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Outline

 Introduction to the VecTor suite of programs.

 Example 1: Modelling a shear-critical reinforced concrete beam.

 Example 2: Modelling beam-column joints substructure module.
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Background

 VecTor Suite of Software
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Software Structure Type
Analysis

Procedure
Element Library

VecTor2 2D Membranes Secant
Rectangular, Quadrilateral, 

Triangular, Truss, Link, Contact

VecTor3 3D Solids Secant
Hexahedral, Wedge, Truss, 

Link, Contact 

VecTor4 Shells Secant Heterosis shell, Truss

VecTor5 Frames Secant-Tangent Layered Beam 

VecTor6
Axisymmetric

Solids
Secant

Rectangular Torus, Triangular 

Torus, Ring 

Repaired members with FRP sheets 

Nonlinear fire analysis 

Computationally fast

Computationally fast

Out-of-plane shear
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Other 

Software

Physical

Module

Integration 

ModuleIn
te

rn
e
t

Shear Wall – VT2

RC Frame – VT5

RC Silo - VT4

RC Slab – VT3

RC Column– VT6
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Example 1

Modelling a Shear-Critical RC Beam in VecTor2

(Vecchio and Shim, 2004) 
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Example 1: Modelling a Shear-Critical RC Beam in VecTor2
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Concrete

f'c
(MPa)

ɛo

(× 10-3)

Ec

(MPa)

fsp

(MPa)

Max Agg. Size

(mm)

22.6 1.6 36,500 2.37 20

Reinforcement

Bar Size
Diameter

(mm)

Area

(mm2)

fy
(MPa)

fu
(MPa)

Es

(MPa)

ɛsh

(× 10-3)

ɛu

(× 10-3)

25M 25.2 500 445 680 220,000 8.5 216

30M 29.9 700 436 700 200,000 11.4 175

Details of OA1 beam tested by Vecchio and Shim (2004) 
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 Experimentally Reported Results

Shear Crack

Load-deflection response Crack pattern

Example 1: Modelling a Shear-Critical RC Beam in VecTor2
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 Modelling Steps Overview

 Step 1) Define Materials

Concrete Material ; Steel Material ; Bearing Material 

 Step 2) Create finite element Mesh

Concrete Regions ; Longitudinal Reinforcement ; Constraint Point

 Step 3) Define Support Restraints 

 Step 4) Define Loads

 Step 5) Select Analysis Options

Example 1: Modelling a Shear-Critical RC Beam in VecTor2
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Region 1

Region 2

Truss 1

Truss 2

0 220 2050

0

64

128

552

602

Constraint 1
2000

 Create Finite Element Mesh

Example 1: Modelling a Shear-Critical RC Beam in VecTor2
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 Finite Element Mesh

Concrete Rectangle Elements

Reinforcing Bar Truss Elements

Steel Plate

Bearing Elements

Example 1: Modelling a Shear-Critical RC Beam in VecTor2
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 Comparison of the Results

Example 1: Modelling a Shear-Critical RC Beam in VecTor2

Load-deflection responses Crack patterns
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Example 2

Modelling Beam-Column Joints Substructure Module in VecTor2

=

Complete Model S-FRAME Sub-Model VecTor2 Sub-Model

+
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Example 2: Beam-Column Joints Substructure in VecTor2
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Structure details

Column details

Beam details
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 1) Create Concrete Materials

 Material 1: Concrete cover (unconfined concrete)
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 1) Create Concrete Materials

 Material 2: Confined concrete
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Example 2: Beam-Column Joints Substructure in VecTor2

16

 Step 2) Create Reinforcement Materials

 Reinforcement 1: Column longitudinal reinforcements
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 2) Create Reinforcement Materials

 Reinforcement 2: Column longitudinal reinforcements
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 2) Create Reinforcement Materials

 Reinforcement 3: Beam longitudinal reinforcements
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 2) Create Reinforcement Materials

 Reinforcement 4: Beam longitudinal reinforcements
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 2) Create Reinforcement Materials

 Reinforcement 5: Transverse reinforcements
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 3) Create Concrete Regions and Truss Bars

Truss Bars

Concrete Regions



2017 UT-SIM Workshop

Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 4) Create FE Mesh and Assign Materials 

Confined concrete

Concrete cover

Longitudinal 

reinforcement

Transverse 

reinforcement

Interface nodes
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 5) Map Interface Nodes: OpenSees-VecTor2 Integration
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Example 2: Beam-Column Joints Substructure in VecTor2
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 Step 5) Map Interface Nodes: SFRAME-VecTor2 Integration

X

Y

Rz

50 (99,100)

58 (115,116)

1 (1,2,3)

X’

Y’

9 (25,26,27)

S-FRAME VecTor2s

Node DOF DOF Node

1
1 99

50
2 100

2
4 101

51
5 102

3
7 103

52
8 104

4
10 105

53
11 106

5
13 107

54
14 108

6
16 109

55
17 110

7
19 111

56
20 112

8
22 113

57
23 114

9
25 115

58
26 116



Thank You
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