit méi s& duoc tao.
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Location Assignments Loads

Identification
Label [—
Seclion Property
Section Name DECK
Section Type Shell (Shell-Thin)
Propeity Modifiers None s
Material Overwrite None {KN.m.C
Thickness Overwrite None .
Joint Offset Dverwiite None  Resetan
Local Axes Default o
Area Springs None
Area Mass None
Automatic Area Mesh None
Auto Edge Constraint No
Material Temp Default
Group ALL . H
Plot Functions None . Jpdate Display_;
Cancel
Double click white background cell to edit item.

Hinh 4.24: Hgp thoai
Object Model —Area Information

£ No Auto Meshing

¢ Mesh Area Into This Number of Objects  (Quads and Triangles Only)

i Mesh Area Based On Points On Area Edges  [Quads and Triangles Only)

Point
[

s
H

e o A

" Mesh Avea Using Cookie Cut Based On Straight Line Obijects In Meshing Group ‘

" Mesh Area Using Cookie Cut Based On Point Obiects In Meshing Grou

" Mesh Area Using General Divide Tocl Based On Paints and Lines in Meshing Group

{
H

Local Axes For Added Points

" Make same on Edge if adiacent comers have same local axes definition

Make same on Face if all corners have same local axes definition

- Héslraints aﬁdtonslraints For Added Points

. {7 Add on Edge when restraints/constraints exist at adjacent comer paints
{Applies if added edge point and adjacent comer points have same local axes definition)

¥ Add on Face when restraints/constraints exist at all comer points
[Applies if added face point and all comer points have same local axes definition)

- AL

- Meshing Group + 7 Units

e Sub Mesh Option -

- Sub Mesh As Required To Obtain Elements No
Larger Than The Specified Maximum Size

;
Cancel |

Hinh 4.25: Hop thoai Assign Automatic Area Mesh
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F. Click nut OK va sau dé click tiép vao niut OK trén hop thoai Object Model —
Area Information dé hoan thanh vung dién tich dugc ndi lai.

Buée 6: Thém lién két

Trong budc ndy, gbi cau s& dugc dinh nghia. Phai dé & ché d6 hién thi 13 mat
phing X-Y @ Z=0, va chuong trinh dang & ché do Select.

A. Click 1én 2 diém bén phai cta hai thanh dau gian.

B. Click 1énh Assign menu > Joint > Restraints vao hdp thoai Joint Restraints
nhur hinh 4.26. 3

Click nit Roller d& gan lién két '
theo hudng cho 2 nit nay. Click OK
dé chip nhén lién két do:

Click 1én 2 diém bén trai cla hai
thanh dau gian.

Click 1énh Assign menu > Joint >
Restraints vao hop thoai Joint

- Restraints in Joint Local Directions

P Translation 1§ Rotation about 1

Translation 2 {7 Rotation about 2

W Translation 3 17 Rotation about 3

Restraints nhu hinh 4.26a. ~Fast Restraints
C. Click nut Pined dé gén lién két L2
theo huéng cho 2 nit nay. Click OK |
dé chép nhan lién két do. oK | Cancel |
Click 1énh File menu > Save,
hogc nhan nut Save, ¢é luu md hinh. Hinh 4.26: Hop thoai Joint Restraints

~Restraints in Joint Local Ditections -y

W Translation 1 ¥~ Rotation about 1
W Translation 2 I Rotation about 2

W Tianslation 3 77 Rotation about 3

- F ast Restraints
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Bude 7: Khai b4o miu tai trong

Tai trong dung trong truong hgp nay 1a tinh va hoat tai tic dung theo hudng
trong trudng.

Trong vi du ndy, gia thiét trudng hop tinh tai bao gdém ca tai trong ban than cla
cau, tic 1a da thém 10 pounds/foot (psf) (0.0005 MPa = 0.5 kN/m2) 4p dung cho ban
mit cau. Tai trong dong 13 100 psf (= 5 kN/m2) ding cho ban mit ciu

A. Click 1énh Define menu > Load Patterns dé mé hop thoai Define Load
Patterns xem trong hinh 4.27. Chd y ¢ diy chi ¢6 mot truong hop tai trong dinh
nghia mat dinh d6 14 tai trong ban than két ciu (DEAD).

Load Pattermns - ;- o . - : . e -~y Click Tor

Self Weight Auto Lateral
toad Paltern Name Type Multiplier Load Pattemn Add New Load Pattein

DEAD IDEAD M Modify Load Pattem -

f s Show Load Pattem Notes... | |

H
;
%
|

e o T wrrers

Hinh 4.27: Hop thoai Define Load Patterns

Cht y ring hé s6 tai trong ban than bang 1 13 mic dinh. Khi d6 tai trong ban than
s& ty dong gan 1én két cAu.

Trong SAP2000 , c6 ca hai Load Patterns va Load Cases, va chiing khac nhau. Tuy
nhién, chuong trinh s& ty dong tao céc trudong hop tai trong phit hop dé phan tich.

B. Click vao hdép Load Pattern Name. G tén ctia mau tai trong mdi, LIVE. Chon
mot kiéu clia tai trong tir danh séch kéo xudng; trong trudmg hop nay, chon LIVE.
Phai chéc ring da nhdp ¢ & Self Weight Multiplier 1a 0. Click niit Add New Load
Pattern dé thém truong hop tai trong LIVE vao trong danh sé4ch tai trong.

Hop thoai Define Load Patterns hién thi nhu hinh 4.28. Click nit OK trén hdp
thoai dé chp nhén nhiig thay dbi méi khi dinh nghfa tai trong.

C. Click Iénh Assign menu > Clear Display of Assigns dé loai bo cac lién két
tai nut.
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- Click To:

- Load Pattems

! Self Weight Aulo Lateral ; ]
. Load Patter Name Type Multiplier Load Pattern b 0ANEW boad Falem, ..,
L AME jLIVE : ! Modify Load Pattern
| IDEAD ) _ SDEAD oo o L
. G R PR R o

o ; /

i % : i o Delete Load Pattein

i : H

o : . A4

§ ! E i ik Show Load Pattern Notes...

P i i 5

P ] ; i

?§ § ! ! Ok

: Cancel

Hinh 4.28: Hép thoai Define Load Patterns sau khi dinh nghia mdu tdi trong dong.

Budc 8: Khai bao tii trong trong trwomg
Trong budc ndy, tinh va hoat tai s& dua vao m hinh bang 2 cach khac nhau. Pam
béo ring dang xem & mit phing X-Y va chuong trinh dang & ché d6 Select.
A. Click bat k¥ noi ndo trén ban m3t cau. Thanh trang thai phia bén géc trai s& chi
“1 Areas, 4 Edges Selected” Néu ban gip 18i lya chon, click nit Clear Selection, va
thir lai 14n nita. |
Chon 1énh Assign menu > Area Loads > Uniform (Shell) dé viao hop thoai
Area Uniform Loads. Chon DEAD tir danh sach kéo xubng ctia Load Pattern Name
nhu trong hinh 4.29. Click nut + s& xuét hién hop thoai Define Load Patterns, & ddy
tai trong c6 thé bi bo di hay thém vao.
1. Chon kAN, m, C tir danh séch kéo xudng ctia Units.
2. G6 0.5 trong hdp Load trong vung Uniform Load

~Load Pattern Name

+[[oeap

- Uniform Load

Load #"  Add to Existing Loads

Coord System GLDBALW @ Replace Existing Loads -

#" Delete Existing Loads

s
Directicn | Gravity

Cancel §

Hinh 4.29: Hp thoai Area Uniform Loads
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Mot 1an nita, nhé rang hudng trong truomg 1a nguoc hudng véi hudng cia truc Z
trong hé toa do Global.
3. Click nit OK ¢ chip nhén tai tinh.
C. Click chudt phai & bat ky noi dau s& hién thi hop thoai thong tin Object Model
— Area Information va chon tab Loads.

D. Click d6i vao hop dbi dién véi T
muc Force/Area dé hién thi hop thoai sk

Area Uniform Loads. Chon LIVE tly | ‘esdPatemMName o Units o
. . £ , LV T kime
danh sich kéo xudng cua Pattern . e
hirorm Loa f phons
Uniform Load - Opt
Name. g {El . ¢ Addio Existing Loads

1. Chon kN m’c tir danh sach # Replace Existing Loads
kéo sudng cua Units. Diection  |Graviy " Defete Existing Loads
2. G6 5 vao hop Load trong oK |} Cancel |

vung Uniform Load.
3. Click mit OK d& chip nhan hoat tai. |
E. Click nit OK trong hdp thoai Object Model - Area Information. |

Location | Assignments Loads i
= Identificatiop - - e
. Label 1
Load Pattern | DEAD Assign Load...
Uniform Load :
Coordinate System GLOBAL :
Load Direction Gravity L
Foice/Area 05 (KN.m. C
Load Pattern LIVE
Uniform Load Reset All
Coordinate System GLOBAL
Load Direction Gravity
Force/trea 5,
MDdIf_',J Dlspla}I }

Double click white baokgruund éell tov édit itern.
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F. Click 1énh Assign menu > Clear Display of Assigns dé x6a nhitng hién thi
cua tai trong dd gan ‘
Buére 9: Khai bao Area Stiffness Modifiers
Trong budc ndy, tinh chét man méng cta doi tuong dién tich s& dugc hiéu chinh
cho phu hgp vdi ban mat cAu. Pam bao ring dang xem & mit phéng X-Y va chuong
trinh dang & ché do Select.
A. Click bét ky noi nao trén ddi tugng dién tich va chon vao ban mit cau, hoge
click 1énh Select menu > Get Preyious Selection, }‘10510 click nit Get Previous )
Selection. Tuy chon'nay lya chon déi tugng ban mit cau. J
B. Click 1énh Assign menu > Area > Area Stiffness Modifiers vao hop thoai
Property/Stiffness Modification Factors xem nhu trong hinh 4.30.
1. Go 0 6 6 Membrane f11 Modifier.
2. G6 0 & 6 Membrane 22 Modifier.
Nhitng thao tac nay nhim ngan can lyc doc trén ban mat céu.
Click OK d& chép nhan nhitng hé sb di gin

- Property/Stiffness Modifiers for Analysis

S AT

Membrane f11 Modifier iq
Membrane 22 Modifier ﬁ”””“"’"“‘””“ s
Membrane 12 Madifier —
Bending m11 Modifier {'{““““‘MW”’MW |
Bending m22 Modifier f”1'“"'”“”“"‘“"’”""“”w~w ‘
Bending m12 Modifier g‘““‘““‘“““ s
Shear v13 Modifier e
Shear v23 Modifier | ﬁ“mwwwm
Mass Modifier ﬁw‘ S —
| Weidht Modifier T

Hinh 4.30: Hop thoai Propert'y/Stiffnes.g Modification Factors

C. Click 1énh Assign menu > Clear Display of Assigns dé x6a nhitng hién thi
ctia hé sb do cimg.
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D. D& man hinh 3D hién thi bang viéc click vao khung hién thi man hinh 3D, va
click 1énh View menu > Show Grid. Thao tac nay lam tit luéi hién thi trén man

hinh 3D.

E. Click 1énh File menu > Save, hodc nhén nut Save, dé luu mé hinh.

Buwdéce 10: Chay phan tich

Trong budc nay, mé hinh phén tich s& dugc xem va chay trong qua trinh phén tich.
A. Click nut Set Display Options. Khi h¢p thoai xuét hién, danh ddu chon vao 6
Show Analysis Model nhu trong hinh 4.31.

W Springs
i Local Axes

WV Invisible

“ NotinView

Frames/Cables/T endons

" Labels
£ Sections
" Releases

I Local Ases

Frames Not in View

+  General

. Shink Objects
L7 Estrude View
Fill Obijects
Show Edges
Show Rel. Lines

Show Bounding Boxes

-+ View by Colors of
£ Objects
% Sections
7 Materials
Color Printer
: " White Background, Black Obijects
o Selected Groups

i : Argas
L F Labels
- {7 Sections
“ Local Axes

¢ 17 NotinView

= ¢ Miscellanegus -
| Show Analpsis Model [If Available]
© ¥ Show Joints Only For Objects In View

ok ]

Cancel ;

7 Apply to All Windows

B. Click nit OK dé chép nhan nhimng thiét l4p.
C. Néu mo hinh da dugc phan tich thi mot thong bao nhu hinh 4.32 hién thi.

Hinh 4.31: Hop thoai Display Options for Active Window

Ye

. E The analysis model is not cumertly available for viewing. Do you want to create it7
P&

Mo

Hinh 4.32: Théng bao phan tich M6 hinh

D. Click nut Yes d& hién thi m6 hinh phan tich. Chu y ring khi xem dudi dang
3D trang thai m6 hinh da thay déi qua Analysis Model. Pénh dAu moment dé xac

nhan nhitng thong tin s& duoc xuét.
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E. Click 1énh Analyze menu > Run Analysis hoic nhin nit Run Analysis , dé
vao hop thoai Set Load Cases to Run xem nhu trong hinh 4.33.

: - Click to: :
i Case Name Type Status Action
. DEAD {Linear Static ‘Not Run 1Run :
- IEEISR Mioidal : Mok R 20 B HokFun
¢ UVE : Linear Static Not Run Run |
" Run/Do Not Run All [
Delete All Results |
.
Show Load Case Tree... &
s~ Analysis Manitor Options F odeAlive
: ‘ Always Show qun How ;
77 Never Show
. @ ShowAfter 34 seconds ' oK ¢ Cancel |

Hinh 4.33: Hop thogi Set Load Cases to Run

Cht y ring chuong trinh s& ty dong dinh nghia 3 trudng hop tai trong: DEAD,
MODAL va LIVE dua trén co s& nhiing tai trong miu d4 dinh nghia trudc do.
1. Chon MODAL tir danh sach Case Name.

2. Click niit Run/Do Not Run Case dé thiét lap MODAL to Do Not Run, vi
y dinh ctia ta la chi chay phén tich tinh.
3. Click nit Run Now.

Chuong trinh s& tao ra mo6 hinh phan tich, tir nhitng thiét 1ap co ban ctia mo
hinh SAP2000 s& hién thi mét cira sd phan tich. Dit liéu trong thanh cudn Ién
xudng cta cira s6 chuong trinh. Nhitng théng tin nay ta c6 thé ly lai sau nay
béng cach vao 1énh File menu > Show Iﬂput/Output Text Files va chon file
c6 dudi .LOG.

Khi qué trinh phéan tich hoan thanh, mt thong bao hién ra, d6 1a “ANALYSIS
COMPLETE”. Click OK dé& déng cira sé phéan tich. Chuong trinh ty dong hién
thi ché d6 xem hinh dang mo hinh sau phén tich va md hinh d3 dugc khoa.
Mubn mé khoa tré lai ta vao nit Lock/Unlock Model. Khéa md hinh dé
chéng lai nhitng thay d6i trong mé hinh sau phén tich ciing nhu dé bao vé két
qua phén tich. ' |
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Buéc 11: Xem két qua dwéi dang dd hoa

Trong budc nay, trinh bay cach xudt cac két qua phan tich s& duoc hién thi dudi
dang dd hoa.

A. Cin chic ring dang & mit phing X-Y véi @ Z=0 va sau d6 click nit XZ
View de thiét 1ap mdt cao d6 hién thi.

B. Click nit Show Forces/Stresses > Frames/Cables hoic nhin 1énh Display

menu > Show Forces/Stresses > Frames/Cables dé xem hop thoai Member
Force Diagram for Frames hién thi nhu hinh 4.34.

1. Chon DEAD ti danh sach kéo xudng Case / Combo Name.
2. Chon tuy chon Axial Force.

3. Chon tuy chon Auto & ving Scaling.

4. Chon tuy chon Fill Diagram.

5. Click nut OK dé xem biéu dd lyc doc nhu trén hinh 4.35.

- Case/Combo ;
Case/Combo Name {DEAD Jj N
- Component
. @ Axial Force £” Torsion
. £ Shear2:2 £ Moment 2-2
7 Shear 3-3 £ Moment 3-3
~Scaling
& Auto
" Scale Factor f
HDpti;Jns

Z& Fil Diagram

£~ Show Values on Diagram

Hinh 4.34:Hop thogi Member Force Diagram for Frames
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#2255

o PO OHAH M

Blo Edl Vew Ooie Qidge Dimw oot fsion Apsbe Dy Design Qptiors  Tools Help
6\1‘ 2 {3'

34

i ok o Bt o i B

C. Click chudt phai vao thanh giding trén trong ché do xem X-Z d& vao hop thoai

Hinh 4.35: Biéu dé luc doc & cao d¢ dang xem.

Diagram for Frame Object nhu trén hinh 4.36.

Hinh 4.36: Xem lyc cu thé b&ng viéc click phai vao cdu kién dé xem & trén hinh 4.35

170

Case :DEAD

+ End Length Offset [Locahon]

1End: {Jt 7

ltems jAsial (P and T)

=} Single valued -

0.000000 m
[[J (00000 m)

0 UDGDDEI m
{18.00000 m)

Display Options

% Scroll for Values : %
£ Show Max '

41,79

*
1. BBE-B4

3.8

L

3.04E-

0704

- Equwaient Loads Free Body Dlagram [Concenlraled Forces inKM, Concenllated Torsxons in KN-m) -

138

- g

A —
1. 88E-B4  1.91E-04

Dist Load (1-dir}
0.00 KN/m

2t 0.00000 m

Pasitive in -1 direction

Asial
28217 KN
at 0.00200 m

-~ Resultant Torsion

Torsion
+1.907E-04 KN-m
at 0.00000 m

Reset to Initial Units ;

Units




1. Click tuy chon Scroll for Values va ban co thé xem gia tri ndi lyc tai bét
ky vi tri nao trén cAu kién béng cach kéo chudt trai dén vi tri do.
2. Click nut Done d dong hop thoai.

D. Chéc ring dang xem & mit phing X-Z View, va sau do click 1énh Display
menu > Show Deformed Shape hoic nhan nut Show Deformed Shape dé vao
hop thoai Deformed Shape nhu trén hinh 4.37.

Chon LIVE ti danh sach Case/Combo Name.

1. Chon vao 6 Cubic Curve.
2. Click nut OK xem két qua hién thi nhu hinh 4.38.

Case/Combo :

G

Case/Combo Name i V:j

- Scaling
+ Auto

#™ Scale Factor | » L
: |
I

.~ Area Contours

7 Draw displacement contours on area objects

" Wire Shadow

W Cubic Curve Cancel J

Hinh 4.37: Hop thogi Deformed Shape
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3 Deformed Shape (LIVE)

Hinh 4.38: Bién dang ctia mé hinh xem ¢ mét cao do. |

E. Click phai lén didm nt ctia dbi tuong thanh trén nhu trong hinh s& hién thj két
qua chuyén vi nut Joint Displacements nhu trén hinh 4.39.

| Joint Obiect 11 . Joint Element 11
1 2 3

Trans 1.364E-04 0.00000 -0.00206
Rotn 1.824E-D5 4_755E-D4 0.00000

Hinh 4.39: Két qua chuyén vi nit bang cdch click vao niit

Chu y ring hé truc 3 13 theo hudng truc Z.
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F. Déng hop thoai Joint Displacements bang viéc click vao ddu X & g6c phai bén
trén hop thoai.

Buéc 12: Thiét ké dbi twong khung thép

Trong budc nay, ciu kién khung thép ciia gian s& duoc thiét ké. Chu y ring qua
trinh phén tich phai dugc chay trude khi thuc hién thao téc thiét ké.

A. Click Iénh Design menu > Steel Frame Design > View/Revise Pref-erences.
Hop thoai Steel Frame Design Preferences hién thi nhu trén hinh 4.40.

1. Click vao danh sach Design Code Values dé xem céc tidu chudn hd tro thiét ké.
Chon tiéu chudn AISC-LRFD99. Con nhidu tiu chudn khic nhu (AISC 360-
05/1BC2006, 1a mét vi du) nhung ching s& khong dugc dung trong vi du nay. Nguoi
ding c6 thé xem tly chon cdc tidu chuén bing cach dung 1énh Design menu >
Steel Frame Design > View/Revise Preferences.

2. Xem lai nhitng thong tin trong cdc muc khac va sau d6 nhan nut OK & chip
nhan nhitng lua chon.

; —- ¢|tem Deseription
item ‘ Value The selected de_sigq code. ]
1| Design Code AISCLRFD99 Subsequient design i based on this
2 {Multi-Response Case Design Envelopes
3 | Framing Type OMF
4 | Seismic Design Category D
5 | Phi[Bending] 0.9
6 | Phi [Compression] 0.85 [
7| Phi (T ension-Yielding) 0.9 ;
8 | Phi (T ension-Fracture) 0.75 E
9 | Phi[Shear) 09
10 | Phi[Shear-T orsion) 0.75
11 | Phi [Compression, Angle) 09
12 |Ignore Seismic Code? No
13 ]lghore Special Seismic Load? No
14 [ls Doubler Plate Plug-welded? Yes
15 | Consider Deflection? No
16 [DL Limit, L / 120,
17 | Super DL+LL Limit, L 7 120.
18 |[Live Load Limit, L / 360.
19 { Total Limit, L/ 240,
20 [ Total-Camber Limit, L/ 240.
21 [Pattern Live Load Factor 0.75
22 | Demand/Capacity Ratio Limi 039 ~ Explanation of Color Cading for Values -
Blue: Default Value
+ Set To Default Valugs = Reset To Previous Valugs e Black: Not a Defaut Value
3 Allltems | Selected ltems ; Al ltems } Selected ltems | Red: Value that has changed duing
; ; : the cunent session
Cancel 4;

Hinh 4.40: Hop thoqi Steel Frame Design Preferences
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B. Click 1énh Design menu > Steel Frame Design > Start Design/Check of
Structure hoic nhn nut Start Steel Design/Check of Structure, dé bit diu tién
trinh thiét ké. Chuong trinh thiét k& ciu kién bing thép, chon kich thude tdi wu cho
cau kién tir danh sach TRUSS ma ta da gén n6 trong qué trinh v& déi fuc_mg.

Khi qué trinh thiét k& thanh cong, kich thudc t8i wu cta cu kién s& duge hién thi
trén mé hinh. M6 hinh xuét hién nhu trén hinh 4.41.

Fle  Edt  Yiew Qeline  Biidge. Sekot  Assign  Anabze Display Dergn Qplins ook Help

8

Hinh 4.41: M6 hinh sau khi khung thép dwoc thiét ké

C. Click 1énh Design menu > Steel Frame Design > Verify Analysis vs
Design Section. Mot thong bao nhu trén hinh 4.42 xuét hién. Click nut No dé déng
hop thoai.

Aralysis and design sections differ for 35 steel frames. Do you want 1o select them?

Yes . | - Mo §

Hinh 4.42: Nhdc nhé trong qud trinh phan tich

Trong budc phan tich dau tién nay (budc 8), chuong trinh str dung mat cit trung
gian x4c dinh béi trong lwong tir phan tr TRUSS tu dong géan trong danh sach.
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Trong sudt qua trinh thiét ké (budce ndy), chuong trinh chon mit cit khac biang viéc
t6i uu héa tir danh sach nhimg cu kién trong TRUSS. S8 vong lap chi 12 1 ma théi.
Bai vi kich thuéc méi cua cdu kién dang tdn tai trong md hinh, két qua phan tich
gbc khong c6 gid tri 1au va su phén tich sé chay lai.

Muc tiéu can dat t6i ciia qua trinh phén tich va thiét ké 1a 1am sao cho tAt ca céc
mit cdt ¢6 tiét dién nhu nhau. Chu ¥ ring khi cdu duge phan tich lai, SAP2000 s&
dung nhitng mét cét thiét ké hién hanh (nhu nhimg lya chon trong bude 10) 1a mat
cét phan tich méi cho céc bude phén tich tiép theo.

D. Click phai 1én 1 thanh bién gian nhu trén mit phing X-Z da xem (nhu trén
hinh 4.41). Hop thoai Steel Stress Check Information hién thi nhu trén hinh 4.43.
Chu y ring két qua bao c4o mit cit phan tich va thiét ké 1a khac nhau.

Frame ID 3 Analysis Section  12LAXAX7/16X3/4
Design Code  AISC-LRFDI9 Design Section [2L4X4x1 /4378
COMBD STIAZTICOH /----MOMENT INTERACTION CHECK-——---//-MAT-SHR---MTN- SHR-/
i3 LoC  RATIC = XL + B-MAJ + B-MIN RETIO R&TIO
o1 0.00  0.072(C) = 0.061 + 0.000 + 0.011 0,001 4,000
2,31 0,0834C) = 0,082 + 0.024 + 0,003 0,000 0,000
4.02 0.083{C) = 0,083 + 0.000 + 0.005 0.001 A0, 000
4,00 G,283{C) = 0.260 + 0.000 + 0.003 0,001 0.000
2.01 0 0.IBGICE = 0,262 + D.0%1 %
o8TL2 4.02 0.287¢C) = G.284 + 0,000 + 0,003 0.a0l 0,000
Modify/Show Dverwrites 1 ¢ Display Details for Selected Item =1y Display Complete Details
Ovemwies | _ Detais | - JabdarData]
Stylesheet: Default
o ¢ /Eanvcele Table Format File ME

Hinh 4.43: Hop thoai Steel Stress Check Information

Giao dién chinh cuia danh sich hop thoai 14 ti s6 ung sut thiét ké tat nhitng vi tri
khic nhau doc theo khung (g v6i mdi t6 hop tai trong thiét ké. Chu ¥ ring chuong
trinh s& tw dong tao va ap tiéu chuan thiét ké cho phit hop véi thiét ké khung thép.

Ngoal ra cling can luu y rang chuong trinh thiét ké khung gian nhur mot phan tir
don, gidng nhu no di vg, méc di chuong trinh ciing d4 tu dong chia nho ddi tugng
khung thanh nhing phan t&r nho hon trong qua trinh phén tich.
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Click nat Details trén hdp thoai Steel Stress Check Information. Hop thoai Steel
Stress Check Data AISC-LRFD99 xem nhu trong hinh 4.44. Ding menu File trong
hop thoai dé in dit liéu.

13 Steel Stress Check Data AISC-LRFD99

e R ‘
P o Unis [kN.m € ¥]
_AISC-LRFD99 STEEL SECTION CHECK "
Combg = DSTL2 i - T
Units : KN, m, £
i D e S S o o S & -2 s === oo 3 S U]
: .500
: 5,680 ment Frame
: : 1,800
1 iy 025 s ‘counterclockwi fron lotal 3
j A0 PR WX 300 SN A 1 G T S O O O O O W O O WO OO O OO 2 £ v e ol
fyea i: 0.004 riajor : 0 AVNajor: 0.802
THajor 'z . T04E-HE vHinor AVFinGr: o, 02
IMinor iz 1.B63E-DS E
Ixy . = 0.800 Fy:
_STRESS CHECK FORCES & WOMEMIS | | |
Location : Pu Mu33 M2z VYu2 Yu3 Tu
2.012 : L =97.258 9.357: ~0.:07 4 0..080 ~-0.068 2.408E- 04
| _PHM_DEMAND/GAPACITY. RATIO ] ) ;
overning Total! P; MHajor WMinoy- Ratio; Status.
Equation @ : Ratic Ratia: Ratio Ratio Lipit Check i B
9.286 - 98.262, * 0./821 i* 0.003 0.9%50 0K i
: Pu phixPnci, phisPnt
Force Capacity Capacity,
Axial | -97.258 379.889 952.649
HOMENT DESIGN
: : Me phixHn Cm Bl B2 K L [+
Homent: apacity Factor : Factor Factor Factor | Factor Factor
Major Noment 9.443 18.997, 1.080 1.000 1.000. 1.000 ;| 1.316
Hinor Moment =~0.074 21.371 0.482 1.080 11.000: 1.000
L SHEAR DESIGN . :

Hinh 4.44: Hop thogi Steel Stress Check Data AISC-LRFD99

Click ddu X phia bén phai ctia hdp thoai Steel Stress Check Data AISC-LRFD99
dé déng no. Click nut Cancel dé déng hdp thoai Steel Stress Check Information.

E. Chay lai phan tich v&i mat cit phén tich mdi, click 1énh Analyze menu >

Run Analysis hoac nhan nu Run Analysis, va sau do click nit Run Now trén
hdp thoai Set Analysis Cases to Run.

F. Khi qué trinth phan tich hoan thanh, click nit OK dé déng ctra sé phén tich.
Click lénh Design menu > Steel Frame Design > Start Design/Check of
Structure hodc nhin nit Start Steel De-sign/Check of Structure, dé bit diu
thiét ké khung thép. |

- G. Khi thiét k& thanh coéng, nhin nut 1énh Design menu > Steel Frame
Design > Verify Analysis vs Design Section. Mot thong béo tuwong tu nhu trong
hinh 4.45. -

Nhing théng béo trén hinh 4.45 nhic nhd sd mit cit tring nhau cho qua trinh
thiét ké. Nhin nit No néu mit cit khong giéng nhau, hodc nhan niit OK néu chiing
gibng nhau, déng hdp thoai.
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8 | E Analysis and design sections match for all steel frames.
L.

Hinh 4.45: Loi nhdc phdn tich va thiét ké

Liap lai cac budc tir E toi G cho dén khi cdc mit cét trong qua trinh phén tich va
thiét ké 1a trung khép. Su lap lai nay nhidu hay it 1 tiy thudc vao su phic tap cua
md hinh.

H. Khi cac mit ct phan tich va thiét ké 13 giéng nhau, click 1énh Design menu >
Steel Frame Design > Verify all Members Passed . Mot hop thoai tuong tu nhu
hinh 4.46 xuét hién.

All steel frames passed the stressfcapacity check,

0K

Hinh 4.46: Théng bdo kiém tra Stress/capacity

Chu y ring ciu kién khong qua giai doan nay chimg t6 n6 c6 mit cit khéﬁg tuong
xtng. Chuong trinh s€ sir dung mat cit 1on nhat trong danh sach mit cét tu dong cho
c4 hai qua trinh phén tich 14n thiét ké, vi vdy thong bao trén chimg to rang danh sach
mat cat lya chon tw dong can duoc higu chinh lai. Trong truong hop nay thém mat
cit 16n hon cho cdu kién sé khong dat dén va khéng tiép tuc qua trinh phéan tich va
thiét ké

I. Click ntit OK dé déng hop thoai.
J. Click 1énh File menu > Save, hoic nhin niit Save, dé luu mo hinh.
Mb hinh da hoan thanh qua trinh phan tich va thiét ké.
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Chwong 5

Vi DU TiNH TOAN KHUNG PHANG
BE TONG COT THEP BANG SAP2000 V14

~ A-MOTABAITOAN

Trong phan nay trinh by cach mé hinh va thiét ké hé khung biang BTCT theo
TCVN bing phin mém SAP2000 V14,
Heé khung phing bang BTCT c¢6é c4c thong sé nhu sau:

Bé tong khung:

M6 dun dan héi:
Heé sb Poat- x6ng:
Cuong d6 chiu nén:

Cuong d6 chiu kéo:

M250

E = 2650000 T/m?
u=0,2

R,= 110 kG/cm’
R, = 8,8 kG/cm?

Cbt thép doc Al co:
R,= R/ 0.8 T/m 087!
2 ML 24T AT 2atm T genm 5\ i
— 2 )
= 2700 kG/cm R {1 4 [ 1 .y
bt dai loai Al co: CNZSOX%)(Q CN250x550 8<:N250x4oo istoxsoo
2 o)
R,4= 1700 kG/cm® 3 2 2 E
s , = 2 7l o5
Tai trong tac dung <t l 2i4 T/ml AT l 2'4lT/m l 19 16Tm
. . T
vao khung bao gom: it
8 £ 2 CN250x600 SN250x400
* Tinh tai: 2 2 g
3 3 B &
(da ké dén trong 515 24T/im 4T 24Tim 71 5 16T 21 “
lwong bdn thdn cua P 1 P4 4
dém va cét) CN250x600 CN250x400
S > S I3}
i 3 3
=z S <
© o
.............................................. T-
[}
T 77T reacal __O)_
im 3,6m [ . 3.6m 2,4m 1m
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* Hoat tai dung:

Hoat tdi 1
08T 08T 18T o7 7m 16T
Py ot Pt T 1
&
24T q4Tm 3T 117m 247 @
Py b
5
o
16T 07 7im |167
!
&
................................ .._EA.
m—
aca - -7 =1 4
1m 3,6m [ 3,6m 2,4m 1m
Hoat tai 2
24T 11T/im 3T,  14T/m 24T 0,8T 0,87
IR IR
s
o
167 07 1m |67
! 07
&
24T 41Tm 3T 14T/m 247 ”
R Pt
&
................................ .‘.._g)-
T er Ececal -ir‘
L 1im 3,6m [ 3,6m 2,4m 1m
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* T4i trong gi6: gdm 2 trudng hop.

Gio trai:

0,64T 0,48T
0,36 T/m | 0,27 Tin}— 5
o
— -
) e
0,32 T/m - 0,24 Tim— <
g
0,28 T/m 0,21T/m %
P —=x
<33
Trrr ke kcasal —2x
| im | 3,6m | 3bm | 24m | 1m |
V] ¥ ¥ ¥ ¥
Gio phai:
0,48T ' 0,647 o
£
— 0,27 T/m <—10,36 T/m <.
o
__;\
|t t— E
~— 0,24 T/m =032 T/m &
—p —
5
0,21 T/m 0,28Tim o5 |
Jed o . —%
[}
- I -ryr =4
[ m | 36m | 36m | 24m [ 1m |
VR P2 ¥
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Yéu ciu:

- Xac dinh not lyc trong cac truong hop tai trong
- T6 hop ndi lyc va vé biéu dd bao

- Tinh toan cbt thép trong khung

B - TRINH TU THUC HIEN
Budéc 1: M6 hinh
- Khéi dong SAP2000

- Xay dung md hinh bang c4ch vao menu: File>New Model. ..
- Click chon vao nit 2D Frames trong hop thoai New Model

f& {nitialize Model from Defaults with Units

-

‘New Model Initislization -- : ~ =~ Project Information

TerbmC w] Modiy/ShowInfo..

5
H
i

Initialize Model from an Existing File

Select Template

Blank Grid Only ' Beam 2D Trusses 3D Trusses

2D Frames Wal  FltSlab  Shels  Staicases

Concrete

2D Frames

Storage
Structures

Underground Solid Models  Cable Bridges Calrans-BAG ~ Quick Bridge Pipes and

Plates

Khai bao s tAng, s6 nhip trong hop thoai 2D Frame, v6i cic tham sd:
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2D Frame Typg e - Portal Frame Dimensions

‘Portal

% Use Custorn Grid Spacing and Locate Qrigin

¢ Section Properties

Beams ;Default

Columns EDefault

¥ Restiaints Ok Cancel

Number of Stories: S ting

Story height: Chiéu cao ting
Number of Bays: S6 nhip
Bay width: Rong nhip

- Mot ddc tinh kha manh trong SAP2000 V14 & cho phép nguoi thiét ké hiéu
chinh mé hinh ludi ngay trong giai doan nay.

Dé thyc hién, ta click chon 6 Use Custom Grid Spacing and Locate Origin va
nhén vio nit Edit Grid... trong hop thoai 2D Frame dé hiéu chinh.

O day, hiéu chinh chiéu rong nha, hay chiéu rong khung 1a chiéu rong 6 lui theo
phuong X; chiéu cao timg tang nha, hay chiéu cao khung, 13 chiéu réng 6 luéi theo
phuong Z;

Sau khi hidu chinh xong, nhin OK déng hdp thoai nay.

Ta ¢6 thé dinh nghia véat liéu va mat cit cia dim va cot trong khung Section
Properties, cha hop thoai 2D Frames. Hoic phin nay co thé dinh nghia sau khi mo
hinh khung da hoan tét, diéu ndy tiy thudc vao chi ¥ nguoi thiét ké.

- Tién hanh x6a mét sé khung d& phd hop voi mé hinh that: Chon céc phin bi
thira trong mé hinh sau d6 nhén niit Delete.

- Khai béo lién két

Mic dinh lién két trong SAP2000 khi khai b4o mé hinh ban dau 13 lién két khop.
Trong truong hop nay, tAt ca 1a lién két ngam. Nhu vdy, ta phai thay dbi lién két:

Trude hét, chon céac lién két can thay thé. Sau d6 dung lénh: Assign > Joint >
Retrains. ..
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- Gnd Lines

Display Grids as

Edit  Format
: ¢+ Units
Systern Hame iCSYS1 Tonf.m,C v
X Grid Data
Grd D | Ordinate | Line Type | Visibilty | Bubble Loc. | Bubble L
1 A -6.4 Primary Show End
C 2 B 5.4 Primary ~ Show End
3 C 1.8 Primary Show End
4 D’ 1.8 Primary Show End
5 E 42 Primary Show End
& F 52 Primary Show End
7 .
8 v
~Y Grd Data
GidID ! Oidinate | Line Type i Visibilty | Bubble Loc. | Bubble Loc.
1 1 0. Primary Show Stait
2
3
4
5
6
7
~Z Giid Data -
GidID | Ordinate | Line Type | Vishilty : Bubble Loc. -
1 21 0. Primary Show End
2 22 0.9 Primary Show End
3 Z3 48 Primary Show ~ End
4 Z4 8.4 Primary Show End
5 Z5 12 Primary . Show End
6
7
8 vi

Quick Start...

/o Ordinates © Spacing

£ Hide All Grid Lines

Bubble Size mdmé«?gm

Reset to Default Color ¢

Reorder Ordinates

Locate System Origin... f

oK ! - Cancel z

SAP2000 xuét hién hdp thoai Joint Retrains. Trong hdp thoai ndy ta chon lién két

12 ngam cung.

+~ Restraints in Joint Local Directiars -y

i Translation 1 % Rotation about 1

& Translation 2 W Rotation about 2

W Tianslation 3 & Rotation about 3

-~ Fast Restraints

Nhén OK déng hop thoai.

Ngay l4p tirc cac lién két gbi ¢d dinh trude d6 chuyén sang lién két ngam cimg.
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Budc 2: Dinh nghia cac tham s6 d4u vao cho ciu kién
a) Vit liéu

- Dung 1énh:
Define > Material...

¢ Click to:
E Add New Material Quick...
Add New Material..
Add Copy of Material...
Modify/Show Material...

1A932Fy50

Delete Material

£ Show Advanced Properties

Add New Material...

-~ General Data

Material Name and Display Color BETONG

Material Type | Concrete

Material Notes Modify/Show Notes.. |
~Weight and Mass e 3 ¢ Units

Weight per Unit Volume %24] ‘ fszonf, m,C - vi

Mass per Unit Volume

- | sotropic Property Data

Modulus of Elasticity, E [2650000

Poisson's Ratio, U

Coefficient of Thermal Expansion, A

Shear Modulus, G

(Other Properties for Concrete Materials
Specified Concrete Compressive Strength, f'c ;2244

i Lightweight Concrete

™ Switch To Advanced Property Display

0K I Cancel Z
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b) Tiét di¢n tirng cdu kién

Khai bao céc tiét dién ngang cho ddm va cdt khéc nhau. Vi ddm chiu uén trong
khi ¢ét chiu nén léch tam.

Nhu véy, khung da cho c6 7 hé tiét dién

DCN25x60; DCN25x55; DCN25x40; DCN25x30
CCN25x35; CCN25x30; CTRON30

Dung 1€nh: Define > Section Properties > Frame Section...

I,/

o Properties » : : Click to:
Find this propetty: : Import New Property... %
(FSECT -
Wroec L AddNewPioceit, ]
: Add Copy of Property...
Modify/Show Property... i
0K ; Cancel
Nhan nut L
. Sélect Property Type---
Add New Pr Operty one Frame Section Property Type ;’M Corciele e
Click to Add a Concrete Section
i
- Chon nut Concrete O @ §
0 muc Frame Section { '
P'roperty Type : Rectangular Ciicular Pipe ? Tube

- Nhin chon nit

Rectangular dé l \E ﬁ!
dinh nghia mit cét | (

hinh chit nhat . Precast | Precast U

Cancel -
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Section Name {DCN25%E0
/| Section Notes ' Modifp/Show Notes. . ‘ g
! Section Properties... : Set Modifiers... | _ ! + BETONG
| Depth(83) s prppohes
3 Width (t2) 0.2
b '
Concrete Reinforcement... ;

Khai bao tham sb thiét ké cbt thép bang cach nhén niit: Concrete Reinforcement. ..
Vi ddm (chi chju moment uén M3) nén ta khai béo nhu sau:

- Rebar Material

Longitudinal Bars % I AB15GIED

Confinement Bars (Ties) 3 AB15GHEO

Design Type
£ Column [P-M2-M3 Design)
¥ Beam [M3 Design Only)

Concrete CUVE[ to thgitudinal Flebar Centel RIS
Top ) %04‘

Bottom gb 04

- Reinforcement Overrides for Ductile Bearn:
Left

Top f[l

Bottom 0
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Tuong tw vdi cac mit cit ddm DCN25x55; DCN25x40; DCN25x30 ta khai béo
bing nit 1énh Add Copy of Properties va chi thay dbi kich thudc mat cét 13 xong.

Properties . Click to:

Find this property: 2 {mport Mew Property...

:DCN2BxE0

iﬁW Add New Property...
FSECT

. AddCopy of Property... §

Modify/Show Property...

Delete Property

_Coneel |

ST s

Section Hame {CCN2SX35
Section Notes ) Modify/Show Notes... !
Properties : T Property Modifiers i Material
Section Propetties... |~ SetModfiers.. |+ /BETONG -
:>>Dimensions
e — : 5 ;
Depth (t3) 0.3 R 5 ,
e R O SRS D . .
Width [12) 025 _ I i
3 . L |
* l . e f
; Display Color ]
..zoncrete Henforcement...
oK | Cancel |
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Khai bao cdt thép thiét ké bing cich nhép vao nut Concrete Reinforcement. ...

ifforcement Data

- Hebar Material : o

Longitudinal Bars § AB15GED

1

+
Confinement Bars [Ties) _F i ABI5GE0

RuICh

-~ Design Type -~
o Column [PM2-M3 Design}
{* Beam [M3 Design Only)

- Reinforcement Configuration Confinement Barg: - -

# Rectangular

£ Circular

Longitudinal Bars - Rectangular Configuration

Clear Cover for Confinement Bars 10.04 o

Number of Longit Bars .é\long 3-dir Face 3

Mumber of Longit Bars Along 2-dir Face §3 »

Longitudinal Bar Size

- Canfinement Bars

Canfinement Bar Size

j
Number of Confinement Bars in 3-dir §3
Number of Confinement Bars in 2-dir gﬁ e
~ Check/Desigh -,

7" Reinfarcement to be Checked

i+ Reinforcement to be Designed

Tuong tu cho céac ¢t con lai, luu ¥ véi cft hinh tron phai khai bao riéng.
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Section Name ECTRUNBU »

Section Notes Modify/Show Notes...

- Properties -

Section Properties...

¢~ Dimensions

Diameter [t3) 0.3

Display Color %

0K Cancel |

- Rebar Material

Longitudinal Bars 3 L ABI5GIGD

+ 1 AB15GIB0

Confinement Bars [Ties)

- Design Type
% Column [P-M2-M3 Design)

Clear Cover for Confinement Bars
Number of Longitudinal Bars

Longitudinal Bar Size

Confinement Bars

Confinement Bar Size

Langitudina! Spacing of Confinement Bars

Check/Désign e
#" Reinforcement to be Checked
# Reinforcement to be Designed
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Nhin OK dé déng hop thoai, va nhén OK & hop thoai Frame Properties dé tro vé
chuong trinh chinh.

o) Khai bdo cdc trwong hop tdi trong

Theo nhu dé bai thi c6 tit ca 5 trudng hop tai trong.

Pé khai bao cac trudng hop tai trong, st dung 1énh: Define > Load Patterns...

SAP2000 s& m& hdp thoai Define Load Patterns.

Nhu phén d& bai d néu, tai trong ban thin da tinh vao trong tai trong tinh nén ¢
day ta khong khai béo tai ban thn nita. Khai bao nhu sau:

Self Weight Auto Lateral
Load Pattem Name ~ Muttipier Load Pattem

EWIND Al INone ~ Maodiy Load Pattem
BEAD

LIVE o
LIVE .
WIND Delete Load Pattein

P e e JWND e

Show Load Pattern Naotes...

Mot heu y & ddy la phn khai bdo tdi trong gid (kiéu WIND), SAP2000 cho phép
ap dung truong hop tdi trong tu dong theo mot s tiéu chuan nhat dinh, & ddy ta c6
16i trong nén khéng cdn khai bdo, vi vdy dé None.

d) Khai bdo cdc truong hop phan tich

Dung 1énh: Define > Load Case... xuét hién hop thoai Define Load Cases, trong .
hop thoai ndy ta x6a trudng hgp Modal vi déy 1a truong hop phén tich méc dinh cia
SAP2000 khéng cin phan tich.

- Load Cases :  Click to:
) AddNew Load Case... 1
: HT1 Linear Static Add Copy of Load Case... ]
HT2 Linear Static,
GT Linear Static Modify/Show Load Case... |
GP Linear Static :
+* Delete Load Case §

', Display Load Casgg e
‘“‘3 splay
Show Load Case Tree... %

Cancel i
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e) Khai bdo t6 hop tdi trong

Theo TCVN, khung nha dugc tinh theo 2 tb hop co ban:

- T4 hop co ban:

+ T hop co ban 1: Tinh tai + 1 hoat tai nguy hiém nht.

+ T6 hop co ban 2: Tinh tai + 2 hay nhidu hoat tii x 0,9 (hé sb chiéc giam
tai trong).

- T4 hop dac biét: dong dat, ...

Trong bai to4n ndy, ta tién hanh t4 hop timg truong hop tai trong mét (ding t6
hop kiéu Linear Add), sau d6 iy bao tai trong (ding t& hop kiéu Envelope). Day
cling 1a cach phd bién nhat khi thuc hién cic bai toan to hgp tai trong dé tim ra tai
trong nguy hiém cho cong trinh.

Véi dé bai nay ta c6 thé c6 cac trudng hop té hop tai trong sau:

TH1= ADD (TT;HT1)

TH2= ADD (TT;HT2)

TH3= ADD (TT;HT1;HT2)

TH4= ADD (TT;GT)

THS= ADD (TT;GP)

TH6= ADD (TT; 0.9(HT1;GT))

TH7= ADD (TT; 0.9(HT2;GT))

TH8= ADD (TT; 0.9(HT1,GP))

TH9= ADD (TT; 0.9(HT2;GP))

TH10= ADD (TT; 0.9(HT1;HT2;GT))

TH11= ADD (TT; 0.9(HT1;HT2;GP))

THBAO=Envelope(TT;TH1;TH2;TH3;TH4,THS;TH6;TH7;,;TH8;TH9;TH10;TH11)

Dung 1énh: Define > Load Combinations. SAP2000 xuit hién hop thoai Define
Load Combinations:
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- Load Combinations - Click to:

Add New Combo. . |

.

s

Add Default Design Combos... %

Convert Combos to Nonlinear Cases... i

3
Cancel
: |

Nhén vao nit: Add New Combo... trong hop thoai Load Combination Data:

Load Combination Hame (User-Generated} TH1

Motes Modify/Show Motes...

Load Combination Type ‘Linear Add -
- Options

- Define Combination of Load Case Results

Load Case Mame Load Case Type Scale Factor
HT1 ¥} ]Linear Static 1
T jLinear Static i
IHT1 - LinesrStafic

Delete ;

B

oK | Cancel |

Tuong tu cho cac truong hop tai trong con lai.
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-~ Load Combinations - -+~ Click to:

TH2 ; e

TH3 i Add Copy of Combo...

TH4 s

TH5 .

THE s : Madify/Show Combo...

%:g {r% . Delete Combo
; T H 9 o

TH10

TH11 Add Default Design Combos...
 THRAR -

Convert Combos to Nonlinear Cases...

Nhin OK déng hop thoai.

) Thay déi tén cdc thanh trong hé khung

Budc nay nhim muc dich tién cho qua trinh gén sb liéu va kiém soat sd liéu xudt
ra tir h¢ khung.

Pé thdy dugc su thay ddi tén cla phan tir trude va sau khi gan, ta xem md hinh
trude khi ddi tén:

3N 36 39
~ © >
30 34 38
© z 2
Z
[Te)

H
_B_><13
B 17
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Béng cach nhén t6 hop phim Ctrl+E, sau d6 click vao laber & Frames/Cable/
Tendon sé& hién thi thit ty Frame nhu hinh:

“ Show Bounding Boxes Selected Groups

jJOIn(S e s S o FIamES/CaHES."T endons ................ G eneral BT B Vlew by CGIU'S Df S
£ Labels | W Labels £ Shrink Objects ¢ & Objects
* Restraints i Sections I Estrude View {7 Sections
Springs {” Releases : Fill Objects % Materials
Local Axes i Local Axes / Show Edges ¢ Color Printer
/ Invisible ™ Frames Not in View ¥ Show Ref. Lines £ white Background, Black Objects
“ NotinView " Capdes b S

- Miscellaneous
™ Show Analysis Model (If Available]
™ Show Joints Only For Objects In View

- Areas

- Links -

7™ Apply to All Windows

Cancel 3

Thay dbi tén thanh bing cach chon toan bd cac thanh cin thay dbi sau d6 kich
vao nut: Edit > Change Labels...

Chon tit cd cic thanh dimg
trong khung, nhdp vao cac théng
s6 thay ddi va chon lénh:

Edit View

i~ Choose A Named ltem Type

Edit > Auto Relabel > All in liSt : item Type ;Elemenl Labels - Frame 'g
Nhéﬂ OK dé tré' Vé mf‘in hinh & List Names of Selected Elements Only
12":11'1'1 ViéC. ;- Auto Relabel Control ,
) Prefix fd First Relabel Order
Next Number {1 ))))))))))))))))))))))))) Second Relabel Order
Increment ;*’"ffwwww Minimum Number Digits gb

- Name List for Element Labels - Frame

Current Hame News Hame -~

1 s c1

2 g cz

3 7 c2

4 2 (o3

& 12 s

[ 1% ce

7 15 o7

3 18 [:3

, 3 17 €s
Tuong tu ta thay doi tén cho cac 10 18 BE v

thanh ddm, véi chir bat dau 1a D va
. r H

khéc thr tu wu tién sip xép 13 Z x| Conee

trude va X sau:
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Edit View

item Type

: Choose A Named Item Type -

| Element Labels - Frame X

W List Names of Selected Elements Only

Prefix
Next Number

{ncrement

- Auto Relabel Control

n

~ Name List for Element Labels - Frame-

First Relabel Order

Second Relabel Order

Minimum Number Digts 10

Current Name Hew Hame -
1 2% ar s
2 Kl j1a}
3 Kl D4
4 32 11
5 24 2z
§ 35 25
7 26 s
8 2 a2
9 G o€
10 40 013 v
oK ] Cancel |
M6 hinh sau khi thay doi tha tu dam va cot
| | | |
A (B C D
D7 D8 D9 D10 D11
3| 3 5
D4 D5 D6
38 o s
D1 D2 D3
o
S 8 5
z
5 N
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g) Gdn cdc dic trung mit cit cho hé
Trinh tu khai bdo: Chon tén dbi tugng- gan déc trung hinh hoc cho a6i tuong déy.
Lénh: Assign > Frame > Frame Section..., tiép d6 chon mit cét va nhin nit OK.

Properties - Click to:

Find this property:
IDCN25XE5
CCN2BX30 Add New Property...

CCN25X35

CTRON30 ;
DCN25%30 S Add Copy of Property... :

DCN25X40

Import New Property...

Madify/Show Property.. f

DCN25x60
FSEC1

Nane Delete Property i

14 ! Cancel |

Khai bdo céc doi tugng nhu sau:

I ! |
CN25¢3 DCN25x55 DCN25x55 DCN25x40 BeN2ssa

CCN25x30
CCN25x30
CCN25x30

DCN25x60 DCN25x60 DCN25x40

CCN25x30
CCN25x30
CCN25x30

DCN25x60 DCN25x60 DCN25x40

CCN25x35
CCN25x35
CCN25x30

N

0

Bmmsm

B_CCNZSXEO
X
_B_C (CN25x
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h) Gan tdi trong cho hé

Gan tdi trong tdp trung:

Cac budc thuc hién:

- Chon miit c4n gan tai trong tap trung

- Vao menu: Assign > Joint Loads > Force...

. ¢ Load Pattern Name » o~ Units
AT M - TotmC e
- Loads o Coordinate System-
Force Global % §EI | GLOBAL | vﬂ*
Force Global Y 0.

- Options-

F Global Z | -

oree Hioba im i Addto Existing Loads
Moment about Glabal % gﬂ {¢ Replace Existing Loads
Moment about Global ¥ ;EIWM T " Delete Existing Loads

s

Moment about Global 2 i0. : oK I Cancel

- Tiép d6, chon mau tai trong can ding & 6 Load Pattern Name va dién tai trong
vao 6 pht hop bén dudi muc Loads.

- Chu y: chon don vi va hudng clia tdi trong c6 lién quan t6i ddu ctia tai trong khi
dién vao 6 trong khung Loads.

Cu thé:

Pé khai bdo tai trong tai nit s 5, ta chon nut 5 va vao menu: Assign > Joint
Loads > Force...

~.5DCN25x30 10 DCN25x55

21~
s N
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Dién gi4 tri tai trong nhu hinh duéi:

- Load Pattern Name - Jnits
f +TT -] {Tonf, m,C e
—
Force Global X ; | | GLOBAL Jé
| ForceGlobalY 0. o
Force Global Z I
oree Lioba ! o - " Add to Existing Loads

Moment about Global X 0. {* Replace Existing Loads
Moment abaut Global Y gu_ T " Delete Existing Loads
Moment about Global Z ?D I-T'i »»»»» Cancel §

Két qua:

(
N

1.00

Néu céc nit ¢ cling tai trong, c¢6 thé chon 1 loat niit sau d6 hay khai béo tai trong.
Tuong tu cho cac nut con lai, ta duge nhu sau:
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= 1 1
V5 V1o Vis V20 Va5 Va0
“ "4 Vo Vo4
“ “V14 Vo V23
7 7 17 22
6 . s 21

nE

Gan tdi trong phdn bé déu:
Cac budc thuc hién:

- Chon thanh ddm can gan

- Vao menu: Assign > Frame Loads > Distributed...

- Load Pattern Name

: Load Type and Direction-----~-;

o
k

" Forces Moments

Coord Sys igﬁ]ﬁﬂ

Direction E[,‘raw[y

~ Optiohs

¢ Add to Existing Loads
‘¢ Replace Existing Loads

Delete Existing Loads

Trapezoidal Loads

3. 4.

Distance |0. 025

Load 0. il

& Relative Distance from End-l

™ Absolute Distance from End-l

Uniform Load

Load

Cancel

i
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Dién gié tri phan bé lyc vao 6 Load trong khung Uniform Load.

Cu thé:
Pé khai bdo cho thanh s6 D7 ta chon thanh va vao menu Assign > Frame Loads

> Distributed....

~
] s
~ [{=]
D7 D8

Dién céc gia tri nhu hinh sau:

- Load Pattern Name -Units

T - - TontmC ~]

LDad T_'.JDE and D"eCth .............................................. ..... DpthﬂS
. " Addto Existing Loads

“ Forces ¢ Moments

Coord Sys EGLDBAL Mlj #* Replace Existing Loads
- Direction gGravit_l.J :/5 - {7 Delete Existing Loads
- Trapezoidal Loads :
: 1. 2 3 4
Distance 0. 025 075 .

Load |0 0. i0, il

i PRelative Distance from End{ " Absolute Distance from End-

-Uniform Load~
!

load j08 [ ok ] cancel

Két qua:

080 ¢

D7 D8

Tuong tu ta khai bao cho cac dam con lai va duoc két qua nhu hinh sau:

200



® ® ST T® o ® ®

[ D8 - Lot 4 LT
3 3 5
D4 D5 l ElDSl l
D1 D2 D3
3 S 5 |
Z
5 8 3
NN s E

Khai bao hoat tdi:

Hoat tai & day thuc chit cling chi 14 tai trong tdp trung va phan bd déu nhu trén
ma thoi , do d6 van dé khai bdo tuong tu chi khac 14 chon truomg hop tai cho dung.

Déi v6i HT1 |

- Load Pattern Mame : + - Units
] < [eime
L e - Coordinate System
Force Global ¥ :0. § GLOBAL g
Force Global Y A
Uptions - . — ;w :
F | Z :
oree Glaba ' ‘ {7 AddtoExisting Loads

Moment about Globat X %U < Replace Existing Loads

¢ Moment about Global Y o . ¥ Delete Existing Loads

- Moment about Global 2 0. oK r‘ Cancel
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béi véi HT2:

~ Units

%Tnnf, m,C -

- Loads
Force Global X g‘a“wwww»_w
Force Global Y e e
Force Global 2 ;’” Y
Morment about Global X gu””””’ i
Moment about Global Y / ?WDMW“W"
Moment about Global Z

.... CDO[dinate s}.slem

|GLOBAL

- Options
" Add to Existing Loads
i Replace Existing Loads

" Delete Existing Loads

oK | Cancel |

Tdi trong gio:

Cling tuong tu nhu trén ta c6 GT va GP:
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- Load Pattern Name - Units
4 GT Rd {Tonf, m, C
- Loads y -~ Coordinate Systapy -
——
Force Global % 50841 B GLOBAL B
Force Global Y 0 :
Force Global Z ~Optins
oree ioba ¢ Add to Existing Loads

Moment about Global X {¥ Replace Existing Loads
Moment about Global ¥ " Delete Existing Loads
Moment about Global 2

[ ok ] Cancel




-~ Load Pattern Name . o Units
+GP = ~ {Tont.m.C )
-Loads : ey Coordinate System
Farce Global X ; GLOBAL mv
Force GlobalY
- Dplions

Force Global 2 ¢ Addto Existing Loads
Mornent about Global X {* Replace Existing Loads
Moment about Global Y " Delete Existing Loads
Moment about Global Z m Cancel

i) Thiét lap cdc diéu kién phan tich

Vio menu: Analyze > Set Analysis Options... |

Vi day 13 khung phing nén thiét 1ap cc diéu kién bién cho khung phing bing |
cach chon vao nit Plane Frame.

- fvailable DOFs-
MUk WY W UZ TR W RY {7 RZ

- Fast DOFs
Space Frame  Plane Frame Plane Grid Space Truss
3 % ?—-A-—-...,....-....,..»...-m..“ s ; : s ‘ i
Solver Options...
*Z Plare XY Plane et —

-~ T abular File

{7 Automatically save Microsoft Access or Excel tabular file after analysis
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J) Chgy chwong trinh

Vao menu: Analyze > Run Analysis... (F5)

Case Name Type Status Action
T Linear Static Not Run Run
HT1 Linear Static Not Run Run
HT2 Linear Static Not Run Run
GT Linear Static Not Run Run
GP Linear Static Not Run Run

- Click to:

Run/Do Nat Bun All

Delete All Results

Show Load Case Tree...

¢ Analysis Monitor Options
£ Always Show
7" Never Show

| ¥ Show After X4m seconds

™ Wodel-Alive

E R N

0K |

Cancel |

Nhén ntit Run Now.

Khi da phén tich xong ta c6 thé xem két qua ndi lyc cta hé khung dugc SAP2000

xudt ra.

Vao menu Display > Show Forces/Stresses > Frames/Cables...

204

~Case/Combo-

Casze/Combo Mame

R i

- Component

" Avial Force i~
7" Shear 22 [
¢* Shear 3-3

Moment 2-2

Torsion

- Scaling

% Auto

™ Scale Factor

- Option

& Fil Diagram
" Show Values on Diagram




Trong hop thoai ndy, ta chon tén tai trong hoic td hop tai trong can xem két qua
ndi lyc tai 6 Case/ Combo Name trong khung Case/Combo.

Trong khung component 13 cac kiéu néi luc cdn xem, mubn xem ndi luc ndo thi
ban chon vao 6 do.

Khung Scaling dung trong trudng hgp phong to hay thu nho mé hinh xem ndi luec.
Thong thuong ta dé che d§ Auto.

Khung Options cho 2 tiy chon: Fill Diagram néu mudn xem bidu dé néi luc &
dang t6 mau toan biéu dd, va Show Values on diagram néu mudn xem biéu dd noi
luc & dang hién thi két qua ndi luc trén biéu do.

k) Thiét ké két ciu

- Chon t6 hop ndi luc ding dé thiét ké:

Dung 1énh: Design menu > Concrete Frame Design > Select Design Combeo. ..

Chon tét ca cac t& hop dé thiét ké cbt thép

-~ Load Combinations for Desigh

-~ Select Type of Design Load Combination

Load Combination Type

-~ Select Load Combinations

List of Load Combinations

TH11 §
TH2
TH3 E
TH4 -
TH5 -
TH7 -
TH3 g

-~ Automatic Design Load Combinations
W~ Automnatically Generate Code-Based Design Load Combinations

Set Automatic Design Load Combination Data... %

Ok 1] Cancel %

Nhén OK.
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- Chon tiéu chuén thiét ké phu hop véi TCVN

Vao menu: Design menu > Concrete Frame Design > View/Revise Preferences...
C6 2 cdch dimg Sap2000 dé thiét ké két cdu bé téng cot thép theo TCVN (bang

cach hiéu chinh cdc thong s6 ctia cdc tiéu chudn nudc ngoai)

+ Diing tiéu chudn Canada CSA-A23.3 : Nhdp gid tri cuomg do bé tong f, . cuong
dé cot thép fy theo bang (xem Gido trinh), va khai bdo gid tri hé 6 k (hé s6 chiéu

ddi tinh todn) ciia phdn tir cét theo bang (xem Gido trinh).

+ Dung Tiéu chudn My ACI318: Nhdp gid tri cuong do bé tong f, = R,/0,85;
cuong d6 cot thép f, = R,, va khai bdo gid tri hé s6 k (hé s6 chiéu dai tinh todn) ciia
phan tir cot = 0 7. Néu vdy, ¢ day ta chon Tiéu chudn thiét ké la ACI318-99 va sva

cdc gid tri hé s6 gidm cuomg do (c6 4 hé s6) =1

O day ta dung Tiéu chuan CSA-A23.3-04:

Item Value

1 [Design Code CSA A23.3-04

2 |Muli-Response Case Design Envelopes

3 | Number of Interaction Curves 24

4 | Number of Interaction Points 1

5 | Consider Minirmum E ccentricity Yes

€ | Phi(Steel) 0.85

7 | Phi{Concrete) 0.6

8 [Pattern Live Load Factor 0.75
_g-_ Utilization Factor Limit 0.95

- |tem Description

~ Get To Default Valugs -

Alltems | Selected Items

Heset TD P[evious Values ............ et ensgr e -

All ltems é Selected Items %

- Explanation of Color Coding for Values -~

Blue: Default Value
Black: Not a Default Value

Red: Value that has changed during
the curent sessiot

§
Cancel .

R
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- Tinh gié tri c6t thép

Vao menu:

Design menu > Concrete Frame Design > Start Design/Check of Structures...

Keét qua cot thép hién thi trén man hinh va ta cé thé xem céac két qua bang cach
Vvao menu:

Design menu > Concrete Frame Design > Display Design Info...

Design Output § Longitudinal Reinforcing -

7 Design Input

Cancel 2

Chon céc dit liéu xuét ra & 6 Design Output va nhén ntit OK bén dudi.

BISHS, 05, 587, 547, S, 547, 188, 144.68). 422. MBR
BZIe, 7. 243, 281, 8%, 2279, 7M. 600, 282, 202, an
3 g ]
1258, 472, 472, 02 472, 1824, 889, 274, 591,
N4, 188, 244, 243, 17@s. 7). ), 2, 779
5 8 B
1067, 483 481, 4. 41 7y, 1264, 423, 7M.
581, 1922, ¥, 271, 1728, 741, 544, 754, 41D,
3 5 §
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- Kiém tra tinh tuong thich giita thiét ké va phan tich

Lénh:

Design > Concrete Frame Design > Verify Analysis vs Design Section...

‘Khi hop thoai xuét hién thong béo nhu thé nay thi OK néu khong ban phai phan
tich va thiét ké tré lai

- Kiém trakha ne“ing du didu kién thiét ké cua cac cdu kién
Lénh: Design > Concrete Frame Design > Verify All Members Passed...

& Concrete frames failed the stress/capacity check or not desigred.
Do you wart to select them?

Yes

Nhén No néu con cAu kién chua phti hop, tiép tuc phan tich va thiét ké lai
Nhin Yes néu tit ca ciu kién di dat duge.
- Xem biéu b cbt thép va xuét sang EXCEL

Design menu > Concrete Frame Design > Display Design Info...

% DesignOutput | Rebar Percentage v

£* Design Input 53 :

SAP xuét hién:
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i 8
h B.OESEPY  8.38% 0.4)% @.41% 9.41% @ 41% J.3% 1.479.449.42% O, AORENAY
~f p.amazy| 8.41% 175 2,860 2,88V |, 66¢ 0.56% B.500,280.28¢ {. 0@
K
X
E g 4 8
@
=]
0,41 8.1 e.ait 4.31%_a.31% §.42% B. 659, 279.5%¢
By B35 21T 1.45% 1,857 1 4% 4,48% 0.32%.2/0.28%
e
1 g g §
i ]
m 8.0y 8.3 8.0 .37% 1.5t 1,269 ,42.78}%
g .3 128\ ). 1 .58 D.549.249.41%
i

JELDBAL ){Tord. mm.C VI

Frame D D3 Analysis Section  DCN25X55
DesianCode  [CSAAZ233-04 Design Section DCN25X55
COMBO STATION pee! BOTTCH SHEZR i
i ID LoC ~ STEEL STEEL STEEL !
© 1ALl 322,382 535,594 0,176 o~ ~
TELL 322.582 322.582 0.237 ;
[TH1L 322.582 322.582 0.345
TA11 383,924 322,582 0.372 §3
244,877 337,804 0.439
442.2 2832.048 g.1?

¢~ Modify/Show Overwrites Display Details for Selected ltam . ¢ Display Complete Details -

Tabular Data

Ovenwrites % Summary . Flex. ‘D‘e‘l‘ailszi: ShearDetailsi ‘

Stylesheet: Default

’ ,Cancel'i _ Tabl’aﬂFoer'a”t‘File é

Nhéin vao nit Tabular Data.
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Units: As Noted

Dptiqns

View Format-Filter-Sort

T ————
2« Eean Samman: [ata- LG4 82

Frame DesignSect DesignType Location FTopCombo FTopArea| «
Text Text Text _ T _ Text

Trong hép thoal nay ta chon vao File > Export Current Tab]e > To Excel...,

két qua dugce cho nhu sau:

_Frame :DesignSect DesignType  Status n Flop ea FBotCombo FBotArea. VCombo
Text . Text - Text | Taxt = & : n2 : Text
Ipcnzsxss Beam No Messages  0THL : 295.443 TH1
DCN25X55 Beam No Messages 430 THL 272.32 THE - 805.946 THL
DCN25X55 Beam No Messages 900 THI 272.32 TH1 685.597 TH1
DCN25X55 Beam No dessages 1350 THI 272.32 THE 537.57 THI
DCN25X55 Beam No Messages 1800 TH1 272.32 THE 365.203 TH1
DCN25X53 ' Beam No dessages 2250 THL 272.32 TH1 272,32 THI
DCN25X55 Beam No Messages 2700 THL 272.32 TH1 272.32 TH1
DCN25X55 Beam No Messagas 3150 TH1 1322.511 TH1 272.32 THL
DCN25X55 Beam No hdessages 3600 THL 580.254 THL 322511 THL
DCN25X55 Beam No Messages 0 TH2 0 TH2 1648.492 TH2

ACNDISXSS  Ream
Cn DE Sum2 - CSA AX33.04




Chwong 6

Vi DU TINH NOI LUC DAM CAU PUC HANG
GIAI POAN KHAI THAC

A -MO TA SO LIEU BAI TOAN

- So Két cdu nhip:  50+70+50 m

- Chiéu cao dim tai gdi : 4m

- Chiéu cao gdi tai gitta nhip : 2.5m

- Chiéu day sudon dim 40 cm, ban nép 30cm, ban day SOCm;
- Bé rong toan bd hop ddm 8m.

- Tinh tai phan hai (lan can, tay vin, mit cau) DC2=25 kKN/m.

AN (D L

50m | 70m L 50m

|
1 | 1

So d6 cAu dam lién tuc

- Vit liéu: Bé téng cdp 40 MPa.

Yéu ciu thue hién

1. Hién biéu dd ndi luc do tai trong ban than (DC1+DC2).

2. Hién thj biéu d6 bao ndi lyc do hoat tai HL93

3. Hi€n cac duong anh hudng mémen, luc cét tai gitra nhip va gbi.

B - TRINH TU THU'C HIEN

N
1. Khéi dong SAP2000 V14: Bim doi bidu tugng chuong trinh &

e

2. Chon don vi Luc-chidu dai- nhiét do - et

3. Chon 1énh File\New Model , chon biéu tuong dam lién tuc.
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Fff New Mﬂde .

----- ‘New Model Inl;tializa'tibn;

i

.......

S | R e e L R | e e W
: ’ ' | 2D Tusses 3D Trusses

N
. Staircases. . Storage
L o Struckures»

- Undergraund . Solid Models
' Concrgtg“:r e

Pipes ahdj
~ Plates

4. G0 s6 nhip 3, chidu dai nhip 70 vao hop thoai, bdm chon Use Custom Grid and
Locate Origin, bam nut Edit grid hién hdp thoai hiéu chinh ludi.

- Beam Dimensions

¥ Use Custom Grid Spacing and Locate Origiri Edit Grid... %

- Section Properties

H

Beams |Default

 Restraints . bK 1 Cancel. 4
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5. Chinh sira cac dudmg lu6i & dugc so dd dim lién tuc 50+70+50 (m). Tao
thém diém nut tai vi tri hop long nhip bién va nhip giita dé m6 hinh héa phan t& c6

d6 cung thay ddi theo chiéu dai.

- Dung Iénh File/Insert trong hop thoai define grid data dé chén thém dong.

- Tao thém cac duong ludi theo truc x, y, z nhu két qua ¢ hdp thoai sau.

- Bam mit OK hai 14n dé thoat hop thoai.

- Bam nut X bén phai ctra s6 3D view dé dong cira s6 3D.

53 Define Grid Data
Edit Format
System Name i :J Quick Start... [
RvGrid Dalé .
GridID | Ordinate | Line Type | Visibilty
1 1 -85. Primary Show
2 -70. . Primary Show
3 ® T3, Primary Show
4 0. Primary Show
5 %3 35 Primary Show
B 70. Primary Show
7 %4 i Primary Show
8
Y Grid Data -~ - Display Grids as -~
“TGidID | Ordinate | Line Type | Visibility . & Ordinates  Spacing
1 I 0. Primary ~ Show
2 ye 30, Primary _ Show
3 £ Hide All Grid Lines
; i Glue to Grid Lines
6 ) O
7 Bubble Size 1.25
: -
Z Grid Data "
; ’ ’ Reset to Default Color !
GidID | Ordinate | Line Type ! Visibility : Bubble Loc. ; :j
1 21 0. Primary Show End I '
2 22 30. Primary Show End B Reorder Ordinates i
3
4
5
6
7
8. b4
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T3 SAP2000.v14.1.0 Advanced ~damhop LT 000 50

Fle Edt Wiew Defire ¢ Draw  Select’ Assign  Anghze Dlbspglay  Design  Options  JTook  Help
N Mg oo Gy DO ®DDO W g ke Coyria &0 E
8 Joint Restraints -

6. X6a bé cac lién ket thira ciia dam

- Bam chon céc nut c6 lién két thira tai vi tri hop long (nut 2, 4, 5).

Bam lénh Assign menu > Joint > Restraints
BAm niit chdm bo cac lién két.
B4m OK thoat hop thoai.

Joint Restraints

- Restraints in Joint Local Directiong -y
{™ Translation 1 ™ Rotation about 1
i Translation 2§~ Rotation about 2

[ Translation 3 | Rotation about 3

- Fast Restraints

OK ! Cancel i
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7. Khai bao vit liéu cho mé hinh

- B4m 1énh Define menu > Materials, Hién hop thoai.

- Bim tiép nut Add New Material Quick, hién hop thoai.
- Chon 6 Material type: Concrete.

- Chon 6 Specification: Chinese 40 .

- B4m OK, bam tiép OK thoat hai hop thoai.

-~ Materials -~ Chick ta:

Delete Material

IO | AddNew Malsnaguisk ] \Q
|A992F30 f AddNewMaterial. |
Add Copy of Material... - l »
Modify/Show Material.. | »

H

i~ Show Advanced Properties

ﬂuu:k M&teri;i' Deﬁmtmn |

Material Type g Concrete M

Specification [Chiness

8. Khai bao mit cit dAm hop thanh xién
- Khai bdo mit cét tai géi dang h{p thanh xién st dung chuong trinh Section
Designer di kém theo SAP2000:

+ Vao 1énh Define menu > Frame Sections, hién hop thoai, bém ntt Add New
Property

+ Bim chon biéu tuong section designer hién hop thoai SD section data

+ G& vao 6 Section name tén mait cit A MCGOI
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+ Chon Base material 1a C40

+ BAm chon nut section designer dé vao chuong trinh dinh nghia va chinh stra
mat ct cua CSI tén 1a CSISD. Pay 1 mot chuong trinh con di theo bd SAP2000
ding dé tao va tinh toan dic trung céc loai miit cit bat ky, chuong trinh con ¢6 kha
ning v& cic bidu dd tmg suit mat cit, v& biéu dd dudng cong tuong tic P-M-M cua
mit ct cot BTCT. v

Add Frame Section Property

-~ Select Property Type

Frame Section Property Type Steel L'
v Steel
Click to Add a Steel Sectipn - v o o Built-Up Steel
Coricrete A
E Alurninum H
I |E Cold Formed H
| /\wide Flange Channel Tee Angle
Double Angle Double Channel Pipe Tube

1

Auto Select List Steel Joist

.Lancel ]

Add Frame Sertion Property

. Select Pioperty Type -

: Frame Section Property Type

- CiktoAdd a Secion

(gi

onprismatic Section Designer ‘

General

Cancel %




SD SED’tianDﬂtﬁ” R

; - Section Propettigs - - Property Modifiers -

Section Name 'iHCGDII
Section Nates ~ Modify/Show Notes... j

Base Material + 1 C40 - ]

Design Type- -
¢ No Check/Design

{" Concrete Column

- Define/Edit/Show Section

Section Designer... i

Properties... e Set Modifiers... {

Display Color '

Canpﬂ

a) Thiét ké mt cit dang bit kp bing chwong trinh Section designer ciia CSI

- Man hinh ¢ hoa ctia CSISD ciing bao gdm cac phan chinh: Ving thé hién mé
hinh trén co s& hé Iwdi, menu Bar, thanh ¢ong cu, nit 1énh, hé toa do, 6 don vi.

- Bam Chon don vi ton-m.

- Bim l¢nh Option > Preference... Thiét 1ap cac tham sb cia hé luéi cho phu
hop v6i dang va céc kich thude mit ct.

- Bam chon nut

dé vé dudng bao ngoai clia mét cat hdp xién. Ré chudt bam

vdo céc nit ludi d& vé dudong bao ngoai nhu mot da gidc khép kin. Két thuc vé
dudng bién bam phim Enter.

- B4m nat EJ sau d6 bAm chudt vao da gidc dé vao ché do sira lai hinh cho ding

kich thudc chi tiét.
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Fle Edit View Define Draw Select Display Options Help

e eeom

Cac niit lénh phorig to; thu ihd, kéo m hinh
Ving thé& hién md hinh d6 hoa
‘Wit chon md hinh, ddi tugng

NGt vao ché dd chinh sifa dbi tugng  *
' 2

N "

™ \téc nut vé céc d‘an mat c&t
L f g ma

- Nt lya chon, xa déi tuang

~T——Céc nilt lua chon ché d6 bét dinh vao hé Iudi

Nt bam hoan thanh
thigt ké mat c3t

O chon don vi

Done

- Sir dung 1énh phong to, thu nhd, bt dinh, chia lai mét d¢ lu6i va bdm chudt vao
céc diém goc da duoc danh diu cua dudng bién da gidc, ré tha cac diém gbc dé hidu
chinh kich thuéc bién ngoai cho phu hgp véi kich thude chi tiét da cho.

- Bdm nut L/ , dung chudt v& duodng bién bén trong ctia hop.

- Bim nut ;Eé , sau do bam chudt vao da giac dé vao ché dd stra lai hinh cho
dtng kich thudc chi tiét ctia bién trong.

- Stt dung 1énh phdng to, thu nho, bat dinh, chia lai mat d¢ Iudi va bim chudt
vao cac didm goc di duoc danh diu cua duong bién da gidc bén trong, ré tha cac
diém goc dé hiéu chinh kich thuéc bién ngoai cho phi hgp vdi kich thude chi tiét
da cho.
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Preferences

Dimensions
Background Guideline Spacing ]T meters
Fine Grids between Guidelines H

Nudge Value

meters |
Screen Selection Tolerance pixels
Screen Snap To Tolerance pixels
Screen Line Thickness pixels

Printer Line Thickness pixels

Pan Margin percent

Auto Zoom Step percent
f

Max. Mesh Size [Absolute) meters

Max. Mesh Size/Overall Dim.

: i meters

Ready kN : : LR o0 NS00 Tanm ] Done .
.. o

i ————— e e R B LR L JonTm Y

(Ve va hi¢u chinh duong bién ngoai, duong bién trong ciia hép)
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Name

Material
Color OPENING
Reinforcir A992Fy50
Conc. Model | 4000Psi

| A615G160

b3 CSISD < MCGOS :
Ede Edt Yiew Defina Draw Selsct Display Dptions Help

BRE

vg Done i

(Sau khi gan vt ligu OPENING cho dwong bién trong)
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- Sau khi hiéu chinh xong dudng bién trong (da giac 2), bAm nut 1énh r%— ~l chon
da giac 2, bAm nut phai hién hop thoai shape properties, bim chon 6 material la
OPENING

Dé tao 18 cho tiét dién hop.

Bim r’njt 1énh E-il hién hop thoai properties thé hién cac dic trung hinh hoc
mdt cdt trong hé toa dd riéng (2-3).

Bim nut done két thiic vé miit cit hop tai gbi (MCGOT).

Bam nit tiép ntt OK d& thoat hop thoai SD section data két thiic dinh nghia
mat cadt ngang tai goi.

Trong hop thoai Frame properties, bAm chon nhan MCGOI, bAm nut Add
Copy of properties, hién lai hdp thoai SD section data.

Go tén MCGIUA vao 0 section name.

B4m nut Section Designer khéi dong chuong trinh thiét ké mat cit CSISD.
Vio lai 1énh Options menu > Preference thiét 14p lai cac théng s6 vé ludi nhu ¢,
Su dung nut 1énh reshaper v ky ,thuat bam céac didm goc va kéo tha dé
chinh da giéc trong Yé nggéi cua mét cat hdp MCGOI thanh MCGIUA. Vi du
nay ta chi can thay doi chiéu cao toan bd mit cit tir 4m con 2,5m.

Sau khi chinh sita xong bam nut Done, bdm OK hai 1dn dé thoat céc hdp thoai
dinh nghia mit cAt hop.

Base Material |

Xeg
Yeg

Axis Angle

S 33tace] 1017
: 533(ace] .5808
S22lace] 2326
S22/4ace 2045
233 .3176
222 1.546
33 4328
122 . 9043
d33pna 3735
d22pna .0191
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-~ Properties

Find this property: Import Hew Property... 1

IMCGOI

3 FSECT Add New Property... |
Add Copy of Property... %

Modity/Show Property

Delete Praperty i

Cancel

RIS
R
SRR

(Két qua chinh sira mdt cdt goi thanh mdt cdt giika nhip)
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b) Pinh nghia mit cdt cé dp curng thay doi theo chiéu dai truc thanh (Mt cdt
khong phdi dang ling tru)

Véi muc dich phan tich so bd & vi du nay, ta tao mat cit khéng phai dang lang tru
aé gén cho cac doan dim c6 do cung thay ddi theo chiéu dai. Ta tao hai mit cit dang
tén GIUA_GOI va mit cit tén GOI GIUA dé gan cho cic phin tir 6 d6 cimg thay
d6i sau nay.

- Vao 1énh Define menu > Frame Sections

- B4m nut Add New Property, chon nhin Other, Bidm tiép nit Nonprismatic
hién hop thoai Nonprismatic Section Definition.

- GO t8n mat cét GIUA_GOI , chon mat cit dau (start section), mat cit cudi (end
section) v cac thong sb khac nhu hop thoai sau:

Manprismatic Section Definitio

: Monprismatic Section Name ;IGIUA_GDI Display Color r«
b Section Notes Modify/Show Notes...
: i
Start Section End Section Length Length Type  Ei33Variation EI22 Variation

|MCGIUA  ~|[MCGOl o5 {Vaiable v ] |Parabolic v | |Linear ]

Insert ] Modify i Delete

0K % Cancel ]

- B4m OK thoat hop thoai Nonprismatic Section Definition.
- Badm nit Add copy of Property

Chon cic thong s6 trong hdp thoai Nonprismatic Section Definition nhu sau.
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Monprismatic Section Definition

Monprismatic Section Name

Section Notes

(GOL_GIUA

Modify/Show Notes...

Digplay Color “

Start Section End Section

Length Length Type

ElI33 Yariation EI2ZVariation

TMCGOI

v | {MCGIUA 1

i‘-/ariable

_;j %Parabolic “ﬂ fLinear

- B4m ntt OK 3 14n thoat céc hdp thoai.

9. Gan mit cit cho cac phﬁn tir

. Joinls ................................................................. F,ames/CﬂbleS’}Tendons GG[ IUIG: VIEW by COIO’S Of
™ Labels ¥ Labels £ Shrink Objects
¥ Restraints I Sections £ Extrude View " Sections
W Springs " Releases £ Fill Objects £~ Materials
i~ Local Ases - ¥ Local Axes & Show Edges £ Color Printer
¥ Invisible I Frames Not in View ¥ Show Réf. Lines 7 \wWhits Background, Black Obijects
L I Notin View i Tai Er £ Show Bounding Boses #* Selected Groups : J
.
- Areas - Links: - Miscellaneous
- : 7™ Show Analpsis Mode! (If it is Available)
™ £ Show Joints Only For Obiects In View
™
o
™ Apply to Al Windows
_Caredl |
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- Chon phén tir s6 1 va sb 6 (doan hop long).

¥ SAP2000 v14.1.0 Advanced: - dam hop LT
Fle Edt “ew Defne %=+ Draw  Select Assign  Anshze Display Design . Qptions  Iwols Help

D@ EY o /62 POPPOP B HyepnlOe 00 WA B0t B I U,
T AR M R OSNt. Frm

i

i

2300l

T sapstob visd o adi..

- Vao lénhk Assign menu > Frame > Frame Sections, bidm chon nhén
MCGIUA, bdm OK dé gan mit cit.

- Chon phén tir s6 2 va sb 4.

- Vao lénhk Assign menu > Frame > Frame Sections, bam chon nhin GIUA_GOI,
badm OK dé gan mat cét.

- Chon phén tir s6 3 va sb 5.

- Vao lénhk Assign menu > Frame > Frame Sections, bAm chon nhin
GOI_GIUA, bdm OK dé gan mit cit.
M

- Chon hién thi nhu sau dé kiém tra mo hinh: see
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ﬁisplayrgpiions For Active Window. . g

- Jaintg ey Frames/Cables/T endon -

—[E [
- laeneral

View bytoio"fs‘df -

I Invisible
" NotinView

Frames Not in View

Labels W Labels ™ Shink Objects - 27 L1 & Dbjects -

Restraints i F7 Sections % ExtrudeView ~ - ¢"--Sections < -~
/' Springs o I Releases %W FillObjects ™ Materials - I
" Local Axes W LocalAxes Show Edges. .

{7 Color Prinfe
' White B

' Show Rel. Lines

™ Show Bounéli'lﬁ

- Links

-y

¥ SAP20D0 v14.1.0 Advanced = dam:hop LT
Fle Edt View Define H

0@

Dptions

Took Helo
o
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10. Pinh nghia cac truwdng hop tai trong tinh:

- Vao 1énh Define menu > Load Patterns hién hdp thoai.

Load Patterns e - " B - i Click Togy - e

Self Weight Auto Lateral i
Load Pattein Name Type Multiplier Load Pattemn — Add New Load Pattern

B [DEAD v il !

,,,,,

fﬁDCZ DEAD 0

|

Modify L oad Pattem

Delete Load Pattern

Show Load Pattemn Notes. ..

- B4m Load name DC1, nhap 6 Self Weight Multipiler (hé s tai ban.than) 1
bam nt Add New Load dé dinh nghia trudmg hop tai ban than cho may tu tinh theo
dung trong va kich thudc cac phan t&r da khai bao. -

- Bdm Load name DC2, nhap 6 Self Weight Multipiler (hé s6 tai ban than) 0
bédm ntit Add New Load dé dinh nghia truomg hop tai tinh giai doan 2, khong ké tai
trong ban than dim vao trudong hop tai nay.

11. Pinh nghia cic truwong heop tii trong di dong:

Pé dinh nghia mot trudong hop tai trong di doéng va khai thac cac dudng anh
hudng trong SAP2000 V14 phai dinh nghia dy du cac budc sau: Pinh nghia lan xe
(lane), dinh nghia xe (Vehicle), dinh nghia 16p xe (Vehicle class), va xac dinh cac
dap tmg phan tich ciu cin thiét (Bridge Response).

a) Dinh nghia lan xe: B4m 1énh Define menu > Bridge Loads > Lanes.

OK J! Cancel
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- Bdm nut : Add New Lane Defined From Frames, hién hop thoai xac dinh céc
dir liéu cho lan xe.

Lane Name jlﬁ.NE1 »

Centerline Offset  Lane Width
i 0

Insert

i _ Delete 3
Reverse Order Reverse Sign Move Lane... 3
~Lane Edge Type ~ Lane Load Discretization s
Left Edge {Interior -] Along Lane 7
Right Edge lnterior ;j Acioss Lane

- Additional Lane Load Discretization Parameters Along Lane
© | & Discretization Length Not Greater Thari 1/ {4 of Span Length

i Discretization Length Not Greater Than 1/ Hﬁ~ - of Lane Length

- Objects Loaded By Lane-

Display Color
& Program Determined
G f
foup oK Cancel |

Xac dinh lan xe ¢6 hai cach:

Cdch 1: Khai bdo vao 6 Frame lan luot tén cdc phcfn tw ma lane dva vao, dé léch
tam twong ting (Centerline offset), bé rong lon (lane width).

Céch 2: Chon cdc phan tir Frame réi gan vao lan dé khai bdo.
O vi du nay ta lam theo cdch 2. l

- B4m ntt OK 2 14n , thoat hai hop thoai.

- BAm chon '.céc phan tir frame.

- Vao 1énh Assign > Frame > Lane, bém OK thoat hop thoai gan lan.
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b) Dinh nghia xe

SAP2000 cho phép khai béo it nhiéu doan xe tiéu chuan nhu HS20, HL93,... va
cac doan xe tong quat. Md hinh doan xe tdng quat c6 thé dwoc img dung dé mo phong
hau hét céc doan xe tiéu chuén trong c4c tiéu chudn thiét ké cAu cua nhidu nudc ké ca
doan xe H13,H18,H30 cta tiéu chuan Viét Nam c{i 22TCN 18-79. Tiéu chuén 22TCN
272-05 dung doan xe HL93 phu hgp véi doan xe tiéu chuén trong SAP2000.

- Vo 1énh Define menu > Bridge Loads > Vehicles, hién hop thoai:

beﬁn; Vehicles ; .

~Vehiclas e .. - Choose Vehicle Type to Add

5dd Standard Vehicie T

o Click to:

AddVehicle.. |

Si&ndar Vehac!e Data -

~Yehicle Name -

- Data Definiion -
Vehicle Type %HL'93M o _:J
' Scale Factor T -
: - Dynamic Allowance EE]WW—‘
-~ Conversion

Convert To General Vehicle §

™ Vehicle Remains Fully In Lane
(In Lane Longitudinal Direction)

0K ] _ Cancel 1
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Chon loai xe HL-93M (Tai trong lan va xe hai truc), bam OK.
- B4m lai ntit Add Vihicle..., hién hop thoai:

" ‘Standﬁrd Vehicle Data

.+ Vehicle Name~
j SIS

Data Delinition

Vehicle Type  |HL-93K ~

Scale Factor rwmmmwm

Dynamic Allowance E{mm
-Conversion

Convert To General Vehicle

| ™ Vehicle Remains Fully In Lane
(in Lane Longitudinal Direction)

0K l Cancel 11

Chon HL -93K (Tai trong lan + xe 3 truc).
Bém nut OK thoét 1énh dinh nghia xe.

¢) Dinh nghia l6p xe

Lép xe 1a to hop cua nhiéu doan xe. Tuy nhién dé don gian mdi doan xe ta gan

cho mdt 16p xe.
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Vao Iénh Define menu > Bridge Loads > Vehicle Classes, hién hop thoai:

'ﬁéﬁnm&(ehicl‘e.Elééses .

o Classes -~ Click to:

AddNew Class... |

:
Cancel |




Bam nut Add New Class..., x4c dinh cac thong s6 nhu hop thoai sau, bim OK.

Vehicle Class Data

Vehicle Clasz Name ﬁVECU

Define Vehicle Class
Yehicle Mame Scale Factor
HL-93M-1 ik
HL-53M j1-

oK | Cancel |

Bim nut Add New Class..., Xac dinh cac thong s6 nhu hop thoai sau, bam OK.

hicle Class Data .

VYehicle Class Name I"JE CL2

.~ Define Vehicle Class

Yehicle Name Scale Factar

JHL-93K-1 Rl

‘ ! Modify

‘ 1 Delete ;

o Coes |

d) Chon cdc ddp irng cin phén tich cho trwdng hop tdi di dong

Bam lénh Bridge menu > Bridge Responses, hi¢n hop thoai:
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- Bridge Response Requests

i Displacements

i Reactions

W Frame Forces

f?’ Shell Besultants

¥ Shell Stresses

W Plane/Asolid Stresses

v Solid Stresses

W Link Forces/Deformations

¥ Section Cuts

~Method of Calculation

£ Refinement Level ;

[ Allow loads to reduce response severity.

Cancel ..J

Chii y: Néu chon cang nhiéu logi dép tmg thi thoi gian phén tich trudng hop tdi
di dong sé cang lau.

12. Gan gia tri tai cho cac truwong hop tinh tai

- B4m chon c4c phan tir

- Vao 1énh Assign menu > Frame Loads > Distributed, hién hop thoai. Xac
dinh cac théng tin nhu hop thoai sau dé gan tai phan bd DC2=25 kN/m.

Frame Distributed Loads

- Load Pattemn Name
I D=

o~ Load Type and Directiaf -~

% Foces ¢ Moments £~ Addto Existing Loads

Coord Sys ?Gml:ﬁématmm

Direction &m o

- Trapezoidal Loads 1

7 Replace Existing Loads
" Delete Existing Loads

. 2 3 4,
Distance 0. 0.5 i0.75 i,
Load i0. i, i) 0,
#  Relative Distance from End-| £ Absolute Distance from End-)
Bam OK s€ hién thi so do tai et ] ceres |

trong DC2.
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13. Pinh nghia cac truong hep tai phan tich

Vao 1énh Define menu > Analysis Cases:

Define Load Cases

LoadCaseName  LoadCaselwpe AddNewLoad Case.. |
DEAD ;
MODAL Modal Add Copy of Load Case... l
DC2 Linear Static '

Modify/Show Load Case... l

M‘ ; Delete Load Case I
J .. - DlSpIa}' Load CESES i 5 S —

Show Load Case Tiee... !

_ Cancel i

Bim nut Modify/Show Load Case... xac dinh cic tham s6 cho truong hop
DEAD thanh DC1 nhu h¢p thoai sau:

Load Case Data - Linear Static

Luad Ease Name ) , Noles... SO Load Case T_','De N
pct SetDefName | = Modiy/Show.. | [Static ~] Desion...| |
- Sliffness to Use . + i~ Analysis Type
# Zero Initial Conditions - Unstressed State & Linear
P e e " Nonlinear

" Nonlinear Staged Construction

- L.oads Applied

Load Type Load Name Scale Factor

iLoad Fatterr‘_:é?l DC1

Load Pattem

Cancel

Bim OK thoat.
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B4m nit Add New Case..., hién hop thoai. Chon nhin Moving Load d& dinh

nghia truong hop tai di dong.

Analvsqs Case Data - Linear Statm

= Analysis Case Namu +  Notes

Madify/Show... | |

-~ Analysis Case Type
Static v

?ACASH T SetDefName% :

-1 Satic

- GHIFNESS RO Lh g ersnimmscmmmtnsmtanston sttt i ot

¢ Zéro Initial Conditions - Unstiessed State

-Analy Multi-step Static 77
s |Modal
R esponse Spectium

)

Steady State el

~ Loads Applied
Load Name

Load Type
Load w1iDC1 i
= ‘

Scale Factor

1

_Cancel |

Xéc dinh cac tham s6 cho tru‘ong tai di dong HL93M nhu hop thoai sau:

LUadCaSETyDe UV

- Load Case Name e Notes —
;fﬁ[sm Set Def Name Modify/Show... § | {Moving Load ,L Design... j

MultlLane Scale FaphOrg e s

-~ Stiftness to Use -

& Zero Initial Conditions - Unstressed State

e

Number of  Reduction.
Lanes Scale Factc-r
Loaded ;1 """""""""""""

|
!

_Modity |

- Loads Applied- . e s
Min Max

Vehicle Scale Factor Loaded Loaded
Agsign Class Lanes‘ Lanes

- Number? VECLT _Z“;

Modiy | Delete

e

~Lanes Loaded for Assignment 1

Selected Lane
Definitions

List of Lane
Lanes Definttions
Loaded | | e

0K

Cancel %

B4m OK dé thoat.
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Tuong tu dinh nghia cac théng s6 cho trudong hop tai di déng HLI3K nhu hop
thoai sau:

Load Case Data-MovingLoad

.~ Load Case Name : Notes -+ Load Case Type - S
HLI3K SetDefName | ~  Modiy/Show.. | |Moving Load ~] Design...|
Stiffness to Use MultiLane Scale Factors
& Zero Initial Conditions - Unstressed State Number of  Reduction
o Lanes Scale Factor
7" i Loaded ﬁw”""*w
| i __Modiy_|
. Loads Applied e - Lanes Loaded tor Assignment 1
: Min Max :
Vehicle ScaleFactor Loaded Loaded List of Lane Selected Lane
Assign (Class Lanes La_nes Lanes : Definitions Definitions
. Numhe'gVECLZ M'J'I iD o Loaded i p ’
T | ! |
|
Modify Delete 1 < Hampvﬂ
oK i Cancel ;

14. Pinh nghia céc td hop tdi trong

Vao 1énh Define menu > Combinations, hién hop thoai:

Define iiespunse Combinatio

ns

CDmbinations N s S Click to: -~

£dd New Comba...

Add Default Design Combos... i

MEEnceI ;
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Bim nGt Add New [Foleinat I o
Combo...., hién hop | |

thoai, xac dinh cac dit Load Combination Name [User-Generated) inC
lifu cho td hop Notes Modify/Show Notes... |
DL=DC1+DC2 nhu sau:- R o
Load Combination Type jLinear Add X
- Options ‘

|

- Define Combination of Load Case Results

'Load Case Name Load Case Type Scale Factor
DC2 v {{Linear Static

]
DC1 _iLinear Static 1
D02 o jeear Slatic - 4

?

Modty |

i

Delete ..,

0K Cancel é

B4m OK, thoat hop thoai.

BAm nit Add Neww Combeo...., hién hop thoai, xac dinh céc dit liéu cho td hop
HIL93= Bao (HL.93K,HL93M) nhu sau:

Load. a:mbinﬁiian Daia |

Load Combination Name (User-Generated) {HLS3

Notes Modify/Show Notes... ’
Load Combination Type iEnvelope «Zm‘g
Options

H

-Define Combination of Load Case Results

Load Case Name Load Case Type Scale Factor
HL93M v iMoving Load a
HLI3K Moving

Load 1
Movingload oo o

oK Cancel %

Bam OK, thoat hop thoai.
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Bam nit Add Default Design Combos, dé x4c dinh cac to hop mic dinh cho bai
toan thiét ké.

- Select Design Type for Load Combinations -~~~
1" Steel Frame Design
{" Concrete Frame Design
£ Aluminum Frame Design

" Cold Formed Frame Design

Set Load Combination Data... I

ok ] cancel |

B4m OK hai 14n thoat cac hop thoai.

15. Chay chwong trinh phén tich ndi lwc

- Lua chon trude khi phéan tich: Chirc nang nay dé lua chon s6 bac tu do cho bai
toan, cic tlry chon xudt két qua khéc.

Bim lénh Analyze menu > Set Analysis Options, chon céc thong s nhu hop
thoai sau:

ﬂ;;;;lysis Optmns

~Available DOFs _
O WUX [TUr WUZ I"RX WRY ["RZ

3 Fast DOFs

* SpaceFrame  Plane Frame Plane Grid Space Truss

; 2l

 Tabular File

Solver Options... ; :

XZ Plane X Plane -

I Automatically save Microsoft Access or Excel tabular file after analysis

§:
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- Bim Iénh Analyze menu > Run Analysis, hién hop thoai"

éet uaa_ aﬁseé toRun

R - eSS s A Click to.

Case Name Type Status Action . %

DC1 Linear Static Nat RBun Run ¢

MODAL Modal Not Run Run |

DC2 Linear Static NotRun Run |

HLI3M Maving Load NotRun  ° i{Run i

HL93K Moving Load Not Run Run

Run/Do Not Runall 1

: Delete All Results é

; E';how Load Case Tree... %

- Analysis Monitor Options : ; " Model-Alive

7" Always Show
#* Never Show

% ShowAfter |4  seconds ' ‘ oK | Cancel |

- B4m nut Run Now may bit dAu phan tich va hién thi két qua so dd bién dang
do DC1.

B BAP20D vI4.1.0 Advanced: - damhop LT !
file Edt VMiew Defne Caw Selet:l Asign  Spalze Display - Design Dpions  Twols Help




Member Force Diagram for Frames

- Hién biéu d6 md men udn do DC1+DC2; | | Case/Combo
. . . Case/Combo Name DC

16. Hién thj va in cac két qua

I'4
A

Bam nut
ndi luc.

hién hop thoai hién biéu db

wComponenl
i7" Avial Force i Torsion
7" Shear 2-2 < Moment 2-2
Moment 3-3

©

¢ Shear33

- Scaling '
L Ao ;

" Scale Factor |

P

. " Fil Diagram
© % Show Values on Diagiam Cancel |

- Chon thanh phé“m Momen 3-3. BAm nat OK hién biéu d6 mémen.

W 5AP2000-v14.1.0 Advanced -dam hop LT : [@Ei]
Fite  Edt  View Define » Dpaw  Select  Assign  Anslze  Qispley Design  QOptions  Jools Help

D@ G oo @D OPAPO B 3y enwBi 23 %R0 Hhgnnt-w o I 0
Pt , o B g DAL R

D 5oBal  ~[[Tedl,mC ~]
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- Vao lai 1énh trén nhung chon thanh phén Shear 2-2 d& hién biéu dd luc cit.

P SARZABDVIA.1.0 Advanced: - dam hop LT v o Eibipd :
File Edt View Define Draw Selest  Assign  Apalyze . Displey  Design’ QOptions Tocls Help

oo JE D BOS v gp e

B Shesr Force 2-2 Diagram  (DE)

il

‘\WH =

I
|

GLoBAL v [iTonf.m.C ]

Member Force Diagram for Frames

e 44600355 IO

Case/Combo Name  |HLS3 e

- B4m lai 1énh 22, Chon Combo name
HL93. Chon Moment 3-3. B&m OK hién | | Component

biéu d6 bao momen do tai HL93. ¢ Asial Force ¢ Torsion
" Shear22 - * Moment 2-2

i Shear3-3

- Sealing
& Auto

i Scale Factor :

- O ptions

" Fill Diagram
% Show Values on Diagram m
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%¢ SAP20D0 v14:1.0 Advanced - dam hop LT o
Fils  Edd \_’nw Delne & Oraw  Select  Astign  Analyze  Display Desigs  Oplions  Jools Help

it Cick onany Frame Element Loy dbtalod dagai

0 ¢-§=b GLOBAL

- Bém lai 1énh }jm Chon Combo name HL93. Chon Shear 2-2. Bdm OK hién
bidu do bao luc cét do tai HL93.

File  Edit  View Define  “idue Draw  Seleet  fssign  Anelyze  Displsy  Design  (ptions  Yools Help
D@ W o o g By Q@.@E,@,@ G xnerpnsy 00 MBIy nird-wig LoD o

' Sheavfmce'z Z‘Dmgmm {HI83)

o i GRS

il
,

Rﬂ\&kﬁi\eﬂmmdﬂﬂed&ym T i e Q: -:) LLEIBAL v”hm ml =
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- Bim 1énh Display menu > Show Influence Lines/Surfaces hién thi dudong
anh hudng:

Xac dinh vi tri mat cit vé duomg anh hudng theo tén phén tir (frarne label) va
khoang cach tuong dbi dén dau phan tir (0: mit cat dAu phén tu, 1 mit cit cudi, 0.5:
mat cit & giita phan tu’) Chon Moment M33 vé& dah mémen uén ddm phéng; chon
Shear 2-2 vé dah luc cét trong mat phing ubn ctia dam.

Chu y: SAP2000 mdc dinh vé duong anh hudng theo kiéu tung @6 duong ndm
rén truc 2 phan tir Frame, tung do am nam dwéi (nguoc véi quy wée co hoc két
cau). Tt uy nhién tung dé dwong biéu do momen v€ bén thé chiu kéo (cung quy woc
co hoc két cau).

- Plat Influence Lina/Surface for This Elernent Type ey

£ Joint [

Select All Lanes % .
—— - {* Frame (O

Clear All Lanes é [

[l

PID! Inﬂuance Linefsurface '_'Or Thls Ub|eCl e AR SR R .

~Maving Load Load Case : Frame Label I3

Load Case Name jHLIM - I :
; -Relative Distance Along Frame Object

- Plot Parameter

: : Relative Distance i
4 Plot Along Lane Center Line %
#* Plot Over Lane Width As Wire Frame Set Relative Distance to Fall on Lane Load Point... z
£ S -Component =~ - - RN

#*  Plot Over Lane Width As Contouirs " Axial Force
7 Shear 2-2
" Shear 3-3
£ Torsion s
£ Moment 2-2
£+ Moment 3-3

- Sealing
& Auto {* Scale Factor T‘«

_Cancel |
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I SAP2D000 v14.1.0 Advanced - dam hop LT i
File Edt  View Define non Djaw  Select  Astign  Apalpze  Displsy  Design  Qptions  Tools delp

D -dl o e @ ol ,@E@@.G m deyuyzn-ew o ¢ E‘sl Ao frddrd o T B

@ B Case HLS3M Influence forFrame 3. RD 1. Moment 3-3

Kz Pe @y

s mmmmrwmmm e

L 0 v.00 2730 TGLoBAL |[Tort e~

- B4m chon lai‘ 1énh hién thi duong anh hudng nhu trén nhung chon thanh phéin
Shear 2-2 d& hién thi dudng anh hudng luc cit.

B SAP2000v14.1.0 Advanced: - dar hop LT B E5E)
Bk Edt  Miew [_ulim i Disw  Selet  Assign  Apace  Disglay  Design  Qptions ook Help

2840 Y000 75957

hLEIBA ] Tm! m.{
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Néu muén in bang tung d6 dudng anh hudng tai mic cit dang xéc dinh thi bAm
nit Show table, hién bang tung do dudng anh huong:

Case HLU3M Influence forFrame 3, RO

Influence Data

Lane | Station | Sta.Dist | Otdinale | Orid.Dist | GlobalX | GlobalY | GlobalZ Influence

m | m m m m Tonf é
11 LANE1 1 0. 1 0. -84.899 0. 0. -6.495€-06
2] LANEY 2 2.3396 1 0 -81.9994 0 0 -0.0154
3| LANET 3 53392 1 1} -78.99%8 0. o -0.0382
41 LANET 4 8,988 1. 0. -76.0002 0. 0 -0.0558
5| LANEY 5 11.9534 1 0. -73.0006 0. 0. -0.0715
6|  LANET 8 14.388 1 0 -70.001 0. 0 -0.0848
7| LANEY 7 15. 1 0. -69.999 0o 0 -0.0843
- 8] LANEY 8 17,9165 1 0. -67.0825 0. 0 . -0,0351
9| LANET 9 20833 1 -0 64,166 0 0 01023
10| LaNET 10 237435 1 0. -61.2435 0 0 01063
1| LANE1 1 26.666 1 0 -58.333 0. 13 -0.1072
12| LANET 12 295825 1 0. -55.4165 0. 0. -0.1048
13| LANEY 13 32.483 1 0. 52.5 0 0. -0.0993
4] LANET - 14 35,4155 1 o -49.5835 o
15] LANE1  © 15 38332 1 0. 46667 o
16/  LANE1 16 41.2485 1 0. -43,7505 o 0.
17| LANET 17 44165 1 0 -40.834 0. 0
18] LANET 18 47.0815 1 0. -37.9175 0. 0. 0.0243
19]  LANET 19 49,838 1 0. -35.001 13 0. -8.833E-06
20 LANE1 .20 50. 1 0. 34.933 0. 0. 6.925E-06 | ¢
Copy To Clipboard
Copy Entiie Table Copy Selected Cells i

B4m nut Copy Entire Table , M Excel dan bang tung d6 dah vao Excel sau d6
ding Excel xir Iy dudng anh hudng nhu tinh cc théng s6 dudng anh hudng va xép
tai thi cong néu mudn.

Case HL93M Influence forFirame

179165 . 7 il
Fr0833
237495
61566
995825
(132499
354155 ¢
38332

& qo,qo[dog (SN~ il i

J:.‘ : ;5'2_5.':
49,5835

1529165

[T A8 & E R e D Sl -t e
{4« » w\Sheet1 /ShestZ { Sheeta /

5 A Butoshapes = N N [ (0
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17. Két xut két qua ra cic dinh dang khac

- Dua két qua ra file co s¢ dit liéu cua Access: File menu > Export > SAP2000
MS Access Database .mdb File.

- Dua két qua ra file co s& dit iéu cua Excel: File menu > Export > SAP2000
MS Excel Spreadsheet.xls File

- Dua két qua ra file Ban v& AutoCAD:

File menu > Export > AutoCAD.dxf.dwg File

Ghi chu cho vi du 06:

- Vi dy trén nhim mé ta cdc budc co ban cho nhimg ban méi lam quen voi SAP2000
Vi4 dé phan tich néi luc cho dam hop lién tuc giai dogn khai thdac. Co thé ung dung de
tinh todn néi luc khi thiét ké so bé do dn cdu ddam lién tuc.

- C6 thé img dung cdc Iénh trén dé phan tich néi luc cde giai doan thi céng dé dang.

- C6 thé tng dung trinh SD section dé vé va tinh todn cdc dic trung hinh hoc cua
mot mdt cdt da vt liéu dang bt ky (quy déi vé mét vét ligu co 56).

- C6 thé tmg dung dé tinh todn dwong dnh hudng dam lién tuc khi tinh ban mdt cdu
dam I, T theo mé hinh dam lién tuc trén cdc goi cimg.

- Vi du nay chua khai thdc tinh néng rat manh cia SAP2000 V14 1o Bridge Wizard,
cho phép mé phong tw dong cdc doi tuwong ciia nhiéu dang cau.

- V6i SAP2000 V14 mé phong so do cdu dam hdp bé téng dw g luc bing Bridge
Wizard rat don giin va nhanh chong.
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Chwong 7
Vi DU THIET KE CAU DAM BTCT THUONG

A - MO TA BAI TOAN

CAu ddm T bing bé tong cdt thép thudng c6 chidu dai 15m, f; =30 MPa, bé tong
dim ngang f! = 30MPa, ban mt chu BTCT d6 tai chd.

Miit cit ngang ciu nhu sau:

)
1 !
/500, 8000 500

1

_AF "

- LOP BE TONG XI V\/IANG DAY 5cm
- LGP PHONG NUGG
- LOP BTCT TANG CUONG 30MPa DAY (6-14)cm
- DAMBTCTL = 15m

2% 2%

>
-
) S . - -

I 1800 L 1800 1800 1 1800 L

C4c kich thuéc hinh hoc ctia dAm chi:
Dam doc giia:

£ 1400
360 ¥ 680 360

V//%//

7200 \ L& cAU DAM D80
101) 00 QD

= O

| s00 | 400 | 500 |
A A A A

"
1
14

K

1100
,I.JGO.&D 560 1(30.200/I

I
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Dim doc bién:

) 1600 y
T o0, 680, 360,
1 A A
[ /&W
S
= W0\ 16 ciu oA
o 7%\ L5 cAu DAM D80
= & 129 001100
S Vé §

4L 700 4L 400 4L 500 4L

Khd ciu K = 8m.

Tai trong: Hoat tai HL93, Ngudi di bd 3 kN/m”.

Yéu cdu: Thiét ké ciu theo Tiéu chuén 22TCN272-05:
- Tinh toan ndi luc, d6 vong hé dim cau,

- Tinh toén cbt thép.

- Xuét két qua.

B - TRINH TU THU'C HIEN

Khai dong SAP2000 V14.
Buée 1: Tao méi mo hinh

Bing cich vao menu:
File > New Model...

£

" Initialize Model from an Existing File

- New Madel Initialization - - R - 1 Project Information

(Ctrl + N) Xuﬁt hlél’l h(")p # {initislize Madel from Defaults wth Units ~ :kN.m,C v L Modity/Show Info...

thoai New Model v6i nhidu
tuy chon.

-~ Select Template- -

" Blnk  GidOny  Beam 2D Trsses 3D Twsses

) 3D Frames Wall Flat Slab Shells Staircases

Ta chon don vi la kN,m
va sau d6 chon md hinh kiéu

Beam. SAP2000 xuit hién Undorgound  ScidModels  CableBidges  CaltansBAG  Quick Bidge
hop thoai Beam : :

Conciete

20 Hframes

Storage
Stuctures

Pipes and
Plates
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--Beam Dimensions

i

Number of Spans ;“T Spanlength 15

¥ Use Custom Grid Spacing and Liscate Origin® M

~ Section Properties

Beams | Default

:
i Restraints I 0K 1 ... Cancel

Dinh nghia s6 nhip cau dim (Number of Spans): 1
Chiéu dai nhip dm (Span Length): 15
Nhén OK déng hop thoai.

Khai bdo vit liéu cho dam chii va dim ngang:

Define > Material...

- Materials - Click to:
5:3; ) Add New Material Quick. ..

AS32FYE0 Add New Material...
Add Copy of Material...

- Maodify/Show Material..

Delete Material

{™ Show Advanced Properties

1

d

0K

Cancel

A PN

Nhén nit Add New Material...
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-~ General Dala

Material Name and Display Calor QfBETDNG
; Material Type Concrete
‘ Material Notes Modify/Show Notes...

~Weight and Mass

P Units

Weight per Unit Volume 24

Mass per Unit Volume

¥

- KNmC ]

Isatropic Property Data
Modulus of Elasticity, E

¢ Poisson's Ratio, U

Coefficient of Thermal Expansion, A

Shear Modulus, G

{76605
R

; Other Properties for Concrete Materials
Specified Concrete Compressive Shiength, f'ic

{ Lightweight Concrete

{30000,

s

™ Switch To Advanced Property Display

Cancel 3

Nhén OK déng céc hop thoai

Dinh nghia mt cit cho dim chii

Define > Section Properties > Frame Section...

- Properties ;
Find this property: :

- Click to:

Import New Property...

|

Add Copy of Property...

0K

E
Cancel |
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Tiép tuc khai bdo mat cét bing cach nhin vio nit Add New Properties. Xut
hién hop thoai Add Frame Section Property.

~Select Praperty Type

Framz Section Property Type

- Click to Add a Steel Section

L

Double Angle

= Ik
1.4 Wide Flange Channel Tee Angle

_Doutle Channel

1

Pipe

Tube

Auto Select List

1

Steel Joist

Chon muc Tee dé khai bao mit cit ngang cho ddm doc chtt T
Trong hop thoai khai b4o ta dinh nghia tén dim 1a DAMDOCG

CAT NGANG DAM GIUA
TL 1/50
v 1600 oy
460 . 680, 460
PP o
{2
S :
- % 200] \ L& CAU DAM D8O
S o /7
= B 1001200100
7 1
r— éi 2
2
Ar'—b_

4| 600 |L4oo 4L 600 ¢
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Quy d6i mat cit ngang dim giita thanh mat ct chir T khong ¢ bau nhu sau:

1600

7772777

200

1100

NN

L

275

Chon Iénh Tee va khai bao nhu sau:

Section Name DAMDOCG
Section Notes Modify/Show Notes... j
il - Propeftigg e Property Modifiers - M aterial
Section Propert‘igs..‘.ﬂf} Set Modifiers... ] ujj;BETDNG ij
- Dimensions e
Outside stem {t3) f” 1
Outside flange (t2) §F1.E 3
Flange thickness [t} 50.2
Stem thickness [tw) §0'2?5 ‘
Display Color
Concrete Reinforcement... ]
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~Rebar Material
Longitudinal Bars _ﬁi‘_ﬁ AE15GI60

Confinement Bars (Ties) — -+

-~ Degign Type

F LT3 b

Z¢' Beam [M3 Design Only)

- Caonerete Cover to Longitudinal Rebar Center

005
nog

Bottom :

Top

- Reinforcement Dvenides for Ductile Beams
Left Right

Top o

Bottom 0.

| 0K i Cancelg

Tuong tu ta khai bédo cho ddm doc bién véi tén goi DAMDOCB va céc dic trung
nhu hinh vé:

CAT NGANG DAM BIEN
TL 1/50
) 1800 ,
:V 60, 60, 0 }
WZ )
B Joop L CAU DAM D80

y 1100
1 1
60,80 560 100200
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Quy dbi mat cit ngang ddm bién nhu sau:

SN
2 7 =

Tuong tu khai bao dim bién nhu sau:

Section Name EDAMDDCB
Séction.N otes Modify/Show Notes... E
- Propetties - ¢ Property Madifiers - ¢ Material
Section Properties... | SetModifiers...i L ﬂ%BETDNG A
- Dimensions — "
Outside stem (3] T
Dutside flange [t2) 51"”1{”’“ """""""""" o —3—1 ‘ —
Flange thickness (1f] 02
Stem thickness [tw) elfl2'}'w5www o
T
Display Calor . .
oK Cancel
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-~ Rebar Material

Longitudinal Bars _+ ZABISGIE0
Confinement Bars (Ties) + L AG15GIE0

e DIRSIGN TP v s o
-

& Beam [M3 Design Only)

- Concrete Cover to Longitudinal Rebar Center -
Top

Bottom

Left Right

;;"ReinforcementDverrides far Ductile Baammng -

Top i :0.

Bottom ic D

oK | Cancel |

L
Nhén OK déng cac hop thoai

Buéc 2: Khai bio mit cit dim ngang

Define > Section Property > Frame Sections...

Nhén vao niat Add New Properties...

.~ Select Property Type

* Frame Section Property Type

-vélic‘k lﬁ Add a éoﬁcréte Section
i
:
:

Rectangular Circular Pipe Tube i
Precast] Precast U
Cancel ‘i ,
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Nhin vao nut Rectangular dé khai bao mit cit cho dim ngang hinh chit nhat.

-
,

CRectang il

Section Name IDAMNGANG
Section Notes Madify/Show Notes. ..
Properties . : Property Madifiers - ;- Material
Section Properties... Set Modifiers... +BETDNG yf
Dimensions -
i 5
Depth (13) 08
Width (12) 03
Display Color

0K § Cancel f

Tiép theo nhén nat Concrete
Reinforcement... d¢ dinh nghia
thém cho cac thong s cbt thép
thiét ké ctia dam.

Nhén OK déng hop thoai.

. . Rebar Material

Longitudinal Bars

Confinement Bars (Ties)

- Design Type
¢ Column [P-M2-M3 Design)
¢+ Beam [M3 Design Only)

-~ Concrete Caver to Longitudinal Bebar Center -

Top

Bottom

+ Reinforcement Overrides for Ductile Beams
Left Right

Top ) 0

. Bottom i, 0.

[_ok_]

Cancel
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Buée 3: Hoan chinh mo hinh

- Dung chirc ndng Select All chon toan bd m6 hinh di khai bao
- Ding 1énh Replicate... (Ctrl+R) dé dinh nghia cac ddm méi.

Lingar - 2 Radial |  Miror |
- Increments— ; Fiepliéate Options
dx fEI Modifp/Show Replicate Qptions...
dy %;"ﬁ"mmm 10 of 10 active boxes are selected -

P — © ™ Delete Origial Objects

-~ Inerement Dgtg ey
Number ﬁ

0K 1 Cancel §

Nhén OK. |

- Pinh nghia dim ngang tai 3 mat cit: 2 vi tri ddu nhip va 1 vi tri gitta nhip.
Dimg chirc ning v& dim ctia SAP2000 V14: thuc hién 1énh Draw > Draw Frame/
Cable/Tendon. | | |

?' Line Object Type Straight Frame

? Sectioh DAMNGANG

- Moment Releases Continuous

% XY Plane Difset Normal 0.

; Drawing Contiol Type None <space bar>
I - -

%

Chon & 6 Section thanh DAMNGANG va tién hanh v& dam ngang (ch y
trong qua trinh v€ dam ngang gifta phai dung tinh ndng truy béat diém cua
SAP2000).

- Khai bao mit cit tré lai cho 2 ddm doc bién:

Chon 2 dim doc bién, dung 1€nh Assign > Frame > Frame Sections...

. Click chon DAMDOCB & 6 bén trai sau d6 nhan nit OK.

Két qua m6 hinh:
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Buwéce 4: Khai bao tai trong

a) Dinh nghia cdc mdu tii trong

Trong ciu, d& don gian ta khai bao 3 kiéu tai trong DC (Dead load), DW (Dead
load) va hoat tai LIVE (Live load)

- Lénh: Define > Load Patterns..., SAP2000 xuét hién hop thoai Define
Load Paterns.

Trong hop thoai nay, ta dinh nghia thém 2 truong hop tai LIVE va DW ngoai
DEAD d4 mic dinh dugce déi tén thanh DC.

Load Pattems v +Click To:-
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern ddNewlosd Ealern,
iDW {DEAD >0 i Modify Load Pattem
:DC .DEAD %1 v
ILIVE ) (LIVE 0
ﬁ\'\ ; Delate Load Pattem
i 3 Show Load Pattein Notes... !
;
;
; | oK.
Cancel §
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b) Khai bao tdi trong tinh

Cac 16p vat liéu ban mat cau bao g@)m:

- L6p BTCT tang cuong 30MPa day 10cm;

- Lép Phong nudce dang phun long;

- Lop BTXM day S5cm.

Tai trong tinh phan bé cho timg ddm nhu sau:

- Dam gitra: 7.87 kN/m;

- Dam bién: 12.46 kN/m.

Trinh tu khai bao nhu sau:

Chon 2 dim bién, ding 1énh Assign > Frame Load > Distributed...khai bao
nhu sau:

Load Pattern Name

Iv.Euvad Type an.a"Di(ection

# Forces #” Moments

 Trapezoidal Loads

y 2 3 4
Distance ;0. (¥ ik i
et 10 0 A [
#" Relative Distance from End{ # Absolute Distance from End
¢~ Uniform Load I
Lot Td T

Tuong ty cho 2 dam gifra:

- Load Pattern Name

Eiow e e
-~ Load Type and Duectlon +~ Options
© # Forces I Momenls LT Addto Existing Loads

Coord Sys (GLOBAL

Direction

Tlapezoiﬂal Lo;dsm

. 2 3. 4
Distance (0. 025 075 i,
Load 0. i) 1) i)
@ Relative Distance from End-l 7" Absolute Distance from End
Uniform Load-

Load . oK ; Cancel %
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¢) Khai bdo tdi trong dong
- binh nghia lan xe:

Menu Define > Bridge Load > Lane...

Click chon nut: Lanes
Add New Lane Defined
From Frames...

Dinh nghia lan xe 1

Click to; -

Add New Lane Defined From Layogt Line...

Add New Lane Deﬁnr-id Frqm Frames...

Cancel -

(LANE1) nhu sau:

Reverse Order § _Reverse Sign

Lane Name LANE1
Frame Centerline Offset ~ Lane Width
4 5 ;
1 N
’z g 13 Insert

Move Lane... |

H
H

~ Lane Edge Type
Left Edge [

Interiar

RightEdge | Interior

Additional Lane Load Discretization Parameters

‘% Discrelization Length Not Greater Than 1/

>>>>>>> : ~Maximum Lane Load Discretization Lengths
. Along Lane

AcrosgLane

Along Lane -

i Discretization Length Not Greater Than 1/ ”1 0.

of Span Length

of Lane Length

- Objects Loaded By Lane

¢ Program Determined

-

7 Group {

oK g

Display Color 1l

Cancel
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Tiép tuc dinh nghia
lan xe 2 (LANE2)

Xem cac lan xe d3 dinh
nghia nhu hinh sau:

Lane Name jLANEZ
Frame Centerline Offset ~ Lane Width
' i 136
-5 136
i3 38 ;
1 136 Insett ]

%
!

:
i
!

Reverse Order Reverse Sign |

Modiy |

B Deletfwé

Move Lane... |

Left Edge §Interinr Jj

; Interior

Right Edge

:Maximum Lane Load Discretization Lengths -
Along Lane

i Across Lane

i
3048

-~ Additional Lane Load Discretization Parameters Along Lane

i Discretization Length Not Greater Than 1/

. Discretization Length Not Greater Than 1/

of Span Length

| of Lane Length

-~ Objects Loaded By Lane

#  Program Determined

Display Color

£ Group i

oK ,. Cancel
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- Dinh nghia xe

Dung 1énh: Define > bridge Loads > Vehicle...

N BRIClE -

- Click to:

Choose Vehicle Type to Add -~

f.dd Standsid Vehicle Rl

_ AddVehide.

i
4
|
[ ok ] Cancel |

B4m chon nit Add Vehicle... va dinh nghia xe HL93M, S, K

- ~Vehicle Name

~Data Definition

Vehicle Type §HL'93M he

T A

Scale Factor i

Dyhamic Allowance |

- Conversion

Convert To General Vehicle g

I Vehicle Remains Fully In Lane
(in Lane Longitudinal Direction)

Cancel §

- Vehicle Name

:
~D a‘ta Definition
:. Vehicle Type 3""—'935 :}
Scale Factor R
Dynamic Allowance ﬁ?"‘”‘“’“’“ww

-~ Canversion

Convert To General Wehicle

{In Lane Longitudinal Direction)

[ ok ] Cancel |
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Nhén OK.
- Pinh nghia 16p xe

Lénh: Define > Bridge Loads >

Vehicle Class...

B4m nut Add New Class... va dinh

nghia nhu sau:

~Vehicle Name

- D ata Definition

Vehicle Type %HL'%K
Scale Factor i

Dynamic Allowance §§§I .

- Conversion

Convert To General Vehicle

™ \ehicle Remains Fully In Lane
(In Lane Longitudinal Ditection)

- OK ! Cancel§

i~ Click to:

Vehicle Class Name VECL1

- Define Vehicle Class

Vehicle Name Scale Factor
HL83s1 =il

HL-93K-1

HL-93M-1

HL-3354

Modiy_|

_Delete |

oK Cancel |
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- Pinh nghia cac dap umg phén tich cua tai trong dong:

Define > Bridge Loads > Bridge Responses
Chon nhu sau:

Results Saved for All Moving Load Cases

Select Group Correspondence
¥ Displacements ALL : [
¥ Reactions (AL | i
W Frame Forces JALL e -
W Shell Resultants %ALL - -
W Shell Stesses [ALL - r~
W Plane/Asolid Stresses I.ﬁ.LL - ™
W Solid Stiesses JALL ~ r
W Link Forces/Deformations | ALL - -

[™ Section Cuts

- ethod of Calculation
" Refinement Level f

{™ Allow loads to reduce response severity,

Cancel g

Nhin OK déng hdp thoai.

d) Dinh nghia tinh chit cdc truong hop tii trong ‘
Lénh: Define > Load Cases. .., SAP2000 xuit hién hop thoai Define Load Cases.
Thay ddi tinh chat ctia tai LIVE] thanh Moving Load.
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Add | Madify % Delete i

—

Load Case Notes 7"Load Case Type
{[TVD Set Def Name | Modify/Show... | : iMoving Load _: Design... %
~Sliffness to Use B MultiLane Scale Factors
% Zego Initial Conditions - Unstressed State Number of  Reduction
Lanes Scale Factor
[ Loaded ﬁ””’"”’”“‘““”‘”’”‘
1 Modiy |
- Loads Applied ~Lanes Loaded for Assignment 1 -——moev
; Min Max
Vehicle ScaleFactor Loaded Loaded List of Lane Selected Lane
Assign Class Lanes Lanes Lanes Definitions Definitions
Numbe'gVECU o Loaded "

<-Remove ;

Cancel

Tuong tu cho VECL2:

“Notes

Set Def Name |

Modify/Show...

- Load Case Type

<) peion. |

;Moving Load

- Sliffness to Use

- MultiLane Scale Factors «

£ Zero Initial Conditions - Unstressed State Mumberof  Reduction
Lanes Scale Factor -
v Loaded %1 e
;2 I Modity ]
! i
| i
i i
- Loads Applied - L.anes Loaded for Assighment 1 -
Min Max
Vehicle Scale Factor Loaded Loaded List of Lane Selected Lane
Assign Class Lanes  Lames Lanes Definitions Definitions
Numb 0 Loaded [——— i
e | |
} l i
| i
j I |
Modify Delete | i <- Remove |
0K § Cancel
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- Sau dinh nghia:

Load Cases - Click to:
Load Case Name Load Case Type AddNew Load Case... |
B DC | Linear Stafic ‘ :
LIVET Moving Load Add Copy of LoadCase... .
LIVE2 Mcwing Logd . ;
D/ Linear Static Modify/Show Load Case...
,‘j Delete Load Case %

I:J ~ Display Load Casesg o

Show Load Case Tree...

i
Cancel :

e) T6 hop tdi trong

Lénh: Define > Load Combinations...

Add Default Design Combos... %

Convert Combaos to Nonlinear Cases... |

Cancel 5

Nhén vao nﬁf Add New Combo...
Khai béo t6 hop tai di dong:
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Load Combination Name (User-Generated) §LIVE

Notes , Modify/Show Notes... |
Load Combination Type {Envelope b
- Options

Fropaent L

- Define Combination of Load Case Results
Load Case Name Load Case Type Scale Factor
LIVE2 _v{Moving Load il

!LIVE1 _ iMoving Load

_ Delete }

5] g Cancel i

Nhén OK.
Khai bao t6 hop cudng 6 1 (CUONGDOI) nhu sau:

Load Combination Hame (User-Generated) iCUONGDO1

Notes Madifp/Show Notes... j

Load Combination Type : {Linear Add e
- Options

! Cieate Nonlinear Load Case from Load Combo

- Define Combination of Load Case Results
Load Case Name Load Case Type Scale Factor
inear Static

Combinalio
Linear Static

_Modty |

__Delete_|

Eéncel %

Nhin OK.
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Tiép tuc dinh nghia td hop tai trong str dung (SUDUNG) nhu sau:

. Load Combination Name {User-Generated) iSUDUNG
Notes Modifly/Show Notes... ;
Load Combination Type fl:Linear Add
- Dptions
b 1 Create Nonlinear Load Case from Load Combo |

- Define Combination of Load Case Results

Load Case Name Load Case Type Scale Factor
DWW _v:iLinear Slalic i,
DC Linear Static i
ILIVE Combination 1.
|
| | ,

oK i Cancel |

Nhén OK.
Bwée 5: Phan tich mo hinh;

a) Thiét Igp cdc tity chon truwéc phén tich

Analyze > Set Analyﬁis Options...

- Available DOFs
M UX WU ¥UZ WRX WRY W RZ

- Fast DOFs

Plane Frame

e § : t‘—-« (Lo

XZ Plane XY Plane

Plane Grid Space Tiuss

§
§
§
§

- T abular File

I Automatically save Microsoft Access or Excel tabular file after analpsis

! Do j
4
Gift nguyén céc tiy chon va nhin OK. P
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b) Thiét Igp cdc trwong hop dgt tii @é phan tich:

Lénh: Analyze > Set Load Cases to Run...

MODAL 12 trudng hop tai mic dinh cia SAP2000, ta ¢6 thé bd di dé qua trinh
- phan tich dugc nhanh hon, hodc khong cho SAP2000 phan tich tai nay.

Click vao MODAL va chon Run/Do Not Run Case.

Case Name: Type Stalus Action
i ilinear Static iNot Run {Bun
iLIVEY Moving Load iNot Run iRun
iLIVE2 Moving Load iNotBun iRun

Linear Static : iNot Run iAun

oW

Delete All Results

Show Load Case Tree... |

Bnalysis Monkor Options
{" Always Show
" Never Show

& ShowAlter | seconds

¢) Chay phdn tich mo hinh
Nhén nit Run Now trong hop thoai Set Load Cases to Run.
d) Xem két qua ndi lwc

Két qua chuyén vi, TTGH sir dung, don vi mm.

PLOb 15
PtElm: 15
Ul=0
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Két qua ndi lyc:
Display > Show Forces/Stressed > Frames/Cables...

+~ Case/Combo
. Case/Combo Mame CUEN”ESE]HMWM;%

Do e g—m ''''''
- Component
¢ Axial Force £~ Torsion
i Shear 2-2 " Moment 2-2
7" Shear 3-3 7 Moment 3-3
~Scaling
& Auto
¢ " ScaleFactor ?

{” Fill Diagram

" Show Values on Diagram Cancel |

Nhén OK d& xem két qua néi luc, don vi kN.m, t& hop CUONGDOI:
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Click chudt phai vao bét ky ddm nao dé xem két qua cu thé:

- End Length Difset [Location]-

Case (CUONGDO1 - [End: |Jt 1
hems [Major (v2 and M3] v |Mas/Min Env v 00000
JEnd g 2
=== ,000008 m
(15.00000

D|Sp|a_'|»' DptiUnS' S—

& Scroll for Values
£ Show Max

T e E——

~Resultant Shear

g  Shear V2
219.769 KN
-1088.167 KN
at 0.00000 m

Moment M3
70.8246 KN-m
-84.3433 KN-m
&t 0.00000 m

2
4

Reset to Initial Units |

e A

Units KN.m,C v

- End Length Dffset [Location) -

MEnd: |t 3
~0.000000 m
(0.00000 m)
JEnd b 4
= anoono
(15.00000 m)

,Zﬁ

| Maw/Min Env s

Case CUONGDO1
ltems | Major (V2 and M3)

- Digplay O ptiong -

i Scroll for Yalues
" Show Max

. LDCatiDn [

@ e .

-~ Resultant Shear

Shear ¥2
-235.503 KN
<1047 562 KN
at 0.00000 m

- Resultant Moment

Moment M3
43,3598 KH-m
-400,3386 KN-m
at 0.00000 m

Reset ta Initial Units

Units fKNmE M
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i End Length Dffset [Locatian) £ Display Qptions -

Case CUONGDO1 ; |-End: th: 3 i Scroll for Vialues
ltems  Major (V2 and M3) v [UIjDUUD%UGUUUnT]l " Show Max
- JEnd Location -
“ 0.000000 m TR
(2.00000 m) .0.00000 m
Resultant Shear e
; Shear ¥2

-7.200 KN

-7.200 KN

at 0.00000 m

-Resultant Moment -

Moment M3

-2.4000 KN-m

-2.4000 KN-m

at 0.00000 m

Reset to Initial U nilsj

Units [KN.mC -

v d

O trang thai gidi han sir dung:

Case/Combo-

Case/Combo Name | SUDUNG v

it iasiinsasiss
i ]

~ Scaling -

e
-~ Component
* Axial Farce " Tarsion
7 Shear 2-2 " Moment 2-2
{* Shear 33 i Moment 3-3

& Auto

A A

£ Scale Factor

Options :
 Fill Diagram g

& Show Values on Diagram
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Buéc 6: Thiét ké két cAu dam

(Néu md hinh ding ménu bridge thi thiét ké bang Bridge design). Trong phin nay
ta thiét ké theo Tidu chudn AASHTO LRFD 2007.

a) Dinh nghia Tiéu chuén thiét ké

>|lemDescliplion ek i S e

Item Value
1 |Design Code AASHTO Concrete 07
2 |Muli-Aesponse Case Design Envelopes
3 [Number of Interaction Curves 24 -
4 [ Number of Interaction Points n
5 | Consider Minimum Eccenbiicity Yes
6_| Seismic Zone Zone 4
7 | Paltem Live Load Factar 075
: 3 | Utiization Factor Limit

Design > :

Concrete

Frame Design >

View/Revise

Preferences

- Explanation of Color Coding for Values -

Blue: Default Value

: 7 " Black: Not a Default Value
+ Set To Default Values -+~ : .+ Reset Ta Previous Values

All ltems i Selected ltems & Red:  Value that has changed during
d the curent session

Al ltems j Selected ltems

 Cancel |
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- Chon t6 hop tai trong thiét ké:

Design > Concrete Frame Design > Select Design Combos.

- Load Combinations for Design-

~Select Type of Design Load Combination

Load Combination Type

- Select Load Combinations

List of Load Combinations

LIVE
SUDUNG

Design Load Combinations

B

Set Automatic Design Load Combination Data... 3

0K l Cancel |

Nhén vao nit Set Automatic Design Load Combination Data...

- Limit States for which Automatic Load Combinations are to be Generated

Choose Load Cases to Use for Limit State

Limit State

- List of Load Cases

- Load Cases for Automatic Load Combinations -

Load Case Name

Load Case Type Design Load Type

LiVEd
LIVE2

:
H
S
:
i

LinMoving ‘gBHIDGE LIVE
LinMaving ‘BRIDGE LIVE

|
;

£ Show Only Load Cases with Valid Design Load Types

Load Case Hame

Load Case Type DesignLoad Type

ot
oW

H

i
H

iLinStatic iDEAD
i LinStatic ;DEAD

H
:
H
i
H
H

Nhéin OK.
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b) Thiét ké két ciu
Design > Concrete Frame Design > Start Design/Check of Structure
Két qua cbt thép; don vi kN;em. '

Click chudt phai vao bat ky dim nao d& xem két qua.
+Dam bién

Frame ID a1 Analpsis Section  [DAMDOCB
Design Cade ‘MSHTU Concrete 07 Design Section ;DﬁMDOCB

STATICH { TTCH SHEAR

STEEL
54, 00 0,000 g7 i .30
30, } 4.030
33, Y ] 5 0.630
49,3 a. 3 0.033
33, ]
43,

-~ Muadify/Show Overwiites - Display Details for Selected Item - Display Complete Details

Ovewites |+ Detals | | TebulrData)

Stylesheet: Default

_Table Fomat File |
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Click vao Flex. Details dé xem két qua thiét ké chdng uén.

Units JKN.em. € v}

AASHTO Concrete 07 BEAM SECTION DESIGN Type: Zone B Units:i KN, cm, ©

Frame m 1

station Loc 899.988
Section 1D: DAHDOCB
Cambo ID; CUDNGDO1

]
L=15008..800
B=27.500 D=110.090 bFf=140.000 ds=29.000 dct=5.080 dcb=5.008
E=19994.798 fy=41.369 £c=3.000 fcs=0.000 fys=41.36%

3

DESIGH MOMENTS, M3 . ' ?—
Positive Negative Special special
Homent Homent +Homent. —~Moment
370941.380 0.000 0.000 0.000
FLEXURAL REINFORCEMENT: FOR MOMENT, M3
Required +Homent. ~Homent Hinimum
Rebar Rebar Rebar Rebar
Top (*2 Axis) 0.000 0.'000 0_000 9.000
Bottom (-2 Axis) 100,554 100.454 6.008 9.000
SHEAR REINFORCEMENT FOR SHEAR, U2
Design Shear Shear Shear: Shear:
Rebar Vu phisvc phi=us: up.
0.054 442 .074 207 .686 234,389 0.000

Click vao nit Tabular Data d& xut két qua sang dang bang biéu, c4c phin mém
Excel, Excess... '

File View FormatFilter-Sort ¢ Options
Units: As Noted ?Conc:ele Detais 2 - Bea Bearn Summaly Data “AASHTO Conciete 07 v
Frame DesignSect DesignType Status Location FTopCombo
Text Text Text Text cm Text
| 4 1 ! DAMDOCE: |- ~-Beam = NoMessages 04 - EUDNGDOT
5 eam . yMessages: 1 50.01] ¢ CUONGPOY
o1 DAMDOCB: . 1 Beam' . . ND Messages 10002 EUD\JGDU1

ages .+ BO0027 . G .
.o NoMsssages = |- - ¢ BO002
No Messages : 6£00.02
- NoMessages ' BSO0I3] - CUO NGDO
 NoMessages . - .700007]  CUONGDOT

Mfessages ?50

CUONGDOT.

Recoard:

 Add Tables... »
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Vo File > Export Current Data > To Excel, ta dugc két qué nhu sau:

Edit > -8 X

fnset  Format JTools Data  Window Help

B 7 U.

Y File View

2 . Frame DesignSec DesignType Status  Location FTopCombo FTopArea FBotCombo FBotArea: VCombo
3 Text Text Text Text . o Taxt Coem2 Taxt L ocm2 Text |
il DAMDOCE Beam Mo Messages 0 CUONGDOT . 21707 CUONGDO1 18135 CUONGDO1™
51 DAMDOCB 'Beam o lMessages 50.01.CUONGDO1 | 0.CUONGDO1: 135194 CUONGDO1
6 1 DAMDOCB ‘Beam Mo Messages 10002 CUONGDO1 0 CUQNGDO1 . 25.166:CUONGDOT

_____ N DAMDOCE :Beam Mo Messages  150.03: CUONGDO1 ~ 0iCUONGDCT 367386 CUCNGDO1
871 ‘DAMDOCB Beam Mo Messages 20004 CUONGDO1 ~ 0.CUONGDO1:  48.234 CUONGDO1
91 DAMDOCB :Beam No Messages  250.05!CUONGDO1 ¢ 0 CUONGDOT . 59.6481. CUONGDO1
107 DAMDOCH :Beam INo Messages  300.06:CUONGDOA 0:CUONGDQ1 :  70.5807 CUQNGDO1

11 ‘DAMDOCB :Beam Mo Messages  300.06 CUONGDO 0:CUCNGDO1 :  70.9307 CUONGDO1
127 .DAMDOCE Beam Mo Messages  350.053 CUONGDO1 U'CUONGDO1 ®  76.4226 CUONGDO1

131 :BAMDOCB Beam o Wessages  400.047 CUONGDO1 | 0 CUGNGDOT: ™ &1.6679°CUONGDO1
14" ‘DAMDOCB Beam Mo Messages  450.04:CUONGDO1 . 0:CUONGDO1 . 86.6825:CUONGDO1

1511 DAMDOCE Beam ‘No Messages 500,033 CUONGDO1 0:CUONGDO1 . 914827 CUONGDO1
161 DAWMDOCE Beam "'550.097 CUONGDO1 - 0.CUONGDO1  96.0846 CUONGDO1

7n DAMDOCB Beam 600,02 CUONGDO1 0:CUONGDOT ™ 100, 4:.4a CUONGDO1

81 DAMDOCE :Beam 0

600.02 CUONGDOT.
H o4 N'\Cn Dt Sum2 - AASHTO Concrete 07/ Program Controf / i

‘Daw~ iz  AutoShapest N w [ (O Ay
Ready MU

CUONGDQO1

+ Dam doc gitta:

Frame D 2 Analysis Section  |DAMDOCG
Desian Code ~ #AASHTO Concrete 07 Design Section DAMDOCG

COMBO STATION TOF - BOTIOM SHEAR
STEEL STEEL

gg.01¢ 0.030

3¢.016 0.G30

96,542

98.864

9&,883

M|
O E

i
[l
2 D
Ca

[&5]
el

oy Etn
o

.

[

.
L

[ T it
[

N

- Madify/Show Overwites—  Display Detalls for Selected ltem-~ s o Display Complete Details

[ j : :
Ovenwites j : Details 2 : T abular Datag !

1550 H e H P

Stylesheet: Default

CancELmE E at Fi j
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|| Fie

AASHTO Concrete 07 BEAM SECTION DESIGN Type: Zone O Units: KN, cm, C

Frame I 2
Station Loc 899.988
section ID DAMDOCG
Combe ID CUONGDO1

L=1500..600
B=27.500 D=110.006 bf=160.000 ds=20.860 dct=5.000 dcb=5.900
E=19994.798 fy=41.369 £c=3.008 fcs=0.000 fys=41.369

DESIGN MOHENTS, M3

Positive Negative Special Special
Homent Homent +Homent ~Homent
361394.339 0.0006 0.0060 0.0e0
FLEXURAL REINFORCEMENT FOR HMOMENT, M3
Required +Homent: -Monment Minimum
Rebar Rebar Rebar Rebar
Top (+2 Axis) 0.pan 0.p800 0.000 a.008
Bottom (-2 Axis) 96.983 95.983 0.000 0.000
SHEAR REINFORCEMENT FOR SHEAR, U2
Design Shear Shear Shear: Shear
Rebar Uu phi=vc phi=Us T ep
0.056 446:890 206.308 240.582 9.900

+¥D5n1ngang:

Details

Ovenarites

Frame D Analysis Section {DAMNGANG
Design Code SHTO Concrete 07 Design Section ;DAMNGANG
COMBD STETICH TOE BOTTIOM SHEZR
jial LoC SIEEL STEEL STEEL
CTICHGDD 0.0l 24,294 21,890 3
IZUCHEDO 50.00 24,177 22,003 3
; 100.00 24.133 22.043 3
154,00 z4.177 22,005 ]
24.294 1.830
0,00 1,327 g, 00 a.o

-~ Display Complete Details

Tabular Dat

Cancel

Stylesheet: Default

Table Format File :'

| —
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File

Frame > 12
Station: Loc 200.668
section ID DAMNGANG
Combg ~ ID CUONGDO1

L=2080.000

DESIGN MOMENTS, H3
Positive Negative
Homent Homent
56301.433 -51897.595

FLEXURAL REINFORCEMENT FOR MOHENT,: M3

Required +Homent

Rebar Rebar

Top (+2 Aaxis) 24.294 8.000

Bottom (-2 Axis) 21.890 21.898
SHEAR REINFORCEMERT FOR SHERR, V2

i, Design Shear . .. Shear

Rebar Yu phi=Uc

8.0833 163.360 163.462

ARSHTO Concrete @7 BEAT SECTION DESIGN Type: Zone © Unitss KN, om, ©

B=30.000 0=80.080 bf-30.600 ds=0.000 . dct=5.800 dcb=5.000
E=19994.798 fy=41.369 fc=3.000 fcs=0.000 Ffys=41.369

Units (KN, em,C 3

?1r_f<

Special; Special
+Moment -Homent
0.000 0.060
_.~Moment Minimum
Rebar: Rebar
24.294 8.008
0.660 0.008

. Shear: Sheart .
phixys i Up:
100.373, b.000
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Chwong 8

Vi DU TiNH CAU DAY VANG

BANG SAP2000 V14

A - MO TA BAI TOAN

Xét vi du mé hinh céu HA.
So dd nhip 62m + 128m + 62m
Céu xién goc 27 do trén mat bing so véi phuong dong chay
Dam cau 1a ddm hop BTCT 50 MPa, kich thudc chi tiét nhu sau:

7N

750

p 110 40, 50

200 2040 40} 750 .

%
9 g ; .8-

% o s T g

o LT W P
b .,.-',_””1111111111/1///1//1////////////////////////////////4'////////////////////////I////////I///_//l”l/r/””;”l!{1‘:””"..,.',......-.-,-"‘:,._.Av, il g 8
e 7 JIIII[’II_{I'I:HW/ TLT T l/l/l/l/l/l,%ll/ll,mllll/l/lall'// 177,77 1%
s T_7_7T 70 ] ¥ 70 | 15,2

LT 7 =
75 80 80 75
| 260 260 | 450 | fi1

s
t=

5

180

Thép cu bing BTCT véi bé tong cip 45MPa, kich thudce cu thé nhu sau:

Céc mit cét thap cau:

MAT CAT

200

MAT CAT I1-ll
y 140 .
T, T
\WZ2Z2%R
=l ZE
‘f/ /‘C
ﬁ[, 160 ﬁl,‘_A‘v

MAT CAT IlI-IN
L0
80

1 p— 1 N

Y 4 // [
=1 / o

b Q‘/ﬁ‘/ a/é

L 160 B
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MAT CAT V-V

100

MAT CAT IV-IV

v

ey

80
200

1

120
200
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Cap day vang gbém 2 loai:
+ Loai 25 s¢i 12,7mm,;
+ Loai 37 soi 12,7mm.

B - TRINH TU THU'C HIEN

Dé m6 hinh duge ciu diy ving thuc t& nhu trén ta thyc hién qua cac budc sau:

1. Khéi dong SAP2000 tr man hinh desktop & , hoic khéi dong chuong

trinh tlr nit Start cia Windows.

- Computers and Structures

s ETABSY Computer
.o SAP200014 .
X ReadMe , Network }

<% SAP2000 Analysis Reference
7= SAP2000 Basic Analysis Referenc Connect To
‘E SAP2000 Database Documentatis e
“7= SAP2000 Getting Started Control Pang!
% 54P2000 Introductory Tutorial
Y. SAP2000 Release Motes Default Programs
%€ sap2000 ;
2 Cyberlink YouCam ["} Help and Support
o Extras and Upgrades
i FinePrint
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2. Viao menu File > New Model... (hodc nhdn t6 hop phim Ctrl + N) dé thuc
hién mdt md hinh mai.
3. Hop thoai New Model xudt hién chon don vj tai 6:

Mew Model Initialization
& Initialize Model from Defaults with Units

™ Initialize Model from an Existing File

O khung Project Information:

« Project Information -

| ,,,Mq_djfye.’.S,hmu.lnfnﬁ.h....:

nguoi ding cé thé kich chon d& didn tén céc théng tin lién quan dén dy 4n két cdu
dang thuc hién nhu tén du 4n, tén don vi thiét ké, tén cha du tu, don vi thi cong,
giam sat. .. .

K& tir Version 10 tr& di SAP2000 hd tro rit nhidu miu mé hinh (template).

-~ Select Template

.1 A—‘Hj_o

Blank Grid Only Beam 2D Trusses 3D Trusses 2D Frames

kil

3D Frames Wall  FlatSlab Shells - Staircases Storage
: Stiuctures

Undergroaund Solid Models  Cable Bridges  Calrans-BAG  Quick Bridﬁe Fipes and
Concrete - Plates
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V6i mbi template ngudi dung sé di vao timg loai két cau, cdu kién méu dinh hinh
sin ma chi cin thay dbi cac théng s kich thude 13 c¢6 duoc két qua moé hinh mong
mudn. DAy ciing 14 mdt cach tao m6 hinh nhanh so véi cac phdn mém két chu khac.

v' Dbi v6i cong trinh cu, SAP2000 hd tro template Quick Bridge dung dé mo
hinh nhanh chéng cac kiéu clu don gidn dam hop, ddm I, ddm T, cdu ban...;
template Cable bridge ding dé mé hinh cau treo day véng. ...

v Dbi voi cac cong trinh dan dung va cong nghi¢p thi Staircases dung md hinh
cau thang, Storage Stuctures dung mé hinh bé chira nude, Cac mé hinh gian,. ..

v' Dbi v6i cac cong trinh thuy 1oi thiy dién ding mau Solid Models dé mo hinh
dap thiy dién, tuong trong luc; ding Underground Concrete dé mé hinh cac

~ khéi bé téng ngam, ...

v" Trong SAP2000 ding 2 template 13 Blank va Grid Only d& mé hinh két cdu
¢6 su dung céc cong cu md hinh ctia SAP2000. Tc 1a mé hinh ngay tir dau,
khong théng qua céac template dinh trude.

V6i mdi template miu khi dua tré chudt vao sé hién thi tips huéng dan vé cong

dung ctia mdi template do. C6 thé noi SAP2000 V14 ¢6 giao dién dd hoa than thién,
dé str dung hon nhiéu.

Trong vi du nay ta trinh bay cdch mo hinh cau day ving bang cach str dung hé ludi.

4. Tiép d6 chon:
Cartesian ] Cylindrical ]
Coordinate System Name - o

GLOBAL

-~ Number of Grid Lines
Grid Only X direction

Y direction

Z direction

dé khéi tao dang mé hinh tir cac dudng lusi:

z“Glid Spacing
% direction §52
.Y direction ﬁM

Z direction ﬁﬁmmwmm

«~ First Grid Line Location
X direction
Y direction

Z direction

r._ aK f Cancel I
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5. Man hinh hién ra ta tht b6t mot ctra s6 2D
6. Sau khi tao Iuéi xong ta hiéu chinh d& c6 khung ludi cla ciu day ving nhu
mong mudn: ' :

7. Tuy nhién, cu HA 13 mét ciu xién g6c 27° trén mit bing nén phai tao mot hé
théng ludi cho tién viée md hinh héa: Vao menu Define > Coordinate Systems/Grids. ..

S ———

Define ; BriM Dpaw Select Assi
[ﬂ_i:: Materials... »

. Section Properties »

a7 Mass Sgurce..

- Coordinate Systems/Grids...

tao thém mdt hé ludi khac: Bing cach chon nut Local System Origin. ..

Locate System Origin... 'J\
|

ta hiéu chinh cac thong sb:
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Caoord System Location And Orientation

-~ Coordinate System Name
%GLDBALJ

-~ Option
D “ 3D

~Drigin Location
Global X

Global ¥

Global Z2

- Origin Brientation - Rotations in Degreeg e

about Global Z 27 T

about Giobal ¥’

about Global ®"

MBS hinh cau:

Ta tién hanh mo hinh 1 nira cdu sau d6 lay déi ximg qua mit phing.
- M6 hinh 1/4 ban mit ciu bang phan tir Frame

+ Dung Iénh: Draw > Frame Cable/Tendon...

Straight Frame
MC Dam Hop
Continuous
Q.

Mone <space bar>

+ Chia ban mat ciu thanh cac doan c¢6 chidu dai bang dét duc.ciu
Chon mit cau :
Dung 1énh: Edit > Edit Lines > Devide Frame...

Chia mit cau thanh céc d6t c6 chidu dai bang nhau.

+ Chuyén hé truc toa dd sang hé toa do cau.

Click chudt phai vao man hinh, chon Edit Grid Data. ..
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- Gyshing e ey e Cligk b

_§GLDBAL ~ Add New System..

;

Add Copy of Systém... g
|

|

Modify/Show System..

Delete System

o 3

Can‘c}elﬂi _%

Chon vao HTD CAU sau do nhin nit chon vao Convert to General Grid, sau
d6 nhan nat OK.

Tiép tuc chon cac nit trén mit cau.
Dung 1énh Edit > Replicate...

Linear % R adial % Mirror ?

 Incrementg-r ey o Beplicate Options

YR

i E Modify/Show Replicate Options... |

dy ?‘972 — 2 2 of 2 active boxes are selected
|
i
£

dz 50. , I Delete Original Objects

- ihcrement Datg -y

MNumber ;1 - o

| oK a Cancelg

Tuong ty, chon lai cac diém ndt va ding 1énh Edit > Replicate. ..
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Linear

Radial - Minor {

Increments ~ Replicate Options
dx ' Madify/Show Replicate Options... §
dy 2 of 2 active boxes are selected
ds {"" Delete Original Objects

“Increment Data -

Number |1

| 0K 1 ‘Eanceli

Lién ket gifta cac nit nay lai véi nhau bang lién két cing.

Link/Support Type

iLinear

Propenty Name iLien ket cung Set Default Name |
Property Notes Modify/Show...

T otal M éss and Weight
Mass - fnmmwﬂmw Rotational Inertia 1 oo

Weight Rotational Inertia 2

Rotational Inertia 3

- Factors For Line, Area and Solid Springs
Property is Defined for This Length In a Line Spring

Propeity is Defined for This Area In Area and Solid Springs

- Directional Properties

" Direction Fixed Properties

WU v !

w U2 v

WV U3 v

¥ R v
. W R2
v R3 v ] C§nc§| i
FixAl | Clearll |
L
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Thay ddi 1an lugt mat cit tai muc Section trong hdp thoai Properties of Object dé
mb hinh thap ciu.

+ Tai thap cAu, ta chia thanh céc doan cach nhau bing khoang cach gifta cdc doan
day vang. '

Line Object Type

Tuong tw, tir md hinh ludi da c6 sin ta mo hinh thép cau.
Dung 1énh: Draw > Draw Frame/Cable/Tendon.

aighf Frame

B %VSquiun MC1_1
%Morﬁeﬁi Releases Continuous
{ X Plane Dffset Normal 0.

i§ Djawing Contral Type

None <space bar>

;w
[

B

7
it
Lo

i

Tiép d6 v& ddy vang:
Dung 1énh: Draw > Draw Frame/Cable/Tendon...

Khi da hoan thanh xong 1/4 mit cit doc cdu. Chon toan b Y mit cit, trir thap

Line Object T ypew T Mﬁﬁihﬁﬁﬁéw
Section DAY25
Moment Releases Continuous

*Y Plane Dffset Normal 0.

Drawing Contral Type

None <space bar

cau. Sau d6 ding 1énh Edit > Replicate...

Linear i Radial

i

- Mirror About Plane

Mirror

 PalleltoZ ¢ ParalleltoX ¢~ ParalleltoyY 7° 3D Plane

Intersection of Plane with XY Plane

x1 ;0. vl

U..

1.

2 | ' ¥2

L

~ Replicate O ptigng =

Modify/Show Replicate Options... |

9 of 9 active boxes are selected

" Delete Original Objects

| 1]¢ ; Cancel%

Chon tab Mirror, thiét 18p cac tham s6 can thiét va nhin OK.
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Tiép tuc chon mét nita ciu va dung 1énh Edit > Replicate ... va chorn tab mirror
dé mo hinh toan b6 cAu.

8. Khai bao vit li¢u: Bé tong thap: 45 MPa, bé tong ddm: 50 MPa, bétdng coc:
30 MPa. Vao menu Define > Material... '

dvanced - model day vang

ﬁé%iﬁé"’"{ BiM Draw Select Assi
IF&  Materialg-
T3

Section Properties »

xuét hién hop thoai Define Materials: .

Diefine Materials

K -~ Materials + ~ Click tor
i e \: Add New Material Quick... 1 |
| e Add New Material... |
Add Copy of Material.. |
n Madify/Show Material... 1 ;
Delete Maternial I ;

™ ShowAdvanced Properties

Cancel |

nhép nit Add New Material...

Add Néw Material... l

Tt

xuét hién hop thoai Material Property Data, trong ndy ta chon cac thong sb cho vt
liéu thap nhu sau:
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Wlaterial Propert

General Data

Material Name and Display Color iBT Thap B

Material Type i Concrete :_%

Material Notes Modify/Show Notes... i
-Weight and Mass ~ Units

Weight per Unit Volume 12451663 - fkmC ¥

Mass per Unit Volume WW

- | sotropic Property Data
Modulﬁs of Elasticity, E ) - {2,000E+08
Poisson's Ratio, U ]Elméwuwwm

Coefficient of Thermal Expansion, A [1.200E-05

Shear Modulus, G

- Other Properties for Concrete Materials
Specified Concrete Compressive Strength, fc Q 45000,

£ Lightweight Concrete

pouction Faois

{ Switch To Advanced Property Display
ok ] Cancel |

Material Name  JBT Thap

Material Notes Modify/Show... |
Options

Material Type i Concrete 3 ;J

Directional Symmietry Type } Isotiopic l ‘:J

Display Color ‘ i _— )

i Matenial Properties are Temperature Dependent

g Modify/Show Material Properties... ' 1

0K | Cancel ;
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A . , Modify/Show Material Properties...
Trong hdp thoai nay ta chon nuit . it P

nghia cac thong s6 cho co ngdt va tir bien nhu sau:

pendent Praperties for fancrets . : “

Ma‘erial Name ........... N M al9[i5| Type v e e e e Symme"}l Type
IBT Thap [Cancrete ‘ ¢ Jisotiopic
Time Dependent Type i Units CEB-FIP Parameters -~ -
 CEBFIPS0 L RNmET ”;j : e
R : Relative Humidty % o
Time Dependence Considered o« - e - Notional Size, b 01 - -
™ Compressive Strength and Stitfness Shrinkage Coefficient, Bsc 5,
[Modulus of Elasticity) "
Shiinkage Start Age [days) ) [3
¥ Creep

'~ Shlinkagé

Creep Analysis Type

¥ Full Integration
" Dilichlet Series With { Tems

Shuw Elol

L0k ] ”lb:anceli

dé xem dd thi ta nhip vao nit Show Plot... | cac dd thi theo thoi gian nhu sau:

- Material Type

: IConcrete

Time (Days}

Age at Loading (Days)

Time Range Plotted

"From (Days) i,
To {Days) 110000,

]
2.
% Plot Scale Type
1 ™" Log Scale for Horizontal Asis E
% £7 Log Scale for Veitical Axis
@
g Plat Control Parameters
Background - ;:Auto §
Curve Color .

£ Add Lekt and Right Borders

£ Add Top and Bottom Borders
£ Disable Snap

i
. : i

S § | X 1 ) v,
Mouse Pointer Location  Days [2033,4106 Vent |2,8879 Units KN, m, C
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Matefial Type -~ Symmetry Type -

-~ Material Name

{BT Thap iConcrete {isotropic
. Select Item to Plot

¥10

480, Shrinkage Strain m:j

nry

= Time Range Plotted

368, P
— From {(Days) §U

322, £ ToDa -
]

276, @ Plot Scale Type
E I Log Scale for Harizontal Axis

230, £ ™ Log Scale for Vertical Axis
=

184, % Plot Contiol Parameters
8 5 E

1387 = Background Auto x

Curve Color ﬁ
92, ™ Add Left and Right Borders
P " Add Top and Bottom Borders
‘ [” Disable Snap
0 l e |
00 80 - 80 100x103

)

Mouse Pointer Location  Days {3082,5113

%KN,m,C 'i

Vert 14 581E-04 Units

Done

Tuong tu cho vat liéu dAm (khong

khai bao tir bién va co ngodt) va coc:

292

tdaterial Progerty

- General Data

{67 Dam ]

Material Name and Display Color

Material Type ] Concrete “:é

i Material Notes Modify/Show Notes... ]
-Weight and Mass Units

‘Weight per Urit Volume {245,1563 [KN.mC  x}

Mass per Unit Volume

« |sotropic Property Data
Modulus of Elasticity, E

2/000E +08
e
[1.200E-05
ffez3077

Paisson's Ratio, U
Coefficient of Theimal Expansion, A

Shear Modulus, G

E - Other Properties for Concrete Material

iSUUIJIJ,

Specified Concrete Compressive Strength, f'c

™ Lighty\;eight Concrete

I —

™ Switch To Advanced Property Display

[—E—K__i C.ancel ]




Material Froperty Data

-~ General Data

Material Name and Display Color BT Cac -

Material Type v I Concrete L]

t aterial Nates Modify/Show Notes... ]
~Weight and Mass : : Units

Mass per Unit Valume

Weight per Unit Volume 163 [kNmc v

~|sotropic Property Data

todulus of Elasticity, E o [2.000E+08

Poigson's Ratio, U

Coefficient of Thermal Espansion, A
Shear Modulus, G i 76923077

Other Properties for Concrete Materials

Specified Concrete Compressive Strength, fc

[~ Lightweight Concrete

Shear Stoength Feduction Factor

™ Switch To Advanced Property Display

Cancel |

Khai béo dic trung vét lidu cap diy ving:
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- General Data
Material Name and Display Colar
Material Type

Material Notes

[CaF1E2

% Tendon
Modify/Show Notes...

~Weight and Mass
Weight per Unit Volume

Mass per Urit Yolume

|sotropic Property D ata
Modulus of Elasticity, E

Poisson's Ratio, U

Shear Modulus, G

Coefficient of Thermal Expansion, A

‘;"1""999E+ne o
-

[1i70E05
T”smusa o

Mirirnum Yield Stress, Fy

Minimum Tensile Stress, Fu

- Qther Properties for Tendon Materials

{™ Switch To Advanced Property Display

Cancel 1

9. Khai b4do mit cét ngang dim va thdp. Vao menu Define > Section Properties

> Frame Sections. ..

Defing - Brld

w*”’?gi s

s& xuét hién hop thoai Frame Properties:

294

Assign Digpley. Demgn o e
e Materials.. D,.,@ A 3d w w2 yz o
I " Sectlgn pereﬁ:lES el J]G’I “Frame Sectmnsk. .
ag Marr ‘%nnrre . Tendon Sectmni"%



Frame Properties
° - Properties -~ Click ta:

o iFind this property: Import New Property... j

- Add New Property... l

Add Copy of Propety... 4’

i

|

Cancel ]
i, Add New Property..., o oA TiaA 1A : .
nhdp nut s s& xuit hién hop thoai Add Frame Section

Property. Trong nay ta chon:

- Select Property Type —

Frame Section Property Type

; Ad‘d Frame Section

Select Property Type -+ e — e

Frame Section Property Type

- Click to Add a Section :

A
H

=
[=|=]
i
i =
% o
H
General : Nonprismatic Section Designer

Cancel 1
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- Tuy chon General cho ta thiét 14p mit cat voi cac thong sd 14 dic trung hinh
hoc clia mat cit va mit cit xudt ra 1a mit cét thy v v6i cac théng sb di duge nhap

- Tty chon Nonprismatic 1a tity chon cho ta thiét 14p mit cit thay dbi tiét dién
theo mot quy luat ndo d6 (dudng thang, prabol...)

- Tuy chon Section Designer ngudi ding c6 thé dinh nghia mit cit tiy ¥, thiét ké
chu kién bang c4c dudng cong tuong tic (Interaction Diagrams) dudi dang khéi va
dang phing (Tinh ning ndy dugc thiét k& chuyén nghiép hon trong phan mém
chuyén dung ciing hang CSI 13 Section Builder).

O vi du nay ta chon kich vao:

Section Designer

SAP2000 xuét hién hdp thoai SD Section Data:

S Section :Dza'%‘av o

Trong hop thoai nay:
0 khung Base Material 13 dmh ' SectionName  |FSEC4
nghia vat liéu chudn, tic 1a vat liéu Section Notes Modify/Show Nates... |

ma khi tinh todn chuong trinh s& quy
Caf vat 11e_:u7 kl;ac ve vat‘ he;uA.dO || | BaseMaterial 4+ {ITHEP -
thong qua ti sO modun dan héi(n) B
gita 2 loai vt liéu. || Design Type
, . , & No Check/Desi Cl
O khung Design Type cho phép o mnecken 0
e an . ~ R Ea ok £~ [General Steel Section
nguoi dung dinh nghia ki€u thiét ké
cho két cau, c6 thé 13 khong thiét R z
ké/kiém tra, thiét ké mat ct thép, | | ©
hay c6t bé tong( c6é thém 2 tuy chon
1 thiét ké hay kiém tra bén dudi).
e khung - Define/Edit/Show ~ Define/E dit/Show Section
Section 13 phin quan trong nhit m& § i Section Designer. } |
trinh thlét ké SectiOl’l DeSigI_]er Cho 5 Section Properties - r Propety Moadifigrg -y

Set Madifiers...

Trong khung Section Properties
ding d& xem céc tinh chit cua
mi_it Cét. i 3 Cancel |

Display Color
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1
A

Trong khung Property Modifiers cho ngudi ding tr dinh nghia cac hé s vé
trong lugng, do ctimg ctia phén tir theo cac phuong...

Trong vi du nay ta chon Section Designer dé thiét ké mat cét hdp.

SAP s& md mot trinh thiét ké méi cho viéc thiét k& mat cét theo y ngudi st dung.
Dé d€ dang cho viéc v& ta chon lai don vi ¥ =-82353 [KN-mm  v| 5 chon lai cac
théng sd

Preferances

; - Dimensions :
; Background Guideline Spacing ﬁlﬂ]ﬁm“u‘“ millimeters
% % Fine Grids between Guidelines ﬁ—_— |
! Nudge Value milimeters

Screen Selection Toletance pixels

Screen Snap To Tolerance pixels

Scieen Line Thickness pixels

Printer Line Thickness pixels

Pan Margin percent

Auto Zoom Step percent

Max. Mesh Size [Absolute]
Max. Mesh Size/Qverall Dim.

millmeters

millimeters

.Tiép d6 v& mit cit cho dam, thap va coc.
10. Céc mit cit dwgc vé bang trinh Section designer nhw sau:

I CSISD - MC Dam Hop le= B! K |

AAAAAA

)
L
09,99, 9.0,5.,9.9.9,%,9,9.9.9.004%

RARFFFIXXRSN

Done
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trong ndy ta c6 thé dé dang xem dugc céc img x{r cia mat cat.

Properties

Base Material  {BY Dam >
Xeg
Ycg

| Avisange  f900 ~>.>_j :

B 11,4925 i
J 11,3965
133 4,002

122 4554068 b
123 0015 i
AS2 2,2007
AS3 88798
533(+face) 3489

533face) 4,1996
522(+face) 42,1415
§22(-face] 421931
Z33 5,4205
222 62,94

133 0,5301

122 E.295

d33pna 03116 :
d2Zpna 6,613E-03

[ 807
e
050 1.00' 1550 :2.007.250

{ Giagh - TMoment-Carvatue

e

| swStiain

“Neutial Aidis:

it Exactinie Cuve (7 “Show Numerical Ra:
T~ ‘Plot 343 Fiber Modsl Cuive i o Himsio Res

wlosts Contict=

|7 Cosnidesiiodiodel NoolPons 0
I BBenseowis] Jo . hegepeg 0.
| Maowvanse [0

onrite e {Ebvast himats Slair)

Mane = 43,578
(b Sieel s

298



I Elastic Stress . #

- Forces

we fozaii
¥ Mk [677.5090328

¥ My {271.16361312
™ W
= w
~1

{4.8639,-2,0648)

UKI

o

11. C4c mit cit khac nhw sau: 3

I CSISD - MC Be Thap

Fite Edit View Define Draw Select Display: Options: Help ) I
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CSES0 - MES 5
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FileEdit

e Brefine

| of=] 2] 8]

,@i ,@-)i,@iﬁi; %E%MH s'ss';

-] }D»_Dne 1

12. Thye hién vé mé hinh ciu HA. Sau khi tao [u6i vi v& dugc mot phan tw md
hinh ta dinh nghia mot sb lién két:
Vao menu Define > Section Properties > Link/Support Properties...

Deflnei Bridge Draw Sefect

Assign

V_"; Iaterials..,

m

Analyze Display Design ©

@ﬁBd W oxz yz o F

L Section pi—'o;;erﬁeg

I

T

a‘?‘ Mas_, Sourcr:

Cocrcllnate S}"temw Gnds

;' Jomt Conrtralnt;

f’:f Joint Patterns...

Section Cuts,..

M}:.

Erame Sections...
Tendon Sections...

Cable Sections...

. Area Sections..,

- Solid Prcpertlh

- Remfcrcement Bar SI"ES...

"‘Llnb’Suppmt Pmperttes - 1
Freguency Dep. Link Props... L‘J

s& xuét hién hop thoai Link/Support Properties:
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7 Propertigs ey Click to:

~ Add New Property...

Add New Property...

nhép nut | tiép d6 khai bao lién két rang budt cac mit diy ving

va dam cirg nhu sau:

Link/Suppart Type ;Linear : :_j
Property Name ;Lien ket cung ’ Set Default Name g
Property Notes Modify/Show... ]
- Total Mass and Weight
. Mass o Rotational Inertia 1 o
L weight b Rotational netta2 10
; e ionl s 3 e
E ~ Factors For Line, Area and Solid Springs ‘ [
[ Property is Defined for This Length In a Line Spring

Property is Defined for This Area In Area and Solid Springs

.~ Directional Properties ¢~ P-Delta Parameters -
Direction Fixed Propeities advanced :
| W u2 v}
‘ VU3 vl

¥ R1 v )
l M R2 v 0K 1 : : ‘
i v v Cancel ; , : =
% Fix Al | Clear All -
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Tuong tu cho lién két cia goi cau. Lién két rang budc nay gan cac nut trén dam
cimg va dam ngang cua thap d€ mé ta Gng xr cla goi cau, c¢6 thé xem nhu dicu ki¢n
truyén lyc gitta dam cing va thap cau.

Link/Suppart Type 1 Linear

Property Name gﬁoi cao U Set Default Mame

Property Motes Modify/Show...

- Total Mass and Weight

Mass i 0, Rotational Inertia 1
Weight iU, : Rotational Inertia 2

Rotational Inertia 3

~Factors For Line, Area and Solid Springs

Property is Defined for This Length In a Line Spring

Property is Defined for This Area In Area and Solid Springs

+ P-Delta Parameters

- Directional Properties

Direction Fixed Properties ! Advanced. ]

MV u v
™ u2
# U3

oK |
I~ R3 Cancel: i
Fissl | Clearall | |

13. Tao céc chd lién két cho gbi cu va lién két diy ving bing cach tao cac nit
sau d6 lién két voi dam chii va nbi bing céc lién két. Nhén t6 hop phim Ctrl+R dé
thuc hién viéc nay.

14. Khai bio mit cit diy ving. O day, ta sir dung loai tao thép 15,2mm dugc
ghép thanh 2 loai bé: bé 37 tao va bo 25 tao. Vao menu Define > Section
Properties > Cable Sections. .
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mﬁeﬁne ] BiIM  Draw  Select Assign  Apalyze Display Design  Opt

FE Materials... 200 3d w sz yz o {
Section Properties »| YT Erame Sections...

@2 MWass Source.. Tendon Sections..,
Ceoordinate Systems/Grids... Lable Sections...

¢ Joint Constraints... & Area Sections... L

Add New Section... |

s& xuit hién hop thoai Cable Sections nhép nut
nghia. Dinh nghia loai b6 37 tao:

va dinh

Cable Section Name 137740
Section Notes Madify/Show... |

----- Cable Material
Material Property ij] CaP152 __V_‘

~ Cable Properties
" Specify Cable Diameter
£~ Specify Cable Area
Tarsional Constant
Moment of Inertia

Shear Area

Modify/Show Cable Property Modifiers... |

~ Unitg -
IKN. em. € R Display Color il
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15. Khai bao thém cac dic trung hinh hoc

rame Property/Stiffness Modification Factors

- Property/Stiffness Modifiers for Analysis

Cross-section [axial] Area
Shear Area in 2 direction
Shear Area in 3 direction
Torgional Constant

Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Mass

Weight

Cancel |

va tuong tu ta khai bao cho loai 25 tao, chi khéc loai 37 tao & di¢n tich mat cit ngang.
MO hinh cu sau khi khai b4o xong nhu sau:

16. Khai b4o tai trong ban thin. SAP di mic dinh tai trong ban thin trong két
chu, tuy nhién d€ kiém tra ta vao Define > Load Patterns. ..
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Qefme Bridge Draw _Se!':j;t Azsign
& Materials... ® ¢
Secticn Properties yo B
@Y Mazs Scurce..
Coordinate Systemz Grids...
¢, Joint Constraints..,
Jeint Patterns...
"o Groups..,
Section Cuts,.,
Generalized Displacements...
Functicns »
IHEL Load Patterns... i
SE Load Cases... b

dé xem lai:

Load Pattetns S S

Self Weight " Auto Lateral
Load Pattern Name Type Multiplier Load Pattern

Halo

i+ Click Tor

Add New Load Pattenn

Modify Load Pattern

Delete Load Pattemn

Show Load Patten Notes... j :

'17. Khai béo tai trong xe. Vao menu Define > Bridge Loads > Lanes...; hodc

c6 thé vio Bridge > Lanes. ..
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Ericlge‘E Draw  Select  Assign  Apalyze mﬁeﬁne } Bridge Draw Select  Assign Ana[;zr: Display De

@,@ 3dx_l,l xzyz

. Abutments...

Brldge \".’lzard V_g' Mat&rlal&
La}mm ng e e cocton pmpeme..r.m S R
ek Semcnf ) e M, Ma:s Sour'_e o
: Diaphragms.. : Coordmate S}fftems,‘Gnm -
:‘ Bestrainm'"w s N '54?% Joint Con,tramtsu.
Bearings.. . lointPattems.
Ecundation Spnngs ny Qroup«s:,..

v Sectien Cuts...

s& xuét hién hdp thoai Define Lanes:

\ Define Lanes

~ Click to:

Add New Lane Defined From Frames...

Add Copy of Lane...

Modify/Show Lane...

Convert Lane Definition to *'From Layout Line"

-
|
1
|
|
i

- Cancel |

Add New Lane Defined From Frames... 1

Trong hop thoai nay ta chon nut

hép thoai Lane Data va ta dinh nghia céc thong 56 cho Lanel nhu sau:

308.

: ﬂents,‘...v 'Generaliged Displacements..,

 Parametric Variations. Funmons e }

DEL Load F'.atterrlr \g\
vBi o A%

; «E Load Cases.., /f&\\\&
[v] Auto Update Linked Bridge Objects Bt Load Combinations.. ;“l;‘ {. TR
--------- : e , . e IR/

: i : S : 1
, Lahes‘f‘ S '_’]:f J { _ ‘Bndge Loads s rlgl_ Lanes:. ™ i
& Vehicles.. . . Named Views.. ‘ (B Vehicles, w

s€ xuat hién



[

S

Lane Name ‘ JLANET

F»rame : Centerline Offset Lane Width

Add

Insert J

_ Delete

Reverse Qrder ! Reverse Sign { Move Lane... |

Lane Edge Type

LetEdge  [interior ]

Along Lane 13,048 ‘ “
Right Edge !Inté‘ri‘or ‘ ?1 Across Lane

- Maximum Lane Load Discretization Lengths -

- Additional Lane Load Discretization Parameters Along Lane

¥ Discretization Length Not Greater Than 1/ !4 - of Span Length

¥ Discretization Length Not Greater Than 1/ ﬁh T of Lane Length

~ Objects Loaded By Lane

¢ Program Determined
{* Group - 1

Display Color
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tuong tu cho céc lan con lai:

" Lane Name JLANE3

Centarline Offset Lane Width
1,75 5[3,5

Insert

up—

Delete

Reverse Orider |  Reverse Sign ;I Move Lane...

~|ane Edge Type Maximum Lane Load Discretization Lengths
Left Ed'ge Ihtréri»dr v Along Lane ) 148 o
S ooslae B
Additional Lahe Load Discretization F'ararﬁeters Along Lane é
¥ Discretization Length Mot Greater Than 1/ o of Span Length
¥ Discretization Length ot Greater Than 1/ of Lane Length

- Objects Loaded By Lane

£ Program Determined

£ Group i k “'-IUK } Eancel‘j

Display Color
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Lane Name

Frame Centerine Qffset  Lane Width

~ Reverse Order Reverse Sign | Move Lane... i
- Lane Edge Type + ~Maximum Lane Load Discretization Lengths-
Left Edge flntérior Along Lane
Right Edge grr:gﬁor ‘ VE Acioss Lane

- Additional Lane Load Discretization Parameters Along Lane

¥ Discretization Length Not Greater Than 1/ 4 of Span Length
¥ Discretization Length Not Greater Than 1/ !10‘ " of Lane Length

-Objects Loaded By Lane

Display Color *
{* Program Determined

in

" Group ‘ a ............................... 1

Cancel i

Ta ¢6 mo6 hinh lan nhu sau:
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18. Tiép d6 dinh nghia xe. Vao menu Define > Bridge Loads > Vehicles...;
hoc c¢6 thé vao Bridge > Vehicles...:

- Bridge Wizard...

Layout Lines...

Bridge | Draw Select Assign  Apalyze Define ; Bridge Draw Select Assign  Apalyze E}isgl'ayﬁ De

Fe Materials... :{@ 2
Viiasii

f

3d Ry Kz Yz

Deck Sections...

» Diaphragms..

- Restrainers...

.~ Section Properties >

hass Source..

Coordinate Systems/Grids...

Bgaring.s‘..v .

-~ Abutments...

» Bents...

Eoundaticn Springs...

Jeint Patterns...

Joint Constraints... s T U

¢ Parametric Yariations...

Groups...
. Section Cuts...

Generalized Displacements...

Furictions 3

| Auto Update Linked Bridge Objects

+
g
Il
HE

% Wehicle Classes...

Load Pattemns...
Load Cases...

Load Compinations...

Named Views...

Y Mammed Dramarks: Cobr B Vehicls Clacses...

s& xuét hién hdp thoai Define Vehicles trong hdp thoai nay ta chon:

Define Vehicles

o vehide G e ————

~ Choose Yehicle Type to Add -

Add Standard Vehicle v}

- Click to:

Add Vehicle... [ i

Cancel ] '

va khai bao nhy sau:
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Standard Vehicle Data

~Vehicle Name

JHL-32841

- [ ata Definition

Vehicle Type JHL'EBM :J

Scale Factor 3[ B

Dynamic Allowance 125 ’ -

Convert To General Vehicle l

W Vehicle Remains Fully In Lane
(In Lane Longitudinal Direction)

oK Cancel

Tuong tu:

Standard Vehicle Data

~Vehicle Mame

JHL-H3

~ D ata Definition

Vehicle Type iHL'93K ,Z_j

Scale Factor

Dynamic Allowance !‘2'5’—"'—"""

- Cahversion

Convert To General Yehicle 1

™ Wehicle Remains Fully In Lane
(In Lane Longitudinal Direction)

| OK Cancel |
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19. Tiép tuc dinh nghia 16p xe: vao menu Define > Bridge Loads > Vehicles
Classes...; hodc c6 thé vao Bridge > Vehicles Classes...

. Bridge Wizard...

Layout Lines...
| Deck Sections...

~ Diaphragms...

Bearings...

Foundation Springs...

© Load Definitions...

Define E Bridge Draw Select Assign Apalyze BDisplay De

[@ bdaterials...

e

° Section Properties
@% Mass Source...

.. Coordinate Systems/Grids...

»

@ﬁ%l Wy ¥z oz
s S R

N

a%  Joint Constraints...

Joint Patterns..,

5 Section Cuts...

. Generalized Displacements..,

. Functions

. Load Patterns...

Load Cases...

4 Load Combinations..,

Marmed Views..

. Named Property Sets

Lanes...

. Vehicles...

G2 Vehicle Classes.. [\ |

S& xuét hién hop thoai Define Vehicle Classes trong hop thoai nay ta chon Add

New Class...

Define Yehide Classes

314
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Add New Class... %j

Cancel i




va dinh nghia nhu sau:

Vehicle Class Name Xe2tuc

- Define Yehicle Class

Yehicle Name Scale Factar
| Nguoidibo ~1.

oK Cancel 1

Tuong tu:

Yehicle Class Name i><93truc

- Define Yehicle Class

Vehicle Mame Scale Factor : b

Nguoidibo
HL-93K

;‘Qljl'

L
S

Chon tAt ca céc 1an xe ta duoc nhu sau:

20. Tiép tuc dinh nghia cac tham sé lién quan t6i tai trong di dong khi tinh toan
két qué, vio menu Define > Bridge Loads > Bridge Responses...
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Assign  Analyze Display De

® O M a4

Section Properties

bass Sgurce...

Coardinate Systems/Grids..,

- Joint Constraints...

| Load Patterns...
; Load Cases...

Lead Combinations...

! Named Views..,

Named Property Sets

. Pushover Parameter Sets

Dinh nghia c4c théng sb nhu sau:

316

Maoving Load Case Results Saved

Eﬁb Wehicles..,
» % Vehicle Classes...

= Bridge Responses..

’ ! : T

~Results Saved for All Moving Load Cases

Select Group Correspondence
¥ Displacements iALL ;j ™
¥ Reactions iALL ‘_:j r
§¥ Frame Forces ;ALL _'_j ~
¥ -Shell Resultants 1ALL Jj i~
¥ Shell Stresses gALL “:j ™
W Plane/Asold Stisses JALL e ~
¥ Solid Stresses ;ALL : Jj i
¥ Link Forces/Deformations 3ALL ,“Zj -

¥ Section Cuts

R R

~Method of Calculation
& Exact
{* Refinement Level

I~ Allow loads to reduce response severity.

Lo ]

Cancel i




Chit y: Néu chon cang nhiéu loai dap tmg thi thoi gian phan tich truong hop tai di

dong s€ cang lau.

. - e Define | Bridge Oraw Select Assign  Analyze Display De
21. Dinh nghia tai trong nguoi di: Ve Materint, ©®0 M 34w w
Dinh nghia lan ngudi di bo: Section Properties R ’ -
Vao menu Define > Bridge @% Mass Seurce..
Loads > Lanes... Coaordinate Systems/Grids...
- Joint Censtraints..,
Joint Patterns...
76 Groups..
Section Cuts...
Generalized Displacements...
Functions lb .
8- Load Patterns...
5? Load Cases.., _\
B4 Load Compbinations... / %ﬁ\?‘"ﬁ
Va dinh ngha 2 lan ngudi di b0 [ Brdgeloads NE b‘J
nhu sau: . Named Views.. |me yehides..
' Lare Data
Lane Name [DiBOT
Frame Centerdline Offset  Lane Width
1 0 1934 ] aid |
et |
Mediy_ |
_ Delete ]

Reverse Order i

Reverse Sign !

Move Lane...

- Lane Edge Type--
Left Edge

-

% Interior v

gnteriot

Right Edge

- Maximum Lane Load Discretization Lengths

Along Lane {3,

- Actoss Lane 3048

- Additional Lane Load Discretization Parameters Along Lane

¥ Discretization Length Not Greater Than 1/

IV Discretization Length Not Greater Than 1/

of Span Length

[fo, ™ of Lane Length

+ Program Determined

Objects Loaded By Lane s

£ Group i

Display Color rd

Cancel l
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Lane Daf

¥

pee
[

Lane Name |DIBD2

Frame Centerline Offset ~ Lane Width
19.34

Reverse Order % Reverse Sign & Move Lane... %

» ¢ Maimum Lane Load Discretization Lengths-

Along Lane s

| Across Lane ?30:1?%
i

- Lane Edge Type -

Left Edge § Inteﬁor - ;

RightEdge  [inteior ¥

- Additional Lane Load Discretization Parameters &long Lane

g % Discretization Length Not Greater Than 1/ {4, " aof Span Length
i {¥ Discretization Length Not Greater Than 1/ o of Lane Length
- Objects L?aded By Lane Display Color

% Program Determined

« Gow | C 5] concel |

Dinh nghia ngudi di bd, vao menu Define > Bridge Loads > Vehicles...

Qeﬂne: Bridge Draw Select Assign  Apalyze Display De
& Matesialz... b,@ W 3d o ow oy

- Section Properties ’

Mass Source..

Section Cuts...

Generalized Displacernents...

- Functions 3

DELV Load Patterns...

:ZE‘ Load Cazes...

Dt Load Combinations...

i © - Bridge Loads . e
Mamed Views... !@ \_f’ehicfes;., _ _%J
. Klsmmard Dennarhe Sete . i% Yehicle Clas=es...
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rdi dinh nghia nhu sau:

- Choose Yehicle Type to Add:

.ﬁdd General Vehicle
éélvd Standard Vehicls

fti] vl et A e

 Add Vehicle...

Modify/Show Vehicle... |

Delete Vehicle ]

oK I Cancel l

Nhin nt  AddVehck.. | dinh nghia cac thong s6 ciia ngudi di bd trong
hop thoai:

-~ Vehicle name Units g
- Floating Asle Loads
Value Width Type AdeWidth | LoadPlan
] : I e i
Fot Lane Moments 0, {One Paint il : ‘
- r ; |
For Other Responses 30, {0ne Point 1] :
™ Double the Lane Moment Load when Calculating Negative Span Moments : Load Elevation 2 !

Usage ¢ ¢+ Min Dist Allowed From Axle Load + Length Effects
. ¥ Lane Negative Moments at Supports - Lane Exterior Edge :0,3043 Axle None

W Interior Vertical Support Forces z Lane Interios Edge 58068

Uniform ] Ngne -

& All ather Responses

~Loads -
Load Minimum Magimum Uniform Uniform Uniform Axle Axle Axle
Length Type Distance Distance Load Width Type Width Load Width Type Width
] I } JDne Point

Fized Length

[Fredwidh  +]12

Add | Insert | Modify Delets |

" Vehicle Applies To Straddle {Adjacent) Lanes Only Straddle Reduction Factor 3‘ .
Veticle Remains Fully In Lane (In Lane Longitudinal Direction) oK L’\é Cancel
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- Dinh nghia 16p cho nguoi di bo:

] Define | BriiM  Draw Select Assign  Analyze Display Desi
| Matenals ‘ 3 %2,

Sectlon Prcpertl es

Ma:s Sgurce,,

L_oordlnate 5w temsSGrids...

Jcmt Con:tramtr

Joint Patterns...

. Groups..

- Section Cuts..,

; Generall*ed Displacements...

"{: Functlcms

%‘“ Load Patterns...
5? Load Cases...

Im‘*j Load Comblnatlom

Lanes...

. Named Vl SWE., k Yehicles.,.

Named Property Sets

‘ Pushower Parameter Sets

Vehicle Class Name |VECL3

~ Define Yehicle Class-

Vehicle Name Scale Factar

Nguoldlbo 1]
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Dinh nghia cac tham s tinh toan:

Select Group Correspondence

Displacements laLL

Reactions l ALL

Frame Forces }ALL

Shell Resukants JALL

Shell Stresses ]ALL

Plane/Asolid Stresses JALL

" Refinement Level

Solid Stresses JALL
. Link Forces/Deformations iALL
Section Cuts ;
‘Method of Calculation K
i Exact |
b

I~ Allow loads to reduce response severity.
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22. Gan gia tri tii cho cdc truomg hop tii tinh
- Bim chon céc phén tir.
- Vao 1énh Assign menu > Frame Loads > Distributed...

. Frame

Frame Loats Gravity. .
¥ Point...
»| Distributed.. - |
..... T o ™ h\f oy
¥ - Temperature..

hién hdp thoai Frame Distributed Loads. Xac dinh cac thong tin nhu hdp thoai sau
d& gan tai phan bd DW=61,07 kN/m.

- Load Pattern Name
+ijow R

- Load Type and Direction ¢ Options
* Forces " Moments " Add to Eristing Loads
CoordSys |GLOBAL  ~ ~| & Replace Existing Loads

Direction %Z Projected > ‘ {* Delete Existing Loads

- Trapezoidal Load
3

Distance  |0.. §D,25’ 0,78 »
load 0, 0. i)

& Relative Distance from End-| " Absolute Distance from End-|

- Unifarm Load-

Load M ) ’ oK ; Cancel i

B4m OK s& hién thj so dd tai trong DW.
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23. Pinh nghia cac trwong hop tai phan tich
Vao 1énh Define > Load Cases...

_Qefme Bridge Draw Select  Assi
& Materials... (4

Section Properties »

@¥ Mass Source..,
Coordinate Systems/Grids...
87 Joint Constraints...
Joint Patterns...
‘4 Groups...
. Section Cuts...
. Géneraﬁged Displacements...
tv:gnctionsv 4
DE’" Load Patterns..,

l::lsj Load Cases... l\E I 1L

s& xudt hién hop thoai Define Load Cases.

Add New Load Case...

Bam nut l xéc dinh cac tham s cho trudng hop DC1 nhu

hdp thoai sau:

: L;Sad Case Name ~Notes - | pad Case Type
o SetDefName | | | Modify/Show... ] | Static v | Design... J

-~ Stiffness to Use =~ Analysis Type
& Zero Initial Conditions - Unstressed State ' & Linear

LI : s " Nonlinear

e e ' ¢ Pl H £ Nonlinear Staged Construction

- Loads &pplied
Load Type Load Name Scale Factor

_:J,

_Add |
_ Modiy_|
Delete | oK
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Bém it Add Mew Load Case...

1 xéc dinh cac tham sb cho trudng hop DW nhu

hop thoai sau:

~-Load Case Name -~ Notes Load Case Type ; :
. Set Def Name | Modify/Show.... ; {Static xi DESIQ"---} ;
- Sliffness to Use - Analysis Type
##  Zero Initial Conditions - Unstressed State & Linear
- ¥ Nonlinear
* s £ MNonlinear Staged Construction
- Loads Applied
Laad Type Load Name Scale Factor . .
ILoad Patterr ¥ iDW 3%1
Modiy | |
Delete j ,..M b
Carcel ?:
Bam OK thoat.

£ , d Case...
' BAm nut Add New Load Case

i, hién hop thoai. Chon Moving Load dé dinh
nghia trudng hop tai di dong.

Xéc dinh cac tham s cho trudng tai di dong HL93M nhu hop thoai sau:

- ‘Load Case Name +Notes -1 Load Case Type ’
{HL9M Set Det Name | Modify/Show... | * | iMaving Load 7] Design...}
-~ Sliffness to Use- - - - MuliLane Scale Fagtors— v -
&% ZeioInitial Conditions - Unstressed State Number of  Reduction
i Lanes
I

le Factor

H

Loaded ﬁ

Modify
Lﬁads Apphed vt e g e 45 S SRR o , Lanes Loaded [Uf Assignmenl 1 A et At g
Min Max
Vehicle Scale Factor Loaded Loaded List of Lane Selected Lane
Assign Class Lanes Lanes Lanes Definitions Definitions
Numbetfse e v I, B i Loaded ; A

H

Add | Modify | Delete |

<-Remove

Cancel !

BAm OK dé thoat.
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Tuong tu dinh nghia cac thong sé cho truong hop tai di dong HL93K nhu hop
thoai sau:

o Load Case Name -+~ ¢~ Notes -~ Load Case Type -
JHLI3K Set Def Name | - Modify/Show... f - {Moving Load
L Stiffness to Use -~ MuliLane Scale Factors
{* Zesa Initial Conditions - Unstressed State ¢ MNumberof Reduction

Lanes Scale Factor

Loaded ﬁ“”—w

r

- Loads Applied . - Lanes Loaded for Assignment 1
; Min Max |
Vehicle Scale Factor Loaded Loaded ! List of Lane Selected Lane
Assign Class Lanes Lanes Lanes | Definitions Definitions
Number{ wetiue !1 ; %D o Loaded

1
|
1
i

Add Modify | Delete |

T Cancel

Load Case Name

1Dibo  SetDef Name

~Sliffness to Use

Notes - - Load Case Type
Modify/Show... | .{MovingLoad

MultiLane Scale Faclofs e s

(& Zero Initial Conditions - Unstressed State ' Number of  Reduction
Lanes Scale Factor

Loaded ﬁw"”"”“ """""""

yaEESs

-

2 1 P
coh _Modiy_ |
14 1,
i5 1,
6 1,
LoadsAﬁplied - - Lanes Loaded for Assignment 1

Min Max

| Vehicle  ScaleFactor Loaded Loaded List of Lane Selected Lane

: Assign Class Lanes Lanes Lanes Definitions Definitions

off N”mhe'énguoidiho s i o Loaded

L
P

Add Modify | Delete |

Cancel ;
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24. Pinh nghia cac t6 hop tai trong
Vao 1énh Define > Load Combinations...

hién h@p thoai Define Load Combinations, nhép
Add New Combo...

| hién hop thoai,
xac dinh cac dir lidu cho t6 hop
CD1=1,25DC+1,5.DW+1,75HL93K+1,75.Dibo
nhu sau:

nut

e Materials...

@? Hass Source..

:ﬁ':l;: Groups...

Functions

. Load Patterns...

Lead Cases..

Asst
Section Properties 3
. Coordinate Systerns{Grids...
2 Joint Constraintz...
. Joint Patterns...
Section Cuts...
~ Generalized Displacements...
»

ISR

: l_.oaqukn_B;Enati&ns,.. N

g

Bridge Loads

Load Combination Mame (User-Generated)

Notes

[THI
Modify/Show Notes...

Load Combination Type

{Linear Add .

~ Optiohs

Create Monlinear Load Case from Load Combo 1

-~ Define Combination of Load Case Results

Load Case Name Load Case Type

Scale Factor

Lj |inear Static
] Linear Statlc
{Moving Load
{Moving Load

. " BAm OK, thoat hop thoai.
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Tuong tu cho t6 hop con lai:

Load Combination Name [User-Generated] ]TH2

Notes Modify/Show Notes... |
Load Combination Type Lihear Add :_j

J Create Nanlinear Load Case from Load Combo l

~ Define Combination of Load Case Results

Load Case Name Load Case T vpe ’Scale Faptor ; ..
|bC “L]'lLinear Static [1.25 :

{Linear Static 15 Add
{Moving Load 1,75
Moving Load 1,75 Modify J |

T hop cudng d6 1 12 bao cua 2 truong hgp nay.
Tuong tu cho td hop sir dung nhung hé sb 12 1.

25. Chay chwong trinh phén tich néi luc
- Lua chon trude khi phén tich: Chitc nang nay dé luya chon sb bac tu do cho bai
toan, cac tiy chon xuét két qua khac.

Bim lénh Analyze menu > Set Analysis Options...

e

Apalyze | Lisglay

Set Analysis Options.. M
by
Create Analysis Model

Dbi vdi so dd khong gian ta chon céc thong s6 nhu hdp thoai sau:
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~ Available DOFs
M UL W Uy W UZ W RX W RY W RZ

- Fast DOFs

Space Frame  Plane Frame Plane Grid Space Truss

_ Cancel |

Salver Options...

*Z Plane XY Plane

- T abular File

™ Automatically save Microsoft Access or Excel tabular file after analysis
File rame

s | abder Mamed Set

: Click to:
Case Name Type Status Action 3 Bun/Do Mot Bun Case
] ~ Linear Static Run .

DC Linear Static Not Bun Run

HL33M-dibo . Moving Load Not Run Run

HL93K-dibe Moving Load ’ Nat Run Run
‘ Run/DoNotRunall ||

Delste All Results |

Show Load Case Tree... §

~ Analysis Monitor Options I Modebilve™

7 Blways Show Run Now ]
£ Never Show .
& Showafter 14 seconds K 5 Cancel |

- B4m nit Run Now may bét diu phan tich va hién cira s6 phén tich.

328



File Name:  E:\Do an tot nghiepA\DATN_PHUOCASAP\PA3_OK_OK\Cau day vang.SDB
Start Time:  29/03/2009 3.07:03 PM Elapsed Time: 00:01:06
Finish Time: 29/03/2009 3:08:09 PM Run Status:  Done - Analysis Complete

CAS5=: HLS3M

& INFLUZMNCE LIKEZS

" . 3 z 5 Y 15:02:07

: DIBG

INFLUEZNCE LIRES

15:08:0%

Cira s6 phén tich hién céc thong tin phén tich, thong tin 13, néu cudi cing hién
dong ANALYSIS COMPLETE thi ching t6 phén tich d hoan thanh. Bam OK,
dong cira s6 s& hién thi so d bién dang trén man hinh.

C - XEM KET QUA NOI LUC, CHUYEN VI, PHAN LUC

Xem biéu d6 bién dang bim Display > Show Deformed Shape... (Fo6)
Két qua chuyén vi don vi mm, TTGH sir dung:

Xem biéu dd ting sudt, momen cho timg bd phén cu ta bdm Display > Show
Forces/Stresses...
Két qua moment 3-3, TTGH CD
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-~ End Length Offset (Location) -« Display Options

Case (D e [t 62 & Seroll for Values
ltems |[Major (V2 and M3] ¥ | [Man/MinEnv ] [E'GUD”DUGUD%U;“] £ Show Max

* 0.000000 m I
(4.00000 m) 0.00000

P JEnd: IJ[ B e e L —

- Resultant Shear
i e " shear \Jz
1258.099 KN
-2054.186 KN
at 0.00000 m

- Resultant Moment

R Moment M3
-27561.6696 KM-m
-68856.1603 KM-m
at 0.00000 m

Reset to Initial Units i [ Daone 1 Units ?EN m. C

Luc doc trén cap:
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End Length Offset lLocalion]": - Display Options
Case (D |.End;§é Jt 91 1 Scrol for Values
ltems {Avial P andT) x| MaMinEnv v | If’d%”u”u”%m | ¢ ShowMax
o JEnd gt 122 ~ + Location -
""""""""" “ 0.000000 m L g
{67.61553 m) - ;0.0o00c m
Resultant Axial Force
Axial
1153.650 KN
B75.747 KN
at 0.00000 m
Resuitant Torsion
Torsion
9.482E-04 KN-m
9.482E-04 KN-m
at 0.00000 m
Units {KN.m.C

- D& xem gia tri chuyén vi hay luc cit, momen cho ting vi tri cu thé ta click
chudt phai vao dbi tuong d6, SAP2000 s& hién thi cac két qua tuong chi tiét tai

tung vi tri.
- Vao 1énh Display menu >

Show Forces/Stresses > Joints

hién thi hop thoai xem két qua phan
lyc tai c4c lién két.

Joint Reaction Forces

-~ Cage/Combo

Case/Combo Hame

¥ Show Results as Anowg

. Cancel 1
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- Chwong 9
GIOI THIEU MENU SAP2000/BRIDGE

9.1- GIGI THIEU CHUNG VE SAP2000/BRIDGE

SAP2000/Bridge 14 mot chwong trinh phén tich va thiét k& két cu cdu. Nhimng
cau di ¢6 phirc tap dén dau ciing duge chuong trinh SAP2000/Bridge phan tich va
thiét ké mot cach c6 hiéu qua va mang tinh chuyén nghiép cao.

Khi ding SAP2000/Bridge, ngudi k§ su ¢6 thé d& dang mé hinh mét ciy ciu
phuc tap vé mat hinh hoc, didu kién bién va tai trong. M6 hinh ciu dugc dinh nghia
thong qua cac tham s6 nhu phét thao tim cau (layout lines), nhip cau (spans), gbi ciu
(bearings), M cu (abutments), Tru ciu (bents), Khép (hinges), va cap du tng luc
(post-tensioning). Chuong trinh tao ra cac thanh, tdm hay déi twong khdi dé tu dong
cép nhat mé hinh cAu khi cac tham s6 ngudi ding nhap vao thay dbi.

; SAPZOOO/Bridge Design cho phép thiét ké nhanh chéng céc cdu kién ciu bing
thép hay bing bé tdng ct thép. Cac md hinh tham sb cho phép ngudi ding xay dung
mb hinh clu phtrc tap hay don gian mét cach c6 hidu qua. Lan xe va xe ¢6 thé duoc
dinh nghia nhanh chéng va bao gdm nhiéu hiéu tmg. Chuong trinh-cling cho phép
1én tién db thi cong theo giai doan vdi so dd ngang (Gantt).

 Modun SAP2000/Bridge chay trén SAP2000 Plus hodc Advanced cua phién ban
SAP2000. N6 bao gdm nhiéu budce dé tao ra mot cau hoan chinh.

Toan bd SAP2000/Bridge Design dugc tich hop trong thuit toan phén tich
SAPFire, bao gdbm giai doan thi cong, phan tich tir bién, co ngot, do cing, chung cua
cap, cac phén tich phi tuyén nhu (P-delta va chuyén vi 16n), vat liéu phi tuyén (két
cAu nhip, gbi, dt...), phan tich dong dét. T4t ca da dwoc dua vao chuong trinh phén
tich. Thém vao d6 SAP2000/Bridge sit dung quy trinh thiét k¢ AASHTO-LRFD
phién ban méi nhit dé thiét ké két cu nhip va thiét ké dong dat.

Chuong nay nhim giéi thiéu téng quan vé& SAP2000/Bridge d thiét ké ciu ddm
hép va cau dam bé téng dy tmg luc. Muc 9.2 trinh bay cic budce co ban mb hinh ciu.
Muc 9.3 giai thich cach xép tai, bao gdbm cac phin quan trong nhur lan, dinh nghia
xe, 16p xe va tai trong xe. Muc 9.4 di vao phan tich va thiét ké.

Céc ban nén doc trude tai liéu “Watch & Learn” Series™ cua SAP2000, tai liéu
nay ban c6 thé d& dang tim dugc trén website, http://www.csiberkeley.com. Hon nita
ban c6 thé doc thém cac théng tin trén menu Help cta chuong trinh.
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Elid”;} Draw Select Assign  Apalyze
§ridge Wizard...

Lapout Lines...

Deck Sections...
Bridge Diaphragms...
Bestrainers. ..

B garings..‘.
Foundation Springs...
Abutments...

Bents...

Parametric Variations. .

Auto Update Linked Bridge Objects

Lanes...

. Vehicles...

e

Load Definitions... »
anihg Load Case Results Saved...

Construction Scheduler...

Bridge Modeler

~ Step 1: Introduction

- Currently Defined Items

+

F:
o+

- Layout Lines

Material Properties
Frame Section Properties
Link Propeities

Deck Sections

- Diaphragms

Restrainers

Bearings

Foundation Springs
Abutments

Bents

Temperature Gradients
Bridge Objects

- Parametric Variations

Lanes

¥Yehicles

Vehicle Classes

R Spect Fi

Time History Functions
Load Patterns
Load Case

vertical alignment of the bridge.
properties,
associated assignmeants

definition.

Dlimls am =it i I B vrmmovn m e bkl a 6n

The bridge wizard walks you through all of the stepa required to create a
bridge object model in SapZ000. As shown in the summary table below:

«  Step 2 dafines the bridge layout ling, that is. the horizontal and

mindbhs manmainted cbar 88an

«  Step 3 defines basic properties and step 4 defines bridge-specific
*  Steps 5through 7 define the bridge objact and make all of ita
« Step B creates an object-based model from the bridge object

¢ Steps § through 13 define analysis items and parameters including
lanes, vehicles. load cases and desired cutput items.

e e Step

-
>0

-+ Summary T able
| Step | Item Note -
nH Introduction
2 Layout Line Required
3 Basic Pioperties
31 Materials Required
32 Frame Sections
33 Links Advanced
4 Bridge Comporient Propetties
41 Deck Sections Required
42 . Diaphragms
43 Restrainers
4.4 Bearings Required
. 4.5 @ Foundation Springs Required
: A8 Absitmants Ranwad LY |
Form Layout
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9.2- CAU DAM HOQP BE TONG COT THEP

Muc nay trinh biy timg budc tao md hinh cau ding menu SAP2000/Bridge. M6
hinh vi du xem trong hinh 9.1, chuong nay s€ trinh bay tung budc tac md hinh cau
dam hop BTCT du tmg luc.

Hinh 9.1: M6 hinh 3D cdu dam hp bétong cot thép

9.2.1. M6 hinh vi du

Vi du cAu gdém c6 2 nhip bing dim hdp bé tong cbt thép du tmg luc véi cac dic
diém nhu bén dudi:

M3: M6 cau xién goc 15 d6 va duge ndi vao day dam hop.

Dur itng lwe: Cau dam hop du tmg lyc véi 4 tao cap 5.0in® (¥ 160 cm®) (trén mdi
dam), luc kich 13 1,080 kips (®4800 kN) moi tao.

Tru cau: Pai try 12 cot hinh vudng cao 5 feet (& 1,5m).

Bdn mdt cau bing ddm hop BTCT cao 5 feet (® 1,5m). Chiéu cao theo quy luat
parabolic cao 5 feet (® 1,5m) tai vi tri mo 10 feet (® 3m) & tru.

Nhip cdu: gdbm 2 nhip mdi nhip dai 100 feet. (~ 30m)

Hinh 9.2: MGt dimg cau

Hinh 9.3: Mt bang cdu
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9.2.2. Bit diu m$t mé hinh méi

1. Click vao 1énh File menu > New Model d_uqc hdp thoai nhu hinh bén dudi.
Trong vi du nay, ta Iwa chon don vi la kKN, m, C.

New Model Initialization e ‘ -Project Infarmation
@ {Intislize Model from Defauls with Units kN, mC v Modify/Show Info

Initialize Model from an Existing File

- Select Template

BIéHk Grid Only Beai.'nr : 2D Trusses 3D Trusses 2D Frames

3D Friamé;‘w Wall Flat Slab o MSWP;BIIS Staircases Starage

— I .. ——— . —

Underground  Solid Models  Cable Bridges  Caltrans-BAG  Quick Bridge Pipes and
Concrete Plates

Hinh 2.4:

2. Click nut Blank. D& mic dinh, 2 ctra s6 SAP2000 s& hién thi. Chung ta thudng
st dung mot cira sd 16 trong qua trinh mé hinh. Click vao 1énh Options menu >
Windows > One hodc kich vao nit Close dé déng bot mét cira sd, con lai mot cira
s6 16n trén man hinh véi h¢ truc toa d6 global hién hanh.

3. Click 1énh Options menu > Request Module License va chon vao muc
Bridge. Néu khéng chon muc ndy thi menu Bridge s& bi 4n va khi d6 khéng thé ding
no dugc. |

4. Click 1énh Bridge menu > Wizard dé vao Bridge Wizard nhu hinh bén dudi.

»
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Bridge Modeler

- Currently Defined Items

-Layout Lines
-Material Properties
-Frame Section Properties
-Link Properties
-Deck Sections
-Diaphragms
Restrainers
. - Bearings
. - Foundation Springs
* -~ Abutments
" - Bents
* .. Temperature Gradients
" -- Bridge Objects
Parametric Yariations
‘Lanes
‘Vehicles
-Vehicle Classes
+- -Response Spectrum Functions
4 -Time History Functions
-Load Patterns

~Step1: Introduction

The bridge wizard walks you through all of the sleps required to create a
bridge object madel in 8ap2000. As shown in the summary table below:

+  Step Z defines the bridge layout ling, that is, the horizontal and
vertizal alignment of the bridgs.

properties.

»  Steps 5 through 7 define the bridges ohject and make all of its
assosiated assignments

«  Step 3 creates an object-based model fram the bridos objsct
definition.

+  Steps § through 13 define analysis items and parameters including
lanes, vehicles, load cases and desirad output items.

Dimle mrm mmirpmsisiom Hao miioavmmy e bl b iismms 3m e ~nnmrmimbed odom Aflar

bod
«  Step 3 defines basic propedies and step 4 defines bridge-specific

- Summary Table

Description

.. Requied |7

.Load Case H(evqu\ired: |
: . Ad@fan#ec_i
ponient
41 _Deck Sections . Required
42 ¢ Diaphiagms
43 | Reshainers S,
44 °  Bearings o i Requied
45 . FoundstionSpings . Required
A8 ... Abimante ! Peaired |
Fomlayoul S
4 | » 48 il

Hinh 9.5: SAP2000/Bridge Wizard

Trinh don nay c6 thé duge st dung nhu mét quyén sach hudng din ¢ timg bude
tao mo hinh. Thém vao do, cac 1énh khac trong menu Bride c6 thé sir dung dé tao

mot mo hinh cau.

9.2.3. Menu Bridge

V&i menu Bridge dén dit ngudi ding tirng budc tao md hinh bing SAP2000/
Bridge. Nhitng buéc co ban dé mé hinh cau dugc cho nhu sau:

v Bude 2: Layéut Lines: Pinh nghia dudng layout, dudng ndm ngang va thing

dung cua cau.

v Budc 3: Basic Properties: Pinh nghia nhiing tinh chit co ban

v Budc 4: Bridge Component Properties: Dinh nghia nhiing tinh chit khéc ctia ciu.

v Budc 5: Bridge Object Definition, Step 6 Parametric Variation Definitions, va
Step'7 Bridge Object Assignments: Dinh nghia cac dbi tugng ciia cau va tit ca

cac tham s0 lien quan.
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v Budce 8: Update Linked Model: Tao ra mgt md hinh cAu tir nhimg dinh nghia
trudce do. :

v" Budc 9: Lane and Vehicle Definitions, Step 10 Function Definitions, Step 11
Load Case Definitions va Step 13 Moving Load Case Results Saved: Dinh nghia
cac tham sb phén tich, bao gdm lan xe, xe, tai trong, va cac tham s xuét ra.

Click vao c4c miii tén trén bang d& dén budc can thuc hién. Sau khi ban kich chon
trong ban ndy, cac phim 1én va xubng c6 thé sir dung dé di chuyén t6i hay di chuyén
lui c4c budc v6i nhau. Ngudi ding ¢6 thé timg budc st dung cdc nit trén bang nhu:
di chuyén vé& budc diu tién (<<), budc ngay trudc (<), budc tiép theo (>) hodc budc
cubdi cing (>>). Nhap mét sd tén budc vio hop diéu khién va nhén phim Enter dé di
chuyén dén budc d6. Géc nhin thir 3 bén trai cho thay viéc dinh nghia mé hinh.

M3i budc trong trinh don Bridge (loai trir budc 1 Introduction), mot ntit xuit hién
ngay phia duéi bang. Click vao nit niy s& di cu thé vao timg budc trong cong tac
thiét ké. Tuy timg trudng hop, ddi lic nut ndy khong hién thi. Su ¢d niy xay ra khi
budre thiét ké nay khong hoan thanh, vi du nhu:

v/ Mét dudng thing dinh tuyén ciu va ban mit cAu phai duoc dinh nghia trudc

khi dinh ngha cau.

v' Mot dudmg thing dinh tuyén cdu hoic mét dim ciu phai cé trude khi dinh
nghia lan xe. ‘

v’ Trong budc thir 7, mét danh sach kéo xudng ciia Bridge Object xuét hién bén
dudi ctia bang danh sach nay duoc str dung d& gén nhiing théng tin cho ciu

9.2.4. Puong tim ciu

Bude dAu tién dé tao mot mé hinh cdu 13 dinh nghia mot dudng tim ciu. Pudng
tim cdu thuong 1a dudng thing sir dung dé dinh nghia cho chidu ngang va chiéu
dimg cia cAu cling nhu s6 lan xe. Pudng tim ciu phai dugc dinh nghia chinh xac dé
st dung cho viéc dinh nghia vi tri cia md, try, vi tri tao cép trong dam... dudng tim
cau c6 thé 1a dudmg thing, dudng cong ciing c6 thé cong xodn dc néu can (trén mit
bang) trén mit dimg 13 dudng parabol.

Ngudi thiét ké co thé dinh nghia nhanh dudng tim cdu bing cic tiy chon

Quick Start. Sau khi dinh nghia xong duong tim clu, ban c6 thé hiéu chinh néu
thay can thiét.

Dé mé hinh ciu, it nhét phai dinh nghia dugc dudng tim cdu va mit cit ban mit
cAu sau d6 mdi ti dinh nghia dbi tuong cu. Vi vay, mdt dudng tim cau phai dugc
dinh nghia tru¢e khi dinh nghia lan xe.

1. Trén Bridge Wizard, click bing 2 cach 2 Layout Line va Define/Show Layout
Lines nut (hoic kich vio Bridge menu > Layout Lines) xuit hién hop thoai Define
Bridge Layout Line.
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= Laypout Lingsg - - Click to:
Add New Line... |
!
§
]
§
}
!
L Bridge Layout Preferengag s
. Set Preferences... § N

Cancel

2. Click niit Add New Line s& xut hién hop thoai Bridge Layout Line Data nhu
hinh 9.6. Tt hon, ngudi thiét k& nén chon truc ciu theo huéng West/East. Huéng
cdu 14 tir tréi sang phai trén man hinh SAP2000/Bridge, diéu niy tao dugc cam giac
dé dang trong hoat dong m6 hinh. SAP2000/Bridge c6 gbc nhin nhu sau.

~ Bridge Layout Line Name - e oo ooy Coordinate System-— e Shift Layout Line -
:BLLY vi Modify Layout Line Stations...
e - Coordinates of Initial Station
Plan View (XY Projection) ’ Global % :
? Station  [B0. Global ¥ G
Bearing Global Z . ‘WEIW T
Natth Radius :
Grade Initial and End Station Datg:--me- e e
- % Initial Station {m)
¥ Initial Bearing
Initial Grade in Percert {2
¥ z
@ End Station [m)
—=
- Horizontal Layout Data
Developed Elevation View Along Layout Line . ;
Define Horizontal Layout Data.. | Quick Start...
4 - -
I . -~ Define Layout Data
—= H . .
(! Pai o efiEshPlot | 3 Define Vertical Layout Data...  ©  Quick Statt... ¢
ok ] Cancel |

Hinh 9.6: Nhdp dit liéu duong tim tuyén
3. Nhép 60 vao End Station trong khu vuc Initial and End Station Data. Xem

lai va déi chiéu véi dé bai vi du ¢6 2 nhip mdi nhip 30m vi vy tdng chidu dai 13 60m.
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4. Click nut Horizontal Layout Data Quick Start. Nat Quick Start co6 thé duoc
sir dung dé nhanh chéng dinh nghia mét duong tim cdu va sau d6 dudng tim cu niy
c6 thé duoc hibu chinh khi cAn thiét. ft nhit mot dudong tim cdu va mét ban mit cau
phai duge dinh nghia trude khi dinh nghia cdu va dwong nhién phai ¢6 mot duong

tim cau trude khi lan xe dugce dinh nghia.

- Horizontal Layout Data

Define Horizontal Layout Data...

Quick Start...

5. Trong vi du nay, lya chon tuy chon Straight.

- Select a Quick Start Option

Straight

Straight - Bend Right

" Shaight - Bend Left

" Shaight - Bend Right - Bend Right

Straight - Bend Left - Bend Left

”

Curve Right

Curve Left

" Shaight - Curve Right

" Straight - Curve Left

" Curve Right - Straight

"™ Curve Left - Straight

“ Straight - Curve Right - Stiaight

" Shraight - Curve Left - Straight

Straight - Curve Right - Straight -

Curve Right - Straight

“ Straight - Curve Left - Straight -

Curve Left - Straight

{"  Straight - Curve Right - Straight -

Curve Left - Straight

" Straight - Curve Left - Straight -

Curve Right - Straight

.. Cancel_|

Hinh 9.7: Hhép thoai Quick Start dé nhdp dit liéu duong tim cdu.

Trong Vertical Layout Data Quick Start, ta cling dinh nghia tuong tu:

~Horizontal Layout Data

Define Horizontal Layout Data...

é Quick Start...
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- Select a Quick Start Option

% Straight

£ Staight - Bend Down §o—0-‘.~____.
, DO ——
" Straight - Bend Up ;.———.——'—'_"_"

e ?traighl - Bend Down - Bend Down j"_‘_\‘\‘
I Straight -Bend Up - Bend Up ;._._,/
" Parabola Down i’ﬁa\‘
#* Parabola Up { .___/__,::'

e

£ Straight - Parabola Down i —
i

£ Straight - Parabola Up r -

" " Paabola Down - Straight 3‘_\\“

{* PaabolaUp-Staight %‘“"'_“/”_,.

" Siraight - Parabola Down - Straight %—.-\
{* Suaight - Parabola Up - Shaight r -

- Cancel §

9.2.5. Pinh nghia cac tinh chit vat liéu

Trong SAP2000, tinh chit cua vat liéu c6 thé dugce dinh nghia bat ¢t ltic ndo
ngudi thiét ké can, hoic cling c6 thé dinh nghia trude, c6 mot vai vat liéu da dugc
dinh nghia trude trong SAP2000, ta cling ¢6 thé sir dung cac vt lidu niy nhu 1a mau

dé dinh nghia cac vat lidu thiét ké.

Tinh chét ca vt lidu duge st dung dé dinh nghia tinh chit mat cit dAm va dinh

nghia tinh chat mit cét ban mit ciu.

- Click to:

Add New Material Quick...

2000 sk,
A992Fy50 -

Add New Material...

Add Copy of Mateiial...

Madify/Show Material...

Delete Material
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Nhin vao nit Add New Material... d& dinh nghia vat liéu méi. Véi vt lidu 1a
bé tong (CONCRETE) cac thong sd chinh phai dugc dinh nghia trong phan nay

bao gdm:
- Khéi lwong trén mot don vi thé tich;
- M6 dun dan héi (E);
- Hé s6 Poatxong (U);

- Hé s gian no nhiét (A);
- Cuodng dd chiu nén cua bé tdng sau 28 ngay (f).

Céac tham sb dugc dinh nghia nhu trong hdp thoai bén dudi:

~ General Data

Material Name and Display Color %CUNCHETE

Material Type { Concrete

Material Notes Modify/Show Notes...
~'Weight and Mass . Units

Weight per Unit Valume EW T i KN,"rr‘i, c

Mass per Unit Yolume

- |sotropic Property Data

Modulus of Elasticity, E {24g58578
Poisson's Ratio, U }BEMMM
Coefficient of Thermal Expansion, & ﬁ%ﬁfﬁgwmw |
Shear Modulus, G e

- Dther Propetties for Concrete Materials

Specified Concrete Compressive Strength, f'e f_;@EIUUD. ;

I Lightweight Concrete

o Switch' To Advanced Property Display

Cancel z

——— 1

]
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9.2.6. Miit cit ban mit cau

Mt ct ngang ban mit cau st dung dinh nghia két cAu nhip. Mit cét thay dbi
cling ¢o thé dinh nghia duoc, bao gff)m dim hop bé tong cbt thép, ban mat clu bé
t6ng cdt thép ban, ddm bé tong du ting lyc, va ban mit cau dam thép.

Click vao muc 4.1 Deck Section trén trinh don Bridge modeler Wizard (hodc
dung 1énh Bridge menu > Deck Section) dé hién thi céc kiéu mit cit ban mit ciu,
dugce xem trong hinh 9.8.

Bridge Deck Sections {and Type) e T e R ————

Add New Section... |

Cancel |

Nhin niat Add New Section...

- Concrete Box Girders

Ext. Girders Vertical Ext. Girders Sloped Ext. Girders Clipped Ext. Girders with Radius Ext. Girders Sloped Max
AASHTO -PCI - ASBI Advanced
Standard
- Other Concrete:Sections - —

TeeBeam Flat Siab . Precast | Girder Precast U Girder

- Steel and Concrete Sections

B e

Steel Girders

Hinh 9.8: Lua chon mdt cdit cdu
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Trong vi du nay, chon mit cét hop bé tong cbt thép.

Click nut Ext. Girders Vertical phia dudi bén trai cua hop thoai Select Bridge
Deck Section Type. O déy hién thi hop thoai Define Bridge Section Data: Concrete
Box Girder Vertical xem trong hinh 9.9.

Hop thoai Define Bridge Section Data dugc sir dung dé dinh nghia tinh chét cua
vat liéu va kich thudc hinh hoc clia mit cit. Sau khi dinh nghia dwoc mit cit, nd
c6 thé duogc sir dung trong Bridge Object (xem Bridge Object, budc 7 trén trinh don
Bridge Wizard).

Width

%Wc (0 jF

Y
;4.4758 ¥ 13.0504 ™ DoSnap
Section is Legal Show‘Ser'mMBftaus

 Section Data -~ Girder Output
‘ Item Value ] - Modify/Show Girder Force Output Locations... ‘
. iGeneral Data o i . . - S

Bridge Section Name BSEC1 ~Modity/Show Properties

Material Property CONCRETE . ; ;

Number of Interior Girders 2 Materials... | Frame Sects... | L

Total Width 10.9728 :

Tatal Depth 1.524
i i Keep Girders Verttical When Superelevate? (Area & Solid Models) No
i !Slab and Girder Thickness . o
i 1 _Top Slab Thickness [t1) 0.3048 |

"'_Bottom Slab Thickness [t2) 02033

Exterior Girder Thickness [t3) 0.3048 :
. | Interior Girder Thickness (4] b3
. iFillet Horizontal Di ion Data o

f1 Horizontal Dimension 04572

f2 Horizortal Dimension 04572

f3 Horizontal Dimension 0.1524

f4 Horizontal Dimension 04572 .

f5 Horizontal Dimension 0.4572 ,Ij 0K | Cancel |

Hinh 9.9: Nhdp tinh chdt mdt cdt ngang

9.2.7. Bridge Object

Téi thiéu mot dudng tim ciu va mdt mat cét ciu phai dugc dinh nghia trude khi
dinh nghia buéc niy. Pinh nghia Bridge Object 13 mot phan chinh cia mddun
SAP2000/Bridge. Budc nay bao gom nhiing thong so sau:

v Nhip cau phai dugc dinh nghia.

v Mit cét ciu phai dugc gan cho mdi nhip.
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v Tham sb mit cét cAu thay dbi cling dugc gan cho mdi nhip.
v" M& clu, bao gdm goc xién ciing dugc dinh nghia cho mdi cu.
v Tru cau, bao gdm gdc xién cling dwoc dinh nghia tai mdi vi tri.
DAm ngang, bao gdm géc xién cling dugc dinh nghia cho mbi nhip
v’ Céc lién két bao gdm géc xién ciing duge dinh nghia cho méi nhip.
v" Thém vao dé cac diém riéng biét cling duge dinh nghia.
v Nhép cao d6 siéu cao.
Y Nhdpoipdwimglye.

v/ Nhip nhém giai doan thi cong ciu.

1. Trén trinh don Bridge, lya chon myc 5 Bridge Object va click vao nut Add
New Bridge Object (hodc click 1énh Bridge menu > Bridge Object).

- Bridge Objects s Click b

Add New Bridge Object...

Click nit Add New Bridge Object... d& hién thi hop thoai Bridge Object
Data, xem trong hinh 2-10, phia gbc dudi bén trai ciia hdp thoai Bridge Object 1a
gbéc nhin cia mat béng cdu. Pudng mau xanh 13 thé hién mé cdu, dudng mau do
14 dudng tim clu, cudi cung, chiéu dai cia cdu mic dinh 12 chiéu dai dudng tim
cdu; tuy nhién, chidu dai ctia cdu c6 thé dugc hidu chinh dé c6 thé nho hon dudng
tim cau.

2. Nhap tru ciu bdi viéc gb 60 vao vi tri “Station ft.” trong hop thoai Define
Bridge Object Reference Line. Sau d6 kich nut Add. DAy 1 su x4c dinh tru cdu &
vi tri 100 feet tinh tir mb cu. Xem hinh 9.11.
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Bridee Dbject Data

- Coordinate System

GLOBAL

Bridge Object Name-- Layout Line Name -

BLL1

- Define Bridge Object Reference Line
Span Station Span
Label m Type
tStart Abutment i 0. iStart Abutment

In-Span Hinges (Expansion Jis)
iy A In-Span Cross Diaphragms
Span To End Abutment . 0. Full Span to End Abutment ] ) ; Supgrelevalion phiag

gPreslless Tendons

?Staged Construction Groups
1Tempe|alure Load Assigns

arl Shaert

|

s 3 Modify/Show.
1 iy if i R ot vt

- Bridge Obiect Plan View (X-Y Projection)

Y _Caned | :
% Show Enlaiged Sketch... i {
» ;

Hinh 9.10: Nhdp dii liéu cho Bridge Object

In-Span Cross Diaphragms

: Full Span to End Bent Superelevation

i Full Span to End Abutment stz “ Prestress Tendons
i i T ) E Staged Construction Groups
Temperature Load Assigns

- Bridge Object Name - Layout Line Name - mocccncoe o Coordinate Spstemy -
{BOBJY BLLY >l ¢ [GLOBAL
- Define Bridge Object Reference Line :
Span. Station Span i
Label m Type User Discretization Points i
Starl Abutment 0. {Start Abutment Abuments |
. ) ) ) Bents . \
tar Sboer i UL | Sbart bt i g ] In-Span Hinges [Expansion Jts) ‘
i
i
|
|

v : 0K 1 Cancel
% s
Show Enlarged Skelch. §

Dé xem k¥ hon mit bing ciu ta bAm vao nit Show Enlarged Sketch...
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- Bridge Object Plan Wiew [X-Y Projection) - Bridge Object Namg -

fKN.m, C

- Coordinate System

GLosaL

~Snap To~

" None

7 Layout Line

" Span

7 Abut., Bent, Hings, Diaph.

Spani ‘ Span To End Abutment
‘ ; : K ~Informatio -~

Layout Line

Station
Bearing
Radius
Grade

v ‘ & Show Span Labels
b :

Hinh 9.11: Mt bang cua Bridge Object

Mit du khdng duge dung trong budce nay nhung ban mit ciu cling bj thay ddi béi
sb nhip cta viéc phan chia tru cau.

9.2.8. Tham s mit cit thay dbi

Tham sb thay ddi c6 thé dung dé& dinh nghia su thay dbi doc theo chiéu dai cia
cAu. Hau hét tit ca cac tham sb duoc ding d dinh nghia ban mit ciu c6 thé duoc
nhép dé thay ddi. Néu can thiét c6 thé cho nhiéu tham s thay dbi cing mot liic. Mbi
tham sd thay ddi c6 thé c6 mot gié tri riéng. Vi du dung tham s thay déi dé thay ddi
bé day ctia dAm cdu va cta ban mat ciu doc theo chiéu dai cua né. Su thay dbi nay
c6 thé theo quy luat duong thing (tuyén tinh), dudng parabol hay dudng tron. Sau
khi tham sé thay déi dugc dinh nghia c6 thé gin phin ban mat cdu vao cdu (xem
muc 7.1 Deck Sections trén trinh don Bridge Wizard).

1. Trén trinh don Bridge Wizard, click muc 6 Parametric Variations va nut
Define/Show Variations (hodc chon 1énh Bridge menu > Parametric Variation)
dé hién thi hdp thoai Define Parametric Variations.
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+ Parametric Variations i Click ta:

Add New Variation...

Trén hop thoai nay click chon nut Add New Variation dé hién thi hop thoai
Variation Definition xem hinh 9.12. Chu y ¢ day la tén cia sy thay dbi dugc dat
la PVARI.

2. Click niit Quick Start dé vao hop thoai Parametric Variation — Quick Start xem
hinh 9.13. Chu y rang tily chon Parabolic Line dugc chon trong vi du nay. Sau d6 déng
hop thoai va trd vé hdp thoai Variation Definition. Vao hop thoai Variation Defi-nition
va gb nhitng thong sb can thiét nhur hinh 9.12 bang viéc kich vao nit Modify.

Parabola End Point and Initial Slope s

{n

Variation Name {PVART
- Variation Definition :
Paint Segment Type and Faint Type Distance Dim. Change Slope
D Segment [s From Point{n - 1} to Point(n) m m m/m i
XN SR
g Start of Gpan f 0 . O T nsetAbove

. DeleteAl |

~Varialion Sketch

o - : o Dimension Change Sign-w .
Use Equal Horizontal And Wertical Scales In Sketch ;
/ Switch Sign-of All Dim. Change |
._,—:—'-"'_'_Fi’_—' i
! =5
4 N E
Distance | Din. Change |~ s

e aK l Cancel |

Hinh 9.12: Dinh nghia Parametric Variation

347




Khi da dinh nghia xong PARV1 thi 4p dung vao trong ban mit ciu, chidu cao clia
* bién dudi ciu theo hinh parabol trong khoang 27,5m. Khoang khéng thay déi trong
vong 1,5m.

¢ ~Selecta RQuick Start Option
. - .
7" Linear ! " Linear - Circular
™ Linear g —_— ¥ Cireular - Linear
7 Lineat fm . <" Linear - Circular - Linear
€7 Linear - Lineat ré " Parabolic o
- .o [——— -
7 Linear - Linear ; . 1" Parabolic
£ Linear - Linear - Linear ; .Q‘ " Linear - Parabolic
7 Circular ‘ e N #  Parabalic - Linear
L D )
£ Circular % — o £ Linear - Parabalic - Linear
- Set Span Length For P tric Variation
" Select Defined Bridge Span
Biidge Object 1B0BJ1 i
SpaniD i
Span Length ﬁﬁ

Hinh 9.13: Chon kiéu tham s6 mdt cdt thay d6i

Gan gia tri PARV1 vao nhip 1 va nhip 2 1a, bing cach 14y ddi ximg cia PARVI,
s& 4p dung vao nhip thir 2. PARV2 d3 dugc dinh nghia cung kiéu v6i PARV1, loai
trir hinh dang duong Linear-Parabolic. Xem trong hinh 9.14.

Ciling trong hdp thoai Define Parametric Variations, ta chon PARV1 sau do nhén
nut Add Copy of Varlatlon

- Parametric Variations - - Click to:
I i Add New Variation... §
B Cony of Vaniaon.. ]
Modify/Show Variation... §
Delete Variation %
ok | Cancel

Tiép tuc dinh nghia cho PARV2 bang cach st dung dang duong Linear-Parabolic
trong nut Quick Start..
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I Pararmatric Varfation - Quick Start

Select a Quick Stant Option

7" Linear

* Linear

“ Linear

" Linear - Linear

£ Linear - Lineat

Linear - Linear - Linear

™ Circular

" Linear - Circular

#" Circular - Linear

¢" Linear - Circular - Linear

* Parabolic

. " Parabelic

# Linear - Parabalic

" Parabolic - Linear

7" Circular € Linear - Parabolic - Linear
Set Span Length For P: ic Variation
%' Select Defined Bridge Span #* User Specified Span Length
Bridge Object {BOBJY -] o
Span D iSpan1 zj -
Span Length fiﬂmwmw Cancel Nji

Chu y rang PARV1 va PARV?2 da dugc dinh nghia khéng cling gan vao 1 nhip tai

cung mot giai doan.

Variation Name ?ﬁm rm—
~Variation Definition
Paint Segment "fype and Point Type Distance Dim. Change Slope Quick Start.. M]
D Segment Is From Point(n - 1] to Poirit(n) m m mim om——————
{727 [lnear i 5 TS
Insert Ab{gxgj

Linear to End of Span

Insert Below |

Modiy |
...Delete |

Delete All !
A |

Vatiation Sketch -
Equal Horzontal And Vestical beales In Sketch
o |
Distance ?IMMMMMMM Dim. Change {mmm Slope {V

+~ Dimension Change Sign -~

Switch Sign of All Dim. Changs |

Cancel i

Hinh 9.14: Dinh nghia tham $6 mdt cdt thay dc‘;i
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9.2.9. Gan cic dbi twong ciu (Bridge Object Assignments)
Hinh 9.15 12 1 chudi danh séch 7 Bridge Object Assignments c6 thé ding trong

md hinh cau.

-Summary Table :
Step | Item | ipti #M;
ck Sections 3
. Discretization Points Advanced
7.3 Abutments Required
74 Bens -
75 Hinges _
7.6 Diaphragms Wj
7.7 . Superelevation Advanced
7.8 Prestress Tendons
7.9 Staged Construction Groups Advanced
7.10 Temperature Loads
8 Updale Linked Model Required ij

Furm Layout Step

1 ] 3 rz <<1 < ﬁﬁm > g»g Close Wizard g .

Hinh 9.15: Cdc kiéu tham s6 dugc ding cho cdc doi twong cdu

Trén trinh don Wizard, click vao muc bét ky tir 7.1 dén 7.10 dé nhap nhing thong
tin can thiét cho viéc md hinh ciu. Ngoai ra, vao cac muc tur 7.1 dén 7.10, md& hop
thoai Bridge Object Data va chon cidc muc trong danh sach Modify/Show
Assignments xem hinh 9.16. (M& hdp thoai Bridge Object Data st dung muc 5
Bridge Object Definition va nut Define/Show Bridge Objects trén menu Bridge
Wizard, hodc click 1énh Bridge menu > Bridge Objects). '

Modify/Show Assignments —r

S

o}

User Discretization Points
Abutments

Bents

In-Span Hinges [Expansion Jts)
In-Span Cross Diaphragms
Superelevation

1Prestress Tendons

Staged Construction Groups
Temperature Load Assigns

Modify/Show... |

Hinh 9.16: Hjp danh sach Modify/Show Assignments
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9.2.9.1. Nhip ciu

1. D& gan tinh chat cta ban mit cAu 4p dung cho sy thay ddi ctia ban mit cau,
click muc 7.1 Deck Section va niit Assign/Show Deck Sections trén trinh don
Bridge Wizard, hodc trén hdp thoai Bridge Object (hinh 9.10), chon tén nhip
tr danh sich Modify/Show Assignments (xem trong hinh 9.16) va chon nut
Modify/Show. S& hién thi hdop thoai Bridge Object Span Assignments nhu
hinh 9.17.

Bridge Object Name [BOBJ1

-~ Span Definition

Span Section Section Yaries

BOECT i g v

Cancel |

Hinh 9.17: Gan tham s6 mdit cét thay déi cho nhip cdu

2. Click ddi vao “No” di hién thi trong Spanl Section Varies trong 6 Bridge
Section Variation Definition xem hinh 9.18.

3. Click vao c0t Variation, click vao muc General Data, muc Total Depth hién
thi danh sich kéo xudng ctia PVAR1 va PVAR2.

Click vao PVARI dé gan phin dinh nghia PVAR 1 truéc d6 vao nhip dau tién
clia cdu _

4. Lap lai cdc budc ndy, nhung kich diip vao “No” di hién thi trén cell
ToEndAbutment va Iua chon PVAR2 ti danh sich kéo xuéng aé gan PVAR 2 vao
nhip dim 2.
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Biidge ObjectName  [BOBJT.

Span Label §Span1

Base Bridge Section Property - §BSEC1

- Bridge Section Variation Is Defined By:

¢~ Display Section

Show Base Section...

3

7= User Definition . ‘Define/Show Variations... g
{* Reference to Another Span v 3 : 1

Show Section Yariation.

!

IUser Defined Variation ForConcrete Box Girder - Vertical

Parameter Yariation -
General Data »
Total Width _ Comstant
Total Depth ' e
Slab and Girder Thickneszs .
Top Slab Thickness (t1) Constant
Bottom Slab Thickness [t2) Constant
Exterior Girder Thickness (t3) Constant
Interior Girder Thickness (t4) Constant
Fillet Horizontal Dimenszion Data
1 Harizontal Dimension Constant
{2 Horizantal Dimension Constant
£3 Horizantal Dimension Constant
t4 Herizontal Dimension Constant
{5 Horizontal Dimensian Constant
{6 Horizontal Dimension Constant
7 Harizantal Dirmenszinn [Cnnatant “:,,g

| 0K i Cancel
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Bridge Object Hame \BOBJ
Span Label :Span To End Abutment
Base Bridge Section Property BSECY
- Bridge Section Variation |s Defined By: : + Display Section
i User Definition Define/Show Variations... ! Show Base Section... j
™ Relerence to Another Span | Show Section Variation... j
U ser Defined Variation ForConcrete Box Girder - Vertical
Parameter Yariation :%
General Data _
Total Width Constant
Total Depth PvAR2
Slab and Girder Thickness |
Top Slab Thickness (1) ~ Congtant
Bottom 5lab Thickness (t2) ] ~ Constant
Exterior Girder Thickness [£3) _Constant
Interior Girder Thickness (t4) [ Constant
Fillet Honizontal Dimension Data
f1 Horizontal Dirmension __ Eonstant
12 Horizontal Dimension ‘ Constant
f3 Horizontal Dimension - N Constant
{4 Horizontal Dimension » Constant
5 Horizontal Dimension ~ Constant
{6 Horizontal Dimension Constant S
f7 Horizantal Dimehginn [nnstant ot
Cancel |

Gén PARV1 vao nhip 1 va PARV2 vao nhip thit 2 c6 nghia la chiéu cao ctia két
cAu nhip thay déi theo tham sb mit cat thay déi.
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Bridge Object Name BOBN
- Span Definition
Span Section I Section Varies s
Spani BSEC1 Yes
To End &by B
Modify/Show Section Variation Along Selected Span... §
0K l Cancel g

9.2.9.2. M4 ciu

Dinh nghTa md cau rét quan trong vé& vin dé diéu kién bién cho mbd hinh cu.
Trong phén nay, ta trmh bay nhép céc thong sb can thlet cho mé cdu nhu v& tinh
chét vat liéu mo vi tri md cdu va huéng xién cua md.

1. Click muc 7.3 Abutments va nut Assign/Show Abutments trén trinh don
Wizard, hodc & hdp thoai Bridge Object (Hinh 9.10), chon myuc Abutments tir danh
sach Modify/Show Assignments (xem hinh 9.16) v click nit Modify/Show. Xuét hién
hdp thoai Bridge Object Abutment As-signments nhu trong hinh 9.19. M$ duoc dinh
nghia & cudi clu. Hop thoai trén hinh 9.19 cho dit li€u trong myc Start Abutment.

Bridge Object Name B0BJ1

. ). | EndAbutment !
-~ Stait ABulment -

354

~ Superstiucture Assignment R @f
Abutment Direction (Bearing Angle)
Diaptwagm Property

- Substiucture Assignment

- Bearing Assignment -
Beating Praoperty
Restrainer Property at Bearing b
Elevation at Layout Line (Global 2)

i None

Ruotation Angle from Bridge Default

{% Abutment Propesty

¢ Bent Propetty

- Girder-By-Gitder Overwiites

Modify/Show Overwites...

- Substiucture Lacation

Elevation (Global Z]
Horizental Dffset

Note: Horizontal offset is from layaut line to midlength of abutment

No Overites Exist

Hinh 9.19: Dinh nghia mé cdu cho Bridge Object



2. Hiéu chinh hop thoai véi nhimg thong sb chi ra nhu trén hinh 9.19:

a. Start Abutment.

b. Géc xién cudi nl5e North, 15 degrees East.

c. Tinh chat ddm ngang cudi nhip, néu dé None 1a khong.

g. Gan tinh chit cho mé ciu, & ddy chon mit dinh 1a BABTI.

e. Vi tri cao d6 va hoanh d6 ctia két cdu md - nhitng tham sb nay s& duoc giai
thich sau.

d. va f. Tinh chét ctia mé, cao do, va goc xoay cdu. Chil y ring cao do tiy thude
vao diém tham chiéu cia mo.

Ngoai ra cling nén chi y rang viéc xac dinh cao dd cua két cau phan dudi va mo
déu thude hé truc toa do Global Z.

3. Thao tac tuong tu cho End Abutment.

Biidge Object Name BOBJ1 me v
Start Abutment End Abutment i
End Abut
" Superstiucture Assighment - - Bearing Assignment
Abutment Direction (Bearing Angle) )erfISa o Bearing Property ,i_i BBRG1 x _
Diaphragm Property 3 %None hd Restrainer Property at Bearing ; jﬁjffNone Nz} 5)
Substructure Assignment o " : Elevation at Layout Line (Global Z) ﬁgw:‘wi Et;;
7~ None . Rotation Angle from Bridge D efault }0. ¥
& Abutment Pioperty J[BABTY . .Ti " ~GirderBy-Girder Ovewiles for End Abutment
7" Bent Property "‘»3% Modify/Show Overwrites... % No Overwrites Exist :
+ Substructure Location ’
Elevation (Global 2) fgg ;
Horizontal Offset g -
Note: Horizontal offset is from layout fine to midlength of abutment.
0K i Cance) %
9.2.9.3. Tru ciu
Dinh nghia tru cau la van dé rat quan trong trong viéc xac dinh diéu kién bién cia
mo hinh cau, thém vao d6 1a nhitng dic tinh ctia mo, vi tri mo try va goc xién néu cd
cua chung.
1. Click muc 7.4 bam nit Bents and the Assign/Show Bents trén Bridge
. . A LA . s . . ) 4
Wizard, hodc trén hip thoai Bridge Object (xem hinh 9.10), chon muc Bents ti 4
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danh sach Modify/Show Assignments (xem hinh 9.16) va chon nit Modify/Show.
Hop thoai Bridge Object Bent Assignments hién thi trong hinh 9.20.

2. Hiéu chinh hdp thoai Modify the Bridge Object Bent Assignments néu thiy
can thiét cho phi hop véi hinh 9.20.

Bridge Object Name -~~~
BOBJ1

Bearing Assignment -

Bearing Property

Restrainer Property at Bearing - &

Specify Bent Considered - Gl

Bent Is At the End of This Span Elevation (At Layout Line, Global Z)

Bent Is At This Station Rotation Angle from Bridge Défault

- Superstructure Assignment ~ Girder-By-Girder Bearing 0

Superstructure Cortinuity Candition iContinuous Modify/Show Overwiltes.. No Overwiites Exist

Mesh Superstructure to Match Bent Bearing

Diaphragm Property

- Bent Assignment

Bent Property

Bent Direction [Bearing Angle)

-~ Bent Location

Elevation {Global Z}

. Gancel |

Harizontal Offset

Note: Horizontal offset is from bridge layout fine to midlength of cap beam,

Hinh 9.20: Pinh nghia tru cdu cho Bridge Object

a. Nhap nhiig tinh chét ciia tru cdu. Gan nhimg thong s6 niy cho tru ciu & cudi
nhip 1 (vi du, vi tri 30). Trong vi du mé hinh 12 chi ¢6 mét try, nhitng vi tri tru khéc
khong t6n tai nén khong cn dinh nghia.

b. va c. Trong md hinh vi dy nay, Két ciu nhip lién tuc. Néu mé hinh cho két cdu
ha bo 14 khéng lién tuc, ddm ngang nhu 13 lién két, lién két theo phuong dimg....
Tuy nhién, trong vi du nay, Diaphragm Property 14 None (i.e., khong ddm ngang
dugc dinh nghia)

d. Mot dinh nghia trudce cho tru va mot sy dinh hudng cho try.

e. Cao d6 theo chidu dtng va chiéu ngang ctia tru.

f. va g. Tinh chét cta géi dd, dinh nghia cho cao d§ va goc xoay mdc dinh cua
cau. Dbi véi bents cho két ciu nhip khong lién tuc thi gbi dugc dinh nghia tach roi
theo phuong khong lién tuc d6 (xem b.)
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Néu két cAu nhip khong lién tuc, thi tru ciu phai dugc dinh nghia theo két ciu
nhip khéng lién tuc. P& dinh nghia diéu nay, click 1énh menu Bridge > Bent vao
hop thoai Bridge Bent Data form va chon vao tuy chon Double Bearing Line
(Discontinous Superstructure).

Chuy ré“mg, cao d6 cla tit ca phai dugc xéc dinh theo truc Global Z.
9.2.9.4. Diam ngang

Dinh nghia dim ngang bao gdm: vi trf, tinh chit va huéng dim ngang. Dim
ngang trong két ciu nhip, ddm ngang duoc dinh nghia nhw 1a mot phén cia Bridge
Object. Dam ngang thuong dugc dit tai md, tru, va mot sé & gitra nhip.

Trong vi du nay, click muc 7.6 Diaphragms va nhin nt Assign/Show
Diaphragms trén Bridge Wizard, hodc trén hdp thoai Bridge Object (hinh 9.10),
chon muc In-Span Cross Diaphragms tir danh sdch Modify/Show Assignments
(xem hinh 9.16) va click niit Modify/Show button. Hop thoai Bridge Object
In-Span Cross-Diz{phragm Assignments hién thi nhu trong hinh 9.21.

=
3
[yl
4

Bridge Object Name {BOBJT

- |n-Span Cross-Diaphragm Definition

Span Diaphragm Property * é Distance Beating
Spant x| IBDIAT i 75 Defaul

iSpent _ BDIAT 15. Defaul
i Spanl ‘BDIAT 22.5: Default

|

Span To End Abutmert ~.BDIAM ] B ; 7.5 Default
Span To End Abutment  BDIA1 X 15. Default

Delete |

pros——————

oK z Cancel |

Hinh 9.21: Bridge Object In-Span Cross-Diaphragm Assignments
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Dimng hop thoai ndy dé nhap nhimng thong s cua dim ngang, BDIA1, 4p dung tai
diém % ciia moi nhip.
| » Nhip 7.5 vao hgp Distance va click nut Add.
=  Nhap 15 vao hdp Distance va click nut Add.
= Nhap 22.5 vio hop Distance va click nit Add.
= Chon Span to End Abutment tir danh sach kéo xubng ctia Span, nhap 7.5
vao hop Distance va click niut Add.
*  Chon Span to End Abutment tir danh sach kéo xuéng cua Span, nhip 15
vao hop Distance va click nut Add.

* Chon Span to End Abutment tir danh sach kéo xubng cia Span nhép
22.5 vao hop Distance va click nut Add.

9.2.9.5. Cap duw veng luc

C6 thé dinh nghia cap trong md hinh cau b.%lng viéc click vao muc 7.8 Prestress
Tendons va niit Assign/Show Tendons trén Bridge Wizard dé vao hdp thoai Assign
Prestress Tendons.

Bridge Object Name BOBJ

~Tendon ~Click tox

Add New Tendon... %

-~ Special Tendon Copy

Lo \(?“ﬂ ERE

Mote: Selected tendan is deleted.
Slopes of copied tendons match
girder slopes.

- Digplay

Cancel |
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Khi kich nit Add New Tendon thi s& hién thi hop thoai Bridge Tendon Data nhu
trong hinh 9.22.

- Tendon Par

Tendan Load Pattern - .

Tendon Hame {TEN1 +pT Prestress Type
H . E = Jack Fi Start
-Tendon Start Location e oo T endon End Location = ackFrom arw .
Span iSpani Span Span To End Abutment v Material Property 5A4’1 6Gr270
Tendon Area

Start Location i Start of Span End Location }EndolSpan

a3 . Max Discretization Length _1;1.524

. Spanlength Span Length 0]

Design Params... Loss Patams...

. Distance Along Span Distance Along Span

- Tendon Load - -

~Vettical Layout Horizontal Lapout - Load Type

Edit Horizontal Layout.. | Quick Start.. | ~ Force ¢ Stess (KN/m2)
it Horizontal Layout... uick Start... } % Stess - [iageseT 7
+ Tendon Layout Display - Tendon Modeling Options -~
= Tendon Layout Display Options
| Spani | Span To End Abutment | - ¥ ) pay=p #" Model As Loads
i. Show Elevation 4% Model As Elements
" Show Plan )
7" Shaow Saction -
p—— =¥ ;
;\hﬁ:———‘_::’# Snap To This [tem o KN.m, C i
z " None _ '
" Reference Line Move
5 % Tendon Move Tendon... i
- .2 ¢~5nap ToThis Span Location -~ | .. 7ap,jlated Tendon Profile :
e P il @& Anwhere Along Span Show T abular Data...
- Mouse Pointer Location " Every1/ ;Mww of Span
Span Span Dist. Tendon Dist. S Z - Coordinate System
! i ] : o felosal
0K Cancel

Hinh 9.22: Hop thoai Bridge Tendon Data.
Du khéng cé su thay dbi nao trong md hinh vi dy nay nhung gan tinh chét cho
cép bao gdm nhung dit liéu sau:
- Vi tri bét dau va két thic cia cap;
- Toa d§ ngang va ding cua cap;
- Dac tinh cép, tham s6 mat mat ung sudt, va tham sb lyc kich.
Nhap di¥ liéu cho cap dudi dang luc hay g suit.
= Ty chon mé hinh cép, c6 thé mo hinh cap nhwr 13 tai trong ho#c nhu 13
phan tir. (Néu mé hinh dugc tao ra bing SAP2000/Bridge Superstructure
Design, thi phan tir cap duge mé hinh nhw 13 phan tir)
Nut Quick Start cho phép dinh nghia nhanh déc tinh hinh hoc cia cap. Hinh 9.23
‘1a vi du cua hdp thoai Quick Start.
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+~ Span Definition For Quick Start

“

~Select A Quick Start Qption
- ¢ Spans Start and End at Abutments and Bents Only

Single-Span Multiple Span

~ Straight Tendon 1 j 3

o

. 4" Spans Are as Defined for Bridge Object

by

" Stiaight Tendon 2 3 — it

¢ Shaight Tendan With Bends 1

#* Straight Tendan With Bends 2

£ Suaight Tendon With Bends 3

£ Staight T endon With Bends 4

7" Paiabolic Tendon 2 \./ §\w_._/
¢ Parabalic Tendon 3 N e~
¢ Parabolc Tendon 4 e g
" Parabolic Tendon § %./d-’—"'_' —

Hinh 9.23: Hop thoai Tendon Layout Quick Start.

Céc nut nay cé tic dung din téi hop thoai dinh nghia dit liéu Vertical and
Horizontal Layout. Trong hdp thoai niy, niit Parabolic Calculator din t6i viéc dinh
nghia cép theo dang dudng cong parabol bing cach khai bao cac diém c6 lién quan.

- Tendon Name - Number of Conliol Points

?I'EN1 Number of Points i7
- Tendon Layout Data
Point Tendon Dist Offset Type Vert Offset ] Slope Type |
m . m |

1 0 Specified -0.1524 ... Prog Cale
2 135 Specified -1.3718 Specified
3 255 Prog Calc -0.4849 Prog Calc
4 30 Specified -0.1524 Specified
5 345 Prog Calc Prog Calc
] Specified Specified
7 ified Piog Cal

2, Olfset is affset of the tendon from bridge object referencefine. Units ?)ZN,m, ¢ 33

| Spanl | Span To End Abutment TendDist :
| Offset prrmm———"

Slope H

T "1 s ataees
17

No Snap

Snap to Ref Line

Snap to Tendon

Snap to Points

N
i N

wr
R

4 »

Clear Calculated Results § Refiesh Calculated Results § .

W' Use Calculated Results for This Tendon - Done §
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Tai trong gén cho cap co thé sir dung hinh thitc tai trong PRESTRESS. Hinh thirc
tai trong ndy dugc thém vao bﬁng cach click vao nut “+” bén trai danh sach kéo
xudng cua Load Pattern Type trong hop thoai Bridge Tendon Data, hién thi nhu
trong hinh 9.24. Hop thoai nay dé dang dinh nghia ma khéng can chi ra & day.

. Load Pattems . ¢ Click To:
Self Weight Auto Lateral ! i
Load Pattem Name Type Multiplier Load Patterm Add New Load Pattern !
\DEAD _DEAD :j i 1 s Madily Load Pattey |
gPT éPHESTHESS ﬂ
| ;

i Delete l.oad Pattern

| |
E - Show Load Pattern Notes... j

~ Cancel §

Hinh 9.24: Cdc dinh nghia hop thogi Load Patterns.

Sau khi mét sgi cap duoc dinh nghia, né co thé duoc chép ra cho tAt ca cac dim
con lai theo vi tri ctia dAm nhu trong hinh 9.25.

Bridge Object Name BOBJI

- Tendon - Click to:

Add Copy of Tendon... i

Modiiy/Show Tendon... |

Delete Tendon % .

- Special Tendon Copy s
~ Copy To All Girders

Mote: Selected tendon is deleted.
Slopes of copied tendons match
girder slopes.

- Digplay

Show All Tendons...

OK 2 Cancel }

Hinh 9.25: Dinh nghia Prestress Tendon
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Sau khi click nit Copy to All Girders, click tiép nit Show All Tendons

. Bridge Object Hame BOBJ1
Tendon . Click to:
ITENZ AddNewTendon. |
TEN3 : '
TENS Add Copy of Tendon... |
Modify/Show Tendon... i

Delete Tendon

- Special T endUn CDD}’ JE

L.opy To Al Girders

Slopes of copied tendons match
girder slopes.

Mate: Selected tendon is deleted.

- Display

Show All Tendons... |

oK

Cancel ] :

Dé xem tht ca cdc cap da dinh nghia, xem nhu trong hinh 9.26.
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Elevation Zoom Full } ~Units
I Spand KN,m,C e
—_— P—| |GLOBAL -
‘ 7" None
5 5 £~ Reference Line
Plan ZoomFul | X {57017 Y473 & Hendon
Snap TU Thls Span LDCatiOn
‘ : . i+ Anywhere Along Span
If'fl Spant Span To EnuLmJU!rn'Em_I]/ " Evey 1/ ﬁg of Span
v ,"f ,’f — Mouse Painter Loogtion -«
Span :ggan ToEnd ,,Zé
X S
, st o Span Dist. {IFWE?'M 7
i ZoomFull | X! ‘g
Section ; : : Shapped To TEN4
C W W T.|
' >
T—>><' Cancel
4] 3

Hinh 9.26: Bridge Tendon Layout Display

9.2.10. Cap nhit mé hinh ciu (Update the Linked Bridge Model)

Khi bt cir mot bo phan nio cia bridge object duge dinh nghia thi mé hinh ciu
phai dugc x4c dinh lai dé cdp nhét nhitng sy thay dbi do.

1. Trong vi du nay, Click muc 8 Update Linked Model va niit Update Linked
Model trén menu Bridge Wizard, hodc click 1énh Bridge menu > Update the
Linked Bridge Model, dé hién thi nhu trong hinh 9.27.
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- Select a Bridge Object and Action ~ Structural Modet Option:
Bridge Object Action ¢* Update as Spine Model Using Frame Objects
[BOBs1 v fUpdate Linked Model 1 ' .
. #  Update as Area Object Modsl )
Modify/Show Selected Bridge Obiect... 2 Preferred Maximum Submesh Size 7]

- Discretization Information / ‘ 7™ Update as Solid Object Madel

Maximum Segment Length for Deck Spans ?1 0 Prston o Mo Dbeead T §

Maximum Segment Length for Bent Cap Beams ﬁ”UM .

Maximum Segment Length for Bent Columns ?iﬂ

[ ok 1 "Cancel

Hinh 9.27: Hop thoai Update Linked Bridge.

Hop thoai Update Bridge Structural Model ¢6 mdt vai tity chon sau:

2. Lya chon Bridge Object and Action. Chon Bridge Object (trong vi du nay
chon bridge object). Trong nay, chon Update Linked Model. Tuy chon nay trong
danh sach kéo xudng c6 thé duge giai thich rd nhu sau:

Update Linked Model: Qué trinh cip nhat mé hinh cin thiét dya trén nhiing
théng tin mo hinh cau di c¢6 sin va nhitng dinh nghia trong Bridge Object. Néu mét
dbi twgng mé hinh cii dang hién hitu, né s& bi mat khi mot md hinh méi khac duoc
cép nhat. M6 hinh m&i niy s& bao gdm tit ca nhitng thay dbi trong sw dinh nghia
cau. Nhimg dinh nghia ctia ngudi sir dung nhu v& nén méng, va nhimg sy dinh nghia
céc ciu kién khac bén ngoai Bridge Module s& khong dugc cap nhat & ddy. Ngudi
dimg khi cin c6 thé xem va dam bao so sénh gitta mé hinh ciu da cdp nhét va nhiing
thong s6 ngudi ding dinh nghia.

Clear All from Linked Model. Ty chon ndy x6a mé hinh cdu dang hién thi, két
qua 12 mdt man hinh tréng. N6 khong x6a md hinh ma c6 thé hién thi lai bing cach
chon tuy chon Update Linked Model. -

Tuy chon Convert to Unlinked Model. KHUYEN CAO! Day 1a mot tuy chon
ma khéng thé khoi phuc lai duogc. Sau khi mét moé hinh d3 thay dbi va da duge
converted to an unlinked model, mé hinh d6 khong thé cdp nhét st dung
SAP2000/Bridge

Tuy chon Structural Model: Sir dung tity chon nay dé tao mot kiéu cho mo hinh,
mb hinh theo kiu dién tich phing, theo kiéu khéi hay theo kiéu nhitng ciu kién co
ban. Kiéu cua dbi tuong dua trén co s& mé hinh duge tao tir su dinh nghia clu va ¢o
thé chuyén dbi bét ky luc ndo. Can chi ¥ ring lénh Bridge menu > Auto Update
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Linked Bridge Objects cho phép md hinh ciu cdp nhat mot cach tu dong vao moi
lic véi nhimng thay dbi ctia no.

- Ty chon Update as Spine Model Using Frame Objects: St dung dé tao md
hinh vé6i phan tir dang thanh.

- Tuy chon Update as Area Object Model: St dung dé tao m6 hinh sir dung
phan tir dang dién tich.

- Hop hi€¢u chinh Preferred Maximum Submesh Size: Dung tuy chon nay dé
nhép kidu tr dong ndi phin tir khi phan tich. Tiy chon niy cho phép cac phan tir
dién tich da duoc chia thanh cic phan tir nho hon trong md hinh duogc ndi lai thanh
cau kién hoan chinh khi phan tich.

- Tuy chon Update as Solid ObJect Model: Str dung tiy chon nay dé tao mé
hinh dang khéi.

* Tuy chon Discretization Information.

- Hop hi€u chinh Maximum Segment Length for Deck Spans Su dung dé nhép
chidu dai lon nhit ctia phan tir thanh, phin tir dién tich hodc phéan tu khéi trong nhip
ban mit cau.

- Hop hiéu chinh Maximum Segment Length for Bent Cap Beams: St dung dé
nhip chiéu dai 16n nhat cta phén tir thanh, phén tir dién tich hoidc phén tir khéi trong
tru cdu clu

- Hop hiéu chinh Maximum Segment 'Length for Bent Columns: St dung dé

nhap chidu da1 16n nhét cta phéan tir thanh, phén tir dlen tich hodc phan tt khéi trong
chiéu dai tru ciu.

9.3- MO HINH HOA TAI TRONG CAU

Muc nay trinh bay cach 14p md hinh tai trong thay ddi trong SAP2000/Bridge.
Phén sau cia Chuong néy mo ta cdch md hinh tai trong thay d6i nhiét do cling nhu
nhiing tai trong khéc ctia cdu c6 lién quan.

Khi phéan tich mét tai trong dong c6 thé ding kiéu xac df nh phé cua két cau céu
14y két qua cua tai trong tirng truc di déng cua xe tai. SAP2000/Br1dge cung u’ng rét
manh va thich hgp cho viéc phan tich va x4c dinh trj s6 16n nhit va nho nhéit cua
chuyén vi, luc, va g sudt tly thudc vao sb lan cia két cAu. Hiéu tng cua tai trong
di dong c6 thé duogc két ndi vdi tai trong tinh dé tinh toan.

Lan xe phai dugc dinh nghia néu khi ¢6 mot tai trong xe dugc thém vao trong mo
hinh ciu. Lan cé thé 1a mot dudng théng hodc m¢t dién tich noi ma tai trong di ding
dung né dé tac dung 1én két cdu. Lan c6 thé co bé rong va cé thé 1a duong thing
hodc cong. Nhiéu lan c6 thé khong song song hodc gidng nhau trén cing mot chidu
dai. Chuong trinh s& ty dong xac dinh lam thé nao dé tai trong lan trén két cAu nhip,
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néu né bi léch tim. Sy chuyén ddi tir dudng va mit anh hudng 13 két qua tir tai trong
trén mbi 1an c6 thé hién thi trén bt ky phd nao. Tai trong dong c6 thé dwoc chon dé
thiét Iap cho xe trén dudng 6 & hay trén dudng tau Itra, hodc xe do nguoi dung tu
dinh nghia.

Xe tai duge nhom thanh timg nhém nhu nhiing tai trong cho phép quy dinh trong
quy trinh.

Hai phuong phép c6 thé ding dé tinh toan hiéu tmg ciia xe tai 1a phan tich timg
buéc va phéan tich véi ddy di hiéu émg. Nhitng budc co ban sau ddy doi hoi cho ca
hai kiéu phan tich:

Kiéu phan tich Influence-based enveloping (dudng bao):

F. Xe di chuyén theo c4 hai huéng doc theo mdi lan cua ciu. Dung mét anh
hudng, xe dugc dit ty dong tai mdi vi tri doc theo chiéu dai va chiéu rdng cia lan-
cho phé cac gia tri né nhét va 16n nhit doc theo két cdu nhip.

G. Mdi xe c6 thé cho phép dit trén mbi 1an hoic timg lan x4c dinh. Chuong trinh
c6 thé tu dong tim phd 16n nhét va nho nhét 14y két qua tir sy dich chuyén nhitng xe
khac nhau trén nhitng lan khac nhau.

Kiéu phan tich Step-by-step (timg budc):

= Xe tai c6 thé chay ddng thoi trén céc 1an, c6 thé cung thoi gian, cung hudng,

cling vi tri va cling té¢ do.

Tuy timg muc dich thiét ké, kiéu phén tich ding Moving-Load Load Cases 13
thich hop nhét. Trong nhitng nghién ctru dic biét va xe tai bt thudng, kiéu step-by-
step c6 thé rat hidu qua.

Trong mé hinh vi du nay, tai trong di ddng s& dugc phén tich dung phwong phap
influenced based enveloping.

9.3.1. Cac lan xe (Lanes)

Lan xe dugc dinh nghia nhdm muc dich x4c dinh dwong tham chiéu, co thé 1a
dudng tim cdu (layout lines) hojic mot dudng cua cic phén thanh lién tiép nhau.
Vi tri tham chiéu cta 1an c6 thé 13 & trong t4m lan hodc c6 thé khac théng qua
viéc khai bdo do léch tdm. Lan duoc goi 1a “chay” theo mot hudng dic biét bét
dau tir diém dau tién cla dudng tham chiéu dung dé dinh nghia 1an dén vi tri cudi
- cung. Chiéu rong ctia mdi lan duogc dinh nghia, no6 cé thé la hz"mg sb hoic co thé
thay ddi doc theo chiéu dai cua lan. Khi mot lan rong hon mot xe, tai trong truc
hoic tai trong phan b cta xe dugc di chuyén trong lan cho hidu tng 16n nhét.
Néu lan xe h@\p hon xe, xe dugc dit tai trong tégi- cia lan va bé rong xe dugc
giam xuong bé rong lan. '
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Theo nhu vi du nay, 2
lan rong 12-foot, mdi lan
ddi xtmg 8°-0” tinh tir
dudng tim cau.

A. Click muc 9.1 Lanes
va nut Define/Show Lanes
trén menu Bridge Wizard
hodc dung 1&nh Bridge
menu > Lanes dé vao hop
thoai Define Lanes nhu
trong hinh 9.28. Lan c6 thé
dugec thém vao doc theo
dudng tham chiu

Click nit Add New Lanes Defined from Layout Line dé thém vao lan doc theo
duong layout line dinh nghia trong chuong 2. HOp thoai Bridge Lane Data xem

trong hinh 9.29 s& hién th.

o L@ s - Click to:

Add New Lane Defined From Layout Lire...

Add New Lane Defined From Frames...

Cancel |

Hinh 9.28: hgp thoai Define Lanes

r Coordinate System 7~ Uniits
Lane Hame {LANET - |GLOBAL > fkNmC -
- Marimum Lane Load Discretization Lengths - dditional Lane Load Discretization Parameters Along Lane
Along Lane i Discretization Length Not Greater Than 1/ :Tw»- of Span Length
Across Lane Discretization Length Not Greater Than 1/ {10 of Lane Length
Lane Data BV s .
ridge Centerline Offset Lane Width i
Layout Line m m m Movelane..
JBLLY =l _[2° 88 Add |
K ; 60 25 . Insert |
5 | Modiy |
.Dete | .
-~ Plan View (- Projection) - Objects Loaded By Lang:me-wmo
Layoutline | ¥ Program Determined
i »
Station {M Group ) )
North . s |
Bearing ?
Radius z -Lane Edge Type i
Grade WWWWW Left Edge {Interior
X . RightEdge  |Inte
Y Y %
% z g""”"w””'w""w """"""" Display Color ‘
. ¢ Snap To Layaut Line . ;
o P: ¢ SnapTolane T Cancel :

Hinh 9.29: Hjp thogi Bridge Lane Data
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3. Click mit Add New Lanes Defined from Layout Line dé thém lan doc theo
duong layout line dugc dinh nghia nhu trong Chuong 2. HOp thoai Bridge Lane
Data hién thi nhu trong hinh 9.29.

-~ Coordinate System Units
Lane Hame [LANEZ feloeal xl KNmC e
- Maximum Lane Load Discretization Lengths—— - Additional Lane Load Discretization Parameters Along Lane
Along Lahe ;3048 - : & Discretization Length Not Greater Than 1/ ?&MW&WW of Span Length
Across Lanie 13048 & Discretization Length Not Greater Than 1/ §1 0. “" of Lane Length
~Lane Data ;
Bridge Station Centerline Dffset Lane Width Move L {
Layout Line m m " Maovelane..
t ] " .
;BLL1_ 0 2.5 o

Insert g

{BLLT ‘ ? ) i 25

i
{

H
i
:

wwp‘_ele!e %
- Plan View %Y Projection) - Objects Loaded By Lane -
- Layout Line § o ‘ &% Program Determined
Station _{MMMMWMWWMW © Ifroup
- i !
North . Bearing §~“ . :
Radius EWW —— - Lane Edge T_',’DE ..................................................................
—  Grade ? Left Edge % Interior »:é
® i . PightEdge finteiior ¥

gu— . i
% z : Display Color ]

} i Snap To Layout Line ]
g : #i ¢ SnapToLane o ] Cancel ¢

C. Nhép dir liéu vao 6 _
thich hO'p nhu tI'OI'lg hinh - Select Lanes to Shoi - - Lane Display Option
979, C‘é.n chii y re:ing dit licu . # Show Centeline Only

A N ) + Show Lane Width
Lane bao gom 2 dudng dugc
dinh nghia bang vi tri bat dau

% Do Not Show

va ket thue, vi tri dudng trong ¢ Show Points O
A o3 1A A 13 o £ Show Points and All Connect
tdm va bé rong lan. Mau cua oW Points anc Al Lennactions

12‘111 Cﬁl’lg Cé thé lu'a Chon_ i Show Lane In All Windows

D. Pinh nghia lan xe nhu
md ta trong bude 3 va budce 4

Cancel
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E. Dung 1énh Display menu > Show Lanes dé xem lan hién thj nhu trong hinh 9.31.

Hinh 9.30: Xem dang 3D ciia mé hinh cdu va lan xe

9.3.2. Phuong tién di lai (Vehicles)

Biét ky loai xe ¢4 nhu thé nio ciing dugc dinh nghia trong SAP2000. Kiéu tiéu
chudn cua xe c6 sin trong SAP2000/Bridge hoic kidu xe dic biét ciing c6 thé dugc
tao tlty theo ¥ ngudi ding bing cach ding tiy chon general vehicle. Tai trong ctia
cac loai xe dugc dit theo truc Z ciia hé toa dd Global. Mbi xe dinh nghia bao gém
mdt hodc nhiéu khoang céch ¢6 thé béng nhau hodc c6 thé khong hodc ca hai.

1. Click muc 9.2 Vehicles va nit Define/Show Vehicles hodc dung 1énh Bridge
menu > Vehicles ¢ vao hop thoai Define Vehicles xem trong hinh 9.31.

N ghiglag s, Choose Yehicle Type to Add-

|add Standard Vehicle v |

---- Click to:
AddVehicle.. |

Cancel '%g

Hinh 9.31: Hop thogi Define Vehicles
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Ding hop thoai ndy dé thém su dinh nghia Standard or General Vehicles.
Standard Vehicles c6 trong SAP2000 4p dung cho nhiing tai trong theo quy trinh.

General vehicle c6 thé ding cho xe tai khong c6 trong quy trinh thiét ké. Hau hét
moi 10ai xe déu c6 thé m6 hinh véi SAP2000 General Vehicle. General Vehicle bao
gdm n truc v6i khodng cach duge nhép gitta ching. Tai trong 1&ch tdm, hay dung
tam déu c6 thé dinh nghia dugc

Trong hop thoai Define Vehicles, nhap kiéu xe Vehicle Type vao “Standard
Vehicle” va click nut Add Vehlcle Tuy chon nay thém Add Standard Vehicle xem
trong hinh 9.32. g

-Wehicle Name

----- D ata Definition
Vehicle Type %HL'%M. J:j

Scale Factor

Bynamic Allowance

Conversion

D T ¥
Y SR

Convert To General Vehicle ;

™ Yehicle Remains Fully In Lane
(In Lane Longitudinal Direction)

|‘ 1] ] Cancel % :

Hinh 9.32: Hjp thoai Add Standard Vehicle

Chon loai xe tir danh sach kéo xudng ciia Vehicle Type. Trong mé hinh vi du nay,
thém cac xe HL93S, HL.93M va HL93K. :

Néu xe mudn dinh nghia khéng c6 trong danh séch nay thi quay lai bude 7 va lya
chon kiu tly chon General Vehicle.

Xem tinh chat da nhép ciing nhu sb liéu dinh nghia xe béng viéc click nut
Modify/Show trong hop thoai Define Vehicles. Ding nut Modify/Show d& xem
nhiitng tinh chét ctia xe tdii AASHTO LRFD HL93-S hién thi nhu trong hinh 9.33.
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Vehicle name =y - Units

RN mC v

-~ Floating Axle Loads
Axle Width

Value Width Type

For Lane Moments

A RER

For Other Responses 1 i

“ Double the Lane Moment Load when Calculahng Negative Span Moments

Load Plan

Load Elevation

- Usage : Mln Dist Allowed me Axle Load

- Length Effects
Lane Exterior Edge Axle
Lare Interior Edge Uniform
-~ Loads
Load Minimur Maximum Uniform Uniform Uniform Axle Axle Axle
Length Type Distance Distance Load Width Type Width Load Width Type Width
‘Leadlng Load

Leading Eoad Fix
Fixed Width

iFixed Length i8. . £160. ;Fmed Width Line X
Fixed Length . Fived Width ; . £180. {Fixed Width Line 3.048
{Variable Length . , {Fined Width i3 140, leed Width Line 3.048
EFixed Length § . . ;leed Width i3. Fixed Width Line 13.048
Fixed Length , i Fixed Width iS.EMB f 160.136 FixedWidth Line ~ 13.048
iTraiing Load i Infinite 18.4081 | Fixed Width 2,048 i i

Straddle Reduction Factor

Hinh 9.33: Hop thoai General Vehicle Data

9.3.3. Cac lop xe (V ehicle Classes)

Vehicle classes (16p xe) phal dugc dinh nghia dé phan tlch cau ding tai trong d1

dong. Mot 16p xe c6 thé bao gdm 1 hay nhiéu xe dé phan tich.

1. Click muc 9.3 Vehicle Classes va nut Define/Show Vehicle Classes hodc dung
1énh Bridge menu > Vehicle Classes dé vao hop thoai Define Vehicle Classes.

- Click to:

Add New Class... |

Cancel 1
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Click nit Add New Class dé vao hop thoai Vehicle Class Data xem nhu trong
hinh 9.34.

Vehicle Class Name [VECLT

-~ Define Yehicle Class

Vehicle Name Scale Factor
HL-835-1 i

HL-93K-1 N
HL-53t4-1 i1
HE - ’
v Modify ?

§ o _Dekte|

Hinh 9.34: Hjp thogi Vehicle Class Data.

Lua chon Vehicle Classes va phong to ti 1& dé xem hinh. Nhip dit liéu can thiét
dé dinh nghia tai trong di dong.

9.3.4. CAc mAu tii trong (Load Patterns)

M4u tai trong 13 nhiing tai trong phan phdi trong khong gian gbém lyc, chuyén vi,
nhiét d6 va nhiing hiéu tmg khic tic dong 1én két cAu. Mot mAu tai trong tu ban than
n6 khong gy anh huéng 1én két cdu. Tai trong mAu phai duge ap dung trong cac
trudng hop tai trong dé 14y két qua. Ding muc 11 Load Pattern Definitions va nit
De-fine/Show Load Patterns trén menu Bridge Wizard hodc 1énh Define menu >
Load Patterns dé dinh nghia mAu tai trong.

Mau tai trong “Bridge Live” ding dé nhap mét hodc nhidu xe ¢6 di dong trén ciu.
Doi véi mdi xe, nhdp vi tri bit dAu tai trong cua xe, huéng di chuyén, va tbe d6. Khi
ding mau tai trong tinh nhidu budc hodc tai trong dong nhiéu budc (truc tiép tc
dong ddng thoi) (xem muc 3.5), kiéu tai trong niy réat hitu ich cho viéc nhép tai
tr(_mg Xe.

9.3.5. Cac trwdng hop tai trong

Dinh nghia mét truong hop tai trong 13 tai trong d6 tic dung 18n két ciu nhu thé
ndo (tinh hay dong,...), dap ting cua két cdu nhu thé nio (tuyén tinh hay phi tuyén),
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va sy phan tich duge thuc hién ra sao. Bét ctr truomg hop tai trong nio ciing c6 thé
phan tich dugc trong mé hinh cdu. Trudng hop tai tinh, phd dong va trudng hop tai
lich sit- thoi gian dugc st dung khi phan tich dong dat. Phan tich diy dan (Pushover)
dung dé tinh cho trudong hop phén tich tinh phi tuyén. Phan tich theo giai doan thi
cong dung trong trudng hop tai tinh phi tuyén.

Nhiéu tity chon phén tich dugc dung cho phan tich tai trong dong cta xe. Truong
hop tai di dong tinh toan ra gié tri dudng anh hudng va giai quyét tit ca nhimg hoan
vi cla tai trong lan xe cho gia tri I6n nhit va nho nhét. Cac truong hop tai tinh va
dong nhiéu budc (truc t1ep tac dong cung luc) dung cho phan tich 1 hodc nhiéu xe di
dong theo phuong ngang cau cé cling toc do.

9.3.5.1. Truong hop tii di dong

1. Click muc 12.2 Load Cases va nut Define/Show Load Cases trén Bridge
Wizard hoic 1énh Define menu > Load Cases dé vao hdp thoai Define Load Cases
nhu trong hinh 9.35. Trudng hop tai Dead and Modal load 13 mic dinh cho céc
trudng hop tai trong.

~Load Cases ~Click to:
. Load Case Name‘ Lpad Case Type N Add New Load Case...
] Lineat Shatic s
PT Linear Static

Modify/Show Load Case...

|
| MDDAL Modal Add Copy of Load Case... j
|
|

Delete Load Case

Show Load Case Tree... %

e |

Hinh 9.35: Hop thoagi Define Load Cases

2. Click niit Add New Load Case dé hién thi hop thoai Load Case Data.

3. Kéo xudng danh sich Load Case Type va chon “Moving Load”. Hop thoai xuét
hi€n nhu hinh 9.36. chon 1an gén tai trong va tai trong xe.
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Noles: Load Case Type

Mover Set Def Neme Modiy/Show... | {Moving Load "< Design. |

Sliffness to Use : . +MulliLane Scale Factors -

#& Zeio Initial Conditions - Unstressed State Number of  Reduction
o | Lanes Scale Factor

¢ N —

o I;o'aded"r T

» Modify §
Loads Applied - Lanes Loaded for Assignment 1 -
Min Max .
Vehicle Scale Factor Loaded Loaded B oo ListofLane Selected Lane
Assign Class Lanes Lanes Lanes Definitioris Définitions
Numbe';VEEU “Zj i ]l] ;}D Loaded —
; | |
[
| i |
i . :
- H
Add i Maodify z Delete § § <- Remove §
0K 1 Cancel 2

Hinh 9.36: Hép thogi Load Case Data - Moving Load

9.3.5.2. Cdc truwong hop tdi trong khdc

Khi céc kidu tai trong khac duge dinh nghia, nhu lyc dong dét, nhiét do, x6 va tau
thuyén... (xem muc 3.4), c4c truong hop tai thém vao co6 thé duge dinh nghia dé
phan tich cho cac kiu tai trong nay. Su t6 hop tai trong cho céc tai trong nay cé thé
dung dé phén tich bing cach ding Define menu > Load Combinations va sau d6
chon tuy chon Add Auto Load Combinations.

9.4- PHAN TiCH VA XUAT KET QUA MO HINH

Muc ndy trinh bay timg buéc xudt két qua va phan tich md hinh ciu. Khi phan
tich mé hinh Linked Bridge phai duoc hoan thanh, vai tity chon c6 thé ding dé hién
thi két qua s& dugc md ta trong Chuong nay.

9.4.1. Céc dap tng ciu

Phan tich hoat tai bao gdm viéc tinh to4dn chuyén sau va chiém moét lugng thoi
gian 16n d6i v6i md hinh 16n. Dung 1énh Define menu > Bridge Loads > Bridge
Responses dé lya chon céc dap Gng cho md hinh. Tic 13 chi ra két qua cho
nhitng dap ing ma ta lya chon trong chuong trinh. Hop thoai Moving Load Case
Results Saved Parameters c6 thé dugc ding dé xac dinh cac két quéa tr trudng
hop tai dong.
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(Moving Load Case Results saved

- Results Saved for All Moving Load Cases
Select Group Correspondence

¥ Displacements i.ﬁ.LL W‘:j o
W Reactions %ALL >l I
¥ Frame Forces %ALL - 1 ™
W Shell Resultants éALL v i
W Shell Stresses 3ALL v e i
[ Plane/Asolid Stresses |ALL e I
i Solid Stresses %ALL e -
(@ Link Forces/Deformations ~ ALL :__é ~
{™ Section Cuts

- Method of Calculation
™ Allow loads to reduce response severity.

| 1] i Cancel'l

Hinh 9.37: Cac tuy chon
trong hdp thogi Moving Load Case Results Saved

Véi mbi phd dap tmg lua chon, gid tri 16n nhét va nho nhét cua phd s& duge tinh
toan, gid tri luc mo ment, Ung sudt co thé xuét két qua dong thoi. Trong vi du nay,
véi dbi twong khung, khi gia tri moment 16n nhat M3 duoc tinh, néu yéu ciu dép
ung cac phd con lai thi cac gid tri P, V2, V3, T va M2 ciing s& xuét hién ddng thdi
v6i M3 trong khi xuét két qua.

9.4.2. Chay phan tich

Sau khi ¢6 md hinh hinh hoc cta cdu, trudng hop tai trong va tai trong cling da
duoc dinh nghia, cAu da sin sing cho viéc phén tich. Ding 1énh Analyze menu >
Run Analysis dé thuc hién viéc phén tich. Lénh nay sé xuét hién hop thoai trong
hinh 9.37.
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Case Name Status Action

iNot Hun

Linear Static
Moving Load

|

|

Run/Do Not Run All

-
F

4
—~
H

Delete Al Results

... ShowLoad Case Tree.. |

-~ &nalysis Monitor Options
£ Always Show
" Never Show
% ShowAfter f4 seconds

£ todet-Alive

Run How §

DK

Hinh 9.38: Hop thoai Set Load Cases to Run.

Ding nit Run/Do Not Run dé chon trwdng hop tai trong dé chay, va nut Run
Now dé bt dau phan tich.

9.4.3. Hién thi cac két qua

Ngudi ding c6 thé cho hién thi két qua dudi dang dd thi hay dudi dang sb.

9.4.3.1. Hién thi cdc két qua dwéi dang db hoa
Khi mé hinh ciu duoc x4y dung bdi module SAP2000/Bridge, 1énh

Display menu > Show Bridge Forces/Stresses dung dé hién thi két qua luc va
ung sult, mot vi du xem trong hinh 9.39.

;- Select Bridge Dbject

i+ Show Tabuler Display of Current Plot
I

Show Table... } Export ToExcel...

- Select Display Component :

i Load Case/Load Combo -
Show Aesults For iEntire Bridge Se | i

Case/Combo I{MWMW

4 Force 7 Stiess £ Do
¥ Show Selected Girder

{Moment About Horizortal Ass (M3) !

- Bridge Response Plot

3065,

BOBJ1 - Entire Bridge Section (Case DEAD] Momert About Horizontal Axis (M3)

A

# Force 7 Stiess
" Show Selected Girder

Moment About Horizontal Asis (M3)

+~ Bridge Response Plot -

-30000. BOBJ1 - Entire Bridge Section [Case DEAD) Momen

About Horizontal Awis (M3)

‘ ‘ PaX
...... VAN

-

) | / \\

N

/

L

Max Value = 83298135  Min Value = -26078.5

- Mouse Pointer Location

Distance Fiom Stait of Bridge Object

3 76 Response Quantity At Current Location

nap Options

¥ Snap to Computed Response Points




Biéu dd luc va ung sut trong phé“m tir tam dugce hién thi véi mod hinh loai nay.

Trong vi du la hinh 9.39.

Select Bridge Object

Show Tabula Display of Current Plot-+ - Units
{BOBJT Show Table... | Export ToEscel..
- Select Display Companent - Load Case/Load Combi <+ Multivalued Options

Show Results For {Entire Bridge Section

#% Force " Stiess E
" Show Selected Guder

] ¢ Envelope Max/Min
- 7" Envelope Max
{" Envelope Min

P H
{7 G ;

Y. | CaselCombo It

iMoment About Horizontal Axis (M3)

BOBU - Entire Bridge Section (Combo COMB1) Moment About Horizontal Axis {M3]

25000,

H

MaxVale = 12250001 Min _Vaﬂlu€ =-21979.94

)

o

-~ Mouse Pointer Location

Distance From Start of Bridge Object
Respanse Quantity At Cunrent Localion

Snhap Options
# S$nap to Computed Respanse Poinls

™ Show Selected Girder

- Select Bridge Object - Show Tabular Display of Current Plot +Units
iBoBN Show Table... | B

- Select Display Component - Load Case/Load Combo-— ~ Mulivalued Optipng s
Show Results For Entire Bridge Section Case/Combo ?Cﬁﬁg FI Envelope Max/Min
" Force 3

" Envelope Max
£ Envelope Min

iLongitudinal Skiess - Top Left (511)

Budge Flesponse Plot

5000.

5000,

4

- Mouse Pointer Location

Distance From Start of Bridge Object
Respanse Quantity Just Before Current Location
Response Quantity Just After Current Location

+~Snap Oplions

¥ Snap to Computed Response Points

Hinh 9.39: Bridge Object Response Display
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9.4.3.2. Xudt ra bing

Céc két qua phan tich c6 thé dugc hién thi thanh timg muc béng cach sir dung

1énh Display menu > Show Tables, nhu trong hinh 9.4-6.

Dung nhitng tiy chon khéc nhau ctia hdp thoai dé xem cac két qua hién thi nhu
trong bang. T4t ca cac bang c¢6 thé xuit va luu thanh nhiéu dinh dang khac nhau, ph6

bién nhét 13 Microsoft Excel.

{0-0f 125 tables selected)
-0 System Data
.0 Property Definitions
O Load Pattemn Definitions -
O Other Definitions
Load Case Definitions
Bridge Data
O Connectivity Data
# [ Joint Assignments
# [0 Frame Assignments
+ 0 Tendon Assignments
0 Area Assignments
. %0 Link Assignments
% O Options/Preferences Data
# [ Miscellaneous Data
=[] ANALYSIS RESULTS (D of 18 tables selected)
= Joint Dutput
. %0 Displacements

= [0 Element Dutput

- [J Frame Qutput

+ O Area Output
. %0 Link Output

#-[J Obijects and Elements
= O Structure Qutput

# [0 Base Reactions

# [J Other Output Items

Hinh 9.40: Hjp thogi Choose Tables for Display
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~Load Pattetns (Model Del.)

_Select Load Pattemns... §

2 of 2 Selected

- Load Cases (Results)

Select Loa(g_wga‘_sss... %
1 of 4 Selected

Modily/Show Dptions... |

]

i Show Unformatted

Named Sets—
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