
i 
 

THE FLORIDA STATE UNIVERSITY 
 

COLLEGE OF ENGINEERING 
 
 
 
 
 

BARRIER, JOINT, AND DIAPHRAGM EFFECTS ON FORCE  
 

DISTRIBUTION IN PRESTRESSED CONCRETE GIRDER BRIDGES 
 
 
 
 
 

By 
 

JONATHAN DARREN CHIPPERFIELD 
 
 
 
 
 

A Thesis submitted to the 
Department of Civil and Environmental Engineering 

in partial fulfillment of the 
requirements for the degree of 

Master of Science 
 
 
 
 
 

Degree Awarded: 
Spring Semester, 2010 

 
 
 
 
 
 
 
 
 

 



ii 
 

The members of the committee approve the thesis of Jonathan Chipperfield defended on April 1, 

2010. 

 
 
 __________________________________ 
                                 Michelle Rambo-Roddenberry  
                                       Professor Directing Thesis  

 
  
 __________________________________ 
                                   Sungmoon Jung 
                                       Committee Member 

  
 __________________________________ 

 Kamal Tawfiq  
                                       Committee Member 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Approved:  
_____________________________________ 
Kamal Tawfiq, Chair, Department of Civil and Environmental Engineering 
 
_____________________________________ 
Ching-Jen Chen, Dean, College of Engineering 
 
 
 
 
 
 
The Graduate School has verified and approved the above-named committee members. 



iii 
 

ACKNOWLEDGEMENTS 
 
 

I would like to give my thanks to all my friends and family for pushing me to do my best. I 

would also like to acknowledge the FAMU-FSU College of Engineering and all its professors for 

molding my mind into what it is today. I would also like to thank Dr. Kamal Tawfiq and Dr. 

Sungmoon Jung for being a part of my Master’s committee. A special thanks goes to Mr. Marc 

Ansley and all the people at the Florida Department of Transportation (FDOT) Structures 

Research Lab for performing the field tests and providing funding. Lastly, I would like to thank 

Dr. Michelle Roddenberry, my Major Professor, for the endless hours of patience, support, and 

help. She truly made my Master’s experience an incredible one. Thank You.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



iv 
 

TABLE OF CONTENTS 
 
 
LIST OF TABLES   ........................................................................................    vii 
 
LIST OF FIGURES  ......................................................................................    x 
 
LIST OF ABBREVIATIONS   .......................................................................    xiii 
 
ABSTRACT     ............................................................................................             xiv 
 
1.  INTRODUCTION  .....................................................................................    1 
 
  1.1 Background ................................................................................    1 
 
  1.2 Literature Review ......................................................................    2 
    
   1.2.1 Finite Element Modeling Techniques ...............................    2 
 
   1.2.2 Effect on Live Load Distribution ......................................    5 
 
  1.3 Scope of Research ......................................................................    7 
 
2.  DESCRIPTION OF INVESTIGATED BRIDGES  ..................................    9 
 
  2.1 Introduction  ...............................................................................    9 
 
  2.2 Properties of Bridges .................................................................    9 
 
   2.2.1 US-90  ..............................................................................    9 
 
   2.2.2 I-75  .................................................................................    10 
 
  2.3 Bridge Load Tests ......................................................................    11 
 
   2.3.1 Test Strains - US-90 Bridge  .............................................    13 
 
    2.3.1.1 Pre-Barrier Tests  .....................................................    13 
 
    2.3.1.2 Post-Barrier Tests  ...................................................    15 
 
   2.3.2 Test Strains - I-75 Bridge  ................................................    16 
 
  2.4 Previous Analytical Study..........................................................    18 
 
3.  METHODOLOGY  ....................................................................................    20 



v 
 

 
  3.1 Introduction  ...............................................................................    20 
 
   3.1.1 US-90 Bridge FEM ..........................................................    20 
 
   3.1.2 I-75 Bridge FEM ..............................................................    22 
 
  3.2 Creation of Finite Element Models ...........................................    23 
 
   3.2.1 Meshing  ..........................................................................    23 
 
   3.2.2 Element Types  .................................................................    24 
 
   3.2.3 Real Constants..................................................................    24 
 
  3.3 Model Materials and Section Properties ...................................    25 
 
4.  FINITE ELEMENT MODEL VALIDATION AND CALIBRATION  ...    26 
 
  4.1 Introduction  ...............................................................................    26 
 
  4.2 Simply-Supported FEM vs. Test Results for US-90 Bridge .....    27 
 
  4.3 Pre-Barrier Test Results vs. Pre-Barrier FEM for US-90 Bridge   28 
 
  4.4 Post-Barrier Test Results vs. Post-Barrier FEM ......................    31 
 
   4.4.1 US-90 Bridge ...................................................................    31 
 
   4.4.2 I-75 Bridge  ......................................................................    34 
 
5.  EVALUATION OF FINITE ELEMENT MODELS  ...............................    37 
 
  5.1 Introduction  ...............................................................................    37 
           
  5.2 Effects of Barriers ......................................................................    37 
 
   5.2.1 US-90 FEM ......................................................................    37 
 
   5.2.2 I-75 FEM .........................................................................    41 
 
  5.3 Effects of Barrier Joint at Midspan ..........................................    43 
 
   5.3.1 US-90 FEM ......................................................................    43 
 
   5.3.2 I-75 FEM .........................................................................    45 



vi 
 

 
  5.4 Third Point Joints for US-90 FEM ............................................    47 
 
  5.5 Diaphragm Comparison for I-75 FEM..... ................................    51 
  
6.  CONCLUSION AND SUMMARY  ...........................................................    56 
 
  6.1 Conclusions ................................................................................    56 
 
   6.1.1 Pre- and Post-Barrier Comparisons  ..................................    56 
 
   6.1.2 Post-Barrier without Midspan Joint Comparisons  ............    56 
 
   6.1.3 Post-Barrier with Third Point Joint Comparisons  .............    57 
 
   6.1.4 No Intermediate Diaphragm Comparisons  .......................    57 
           
  6.2 Summary ....................................................................................    57 
 
APPENDIX A 1: RAW DATA – US-90 BRIDGE STRAIN MEASUREMENTS 
BEFORE AND AFTER BARRIERS................................................................    59 
 
APPENDIX A 2: RAW DATA – I-75 BRIDGE STRAIN MEASUREMENTS 
AFTER BARRIERS.........................................................................................    88 
 
APPENDIX B1: FEM LONGITUDINAL STRAINS – US-90 VARYING 
SECONDARY ELEMENT CONDITIONS GIRDER 4-5 AND 4-6 .................    91 

 
APPENDIX B2: FEM LONGITUDINAL STRAINS – I-75 VARYING 
SECONDARY ELEMENT CONDITIONS GIRDER 12 AND 13 ...................     108 
 
REFERENCES….............................................................................................    147 
 
BIOGRAPHICAL SKETCH ............................................................................    149 
 
 
 
 
 
 
 
 
 
 
 
 



vii 
 

LIST OF TABLES 
 
 

Table 2.1: Axle Weights of Test Vehicle ................................................................... 12 
 

Table 2.2: US-90 Pre-Barrier Measured Test Strains at Midspan ............................... 14 
 

Table 2.3: US-90 Post-Barrier Test Result Strains at Midspan ................................... 15 
 

Table 2.4: I-75 Measured Test Strains at Gage Lines (36 Blocks) .............................. 17 
 

Table 4.1: US-90 Test Results Compared with Simply-Supported FEM Strains at  
Midspan .................................................................................................................... 27 
 
Table 4.2: US-90 Pre-Barrier FEM Strains at Midspan .............................................. 29 
 
Table 4.3: US-90 Post-Barrier FEM Strains at Midspan ............................................ 32 
 
Table 4.4: I-75 FEM Strains at Gage Lines – 36 Blocks ............................................ 35 
 
Table 5.1.a: US-90 FEM Strains at Specified Distance from Midspan – Midspan and 
Pier Joints ................................................................................................................. 44 
 
Table 5.1.b: US-90 FEM Strains at Specified Distance from Midspan – No Joint at Midspan            44 

 
Table 5.2: I-75 FEM Strains at Gage Lines without Barrier Joint ............................... 45 
 
Table 5.3: US-90 FEM Strains at Specified Distance from Midspan – Third Point Joints 48 

 
Table 5.4.a: I-75 FEM Strains at Gage Lines with Intermediate Diaphragms 
Removed – 36 Blocks ...............................................................................................   50 

 
Table 5.4.b: US I-75 FEM Strains at Gage Lines with Intermediate Diaphragms – 36 
Blocks  .................................................................................................................... 50 
 
Table A1.1: Pre-Barrier Strain Measurements – US-90 .............................................. 60 
 
Table A1.2: Summary of Pre-Barrier Measured Strains – US-90 ................................ 71 

 
Table A1.3: Change in Strain – US-90 ....................................................................... 71 

 
Table A1.4: Post-Barrier Strain Measurements – US-90 ............................................. 72 
 
Table A1.5: Summary of Post Barrier Measured Strains – US-90............................... 87 
 
Table A2.1: Post-Barrier Strain Measurements – I-75 – 36 Blocks ............................. 89 



viii 
 

 
Table B1.1: Longitudinal Strains – FEM US-90 – with Barriers – Girder 4-5 ............. 92 
 
Table B1.2: Longitudinal Strains – FEM US-90 – with Barriers – Girder 4-6 ............. 94 
 
Table B1.3: Longitudinal Strains – FEM US-90 – No Barriers – Girder 4-5 ............... 96 
 
Table B1.4: Longitudinal Strains – FEM US-90 – No Barriers – Girder 4-6 ............... 98 
 
Table B1.5: Longitudinal Strains – FEM US-90 – Barriers No Joints – Girder 4-5 ..... 100 
 
Table B1.6: Longitudinal Strains – FEM US-90 – Barriers No Joints – Girder 4-6 ..... 102 
 
Table B1.7: Longitudinal Strains – FEM US-90 – Barriers Third Point Joints – Girder  
4-5   .................................................................................................................... 104 
 
Table B1.8: Longitudinal Strains – FEM US-90 – Barriers Third Point Joints – Girder  
4-6  .................................................................................................................... 106 
 
Table B2.1: Longitudinal Strains – I-75 FEM Barriers with Joint and Diaphragms –  
Girder 12 ................................................................................................................... 109 
 
Table B2.2: Longitudinal Strains – I-75 FEM Barriers with Joint and Diaphragms –  
Girder 13 ................................................................................................................... 113 
 
Table B2.3: Longitudinal Strains – I-75 FEM Barriers with No Joints – Girder 12 ..... 116 
 
Table B2.4: Longitudinal Strains – I-75 FEM Barriers with No Joints – Girder 13 ..... 120 

 
Table B2.5: Longitudinal Strains – I-75 FEM No Barriers – Girder 12 ....................... 123 
 
Table B2.6: Longitudinal Strains – I-75 FEM No Barriers – Girder 13 ....................... 126 
 
Table B2.7: Longitudinal Strains – I-75 FEM No Barriers and No Diaphragms –  
Girder 12 ................................................................................................................... 129 
 
Table B2.8: Longitudinal Strains – I-75 FEM No Barriers and No Diaphragms –  
Girder 13 ................................................................................................................... 132 
 
Table B2.9: Longitudinal Strains – I-75 FEM Barriers No Joint and No Diaphragms – 
Girder 12 ................................................................................................................... 135 
 
Table B2.10: Longitudinal Strains – I-75 FEM Barriers No Joint and No Diaphragms – 
Girder 13 ................................................................................................................... 139 
 
Table B2.11: Longitudinal Strains – I-75 FEM Barriers with Joints and No Diaphragms – 



ix 
 

Girder 12 ................................................................................................................... 141 
 
Table B2.12: Longitudinal Strains – I-75 FEM Barriers with Joints and No Diaphragms – 
Girder 13 ................................................................................................................... 144 
 
 

  



x 
 

LIST OF FIGURES 
 
 

Figure 2.1: Cross Section of Superstructure for US-90 Bridge ................................... 10 
 

Figure 2.2.a: Close up of Barrier Joint ....................................................................... 10 
 

Figure 2.2.b: Barrier and Barrier Joint ....................................................................... 10 
 
Figure 2.3: Cross Section of Superstructure for I-75 Bridge....................................... 11 
 
Figure 2.4: FDOT Test Vehicle Dimensions .............................................................. 12 
 
Figure 2.5: US-90 Bridge Longitudinal Loading Locations ....................................... 13 
 
Figure 2.6: I-75 Bridge Longitudinal Loading Locations ........................................... 13 
 
Figure 2.7: US-90 Pre-Barrier Measured Test Strains ................................................ 14 
 
Figure 2.8: Test Trucks and Gage Locations on US-90 Bridge .................................. 15 
 
Figure 2.9: US-90 Post-Barrier Measured Test Strains............................................... 16 
 
Figure 2.10: I-75 Longitudinal Strain Gage Locations ............................................... 17 
 
Figure 2.11.a: Gage Line 1 ........................................................................................ 17 

 
Figure 2.11.b: Gage Line 2 ........................................................................................ 17 

 
Figure 2.11.c: Gage Line 3 ........................................................................................ 17 

 
Figure 2.12: I-75 Measured Test Strains .................................................................... 18 
 
Figure 3.1: US-90 Bridge Finite Element Model ....................................................... 21 
 
Figure 3.2: Section A from Figure 3.1 ....................................................................... 21 
 
Figure 3.3: I-75 Bridge Finite Element Model ........................................................... 22 
 
Figure 3.4: I-75 Bridge Finite Element Model Viewed from Bottom ......................... 22 
 
Figure 3.5: Solid 65 Element from ANSYS 11.0 ....................................................... 24 
 
Figure 4.1: Bridge and Model Orientation ................................................................. 26 
 



xi 
 

Figure 4.2: US-90 Post-Barrier Test Results and Simply-Supported FEM Results for 
30 Blocks .................................................................................................................. 28 
 
Figure 4.3.a: US-90 Pre-Barrier Strain Comparison – 18 Blocks ............................... 29 

 
Figure 4.3.b: US-90 Pre-Barrier Strain Comparison – 30 Blocks ............................... 30 

 
Figure 4.3.c: US-90 Pre-Barrier Strain Comparison – 42 Blocks ............................... 30 

 
Figure 4.3.d: US-90 Pre-Barrier Strain Comparison – 54 Blocks ............................... 31 

 
Figure 4.4.a: US-90 Post-Barrier Strain Comparison – 18 Blocks .............................. 32 

 
Figure 4.4.b: US-90 Post-Barrier Strain Comparison – 30 Blocks .............................. 33 

 
Figure 4.4.c: US-90 Post-Barrier Strain Comparison – 42 Blocks .............................. 33 

 
Figure 4.4.d: US-90 Post-Barrier Strain Comparison – 54 Blocks .............................. 34 

 
Figure 4.5.a: Gage Line 1 Strain Comparison – 36 Blocks ......................................... 35 

 
Figure 4.5.b: Gage Line 2 Strain Comparison – 36 Blocks ........................................ 36 

 
Figure 4.5.c: Gage Line 3 Strain Comparison – 36 Blocks ......................................... 36 

 
Figure 5.1.a: US-90 FEM Strains Pre- and Post-Barrier 18 Blocks ............................ 38 

 
Figure 5.1.b: US-90 FEM Strains Pre- and Post-Barrier 30 Blocks ............................ 38 

 
Figure 5.1.c: US-90 FEM Strains Pre- and Post-Barrier 42 Blocks ............................ 39 
 
Figure 5.1.d: US-90 FEM Strains Pre- and Post-Barrier 54 Blocks ............................ 39 
 
Figure 5.2: US-90 FEM Longitudinal Strains Pre- and Post-Barrier – Girder 4-5 ....... 40 
 
Figure 5.3: US-90 FEM Longitudinal Strains Pre- and Post-Barrier – Girder 4-6 ....... 41 
 
Figure 5.4: I-75 FEM Longitudinal Strain Barrier vs. No Barrier – Girder 12 ............ 42 
 
Figure 5.5: I-75 FEM Longitudinal Strain Barrier vs. No Barrier – Girder 13 ............ 42 
 
Figure 5.6: US-90 Longitudinal Strain with and without Midspan Joint for Girder 4-6 45 
 
Figure 5.7: Gage Line 1 FEM Barrier vs. No Barrier ................................................. 46 
 
Figure 5.8: I-75 FEM Longitudinal Strain Joint vs. No Joint – Girder 13 ................... 46 



xii 
 

 
Figure 5.9: I-75 Longitudinal Strain Joint vs. No Joint – Girder 12 ............................ 47 
 
Figure 5.10: US-90 FEM Strains at Midspan with different joint conditions .............. 49 
 
Figure 5.11: US-90 FEM Longitudinal Strain Joint Comparison for Girder 4-6 ......... 50 
 
Figure 5.12: US-90 FEM Longitudinal Strain Joint Comparison for Girder 4-5 ......... 50 
 
Figure 5.13.a: I-75 Gage line 1 Strain Comparison No Intermediate Diaphragm – 
36Blocks ................................................................................................................... 52 
 
Figure 5.13.b: I-75 Gage line 2 Strain Comparison No Intermediate Diaphragm – 
36Blocks      .............................................................................................................. 52 
 
Figure 5.13.c: I-75 Gage line 3 Strain Comparison No Intermediate Diaphragm – 
36Blocks ...................................................................................................................  53 
 
Figure 5.14: I-75 FEM Longitudinal Strains Barriers with and without Diaphragms for 
Girder 12      .............................................................................................................. 53 
 
Figure 5.15: I-75 FEM Longitudinal Strains Barriers with and without Diaphragms for 
Girder 13      .............................................................................................................. 54 
 
Figure 5.16: I-75 FEM Longitudinal Strains No Barriers with and without Diaphragms 
for Girder 12      ........................................................................................................ 54 
 
Figure 5.17: I-75 FEM Longitudinal Strains No Barriers with and without Diaphragms 
for Girder 13      ........................................................................................................ 55 
  



xiii 
 

LIST OF ABBREVIATIONS 
 
 

AASHTO American Association of State Highway and Transportation Officials  
 
DF  Live Load Distribution Factor 
  
FDOT  Florida Department of Transportation 
  
FE  Finite Element 
 
FEA   Finite Element Analysis 
 
FEM  Finite Element Method 
 
LFD   Load Factor Design (AASHTO Standard) 
 
LRFD   Load and Resistance Factor Design 
  
MPF   Multiple Presence Factor 
 
NCHRP  National Cooperative Highway Research Program  
 

 

 

 

 

 

 

 

 
  
 
 
 
 
 
 
 



xiv 
 

ABSTRACT 
 
 

The American Association of State Highway and Transportation Officials (AASHTO) determine 

the load effects to interior and exterior girders by the Bridge Design Specifications. The 

equations in both the AASHTO Standard and AASHTO Load and Resistance Factor Design 

(LRFD) specifications do not take into account secondary elements, such as barriers, curbs, or 

diaphragms. Research has shown that the AASHTO equations are conservative, and that girders 

could be overdesigned. With the addition of secondary elements in the equations it would be 

possible to reduce the distribution factors after the secondary elements have been placed. The 

Florida Department of Transportation (FDOT) Structures Research Lab made field strain 

measurements on two bridges, one a Florida Bulb-T bridge and the other an AASHTO Type IV 

Girder bridge. The Florida Bulb-T bridge strain measurements were taken before and after 

barriers were placed, and the AASHTO bridge strain measurements were only for a post-barrier 

condition.  

 

The purpose of this research was to create two finite element models (FEM) using ANSYS 11.0 

and calibrate them to the measured test results. After the calibrated models were validated a 

parametric study was performed comparing the effects of secondary elements on live load 

distribution. Included in this parametric study are the effects of the barrier, the barrier joint, and 

the diaphragms, on the girders, both interior and exterior. The results of this project show the 

effects of secondary elements and whether they are localized or global on the longitudinal span 

of the bridge, as well as tell how the live load is being distributed. Also, for load testing, 

recommendations on placement of strain gages will be discussed. 

 
 
 
 
 
 
 
 
 
 



1 
 

CHAPTER 1 

INTRODUCTION 
 
 

1.1 Background 

 

The two types of bridges that will be examined in this study are Florida Bulb-T girder bridges 

and American Association of State Highway and Transportation Officials (AASHTO) Type IV 

girder bridges. These bridges consist of a reinforced concrete slab supported by the girders. The 

bridges are designed for dead and live loadings and contain strains and reinforcing steel for stress 

control and strength.  

 

Since the 1930s bridge engineers have used the concept of distribution factors to evaluate the 

effects of live loads. The live load distribution is determined using live Load Distribution Factors 

(DF) which are specified in AASHTO Standard or AASHTO LRFD Bridge Design 

Specifications. The live load factor formulas were created by ignoring secondary stiffening 

elements, i.e., barriers, diaphragms, and sidewalks. 

 

The current method for calculating distribution factors (AASHTO LRFD 2007) has been shown 

to be conservative. It is possible that, with the addition of secondary stiffening elements, the 

overall distribution factors could be decreased, giving the bridge a higher load rating with the 

ability to theoretically carry larger loads (heavier trucks). The conservative approach would 

govern due to safety and it is also a more simple analysis. It is important that engineers do not 

overdesign, for economic reasons. Higher levels of accuracy can be obtained from modifications 

to the original DF equations, which consider different variables not taken into account in the 

AASHTO LRFD equations (Nowak et al. 1999). Some researchers found that the secondary 

stiffening elements such as barriers and diaphragms were able to reduce live load distribution 

factors significantly. This is very much dependent on the geometry of the bridge. A lot of bridges 

today, in essence, could have added strength due to the stiffening elements (Alkinci et al. 2008).  
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Although this reserved strength is good, there are reasons to not include the effects of secondary 

elements in design.  Impact to the barriers could cause damage and render their effectiveness 

obsolete. Also, possible widening of a bridge would result in the removal of barriers. 

 

1.2 Literature Review   

 

This literature review discusses finite element modeling practices and the effects of barriers and 

diaphragms on live load distribution. The goal is to show, using finite element models, that the 

barriers and diaphragms affect the DFs. All the studies show that the barriers indeed affect the 

distribution factors. 

 

Both the bridges in this research are prestressed concrete girder bridges. Much research has been 

done on the subject of live load distribution as well as secondary stiffening elements, but with 

varying materials, such as steel. Section 1.2.1 will cover different Finite Element Modeling 

(FEM) techniques. Section 1.2.2 will focus on the effects of live load distribution including 

different methods of calculating them with and without secondary stiffening elements. 

 

1.2.1 Finite Element Modeling Techniques 

Chung and Sotelino (2006) examined three-dimensional finite element modeling of composite 

girder bridges. Many methods of creating Finite Element Models (FEM) exist. With the 

advancement of computer technology and software, three-dimensional analysis of bridges has 

become quite popular.  From this research the simplest FEMs utilize shell elements for the deck 

and beam elements for the girders, connected by rigid links. The rigid links connect the centroid 

of the deck to the centroid of the girders. They go on to say that using higher order solid 

elements entails a higher computational cost, due to the analysis time.  

 

The girders can be modeled many different ways, each with their own advantages and 

disadvantages. Their study showed four different methods of modeling the girder web and 

flanges: using shell elements for both, to alternating between shell and beam elements. When 

using shell elements for both the flange and the web, the overlapping flange elements created 

significant modeling errors due to an incorrect moment of inertia about the bending axis. In order 
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to fix this problem an offset needs to be added which adds to the complexity of the models. 

Another modeling example created was beam elements for both the flange and the web; this is 

the simplest type of model. It utilizes the geometric properties of the girder sections, but cannot 

vary the web and flange material properties. In the results of the different modeling techniques 

the models with beam elements showed less than 1% error compared to the analytical solution 

(Chung and Sotelino 2006).  

 

The boundary conditions used for the models also varied. Because only the superstructure is 

being analyzed, the substructure, such as the piers and abutments, do not influence the 

superstructure. Bearings are normally taken into account at the centroid of the beam element, but 

when using solid elements they can be placed at the bottom of the girder. 

 

For Chung and Sotelino’s models, girders which use shell elements need a higher level of mesh 

refinement, in order to converge. Also, quadratic elements are more accurate than linear 

elements. The most economical model, in their opinion, is the beam element model. This model 

allows for the accurate behavior of the flexure, strain, and lateral load distribution to the girders 

(Chung and Sotelino 2006). 

 

Green et al. (2004) created finite element models using ANSYS 5.5. All the elements used in 

their research were Solid 65, which will be discussed later. In order to achieve effects of the 

intermediate diaphragms no barriers were modeled.  

 

Abendroth et al. (1995) created finite element models using ANSYS finite element program. 

The prestressed concrete girders and deck were idealized using solid elements, with 8 nodes and 

3 degrees of freedom (DOF) for each one. Much like the research performed in chapter 4, they 

assumed the diaphragms and deck had the same modulus of elasticity. Their finite element model 

consisted of 3 girders with a reinforced concrete slab; this is roughly half of a regular bridge. 

They were able to validate their findings using a full-scale constructed model. 

 

Mabsout et al. (1997) compared 4 finite-element modeling techniques to determine distribution 

factors for steel girder bridges. As mentioned previously, secondary stiffening elements are not 
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included in the AASHTO equations for distribution factors. Mabsout et al. created finite element 

models where the concrete slab was idealized as quadrilateral shell elements, each having 5 

(DOF) at each node. The girders were created from frame elements with 6 DOF at each node. 

For this technique to be modeled correctly, the centroid of the girder needed to be matched up 

with the centroid of the slab.  

 

The second finite element created was very similar to the first model, except rigid links were 

used to connect the girders to the slab in order to obtain the eccentricity of the girders with 

respect to the slab. The third method utilized quadrilateral shell elements with space frame 

elements, also including rigid links for the eccentricity. The fourth model used solid elements for 

the slab and shell elements for the girders. The solid elements were 8 node brick elements with 3 

DOF at each node (Mabsout et al. 1997). These models were created without the secondary 

stiffening elements. 

 

All four models had the same boundary conditions as well as loading orientation. Because 

Mabsout et al. used shell elements for the girders, they were able to obtain moments that were 

output by the finite element analysis (FEA) program. They took the maximum moment obtained, 

based on their loading conditions, divided by the moment of a simply supported beam in order to 

come up with the DF. The DFs calculated were very close to the National Cooperative Highway 

Research Program (NCHRP) 12-26, but all were less than the AASHTO formulas (Mabsout et al. 

1997). 

 

Another article by Mabsout et al. in 1997 entitled, “Influence of Sidewalks and Railings on 

Wheel Load Distribution in Steel Girder Bridges” used the same models as in the previous article 

except they added secondary stiffening elements, where they idealized the sidewalks and railings 

as shell elements. 
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1.2.2 Effects on Live Load Distribution 

Eamon and Nowak (2005) designed equations, based around the AASHTO LRFD, to include 

secondary stiffening elements such as barriers, diaphragms, and sidewalks. They used the 

following formulas to calculate distribution factors with the addition of secondary stiffening 

elements. 

 

 Equation 1 

 

This formula has two adjustment factors: � d for diaphragms and � e for edge stiffening elements 

such as sidewalks and barriers. A stiffness ratio is factored into the adjustment equations, as well 

as the center-to center girder spacing. 

 

For diaphragms, 

 

 Equation 2 

 

 

For barriers only, 

     Equation 3 

 

For barriers and sidewalks, 

 

    Equation 4  

 

Where the Kd and Ke are stiffness ratios. Kd equals the rigidity of the interior composite girder 

divided by the rigidity of the interior composite diaphragm. Similarly, Ke equals the rigidity of 

the stiffened exterior composite girder divided by the rigidity of the un-stiffened interior 

composite girder. Also, S is the center-to-center girder spacing and L is the bridge span, in 

meters. 
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These equations are limited to certain bridge geometries, specifically, a two lane, simple span, 

concrete deck bridge with adequate shear connection between all components. The bridges 

which benefit the most from this study are ones where the spans are long enough so that the 

secondary element effects on live load distribution are significant, but short enough where the 

live load is still a large portion of the total load effect (Eamon and Nowak 2005) 

 

Green et al. (2004) determined that intermediate diaphragms primarily benefit the live load 

distribution, mainly for wider girder spacing and bridges with longer spans. With the use of 

intermediate diaphragms placed at third points they were able to reduce the maximum 

deflections by 18-19% for bridges with no skew. This is caused by the diaphragms stiffening the 

girders. 

 

Mabsout et al. (1997) investigated the contribution of sidewalks and railings to the flexural 

strength of the superstructure. They concluded that the connections, cross bracing, slab thickness, 

and size of steel girders have little effect on the wheel load distribution factor.  

 

The main focus of their research dealt with sidewalks and railings for load distribution. They 

used a combination of railing and sidewalk configurations on both sides of the bridge to show the 

overall effect. As compared to the AASHTO LRFD DF the following conclusion was drawn: 

sidewalks and railings decreased the distribution factors relative to the span length. A 5% to 30% 

increase in the capacity of the interior girder was observed. 

 

Akinci et al. (2008) knew the barrier effect caused a decrease of about 30% in the DF and 

wanted to see if the joints in the barriers change the distribution. When discontinuous barriers 

were present, there was an increase in stresses at the bottom of the girder. “Discontinuous 

parapets have full depth joints or gaps that may be introduced at locations other than the deck 

joints to reduce transverse parapet cracking” (Akinci et al. 2008).  

 

Akinci et al. concluded that discontinuities on parapets (barriers) can result in significant stress 

concentrations, and that continuous parapets can eliminate the stress concentrations (Akinci et al. 
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2008). Because barrier joints are necessary to limit cracking due to concrete, joints added at 

places other than the midspan could also contribute to the decrease in stresses in the bottom 

flange of the exterior girder, making it possible for the load rating to be increased. This will be 

examined later. 

 

Cai and Shahawy (2004) conducted parametric studies on the effects of diaphragms, bearing 

stiffness, and skew angles on the load distribution and maximum strain. Their results, when the 

diaphragms were placed on the bridge, showed that an increase in stiffness in the diaphragms can 

significantly reduce the maximum strain as well as the distribution factors. In some cases, 

intermediate diaphragms affect the DF and maximum strain by up to 30%. 

 

1.3 Scope of Research 

 

The Florida Department of Transportation (FDOT) Structures Research Lab made field 

measurements on two different prestressed concrete girder bridges in Florida. On the US-90 

Bridge, measurements were taken both before and after the barriers were placed, whereas on the 

I-75 Bridge measurements were taken only for the post-barrier condition. The bridges were 

loaded with the FDOT test vehicle with varying amounts of 2 ton blocks. The trucks were placed 

in order to create large moments in the exterior and first interior girders.  

 

For this study, a parametric study of the bridges will be conducted to determine how much effect 

the secondary elements have on live load distribution. For instance, intermediate diaphragms, 

barriers, and barrier joints will be removed to show the effects. The goal is to determine how 

much the live load distribution changes and if the effects are local or global. Recommendations 

will be made on strain gage placement for load testing. 

 

Chapter 2 will describe the two bridges that were tested, modeled, and studied. Chapter 3 

includes the methodology, descriptions of the finite element models of the two bridges, and 

section properties of the models. Chapter 4 discusses how the models were calibrated and 

validated using measured test data received from the FDOT Structures Research Lab. Chapter 5 

gives an in-depth parametric comparison of the models with varying secondary elements. 
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Chapter 6 will conclude and summarize the research. Voluminous background material and 

calculations are in the Appendices. 
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CHAPTER 2 

DESCRIPTION OF INVESTIGATED BRIDGES 
 
 

2.1 Introduction 

Two prestressed concrete girder bridges, each with different beam spacing, were selected for this 

study. Finite Element Modeling (FEM) using ANSYS 11.0 was performed, and load test data 

collected by the Florida Department of Transportation (FDOT) Structures Laboratory was used 

to validate the models for both bridges. 

 

Of particular interest were the effects of barriers, barrier joints, and diaphragms on the 

distribution of loads to interior and exterior girders. 

  

2.2 Properties of Bridges 

 

2.2.1 US-90  

Erected in 2003, the US-90 Bridge over the Escambia River is a prestressed concrete girder 

bridge with a cast-in-place, reinforced concrete slab. It has an overall width of 58’- 2.875” and 

superelevation of 2%. The bridge consists of six FBT78 (Florida Bulb-T 78 inch) girders, spaced 

at 9’-11.25”, and an 8.25” thick slab (Figure 2.1). The bridge accommodates two 11’-9.75” 

lanes, two 9’-10.125” shoulders, and two F-shaped traffic barriers. A typical unit contains three 

spans between expansion joints, with the slab being continuous over the two interior piers. The 

center span (4E) is where the test data was collected and, therefore, will have the most focus for 

this research. The span length is 152’, with a center-to-center spacing between bearing pads of 

149’-6”. The prestressed girder concrete had a specified 28-day strength, fc̀, of 8,500 psi and a 

theoretical modulus of elasticity, E, of 5,306 ksi; the deck had a specified strength of 4,500 psi 

with E of 3,863 ksi; and the barriers had a specified strength of 3,336 psi with E of 3,292 ksi. 

The bridge’s barriers have 0.788” wide joints at the midspan and at each pier, as shown in Figure 

2.2, and diaphragms at the piers provide horizontal bracing for the girders.  
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Figure 2.1: Cross Section of Superstructure for US-90 Bridge 

 

  

 
Figure 2.2.a: Close-up of Barrier Joint 

 
Figure 2.2.b: Barrier and Barrier Joint  

(Photos courtesy of Bart Hendricks) 
 

2.2.2 I-75  

The I-75 Bridge, bridge number, was constructed in 1981. It overpasses Bee Ridge Road in 

Sarasota County. This bridge is a simply-supported 118’-8” span which consists of a reinforced 

concrete slab and thirteen AASHTO Type IV girders equally spaced at 4’-5”. The 59’-1” width 

includes three 12’ lanes of traffic, two 10’ shoulders, and two F-shaped barriers (Figure 2.3). The 

girder concrete had a specified strength of 5,000 psi, and the deck and barriers had a specified 

strength of 5,500 psi. The barriers have a joint at midspan, and diaphragms are located at 39’-4” 

from each approach slab (approximately third-points on the span). The modulus of elasticity of 

the concrete is stated in the plans: 3,860 ksi for the barriers and deck, and 3,627 ksi for the 
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AASHTO Type IV girders. These girders consist of mild reinforcement and 49-0.5” diameter 

pretensioned 270 ksi low-relaxation strands. 

 

 

 

Figure 2.3: Cross Section of Superstructure for US-75 Bridge 

 

2.3 Bridge Load Tests 

 

The two bridges were incrementally loaded using the five axle FDOT test vehicle which carried 

18 to 60 blocks, each weighing approximately 2 tons (Figure 2.4). Vehicle axle weights for 

various load cases are given in Table 2.1. For the US-90 Bridge, the test vehicles were placed 

with their fourth axle at midspan in order to achieve the maximum moment. The bridge was 

loaded with two trucks in order to achieve the worst case condition, with loadings of 18, 24, 30, 

36, 42, 48, and 54 blocks each. Tests were performed before the barriers were cast, and again, 

later, after the barriers were cast. The trucks were positioned close to the barrier so that most of 

the load would be distributed to the exterior girder. Figure 2.5 shows the longitudinal position of 

the truck on the span. Both sides of the bridge were loaded to check for symmetric behavior. 

This study focuses only on the eastbound loadings on the US-90 Bridge and the southbound 

loading on the I-75 Bridge. The I-75 Bridge was loaded with only one truck in each direction 

with loadings of 24, 36, 48, and 60 blocks; only the southbound loading results were used in this 

study. The truck position is shown in figure 2.6. 

 

For both bridge tests, strains were measured in the bottom of the beams. For the US-90 Bridge, 

strains were measured at the centerline of the span. For the I-75 Bridge, the strain readings were 

taken at three gage lines located at different longitudinal locations (Figure 2.6).  
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Figure 2.4: FDOT Test Vehicle Dimensions 

 

Table 2.1: Axle Weights of Test Vehicle 
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Figure 2.5: US-90 Bridge Longitudinal Loading Locations 

 

 

 

Figure 2.6: I-75 Bridge Longitudinal Loading Location 

 

2.3.1 Test Strains – US-90 Bridge 

As mentioned previously, the US-90 Bridge was tested both before and after the barriers were 

placed. Sections 2.3.1.1 and 2.3.1.2, respectively, report the strain measurements for these two 

cases. More details on those tests can be found in Stricker (2008). 

 

2.3.1.1 Pre-Barrier Tests  

Table 2.2 shows the measured strains for the US-90 Bridge in the bottom of the girders at 

midspan.  Figure 2.7 shows this graphically, with each line representing a different loading. The 

loadings range from 18 to 54 blocks. The girder numbers are based on the location; for example, 
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girder 4-1 is first outermost girder in the fourth span. The only test data collected was from span 

four, therefore all the results from the finite element models will be taken from span four of the 

bridge. At the lower loads, the strains in exterior girder 4-6 are larger than interior girder 4-5, 

whereas at the higher loads, e.g., 42 and 54 blocks, the strains are slightly smaller. The strains 

reported in Table 2.2 and Figure 2.7 are averages of the strain gage measurements for each 

girder. 

 

Table 2.2: US-90 Pre Barrier Measured Test Strains at Midspan 

 

Test 
Results 
US-90 
Pre Barrier 

��  
 Girder  

4-1 

��  
Girder  

4-2 

��  
Girder  

4-3 

��  
Girder  

4-4 

��  
Girder  

4-5 

��  
Girder  

4-6 

18E 4.2 -2.5 16.0 38.5 61.6 73.1 
30E 8.0 6.9 22.0 57.0 84.4 92.2 
42E -1.1 8.4 29.7 61.5 105.0 101.3 
54E 0.1 10.3 33.5 78.5 124.4 122.4 

 

 

 

 

Figure 2.7: US-90 Pre Barrier Measured Test Strains  
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The strain measurements were taken at the midspan with the test trucks positioned as in Figure 

2.8, with only the two trucks on the right (“South Loading”) being present. 

 

 

 

Figure 2.8: Test Trucks and Gage Locations on US-90 Bridge  

 

2.3.1.2 Post-Barrier Tests 

The post-barrier test results show a high decrease in strains in girder 4-5 compared to the pre 

barrier results. In fact, the strains in girder 4-5 were almost the same as girder 4-4 (Table 2.3). 

Comparing Figure 2.7 with Figure 2.9, the barriers created a very different load distribution, 

causing the exterior girder strains to increase and the interior girder strains to decrease. 

 

Table 2.3: US-90 Post Barrier Test Result Strains at Midspan 

 

Test Results 
US-90 
Post Barrier 

��  
 Girder  

4-1 

��  
Girder 

4-2 

��  
Girder  

4-3 

��  
Girder  

4-4 

��  
Girder  

4-5 

��  
Girder  

4-6 
18E -2.8 4.8 14.0 37.5 39.1 74.2 
30E -1.3 9.6 20.2 51.3 51.7 96.3 
42E -3.7 8.4 23.2 62.0 63.0 117.4 
54E -1.3 14.2 30.0 75.2 76.5 141.1 
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Figure 2.9: US-90 Post Barrier Measured Test Strains  

 

2.3.2 Test Strains – I-75 Bridge 

The I-75 Bridge was tested only with the barriers in place. Strain gages were placed along lines 

at three locations longitudinally (see “gage lines” in Figure 2.10). Gage line 1 was closest to 

midspan; this line had a total of eight strain gages on the bottoms of the girders. Gage line 2 was 

15’-2” to the south, followed at 10’-6” by gage line 3 located directly under the southmost 

intermediate diaphragm (Figure 2.10). Each girder had two strain gages on the bottom, and each 

pair of strain gage measurements was averaged to represent the strain in that girder for 

comparison with FEM results. Table 2.4 lists the averaged results from the gage lines shown in 

Figure 2.11 a, b, and c, and Figure 2.12 shows this graphically.  
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Figure 2.10: I-75 Longitudinal Strain Gage Locations 

 
 
 

 
 

Figure 2.11.a: Gage Line 1 

 
 

Figure 2.11.b: Gage Line 2 
 

 
 

Figure 2.11.c: Gage Line 3

 

 

Table 2.4: I-75 Measured Test Strains at Gage Lines (36 Blocks) 

 

TEST RESULTS 
I-75 

��  
Girder 

10 

��  
Girder 

11 

��  
Girder 

12 

��  
Girder 

13 
Gage Line 1 67.4 90.9 111.8 121.6 
Gage Line 2  90.6 120.4 112.1 
Gage Line 3    114.0 
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Figure 2.12: I-75 Measured Test Strains for Gage Lines 
 
 
2.4 Previous Analytical Study 
 
Stricker (2008) studied the barrier effect on bulb-T girder bridge live load distribution. His goal 

was to determine whether or not the barriers affect the live load distribution for a particular bulb-

T bridge.  

 

The Florida Department of Transportation (FDOT) Structures Laboratory provided load test data 

for the US-90 Bridge over the Escambia River (Bridge Number 480197). Stricker used line 

analyses to determine predicted moments in the different girders, in order to solve for the 

distribution factors (DF), with and without the barriers being added. These predicted DF were 

compared to the AASHTO LRFD and AASHTO Standard distribution factors with significant 

differences. 

 

Stricker concluded that the AASHTO Standard and LRFD equations are conservative for the pre-

barrier test. The AASHTO Standard was 8.6% and 38.9% more conservative for the interior and 

exterior girder DF, respectively. The AASHTO LRFD was 15.1% and 17.5% more conservative 

for the interior and exterior girder DF, respectively. 
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The post-barrier tests showed the interior girder being helped by the barrier in relieving the 

stresses and reducing the DF. The exterior girder was slightly distressed due to the addition of 

the barrier, which increased the DF. He also noted that as the load increased the more the barrier 

helped the interior girders. The post-barrier condition compared to the AASHTO Standard and 

LRFD equations are not more conservative, necessarily. The exterior girder for both the 

AASHTO Standard and LRFD DF are less conservative but for the interior girder the DF are 

95.5% more conservative for the AASHTO Standard and 65.4% more conservative for the 

AASHTO LRFD DF than the test DF. In summary, his research showed that the barriers slightly 

increased the strains in the exterior girder, but significantly reduced strains in the adjacent 

interior girder (Stricker 2008). 
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CHAPTER 3 

METHODOLOGY 
 
 

3.1 Introduction 

 

Several Finite Element Models were created to study the behavior of the bridges. Secondary 

elements such as barriers and diaphragms were either modified or removed to study their effect 

on live load distribution. The FEMs are shown in Figures 3.1 – 3.4. 

 

3.1.1 US-90 Bridge FEM 

A typical unit in the US-90 Bridge contains three spans; the girders are discontinuous, however 

the slab is continuous and diaphragms provide some connectivity between the girders. Two 

different support conditions were modeled and compared to the test data to determine how much 

continuity was occurring in reality. The first support condition modeled was a simply supported 

case, where the model consisted of just the middle span. A pin was placed at one end and a roller 

at the other end, under each girder, at the bearing centerline. The boundary condition was applied 

along a line transverse to the beam span. The second condition was a continuous model, with a 

pin at one end of each beam, at the bearing pad centerline, and a roller, at the other bearing on 

the opposite end of each beam. As a result, two supports were modeled at each of the two interior 

piers. The FE model of the bridge is shown in Figure 3.1, with a view of the barrier and joint in 

Figure 3.2. A deck cross slope of 0.02 ft/ft was modeled, and a 2.5” buildup between the slab and 

top of the girder was assumed.  
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Figure 3.1: US-90 Bridge Finite Element Model 

 

 

 

Figure 3.2: Section A from Figure 3.1 

 

 

 

Section A 
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3.1.2 I-75 Bridge FEM 

The I-75 Bridge was modeled as a simply-supported span (Figure 3.3), with pins modeled at the 

bearing centerlines at one end and rollers modeled at the other end. This bridge had intermediate 

diaphragms located at approximately third points along the span (Figure 3.4). A deck cross slope 

of 0.02 ft/ft was modeled, and a 2.5” buildup between the slab and top of the girder was 

assumed.  

 

 

Figure 3.3: I-75 Bridge Finite Element Model 

 

 

 

Figure 3.4: I-75 Bridge Finite Element Model Viewed from Bottom  

 
 

Intermediate 
Diaphragm 
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3.2 Creation of Finite Element Models 

 

Many models were created to perform the parametric study. Models had different secondary 

element characteristics to determine the behavior. Each model was created using the methods in 

Sections 3.2.1 – 3.2.3 

 

3.2.1 Meshing 

To create the models, the cross section of each bridge was drawn in ANSYS 11.0. This cross 

section was then extruded to volumes. To make modeling of the barrier joints and diaphragms 

easier, each volume extrusion distance was calculated so that each volume’s edge was in the 

correct location. After all the volumes were extruded, they were all glued together using the 

Boolean functions. The Boolean function made it possible for each bridge to behave as one 

entity; otherwise the bridge would not have been able to be meshed. Meshing is the process of 

converting volumes into elements, whereby the material properties for both concrete and steel 

are added to the bridge. To have complete control over the size of the elements, 4-6 mapped 

meshing was used. This takes four nodes and meshes them as a solid with 4 adjacent nodes. Each 

volume was then split up into manageable increments to create elements small enough to obtain 

accurate strain data. If the element sizes were too large, the FEM strains would be skewed, and at 

certain points, under the joints, strain concentrations would occur. This strain concentration 

occurs when elements with straight edges are connected together; a way to avoid this would be to 

make elements much smaller in size. This was done using trial and error; the first few models 

had very large strains at the joints due to larger element sizes, and thus the element sizes were 

reduced to roughly one inch around the locations of the test strain data. This created strains much 

closer to the measured test data. 

 

The loading of the FEM bridges was done using point loads, which correlate to Table 2.1 on 

element nodes. The table shows the loads per axle; these loads were divided in half to get the 

load per vehicle tire set. Each tire set has two tires, so a point load was set at the center of the 

tires based on the specifications of the test truck as shown in Figure 2.4 with center-to-center 

axle dimensions of 6’-6”. The was done after the meshing process. 
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3.2.2 Element Types  

The Finite Element Models of the bridges included all structural components that add to the 

stiffness of the bridge, namely the deck, barriers, girders, and diaphragms.  The two bridges were 

modeled using the same techniques and element types, in order to validate the modeling 

technique. They were composed of Solid 65 elements which are used for 3-D modeling of 

reinforced concrete. This element is defined by eight nodes, each having three degrees of 

freedom with translations in the nodal x, y, and z directions (ANSYS 11.0). These elements 

allow for the modeling of reinforcement as a smear, using a “real constant”, by adding the total 

amount of reinforcement by a percentage of the volume it takes up in each element. Because the 

volumes are quite small, this method seemed accurate. The real constants were applied in each 

element in up to three directions to give the full effect of the reinforcement.  Because solid 

elements were used instead of shell or beam elements, the models were very large. Solid 

elements if meshed small enough are very accurate; however, the data output does not include 

moments, so strain data was interpreted for this study. Figure 3.5 shows a Solid 65 element as 

produced by ANSYS 11.0. 

 

Figure 3.5: Solid 65 Element from ANSYS 11.0 

 

3.2.3 Real Constants 

The real constants used in the models varied based on the amount of reinforcement in a volume 

of concrete section. The reinforcement volumes were calculated using the design plans for each 

bridge. All the steel was modeled the same, regardless if it was pretensioned 270 ksi low-
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relaxation strands or Grade 60 rebar. In this research, only live loading effects are analyzed, thus, 

the pretensioning forces were not modeled. 

 

3.3 Model Material and Section Properties 

 

The material properties used in the model varied slightly from the theoretical values (for US-90) 

and from that specified in the plans (for I-75). This change was made to calibrate the model 

strains to the test strains. For the US-90 Bridge FEM, the girder’s modulus of elasticity (MOE) 

was taken as 5,306 ksi. For the deck and diaphragms, it was taken as 3,863 ksi; and for the 

barrier, 3,292 ksi. For the I-75 Bridge, the MOE for the girders was 3,000 ksi and for the deck, 

diaphragms, and barriers was 3,200 ksi. This is a dramatic reduction in the MOE for the purpose 

of calibrating the models to the measured test data. Poisson’s ratio of 0.2 was used for all 

concrete. The reinforcing steel MOE was 29,000 ksi with a Poisson’s ratio of 0.35 for both 

bridges. 
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CHAPTER 4 

FINITE ELEMENT MODEL VALIDATION AND CALIBRATION 
 
 

4.1 Introduction 

The test data received by the FDOT Structures Research Laboratory for the US-90 Bridge 

included strain measurements at the midspan of the bridge before and after the barriers were cast. 

All the strains were recorded in the (longitudinal) z-direction; the model and bridge orientation 

are shown in Figure 4.1.  

 

 

 

Figure 4.1: Bridge and Model Orientation 

 

This gave multiple sets of data with which to calibrate the FEMs. The data for both before and 

after barriers was taken for a load ranging from 18 to 54 blocks ,or 81.95 kips to 152.04 kips. As 

discussed in Section 3.1.1, two support conditions, one simply supported and the other 

continuous, were modeled. The continuous FEM produced strains very close to the actual bridge 

with little calibration needed. The simply-supported model, which ultimately was not used, is 

discussed in Section 4.2. The model was calibrated by changing the modulus of elasticity of the 

bridge component materials, as discussed in Section 3.3. 
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Likewise, for the I-75 Bridge, longitudinal strains were measured and the FEMs were calibrated 

by changing the concretes’ MOE. Again, tests were done only after the barriers were placed. The 

load ranged from 24 to 60 blocks.  

 

The US-90 Bridge was loaded with two test trucks; both truck loads were modeled in the FEM at 

separate times and then summed up to get the combined strain on the girders. The I-75 Bridge 

was tested using only one truck, and therefore only one truck load was modeled in the FEM. 

 

4.2 Simply-Supported FEM vs. Test Results for US-90 Bridge 

 

Table 4.1 shows the midspan strains from the post-barrier load test and the FEM for the simply-

supported case. The FEM results in much higher strains in all the girders (Figure 4.2). Therefore, 

a continuous model was created so that the midspan moment would be reduced, along with the 

strains. Sections 4.3 and 4.4.1 report results based on the continuous model. 

 

Table 4.1: US-90 Test Results Compared with Simply-Supported FEM Strains at Midspan 

 

US-90 Post Barrier ��  
Girder  

4-1 

��  
Girder  

4-2 

��  
Girder  

 4-3 

��  
Girder  

4-4 

��  
Girder  

4-5 

��  
Girder  

4-6 
30E Test Results -1.3 9.6 20.2 51.3 51.7 96.3 
30E S.S. FEM -3.2 14.0 40.7 86.4 126.3 158.5 
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Figure 4.2: US-90 Post-Barrier Test Results and Simply-Supported FEM Results for 30 
Block 

 

 

4.3 Pre-Barrier Test Results vs. Pre-Barrier FEM for US-90 Bridge 

 

For the US-90 Bridge, the continuous-span FEMs were modeled such that the materials would be 

in the linear elastic range for all load cases. Table 4.2 shows the FEM strains prior to the barriers 

being added, for the four load cases with two trucks positioned on the bridge. The maximum 

strain is located under girder 4-6 for the FEMs and for the 18 and 30 block load tests. As shown 

in Table 4.2 for the 42 and 54 block load tests, girder 4-5 had a strain slightly larger than girder 

4-6. Girder 4-6, the exterior girder, had a measured test strain of 92.21 µ�  for the 30 block 

loading; in the FEM, the strain was 101.93 µ� , 10.5% higher. FEM strains in girders 4-5 and 4-6 

were 7.0% and 0.7% higher, respectively, than the measured test strains (see Figures 4.3.a – 

4.3.d). In girder 4-5, there is an increase in test strain at the higher loadings (42 and 54 blocks) 

which represents more of the load being distributed to the first interior girder (4-5). This did not 

occur in the FEMs with the higher loads.  
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Table 4.2: US-90 Pre-Barrier FEM Strains at Midspan 

 

FEM US-90  
Pre Barrier 

��  
Girder  

4-1 

��  
Girder  

4-2 

��  
Girder  

4-3 

��  
Girder  

4-4 

��  
Girder  

4-5 

��  
Girder  

4-6 
18E -2.4 3.6 16.6 43.6 68.5 77.5 
30E -3.1 4.6 21.6 57.3 90.4 101.9 
42E -3.8 5.7 26.6 71.2 112.3 126.3 
54E -4.6 6.7 31.7 85.0 134.2 150.8 
 

 

 

 

Figure 4.3.a: US-90 Pre-Barrier Strain Comparison – 18 Blocks 
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Figure 4.3.b: US-90 Pre-Barrier Strain Comparison – 30 Blocks 

 

 

 

 

Figure 4.3.c: US-90 Pre-Barrier Strain Comparison – 42 Blocks 
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Figure 4.3.d: US-90 Pre-Barrier Strain Comparison – 54 Blocks 

 

As shown in Figures 4.3.a – 4.3.d, as the block loadings increased the error in the exterior girder 

4-6 also increased. For this reason the 30-block test data will be used to calibrate the models and 

to study the effects of the barrier and barrier joints on live load distribution. In the following 

section, the model will be validated using the measured strains from the load tests performed 

after the barriers were added to the US-90 Bridge. The model for the I-75 Bridge (post barrier) 

will then be validated. 

 

4.4 Post-Barrier Test Results vs. Post-Barrier FEM 

 

4.4.1 US-90 Bridge 

The FEM model of the US-90 Bridge was modified to include the barriers. The post-barrier load 

test results were very close to the model results, except for the first interior (Girder 4-5) strains, 

which were considerably lower than the FEM. This could be due to longitudinal cracking in the 

slab above the first interior girder (4-5). Because this anomaly did not occur in the I-75 test data, 

the 4-5 girder strain gage readings on the US-90 Bridge were disregarded. For girders 4-6, 4-4, 

�	

�	

�	

		

�	


	

��	

��	

�		

��	

��� ��� ��� ��� ��	 ���

���
���

��	
�
�

��


��������	����������
�����

������� �������������� �+��"�
#�

�
 

������������



32 
 

and 4-3, the FEM strains (Table 4.3) were 7.6%, 10.5%, and 7.2% higher, respectively, than the 

measured test strains for the 30-block load test (Figures 4.4.a – 4.4.d) 

 

Table 4.3: US-90 Post-Barrier FEM Strains at Midspan 

 

FEM US-90  
Post Barrier 

��  
Girder  

4-1 

��  
Girder  

4-2 

��  
Girder  

4-3 

��  
Girder  

4-4 

��  
Girder  

4-5 

��  
Girder  

4-6 
18E -2.3 3.9 16.7 43.1 66.0 78.9 
30E -3.0 5.1 21.7 56.7 87.1 103.7 
42E -3.7 6.3 26.7 70.4 108.3 128.4 
54E -4.4 7.5 31.7 84.0 129.4 153.2 

 

 

 

 

 

Figure 4.4.a: US-90 Post-Barrier Strain Comparison – 18 Blocks 
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Figure 4.4.b: US-90 Post-Barrier Strain Comparison – 30 Blocks 

 

 

 

 

Figure 4.4.c: US-90 Post-Barrier Strain Comparison – 42 Blocks 
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Figure 4.4.d: US-90 Post-Barrier Strain Comparison – 54 Blocks 

 

 

4.4.2 I-75 Bridge 

Using the same modeling techniques from the US-90 Bridge, the I-75 Bridge model was created. 

Test data was taken only for the post-barrier condition, and the 36 block loaded test vehicle was 

used to validate the FEM. As described in Section 2.3.2, strains were measured along three gage 

lines, with gage line 1 being the closest to midspan (Figure 2.10). For model validation, the four 

outermost girders (10 – 13) were analyzed. FEM gage line 1, 2, and 3 are 780 in., 598 in., and 

472 in., from the beginning of the girder respectively. The midspan joint is located at 712 in. 

from the beginning of the girder with the center of the diaphragms located at 472 in. and 952 in., 

respectively.  

 

The FEM results are given in Table 4.4 and compared to the load test results in Figure 4.5.a – 

4.5.c. At gage line 1, the FEM strains were 2%, 5.9%, 6.3% and 7.3% lower than the measured 

test strains for girders 13, 12, 11, and 10, respectively, for the 36-block test. The FEM was 

consistently close to the measured test data; therefore, the FEM was considered to be calibrated 

and validated. 
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Table 4.4: I-75 FEM Strains at Gage Lines – 36 Blocks 

 

FEM 
RESULTS 

With Barrier 
Joint 
I-75 

��  
Girder 

10 

��  
Girder 

11 

��  
Girder  

12 

��  
Girder  

13 

Gage Line 1 62.8 85.5 105.6 119.1 
Gage Line 2   78.3 96.7 103.3 
Gage Line 3       98.9 

 

 

 

 

Figure 4.5.a: I-75 Gage line 1 Strain Comparison – 36 Blocks 
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Figure 4.5.b: I-75 Gage line 2 Strain Comparison – 36 Blocks 

 

 

 

Figure 4.5.c: I-75 Gage line 3 Strain Comparison – 36 Blocks
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CHAPTER 5 

EVALUATION OF FINITE ELEMENT MODELS 
 
 

5.1 Introduction 

 

The parametric study performed for this research includes comparisons between simply-

supported and continuous spans as assumed in design, barrier joints and no barrier joints, joints 

at third points and joints at midspan, and diaphragms and no diaphragms. These results show the 

influence of barriers, joints, and diaphragms on girder strains.  

 

5.2 Effect of Barriers 

5.2.1 US-90 FEM 

Finite Element Models were created to study the effect of the barriers’ stiffness on distribution of 

live loads to girders. Figures 5.1.a – 5.1.d compare the pre- and post-barrier FEM strains for the 

US-90 Bridge for three girders: interior girders 4-4 and 4-5 and exterior girder 4-6. Because the 

actual bridge has a joint in the barriers at midspan and at the piers, joints were placed in the 

FEM. For the four load cases, the strain in the exterior girder (4-6) increased by an average of 

1.7% after the barriers were added; the strains in the first and second girders (4-5 and 4-4) 

decreased by 3.6% and 1.1%, respectively. A similar trend was observed in the tests (Section 

2.3.1), although the strain changes were much greater (9.3% increase, 38.5% decrease, and 3.9% 

decrease for girders 4-6, 4-5, and 4-4, respectively). Girders 4-1, 4-2 and 4-3 were left out of this 

comparison because they were on the non-loaded side of the bridge, and therefore experienced 

smaller strains.  
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Figure 5.1.a: US-90 FEM Strains Pre- and Post-Barrier 18 Blocks 

 

 

 

Figure 5.1.b: US-90 FEM Strains Pre- and Post-Barrier 30 Blocks 
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Figure 5.1.c: US-90 FEM Strains Pre- and Post-Barrier 42 Blocks 

 

  

 

Figure 5.1.d: US-90 FEM Strains Pre- and Post-Barrier 54 Blocks 

 

To determine the load distribution to the girders, the first interior girder (4-5) and the exterior 

girder (4-6) were examined. From Figure 5.2, very little change occurred longitudinally along the 

girder. This leads to the conclusion that the barrier, although reduces strains at midspan pre to 
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post barrier, affects the girder only locally at midspan. The same occurs for the exterior girder (4-

6), as represented in Figure 5.3. There is a slight increase in strain at the midspan likely because 

of the joint located there, but the barrier helps reduce the strain longitudinally away from the 

midspan.  

    

 

 

 

Figure 5.2: US-90 FEM Longitudinal Strains Pre- and Post-Barrier – Girder 4-5 

 

�����

�����

�����

���

����

����

����

����

�����

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
�

���
���

��	
�
�

��

���-�������"�.�����
�����/�

������� '(��� ���-�������"��������
������+���� ����0�/ ������
���������  ���"�
#�

!"���#����������������	

!���#��������������� �	



41 
 

 

 

Figure 5.3: US-90 FEM Longitudinal Strains Pre- and Post-Barrier – Girder 4-6 

 

5.2.2 I-75 FEM 

The load distribution of the I-75 Bridge FEM shows a decrease in strain in the first exterior 

girder (12) along the longitudinal length of the span (Figure 5.4). In the exterior girder (13), the 

barrier causes an increase in strain at the midspan which is consistent with others’ research; this 

is likely due to the joint on the barriers at midspan (Figure 5.5). Longitudinally, away from 

midspan, the barrier causes a reduction in strain. Recall that the I-75 Bridge has diaphragms at 

approximately third points on the span. 
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Figure 5.4: I-75 FEM Longitudinal Strain Barrier vs. No Barrier  – Girder 12 

 

 

 

Figure 5.5: I-75 FEM Longitudinal Strain Barrier vs. No Barrier  – Girder 13 
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5.3 Effect of Barrier Joint at Midspan 

 

Both the US-90 and I-75 Bridges were analyzed to study the effect on girder strains of a joint in 

the barrier at midspan.  

 

5.3.1 US-90 FEM 

The US-90 Bridge has an open joint in the barrier at midspan and at the piers. The FEM was 

modified to eliminate the joint at midspan and compared to the original FEM with midspan joints 

(Table 5.1.a and 5.1.b, columns 3-7). In the original US-90 Bridge FEM the strain in the exterior 

girder (4-6) decreased 6% to 8% from the midspan to a point 5 ft away (due to changing 

longitudinal moment), and in the interior girder (4-5) decreased 3% to 5%. This demonstrates the 

sensitivity of strains to gage placement for the exterior girder, more so than for the interior 

girder, when there is a joint in the barrier.  

 

When the barrier joint was removed from the FEM, the strain in the exterior girder decreased 2% 

to 4% from midspan to a point 5 ft away and in the interior girder decreased 3% to 5%. 

Comparing this change in strain in the longitudinal direction demonstrates that the presence of 

the joint at midspan causes a peak in strain in the exterior girder under the joint. The strain in the 

exterior girder (4-6) decreased about 12% (from 103.5 to 91.3 microstrain) when the joint was 

removed. This change occurs only in the exterior girder; the other girders were relatively 

unaffected by the joint. Thus the joint creates a localized strain increase at midspan. 
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Table 5.1.a: US-90 FEM Strains at Specified Distance from Midspan – Midspan and Pier 
Joints 

 

US 90 Post 
Barrier -
Midspan 
Joint 
 

(1) 

��  
@ New 
Joint 

North of 
Midspan 

(2) 

��  
@ 60in 

North of 
Midspan 

 
(3) 

��  
@ 30in 

North of 
Midspan 

 
(4) 

��  
  @ 

Midspan  
 
 

(5) 

��  
@ 30in 

South of 
Midspan  

 
(6) 

��  
  @ 60in 
South of 
Midspan  

 
(7) 

��  
@ New 
Joint 

South of 
Midspan  

(8) 
Girder 4 -6 53.9 94.7 100.5 103.5 101.4 97.1 82.7 
Girder 4 -5 44.8 82.9 85.9 86.9 86.0 84.3 79.8 
Girder 4 -4 31.5 54.1 55.9 56.6 56.1 55.1 51.2 
Girder 4 -3 17.2 21.2 21.4 21.7 21.9 22.0 19.4 
Girder 4 -2 4.8 5.1 5.1 5.1 5.1 5.0 4.4 
Girder 4 -1 -1.6 -2.6 -2.9 -3.0 -2.9 -2.6 -1.5 
 

 

Table 5.1.b: US-90 FEM Strains at Specified Distance from Midspan – No Joint at 
Midspan 

 

US 90 Post 
Barrier - No 
Joint  
 
 

(1) 

��  
  @ New 

Joint 
North of 
Midspan 

(2) 

��  
@ 60in 

North of 
Midspan 

 
(3) 

��  
@ 30in 

North of 
Midspan 

 
(4) 

��  
@ 

Midspan  
 
 

(5) 

��  
@ 30in 

South of 
Midspan  

 
(6) 

��  
@ 60in 

South of 
Midspan  

 
(7) 

��  
@ New 
Joint 

South of 
Midspan  

(8) 
Girder 4 -6 59.1 87.6 90.2 91.3 90.7 89.5 90.5 
Girder 4 -5 44.1 83.4 86.6 87.7 86.7 85.0 79.1 
Girder 4 -4 31.5 54.0 55.8 56.5 56.0 55.0 51.3 
Girder 4 -3 17.2 21.2 21.5 21.8 21.9 22.0 19.4 
Girder 4 -2 4.8 5.1 5.1 5.1 5.1 5.0 4.4 
Girder 4 -1 -2.2 -2.0 -2.0 -2.0 -2.0 -2.0 -2.3 
 

 

Figure 5.6 shows the relative effect of the barrier joint at midspan on exterior girder 4-6 for span 

4, which is 151’3” long. This figure shows that the barrier joint has a localized effect on the 

girder, with very little change in the rest of the span, away from the joint. Tables for this figure 

are located in Appendix B.1. The strain comparison between a midspan joint and no joint for 

Girder 4-5 showed an insignificant change of less than 1% longitudinally along the girder, 

making the joint’s effects strictly local. 
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Figure 5.6: US-90 Longitudinal Strain with and without Midspan Joint for Girder 4-6 

 

5.3.2 I-75 FEM 

The effect of the barrier joint on the I-75 Bridge is similar to the US-90 Bridge results. Shown in 

Table 5.2 are the FEM strains, along the gage lines, without the barrier joint. Compared to the 

strains with the barrier joint, Figure 5.7 shows an increase in strain in the exterior girder on gage 

line 1.  

 

Table 5.2: I-75 FEM Strains at Gage Lines without Barrier Joint 
 
 

FEM 
RESULTS 
No Barrier 

Joint 
I-75 

��  
Girder 

10 

��  
Girder  

11 

��  
Girder  

12 

��  
Girder  

13 

Gage Line 1 58.8 80.5 97.8 105.9 
Gage Line 2   73.1 89.0 100.6 
Gage Line 3       99.8 
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Figure 5.7: Gage Line 1 FEM Barrier vs. No Barrier  

 

The strains from the FEM are plotted longitudinally in Figure 5.8. This plot shows that the strain 

increase, caused by the barrier joint on the exterior girder (Girder 13), occurs over a length of 

18’-6”, or 15.9% of the overall length, with very little change to the rest of the girder. Tables for 

the longitudinal strains for the I-75 FEM are located in Appendix B.2. 

 

 

 

 

Figure 5.8: I-75 FEM Longitudinal Strain Joint vs. No Joint – Girder 13 
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Figure 5.9 shows Girder 12 strains for the barrier having and not having a joint at midspan. It 

shows a strain increase in between the intermediate diaphragms by a marginal amount when 

joints are present at the barriers. 

 

 

 

 

Figure 5.9: I-75 Longitudinal Strain Joint vs. No Joint – Girder 12 

 

5.4 Third Point Joints for US-90 FEM 

 

To further investigate the effect of barrier joints on girder strains, a US-90 Bridge FEM was 

created with joints only at third points and not at midspan. 

 

Based on Tables 5.1.a and 5.1.b, the joint creates a strain concentration under the location at 

which it is placed. In the conclusions made by Akinci et al. (2008), discontinuities in the barrier 

can result in high strain concentrations. They go on to say that if continuous barriers were used 

these problems would subside and also cracking in the deck would be greatly reduced in the 

negative moment regions. Because joints are helpful for reducing stresses from expansion and 

shrinkage, joints at third points were modeled; strain results are given in Table 5.3. Figure 5.10 

shows, for the midspan strains, the difference between having a continuous barrier, a midspan 
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joint barrier, and a third-point joint barrier. The girder strain for the case with a continuous 

barrier with no joints is very close to the case with third point joints. Moving the joints from 

midspan to third points reduced the midspan strain from 103 microstrains to 91 microstrains in 

the exterior girder 4-6. Directly under the third point joint, north of the midspan, the strain 

increases by a marginal 1.7 microstrains compared to the continuous barrier case (Tables 5.3 and 

5.1.b), and by 6.9 microstrains if there are discontinuous barriers with joints at midspan and at 

the piers (Tables 5.3 and 5.1.a).  

 

The joint affects only the exterior girder and causes very little strain changes in the other girders. 

Joints in the barriers, whether at midspan or third point, results in local strain changes in the 

exterior girder.  

 
 

Table 5.3: US-90 FEM Strains at Specified Distance from Midspan – Third Point Joints 

 

US 90 FEM 
Post Barrier 
- Third 
Point Joints 
 

(1) 

��  
  @ New 

Joint 
North of 
Midspan 

(2) 

��  
@ 60in 

North of 
Midspan 

 
(3) 

��  
@ 30in 

North of 
Midspan 

 
(4) 

��  
@ 

Midspan 
 
 

(5) 

��  
@ 30in 

South of 
Midspan 

 
(6) 

��  
@ 60in 

South of 
Midspan 

 
(7) 

��  
@ New 
Joint 

South of 
Midspan 

(8) 
Girder 4-6 60.8 87.1 89.8 90.8 90.3 89.0 92.9 
Girder 4-5 43.8 83.7 86.9 87.9 86.9 85.1 79.1 
Girder 4-4 31.4 54.1 55.9 56.5 55.9 55.0 51.4 
Girder 4-3 17.1 21.2 21.5 21.8 21.9 22.0 19.4 
Girder 4-2 4.8 5.1 5.1 5.1 5.1 5.0 4.5 
Girder 4-1 -2.2 -1.9 -1.9 -1.9 -1.9 -1.9 -2.3 
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Figure 5.10: US-90 FEM Strains at Midspan with different joint conditions 

 

Figure 5.11 is a comparison between the longitudinal strains for third point, midspan, and no 

joints in the barrier. From this graph, the third points have clear strain concentrations with the 

presence, but otherwise follow the pattern of the no joint (continuous barrier) FEM. As seen 

previously, the midspan joint (designated “Post Barrier”) creates a high concentration of strain in 

the bottom of the girder under the joint.  

 

In Figure 5.12, three conditions were plotted: midspan joint, no joint (designated “Post Barrier”), 

and third point joints; the graph between the midspan joint and the no joint condition are almost 

overlapping, therefore the differences cannot be seen. The strain differences with the third point 

joint added in the model compared to the midspan joint are miniscule in interior girder 4-5, 

except locally at the third points. 
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Figure 5.11: US-90 FEM Longitudinal Strain Joint Comparison for Girder 4-6 

 

 

 

 

Figure 5.12: US-90 FEM Longitudinal Strain Joint Comparison for Girder 4-5 
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5.5 Diaphragm Comparison for I-75 FEM 

 

Comparing a modified FEM with the intermediate diaphragms removed (Table 5.4.a) to the 

original FEM with diaphragms (Table 5.4.b) results in an increase in girder 13 gage line 1 strain 

from 119.1 microstrains to 137.6 microstrains. For strains in other girders and at other gage lines, 

see Figures 5.13 a, b, and c. The longitudinal strain along girder 12 and 13 is plotted in Figure 

5.14-15. Figure 5.14-15 show the same strain increase at the barrier joint for both conditions, 

with the no diaphragm situation showing higher strains throughout the midspan.  In girder 13, it 

shows a concentrated strain at the joint for both the diaphragm and no diaphragm condition.  

 

Table 5.4.a: I-75 FEM Strains at Gage Lines with Intermediate Diaphragms Removed – 36 
Blocks 

 

FEM 
RESULTS 

No Int. 
Diaphragm 

I-75 

��  
Girder 

10 

��  
Girder 

 11 

��  
Girder 

 12 

��  
Girder 

 13 

Gage Line 1 61.8 89.0 114 137.6 
Gage Line 2   83.5 107.8 119.5 
Gage Line 3       107.3 

 

 

Table 5.4.b: I-75 FEM Strains at Gage Lines with Intermediate Diaphragms – 36 Blocks 

  

FEM 
RESULTS 

With Barrier 
Joint 
I-75 

��  
Girder 

10 

��  
Girder 

 11 

��  
Girder  

12 

��  
Girder 

 13 

Gage Line 1 62.8 85.5 105.6 119.1 
Gage Line 2   78.3 96.7 103.3 
Gage Line 3       98.9 
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Figure 5.13.a: I-75 Gage line 1 Strain Comparison No Intermediate Diaphragm – 36 Blocks 

 

 

 

Figure 5.13.b: I-75 Gage line 2 Strain Comparison No Intermediate Diaphragm – 36 Blocks 
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Figure 5.13.c: I-75 Gage line 3 Strain No Intermediate Diaphragm – 36 Blocks 

 

 

 

Figure 5.14: I-75 FEM Longitudinal Strains Barriers with and without Diaphragms for 
Girder 12 
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Figure 5.15: I-75 FEM Longitudinal Strains Barriers with and without Diaphragms for 
Girder 13 

 

The no-diaphragm and the diaphragm conditions are shown in Figures 5.16 and 5.17 for interior 

and exterior girders 12 and 13, respectively. When no diaphragms are on the bridge, there is a 

higher strain for the majority of the bridge length for both girder 12 and 13. 

 

 

 

Figure 5.16: I-75 FEM Longitudinal Strains No Barriers with and without Diaphragms for 
Girder 12 
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Figure 5.17: I-75 FEM Longitudinal Strains Barriers with and without Diaphragms for 
Girder 13 
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CHAPTER 6 

CONCLUSIONS AND SUMMARY 
 
 

6.1 Conclusions 

 

Finite element models for the US-90 and I-75 Bridges were created and validated using field test 

results. The conclusions made herein are based on these FEMs and the resulting strains in the 

bottoms of the girders at various points along the span. 

 

6.1.1 Pre- and Post-Barrier Comparisons 

The post-barrier FEMs showed that the interior girders were helped slightly from the addition of 

the barriers, in terms of bottom strain. For the US-90 Bridge models, the barriers changed the 

load distribution to put more load on the exterior girder. Therefore, a decrease in strains was 

created in the first interior girder 4-5. The strain drop was about 4% in this girder and increased 

about 2-3% in the exterior girder 4-6, at midspan. Also, it was shown that continuous span model 

more closely represented the actual US-90 Bridge test than did the simple span model.  

 

The I-75 FEM had similar results. For the interior girder (12), the results were as expected: the 

barrier reduced the strains that girder. For the exterior girder (13) there was a high strain 

concentration at the midspan (underneath the barrier joint); the barrier helped the rest of the 

girder compared to the no barrier case. 

 

6.1.2 Post-Barrier without Midspan Joint Comparisons 

When the barrier joints were removed from the models, the strains decreased about 12% in the 

exterior girder (4-6) for the US-90 Bridge (Figure 5.6). The strain decrease is localized 

longitudinally in the region around the joint. The other girders were virtually unchanged by 

removal of the joint (Tables 5.1.a and 5.1.b).  

 

For the I-75 Bridge FEM the results were consistent with the US-90 FEM except the increase in 

strain in the exterior girder (13) was much more considerable (Figure 5.8). It showed that the 

joints contribute to a localized girder strain increase at the place they are located. 
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6.1.3 Post Barrier with Third Point Joints Comparisons 

US-90 Bridge FEM was analyzed to determine the effect of third point joints in the barriers, as 

opposed to no joints and midspan joints. 

 

For the midspan girder strains, the third point joint FEMs compared very closely to the no joint 

FEMs both causing reduced strain from the midspan joint condition. In addition third point joints 

and no joints cause much less midspan strain than do midspan joints (Figure 5.10).  The exterior 

girder strain increased locally at the third points due to third point joints, but the maximum was 

much less than the strain concentration at midspan (Figure 5.11). This further proves that joints, 

no matter where they are located, result in localized increased strain in the exterior girder.  

 

6.1.4 No Intermediate Diaphragms Comparisons 

For this comparison, only the I-75 Bridge was analyzed. The intermediate diaphragms were 

removed in order to see how they contribute to load distribution. From this study, removing the 

intermediate diaphragms increased the strain in girders 12 and 13, along the majority of the span 

length -- particularly in between the two diaphragms (Figures 5.14 and 5.15). 

  

6.2 Summary 

 

In summary, continuous span model more accurately represented the test data. A parametric 

study was performed, relating different models: ones with and without different secondary 

stiffening elements, such as barriers and diaphragms. A study was also performed on the barrier 

joints and their effect on girder strains. 

 

All in all, joints do create a concentration of stresses under the point at which they are located, 

but only in the exterior girder. The addition of intermediate diaphragms can reduce the strains at 

midspan in the first interior and exterior girders.   

 

For load testing, strain gage placement is important particularly when there are secondary 

stiffening elements.  In regions near barrier joints it may be desirable to place gages both near 
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and away from the longitudinal location of the joint, because the joints localized effect on girder 

strains. In addition this research shows that it may be possible to reduce girder strains by filling 

barrier joints, if at midspan, thereby increasing the load rating of the bridge for service 

conditions. Also, third point joints maybe a better option than midspan joints, if joints are 

required, because a bridges load rating is usually controlled by midspan bending, if not by shear. 
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APPENDIX A. 1 

 
RAW DATA – US-90 BRIDGE 

STRAIN MEASUREMENTS BEFORE AND AFTER GIRDERS 
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Table A1.1: Pre-Barrier Strain Measurements – US-90 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.1 – Continued 
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Table A1.2: Summary of Pre-Barrier Measured Strains – US-90 

 
 
 

Table A1.3: Change in Strain – US-90 
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Table A1.4: Post Barrier Strain Measurements – US-90 
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Table A1.4: Continued 
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Tables A1.5: Summary of Post Barrier Measured Strains – US-90 
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APPENDIX A 2 

RAW DATA – I-75 BRIDGE STRAIN MEASUREMENTS AFTER BARRIE RS 
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A2.1: Post Barrier Strain Measurements – I-75 – 36 Blocks 
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A2.1: Continued 
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APPENDIX B.1 

 

FEM LONGITUDINAL STRAINS – US-90 VARYING SECONDARY ELE MENT 
CONDITIONS GIRDER 4-5 AND 4-6 
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NODE X Y Z Total micro Strain 

93195 507 -9 1823 73.64 

93200 507 -9 1825 84.41 

93235 507 -9 1828 30.11 

93265 507 -9 1833 19.53 

93295 507 -9 1841 -13.56 

94790 507 -9 1874 -38.33 

94791 507 -9 1907 -39.15 

94792 507 -9 1940 -30.94 

94793 507 -9 1973 -23.92 

94794 507 -9 2006 -16.37 

94795 507 -9 2039 -8.97 

94796 507 -9 2073 -1.46 

94797 507 -9 2106 6.09 

94798 507 -9 2139 13.79 

94799 507 -9 2172 21.67 

94800 507 -9 2205 29.56 

94700 507 -9 2238 36.86 

95222 507 -9 2269 43.18 

95223 507 -9 2300 48.97 

95224 507 -9 2331 54.93 

95225 507 -9 2362 61.33 

95226 507 -9 2393 67.90 

95180 507 -9 2424 73.66 

95390 507 -9 2451 77.67 

95380 507 -9 2478 79.77 

95990 507 -9 2513 80.47 

95980 507 -9 2547 80.52 

97598 507 -9 2551 80.60 

97599 507 -9 2555 80.78 

97600 507 -9 2559 80.83 

97601 507 -9 2563 80.84 

97602 507 -9 2567 80.85 

97603 507 -9 2571 80.88 

97604 507 -9 2575 80.92 

97605 507 -9 2578 80.97 

97606 507 -9 2582 81.03 

97607 507 -9 2586 81.10 

97608 507 -9 2590 81.18 

97609 507 -9 2594 81.27 

97610 507 -9 2598 81.36 

97611 507 -9 2602 81.46 

97612 507 -9 2606 81.56 

97613 507 -9 2610 81.67 

97614 507 -9 2614 81.78 

97615 507 -9 2618 81.90 

97616 507 -9 2621 82.02 

97617 507 -9 2625 82.15 

NODE X Y Z Total micro Strain 

97618 507 -9 2629 82.29 

97619 507 -9 2633 82.43 

97620 507 -9 2637 82.58 

97621 507 -9 2641 82.74 

97622 507 -9 2645 82.91 

97623 507 -9 2649 83.08 

97624 507 -9 2653 83.26 

97625 507 -9 2657 83.45 

97626 507 -9 2660 83.66 

97627 507 -9 2664 83.86 

97628 507 -9 2668 84.08 

97629 507 -9 2672 84.30 

97340 507 -9 2676 84.53 

98666 507 -9 2680 84.77 

98667 507 -9 2684 85.01 

98668 507 -9 2688 85.24 

98669 507 -9 2692 85.48 

98670 507 -9 2695 85.72 

98671 507 -9 2699 85.94 

98672 507 -9 2703 86.16 

98673 507 -9 2707 86.36 

98674 507 -9 2711 86.55 

98675 507 -9 2715 86.72 

98676 507 -9 2719 86.86 

98677 507 -9 2722 86.97 

98678 507 -9 2726 87.05 

98560 507 -9 2730 87.10 

98880 507 -9 2731 87.11 

99566 507 -9 2735 87.11 

99567 507 -9 2739 87.08 

99568 507 -9 2742 87.01 

99569 507 -9 2746 86.90 

99570 507 -9 2750 86.75 

99571 507 -9 2754 86.57 

99572 507 -9 2758 86.34 

99573 507 -9 2762 86.07 

99574 507 -9 2766 85.76 

99575 507 -9 2769 85.41 

99576 507 -9 2773 85.01 

99577 507 -9 2777 84.58 

99578 507 -9 2781 84.11 

99460 507 -9 2785 83.60 

101318 507 -9 2789 83.05 

101319 507 -9 2793 82.46 

101320 507 -9 2797 81.84 

101321 507 -9 2801 81.18 

101322 507 -9 2804 80.50 

Table B1.1: Longitudinal Strains – FEM US-90 – with Barriers – Girder 4-5 
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NODE X Y Z Total micro Strain 

101323 507 -9 2808 79.80 

101324 507 -9 2812 79.07 

101325 507 -9 2816 78.33 

101326 507 -9 2820 77.58 

101327 507 -9 2824 76.82 

101328 507 -9 2828 76.05 

101329 507 -9 2832 75.28 

101330 507 -9 2836 74.51 

101331 507 -9 2840 73.74 

101332 507 -9 2843 72.97 

101333 507 -9 2847 72.21 

101334 507 -9 2851 71.46 

101335 507 -9 2855 70.71 

101336 507 -9 2859 69.96 

101337 507 -9 2863 69.23 

101338 507 -9 2867 68.50 

101339 507 -9 2871 67.78 

101340 507 -9 2875 67.07 

101341 507 -9 2879 66.36 

101342 507 -9 2883 65.67 

101343 507 -9 2886 64.98 

101344 507 -9 2890 64.30 

101345 507 -9 2894 63.64 

101346 507 -9 2898 62.98 

101347 507 -9 2902 62.32 

101348 507 -9 2906 61.60 

101349 507 -9 2910 60.82 

     

NODE X Y Z Total micro Strain 

101060 507 -9 2914 58.84 

101810 507 -9 2948 54.36 

101800 507 -9 2983 49.00 

101930 507 -9 3010 44.37 

101920 507 -9 3037 39.89 

102242 507 -9 3068 35.20 

102243 507 -9 3099 30.44 

102244 507 -9 3130 25.77 

102245 507 -9 3161 21.15 

102246 507 -9 3192 16.61 

102200 507 -9 3223 12.04 

102840 507 -9 3256 7.36 

102841 507 -9 3289 2.65 

102842 507 -9 3322 -2.03 

102843 507 -9 3355 -6.68 

102844 507 -9 3388 -11.31 

102845 507 -9 3422 -15.93 

102846 507 -9 3455 -20.49 

102847 507 -9 3488 -25.18 

102848 507 -9 3521 -29.47 

102849 507 -9 3554 -34.71 

102850 507 -9 3587 -32.77 

93325 507 -9 3620 -11.98 

93330 507 -9 3628 15.01 

93365 507 -9 3633 23.90 

93395 507 -9 3636 67.06 

93425 507 -9 3638 58.88 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table B1.1: Continued 
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NODE X Y Z Total micro Strain 

93205 626.25 -11.65 1823 89.8 

93210 626.25 -11.65 1825 94.7 

93240 626.25 -11.65 1828 35.4 

93270 626.25 -11.65 1833 22.5 

93300 626.25 -11.65 1841 -11.0 

94910 626.25 -11.65 1874 -37.2 

94911 626.25 -11.65 1907 -38.6 

94912 626.25 -11.65 1940 -29.2 

94913 626.25 -11.65 1973 -21.3 

94914 626.25 -11.65 2006 -13.1 

94915 626.25 -11.65 2039 -5.2 

94916 626.25 -11.65 2073 2.6 

94917 626.25 -11.65 2106 10.3 

94918 626.25 -11.65 2139 18.1 

94919 626.25 -11.65 2172 25.9 

94920 626.25 -11.65 2205 33.6 

94820 626.25 -11.65 2238 40.8 

95282 626.25 -11.65 2269 47.1 

95283 626.25 -11.65 2300 52.9 

95284 626.25 -11.65 2331 58.8 

95285 626.25 -11.65 2362 64.8 

95286 626.25 -11.65 2393 70.9 

95240 626.25 -11.65 2424 76.3 

95410 626.25 -11.65 2451 80.2 

95400 626.25 -11.65 2478 82.7 

96010 626.25 -11.65 2513 84.3 

96000 626.25 -11.65 2547 85.2 

97928 626.25 -11.65 2551 85.7 

97929 626.25 -11.65 2555 86.0 

97930 626.25 -11.65 2559 86.2 

97931 626.25 -11.65 2563 86.4 

97932 626.25 -11.65 2567 86.5 

97933 626.25 -11.65 2571 86.7 

97934 626.25 -11.65 2575 86.9 

97935 626.25 -11.65 2578 87.1 

97936 626.25 -11.65 2582 87.3 

97937 626.25 -11.65 2586 87.5 

97938 626.25 -11.65 2590 87.7 

97939 626.25 -11.65 2594 88.0 

97940 626.25 -11.65 2598 88.2 

97941 626.25 -11.65 2602 88.5 

97942 626.25 -11.65 2606 88.8 

97943 626.25 -11.65 2610 89.1 

97944 626.25 -11.65 2614 89.4 

97945 626.25 -11.65 2618 89.8 

97946 626.25 -11.65 2621 90.1 

Node X Y Z Total Strain 

97947 626.25 -11.65 2625 90.5 

97948 626.25 -11.65 2629 90.9 

97949 626.25 -11.65 2633 91.3 

97950 626.25 -11.65 2637 91.7 

97951 626.25 -11.65 2641 92.1 

97952 626.25 -11.65 2645 92.6 

97953 626.25 -11.65 2649 93.1 

97954 626.25 -11.65 2653 93.6 

97955 626.25 -11.65 2657 94.2 

97956 626.25 -11.65 2660 94.8 

97957 626.25 -11.65 2664 95.4 

97958 626.25 -11.65 2668 96.0 

97959 626.25 -11.65 2672 96.6 

97670 626.25 -11.65 2676 97.2 

98806 626.25 -11.65 2680 97.9 

98807 626.25 -11.65 2684 98.5 

98808 626.25 -11.65 2688 99.2 

98809 626.25 -11.65 2692 99.8 

98810 626.25 -11.65 2695 100.4 

98811 626.25 -11.65 2699 101.0 

98812 626.25 -11.65 2703 101.6 

98813 626.25 -11.65 2707 102.1 

98814 626.25 -11.65 2711 102.5 

98815 626.25 -11.65 2715 102.9 

98816 626.25 -11.65 2719 103.2 

98817 626.25 -11.65 2722 103.5 

98818 626.25 -11.65 2726 103.6 

98700 626.25 -11.65 2730 103.6 

98890 626.25 -11.65 2731 103.6 

99706 626.25 -11.65 2735 103.6 

99707 626.25 -11.65 2739 103.4 

99708 626.25 -11.65 2742 103.2 

99709 626.25 -11.65 2746 102.8 

99710 626.25 -11.65 2750 102.4 

99711 626.25 -11.65 2754 101.9 

99712 626.25 -11.65 2758 101.3 

99713 626.25 -11.65 2762 100.7 

99714 626.25 -11.65 2766 100.0 

99715 626.25 -11.65 2769 99.2 

99716 626.25 -11.65 2773 98.4 

99717 626.25 -11.65 2777 97.6 

99718 626.25 -11.65 2781 96.7 

99600 626.25 -11.65 2785 95.8 

101648 626.25 -11.65 2789 94.9 

101649 626.25 -11.65 2793 93.9 

101650 626.25 -11.65 2797 93.0 

Table B1.2: Longitudinal Strains – FEM US-90 – with Barriers – Girder 4-6 
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Node X Y Z Total Strain 

101651 626.25 -11.65 2801 92.0 

101652 626.25 -11.65 2804 91.0 

101653 626.25 -11.65 2808 90.0 

101654 626.25 -11.65 2812 89.0 

101655 626.25 -11.65 2816 88.1 

101656 626.25 -11.65 2820 87.1 

101657 626.25 -11.65 2824 86.2 

101658 626.25 -11.65 2828 85.2 

101659 626.25 -11.65 2832 84.3 

101660 626.25 -11.65 2836 83.4 

101661 626.25 -11.65 2840 82.5 

101662 626.25 -11.65 2843 81.7 

101663 626.25 -11.65 2847 80.8 

101664 626.25 -11.65 2851 80.0 

101665 626.25 -11.65 2855 79.2 

101666 626.25 -11.65 2859 78.4 

101667 626.25 -11.65 2863 77.6 

101668 626.25 -11.65 2867 76.8 

101669 626.25 -11.65 2871 76.1 

101670 626.25 -11.65 2875 75.3 

101671 626.25 -11.65 2879 74.6 

101672 626.25 -11.65 2883 73.9 

101673 626.25 -11.65 2886 73.2 

101674 626.25 -11.65 2890 72.5 

101675 626.25 -11.65 2894 71.8 

101676 626.25 -11.65 2898 71.1 

101677 626.25 -11.65 2902 70.4 

101678 626.25 -11.65 2906 69.7 

101679 626.25 -11.65 2910 68.9 

Node X Y Z Total Strain 

101390 626.25 -11.65 2914 66.9 

101830 626.25 -11.65 2948 62.5 

101820 626.25 -11.65 2983 57.2 

101950 626.25 -11.65 3010 52.7 

101940 626.25 -11.65 3037 48.2 

102302 626.25 -11.65 3068 43.4 

102303 626.25 -11.65 3099 38.5 

102304 626.25 -11.65 3130 33.6 

102305 626.25 -11.65 3161 28.6 

102306 626.25 -11.65 3192 23.7 

102260 626.25 -11.65 3223 18.7 

102950 626.25 -11.65 3256 13.4 

102951 626.25 -11.65 3289 8.1 

102952 626.25 -11.65 3322 2.8 

102953 626.25 -11.65 3355 -2.6 

102954 626.25 -11.65 3388 -7.9 

102955 626.25 -11.65 3422 -13.4 

102956 626.25 -11.65 3455 -18.8 

102957 626.25 -11.65 3488 -24.6 

102958 626.25 -11.65 3521 -30.1 

102959 626.25 -11.65 3554 -37.0 

102960 626.25 -11.65 3587 -34.8 

93335 626.25 -11.65 3620 -11.5 

93340 626.25 -11.65 3628 17.8 

93370 626.25 -11.65 3633 29.7 

93400 626.25 -11.65 3636 79.3 

93430 626.25 -11.65 3638 76.0 

  

Table B1.2: Continued 
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Node X Y Z Total Strain (micro) 

93195 507 -9.32 1823 77.7 

93200 507 -9.32 1825 89.6 

93235 507 -9.32 1828 31.8 

93265 507 -9.32 1833 21.2 

93295 507 -9.32 1841 -13.4 

94790 507 -9.32 1874 -39.3 

94791 507 -9.32 1907 -40.1 

94792 507 -9.32 1940 -31.5 

94793 507 -9.32 1973 -24.2 

94794 507 -9.32 2006 -16.4 

94795 507 -9.32 2039 -8.7 

94796 507 -9.32 2073 -1.0 

94797 507 -9.32 2106 6.7 

94798 507 -9.32 2139 14.6 

94799 507 -9.32 2172 22.6 

94800 507 -9.32 2205 30.7 

94700 507 -9.32 2238 38.1 

95222 507 -9.32 2269 44.6 

95223 507 -9.32 2300 50.5 

95224 507 -9.32 2331 56.5 

95225 507 -9.32 2362 63.0 

95226 507 -9.32 2393 69.7 

95180 507 -9.32 2424 75.5 

95390 507 -9.32 2451 79.6 

95380 507 -9.32 2478 81.8 

95990 507 -9.32 2513 82.6 

95980 507 -9.32 2547 82.7 

97598 507 -9.32 2551 82.8 

97599 507 -9.32 2555 83.0 

97600 507 -9.32 2559 83.1 

97601 507 -9.32 2563 83.1 

97602 507 -9.32 2567 83.2 

97603 507 -9.32 2571 83.2 

97604 507 -9.32 2575 83.3 

97605 507 -9.32 2578 83.4 

97606 507 -9.32 2582 83.4 

97607 507 -9.32 2586 83.5 

97608 507 -9.32 2590 83.6 

97609 507 -9.32 2594 83.7 

97610 507 -9.32 2598 83.9 

97611 507 -9.32 2602 84.0 

97612 507 -9.32 2606 84.1 

97613 507 -9.32 2610 84.3 

97614 507 -9.32 2614 84.4 

97615 507 -9.32 2618 84.5 

97616 507 -9.32 2621 84.7 

97617 507 -9.32 2625 84.9 

Node X Y Z Total Strain (micro) 

97618 507 -9.32 2629 85.0 

97619 507 -9.32 2633 85.2 

97620 507 -9.32 2637 85.4 

97621 507 -9.32 2641 85.6 

97622 507 -9.32 2645 85.8 

97623 507 -9.32 2649 86.0 

97624 507 -9.32 2653 86.2 

97625 507 -9.32 2657 86.4 

97626 507 -9.32 2660 86.6 

97627 507 -9.32 2664 86.9 

97628 507 -9.32 2668 87.1 

97629 507 -9.32 2672 87.4 

97340 507 -9.32 2676 87.6 

98666 507 -9.32 2680 87.9 

98667 507 -9.32 2684 88.1 

98668 507 -9.32 2688 88.4 

98669 507 -9.32 2692 88.7 

98670 507 -9.32 2695 88.9 

98671 507 -9.32 2699 89.2 

98672 507 -9.32 2703 89.4 

98673 507 -9.32 2707 89.6 

98674 507 -9.32 2711 89.8 

98675 507 -9.32 2715 90.0 

98676 507 -9.32 2719 90.1 

98677 507 -9.32 2722 90.2 

98678 507 -9.32 2726 90.3 

98560 507 -9.32 2730 90.4 

98880 507 -9.32 2731 90.4 

99566 507 -9.32 2735 90.4 

99567 507 -9.32 2739 90.3 

99568 507 -9.32 2742 90.2 

99569 507 -9.32 2746 90.1 

99570 507 -9.32 2750 90.0 

99571 507 -9.32 2754 89.7 

99572 507 -9.32 2758 89.5 

99573 507 -9.32 2762 89.2 

99574 507 -9.32 2766 88.9 

99575 507 -9.32 2769 88.5 

99576 507 -9.32 2773 88.1 

99577 507 -9.32 2777 87.6 

99578 507 -9.32 2781 87.1 

99460 507 -9.32 2785 86.6 

101318 507 -9.32 2789 86.0 

101319 507 -9.32 2793 85.4 

101320 507 -9.32 2797 84.7 

101321 507 -9.32 2801 84.0 

101322 507 -9.32 2804 83.3 

Table B1.3: Longitudinal Strains – FEM US-90 – No Barriers – Girder 4-5 
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Node X Y Z Total Strain (micro) 

101323 507 -9.32 2808 82.6 

101324 507 -9.32 2812 81.8 

101325 507 -9.32 2816 81.0 

101326 507 -9.32 2820 80.2 

101327 507 -9.32 2824 79.4 

101328 507 -9.32 2828 78.6 

101329 507 -9.32 2832 77.8 

101330 507 -9.32 2836 77.0 

101331 507 -9.32 2840 76.2 

101332 507 -9.32 2843 75.4 

101333 507 -9.32 2847 74.6 

101334 507 -9.32 2851 73.8 

101335 507 -9.32 2855 73.0 

101336 507 -9.32 2859 72.3 

101337 507 -9.32 2863 71.5 

101338 507 -9.32 2867 70.7 

101339 507 -9.32 2871 70.0 

101340 507 -9.32 2875 69.3 

101341 507 -9.32 2879 68.5 

101342 507 -9.32 2883 67.8 

101343 507 -9.32 2886 67.1 

101344 507 -9.32 2890 66.4 

101345 507 -9.32 2894 65.7 

101346 507 -9.32 2898 65.0 

101347 507 -9.32 2902 64.3 

101348 507 -9.32 2906 63.6 

101349 507 -9.32 2910 62.8 

101060 507 -9.32 2914 60.7 

Node X Y Z Total Strain 

101810 507 -9.32 2948 56.1 

101800 507 -9.32 2983 50.7 

101930 507 -9.32 3010 45.9 

101920 507 -9.32 3037 41.4 

102242 507 -9.32 3068 36.6 

102243 507 -9.32 3099 31.7 

102244 507 -9.32 3130 26.9 

102245 507 -9.32 3161 22.2 

102246 507 -9.32 3192 17.5 

102200 507 -9.32 3223 12.8 

102840 507 -9.32 3256 8.0 

102841 507 -9.32 3289 3.1 

102842 507 -9.32 3322 -1.7 

102843 507 -9.32 3355 -6.5 

102844 507 -9.32 3388 -11.3 

102845 507 -9.32 3422 -16.0 

102846 507 -9.32 3455 -20.8 

102847 507 -9.32 3488 -25.7 

102848 507 -9.32 3521 -30.2 

102849 507 -9.32 3554 -35.8 

102850 507 -9.32 3587 -33.8 

93325 507 -9.32 3620 -12.0 

93330 507 -9.32 3628 16.4 

93365 507 -9.32 3633 25.4 

93395 507 -9.32 3636 71.6 

93425 507 -9.32 3638 62.4 

 
  

Table B1.3: Continued 
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Node X Y Z Total Strain 

93205 626.25 -11.65 1823 95.7 

93210 626.25 -11.65 1825 102.0 

93240 626.25 -11.65 1828 37.8 

93270 626.25 -11.65 1833 24.7 

93300 626.25 -11.65 1841 -11.3 

94910 626.25 -11.65 1874 -40.4 

94911 626.25 -11.65 1907 -43.2 

94912 626.25 -11.65 1940 -33.7 

94913 626.25 -11.65 1973 -25.3 

94914 626.25 -11.65 2006 -16.3 

94915 626.25 -11.65 2039 -7.6 

94916 626.25 -11.65 2073 1.2 

94917 626.25 -11.65 2106 10.0 

94918 626.25 -11.65 2139 18.8 

94919 626.25 -11.65 2172 27.7 

94920 626.25 -11.65 2205 36.5 

94820 626.25 -11.65 2238 44.7 

95282 626.25 -11.65 2269 51.9 

95283 626.25 -11.65 2300 58.5 

95284 626.25 -11.65 2331 65.1 

95285 626.25 -11.65 2362 72.0 

95286 626.25 -11.65 2393 78.8 

95240 626.25 -11.65 2424 84.9 

95410 626.25 -11.65 2451 89.3 

95400 626.25 -11.65 2478 92.0 

96010 626.25 -11.65 2513 93.6 

96000 626.25 -11.65 2547 94.4 

97928 626.25 -11.65 2551 94.8 

97929 626.25 -11.65 2555 95.1 

97930 626.25 -11.65 2559 95.3 

97931 626.25 -11.65 2563 95.4 

97932 626.25 -11.65 2567 95.5 

97933 626.25 -11.65 2571 95.6 

97934 626.25 -11.65 2575 95.7 

97935 626.25 -11.65 2578 95.8 

97936 626.25 -11.65 2582 96.0 

97937 626.25 -11.65 2586 96.1 

97938 626.25 -11.65 2590 96.2 

97939 626.25 -11.65 2594 96.4 

97940 626.25 -11.65 2598 96.5 

97941 626.25 -11.65 2602 96.7 

97942 626.25 -11.65 2606 96.8 

97943 626.25 -11.65 2610 97.0 

97944 626.25 -11.65 2614 97.1 

97945 626.25 -11.65 2618 97.3 

97946 626.25 -11.65 2621 97.4 

Node X Y Z Total Strain 

97947 626.25 -11.65 2625 97.6 

97948 626.25 -11.65 2629 97.8 

97949 626.25 -11.65 2633 97.9 

97950 626.25 -11.65 2637 98.1 

97951 626.25 -11.65 2641 98.3 

97952 626.25 -11.65 2645 98.4 

97953 626.25 -11.65 2649 98.6 

97954 626.25 -11.65 2653 98.8 

97955 626.25 -11.65 2657 99.0 

97956 626.25 -11.65 2660 99.2 

97957 626.25 -11.65 2664 99.4 

97958 626.25 -11.65 2668 99.6 

97959 626.25 -11.65 2672 99.8 

97670 626.25 -11.65 2676 100.0 

98806 626.25 -11.65 2680 100.2 

98807 626.25 -11.65 2684 100.4 

98808 626.25 -11.65 2688 100.6 

98809 626.25 -11.65 2692 100.8 

98810 626.25 -11.65 2695 101.0 

98811 626.25 -11.65 2699 101.2 

98812 626.25 -11.65 2703 101.3 

98813 626.25 -11.65 2707 101.5 

98814 626.25 -11.65 2711 101.6 

98815 626.25 -11.65 2715 101.7 

98816 626.25 -11.65 2719 101.8 

98817 626.25 -11.65 2722 101.9 

98818 626.25 -11.65 2726 101.9 

98700 626.25 -11.65 2730 101.9 

98890 626.25 -11.65 2731 101.9 

99706 626.25 -11.65 2735 101.9 

99707 626.25 -11.65 2739 101.8 

99708 626.25 -11.65 2742 101.7 

99709 626.25 -11.65 2746 101.6 

99710 626.25 -11.65 2750 101.4 

99711 626.25 -11.65 2754 101.2 

99712 626.25 -11.65 2758 100.9 

99713 626.25 -11.65 2762 100.7 

99714 626.25 -11.65 2766 100.3 

99715 626.25 -11.65 2769 100.0 

99716 626.25 -11.65 2773 99.6 

99717 626.25 -11.65 2777 99.1 

99718 626.25 -11.65 2781 98.7 

99600 626.25 -11.65 2785 98.2 

101648 626.25 -11.65 2789 97.6 

101649 626.25 -11.65 2793 97.1 

101650 626.25 -11.65 2797 96.5 

Table B1.4: Longitudinal Strains – FEM US-90 – No Barriers – Girder 4-6 
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Node X Y Z Total Strain 

101651 626.25 -11.65 2801 95.8 

101652 626.25 -11.65 2804 95.2 

101653 626.25 -11.65 2808 94.5 

101654 626.25 -11.65 2812 93.8 

101655 626.25 -11.65 2816 93.1 

101656 626.25 -11.65 2820 92.3 

101657 626.25 -11.65 2824 91.6 

101658 626.25 -11.65 2828 90.9 

101659 626.25 -11.65 2832 90.1 

101660 626.25 -11.65 2836 89.4 

101661 626.25 -11.65 2840 88.6 

101662 626.25 -11.65 2843 87.9 

101663 626.25 -11.65 2847 87.2 

101664 626.25 -11.65 2851 86.4 

101665 626.25 -11.65 2855 85.7 

101666 626.25 -11.65 2859 85.0 

101667 626.25 -11.65 2863 84.3 

101668 626.25 -11.65 2867 83.6 

101669 626.25 -11.65 2871 82.8 

101670 626.25 -11.65 2875 82.1 

101671 626.25 -11.65 2879 81.4 

101672 626.25 -11.65 2883 80.8 

101673 626.25 -11.65 2886 80.1 

101674 626.25 -11.65 2890 79.4 

101675 626.25 -11.65 2894 78.7 

101676 626.25 -11.65 2898 78.1 

101677 626.25 -11.65 2902 77.4 

101678 626.25 -11.65 2906 76.7 

     

Node X Y Z Total Strain 

101679 626.25 -11.65 2910 75.8 

101390 626.25 -11.65 2914 73.8 

101830 626.25 -11.65 2948 69.1 

101820 626.25 -11.65 2983 63.4 

101950 626.25 -11.65 3010 58.3 

101940 626.25 -11.65 3037 53.3 

102302 626.25 -11.65 3068 47.9 

102303 626.25 -11.65 3099 42.3 

102304 626.25 -11.65 3130 36.8 

102305 626.25 -11.65 3161 31.2 

102306 626.25 -11.65 3192 25.5 

102260 626.25 -11.65 3223 19.8 

102950 626.25 -11.65 3256 13.9 

102951 626.25 -11.65 3289 7.8 

102952 626.25 -11.65 3322 1.8 

102953 626.25 -11.65 3355 -4.3 

102954 626.25 -11.65 3388 -10.3 

102955 626.25 -11.65 3422 -16.4 

102956 626.25 -11.65 3455 -22.4 

102957 626.25 -11.65 3488 -28.6 

102958 626.25 -11.65 3521 -34.3 

102959 626.25 -11.65 3554 -41.0 

102960 626.25 -11.65 3587 -37.4 

93335 626.25 -11.65 3620 -11.8 

93340 626.25 -11.65 3628 19.4 

93370 626.25 -11.65 3633 31.4 

93400 626.25 -11.65 3636 84.7 

93430 626.25 -11.65 3638 80.3 

  

Table B1.4: Continued 
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Node X Y Z Total Strain 

93195 507 -9.32 1823 72.9 

93200 507 -9.32 1825 83.6 

93235 507 -9.32 1828 29.8 

93265 507 -9.32 1833 19.4 

93295 507 -9.32 1841 -13.4 

94790 507 -9.32 1874 -37.9 

94791 507 -9.32 1907 -38.7 

94792 507 -9.32 1940 -30.5 

94793 507 -9.32 1973 -23.5 

94794 507 -9.32 2006 -16.0 

94795 507 -9.32 2039 -8.6 

94796 507 -9.32 2073 -1.2 

94797 507 -9.32 2106 6.3 

94798 507 -9.32 2139 14.0 

94799 507 -9.32 2172 21.8 

94800 507 -9.32 2205 29.6 

94700 507 -9.32 2238 36.9 

95222 507 -9.32 2269 43.1 

95223 507 -9.32 2300 48.8 

95224 507 -9.32 2331 54.7 

95225 507 -9.32 2362 61.0 

95226 507 -9.32 2393 67.5 

95180 507 -9.32 2424 73.2 

95390 507 -9.32 2451 77.2 

95380 507 -9.32 2478 79.2 

95990 507 -9.32 2513 79.9 

95980 507 -9.32 2547 80.0 

97598 507 -9.32 2551 80.1 

97599 507 -9.32 2555 80.2 

97600 507 -9.32 2559 80.3 

97601 507 -9.32 2563 80.3 

97602 507 -9.32 2567 80.3 

97603 507 -9.32 2571 80.4 

97604 507 -9.32 2575 80.4 

97605 507 -9.32 2578 80.5 

97606 507 -9.32 2582 80.6 

97607 507 -9.32 2586 80.7 

97608 507 -9.32 2590 80.8 

97609 507 -9.32 2594 80.9 

97610 507 -9.32 2598 81.0 

97611 507 -9.32 2602 81.1 

97612 507 -9.32 2606 81.2 

97613 507 -9.32 2610 81.3 

97614 507 -9.32 2614 81.5 

97615 507 -9.32 2618 81.6 

97616 507 -9.32 2621 81.8 

97617 507 -9.32 2625 81.9 

Node X Y Z Total Strain 

97618 507 -9.32 2629 82.1 

97619 507 -9.32 2633 82.3 

97620 507 -9.32 2637 82.4 

97621 507 -9.32 2641 82.6 

97622 507 -9.32 2645 82.8 

97623 507 -9.32 2649 83.0 

97624 507 -9.32 2653 83.2 

97625 507 -9.32 2657 83.5 

97626 507 -9.32 2660 83.7 

97627 507 -9.32 2664 83.9 

97628 507 -9.32 2668 84.2 

97629 507 -9.32 2672 84.4 

97340 507 -9.32 2676 84.7 

98666 507 -9.32 2680 84.9 

98667 507 -9.32 2684 85.2 

98668 507 -9.32 2688 85.5 

98669 507 -9.32 2692 85.7 

98670 507 -9.32 2695 86.0 

98671 507 -9.32 2699 86.2 

98672 507 -9.32 2703 86.5 

98673 507 -9.32 2707 86.7 

98674 507 -9.32 2711 86.9 

98675 507 -9.32 2715 87.1 

98676 507 -9.32 2719 87.2 

98677 507 -9.32 2722 87.3 

98678 507 -9.32 2726 87.4 

98560 507 -9.32 2730 87.5 

98880 507 -9.32 2731 87.5 

99566 507 -9.32 2735 87.5 

99567 507 -9.32 2739 87.4 

99568 507 -9.32 2742 87.4 

99569 507 -9.32 2746 87.2 

99570 507 -9.32 2750 87.1 

99571 507 -9.32 2754 86.9 

99572 507 -9.32 2758 86.6 

99573 507 -9.32 2762 86.3 

99574 507 -9.32 2766 86.0 

99575 507 -9.32 2769 85.6 

99576 507 -9.32 2773 85.2 

99577 507 -9.32 2777 84.8 

99578 507 -9.32 2781 84.3 

99460 507 -9.32 2785 83.7 

101318 507 -9.32 2789 83.2 

101319 507 -9.32 2793 82.6 

101320 507 -9.32 2797 81.9 

101321 507 -9.32 2801 81.2 

101322 507 -9.32 2804 80.5 

Table B1.5: Longitudinal Strains – FEM US-90 – Barriers No Joints – Girder 4-5 
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Node X Y Z Total Strain 

101323 507 -9.32 2808 79.8 

101324 507 -9.32 2812 79.0 

101325 507 -9.32 2816 78.2 

101326 507 -9.32 2820 77.5 

101327 507 -9.32 2824 76.7 

101328 507 -9.32 2828 75.9 

101329 507 -9.32 2832 75.1 

101330 507 -9.32 2836 74.3 

101331 507 -9.32 2840 73.5 

101332 507 -9.32 2843 72.7 

101333 507 -9.32 2847 71.9 

101334 507 -9.32 2851 71.1 

101335 507 -9.32 2855 70.4 

101336 507 -9.32 2859 69.6 

101337 507 -9.32 2863 68.8 

101338 507 -9.32 2867 68.1 

101339 507 -9.32 2871 67.4 

101340 507 -9.32 2875 66.6 

101341 507 -9.32 2879 65.9 

101342 507 -9.32 2883 65.2 

101343 507 -9.32 2886 64.5 

101344 507 -9.32 2890 63.8 

101345 507 -9.32 2894 63.1 

101346 507 -9.32 2898 62.5 

101347 507 -9.32 2902 61.8 

101348 507 -9.32 2906 61.1 

101349 507 -9.32 2910 60.3 

     

Node X Y Z Total Strain 

101060 507 -9.32 2914 58.3 

101810 507 -9.32 2948 53.8 

101800 507 -9.32 2983 48.5 

101930 507 -9.32 3010 43.9 

101920 507 -9.32 3037 39.5 

102242 507 -9.32 3068 34.8 

102243 507 -9.32 3099 30.2 

102244 507 -9.32 3130 25.6 

102245 507 -9.32 3161 21.0 

102246 507 -9.32 3192 16.5 

102200 507 -9.32 3223 12.0 

102840 507 -9.32 3256 7.4 

102841 507 -9.32 3289 2.8 

102842 507 -9.32 3322 -1.8 

102843 507 -9.32 3355 -6.4 

102844 507 -9.32 3388 -11.0 

102845 507 -9.32 3422 -15.6 

102846 507 -9.32 3455 -20.1 

102847 507 -9.32 3488 -24.8 

102848 507 -9.32 3521 -29.0 

102849 507 -9.32 3554 -34.2 

102850 507 -9.32 3587 -32.3 

93325 507 -9.32 3620 -11.8 

93330 507 -9.32 3628 14.8 

93365 507 -9.32 3633 23.6 

93395 507 -9.32 3636 66.3 

93425 507 -9.32 3638 58.2 

  

Table B1.5: Continued 
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Node X Y Z Total Strain 

93205 626.25 -11.65 1823 88.8 

93210 626.25 -11.65 1825 93.7 

93240 626.25 -11.65 1828 35.0 

93270 626.25 -11.65 1833 22.4 

93300 626.25 -11.65 1841 -10.7 

94910 626.25 -11.65 1874 -36.5 

94911 626.25 -11.65 1907 -37.8 

94912 626.25 -11.65 1940 -28.3 

94913 626.25 -11.65 1973 -20.4 

94914 626.25 -11.65 2006 -12.2 

94915 626.25 -11.65 2039 -4.3 

94916 626.25 -11.65 2073 3.5 

94917 626.25 -11.65 2106 11.3 

94918 626.25 -11.65 2139 19.1 

94919 626.25 -11.65 2172 27.0 

94920 626.25 -11.65 2205 34.8 

94820 626.25 -11.65 2238 42.0 

95282 626.25 -11.65 2269 48.3 

95283 626.25 -11.65 2300 54.2 

95284 626.25 -11.65 2331 60.0 

95285 626.25 -11.65 2362 66.1 

95286 626.25 -11.65 2393 72.2 

95240 626.25 -11.65 2424 77.5 

95410 626.25 -11.65 2451 81.4 

95400 626.25 -11.65 2478 83.8 

96010 626.25 -11.65 2513 85.2 

96000 626.25 -11.65 2547 85.8 

97928 626.25 -11.65 2551 86.2 

97929 626.25 -11.65 2555 86.4 

97930 626.25 -11.65 2559 86.6 

97931 626.25 -11.65 2563 86.6 

97932 626.25 -11.65 2567 86.7 

97933 626.25 -11.65 2571 86.8 

97934 626.25 -11.65 2575 86.9 

97935 626.25 -11.65 2578 87.0 

97936 626.25 -11.65 2582 87.1 

97937 626.25 -11.65 2586 87.2 

97938 626.25 -11.65 2590 87.4 

97939 626.25 -11.65 2594 87.5 

97940 626.25 -11.65 2598 87.6 

97941 626.25 -11.65 2602 87.7 

97942 626.25 -11.65 2606 87.9 

97943 626.25 -11.65 2610 88.0 

97944 626.25 -11.65 2614 88.2 

97945 626.25 -11.65 2618 88.3 

97946 626.25 -11.65 2621 88.4 

97947 626.25 -11.65 2625 88.6 

Node X Y Z Total Strain 

97948 626.25 -11.65 2629 88.7 

97949 626.25 -11.65 2633 88.9 

97950 626.25 -11.65 2637 89.0 

97951 626.25 -11.65 2641 89.2 

97952 626.25 -11.65 2645 89.4 

97953 626.25 -11.65 2649 89.5 

97954 626.25 -11.65 2653 89.7 

97955 626.25 -11.65 2657 89.9 

97956 626.25 -11.65 2660 90.1 

97957 626.25 -11.65 2664 90.2 

97958 626.25 -11.65 2668 90.4 

97959 626.25 -11.65 2672 90.6 

97670 626.25 -11.65 2676 90.8 

98806 626.25 -11.65 2680 91.0 

98807 626.25 -11.65 2684 91.2 

98808 626.25 -11.65 2688 91.4 

98809 626.25 -11.65 2692 91.6 

98810 626.25 -11.65 2695 91.8 

98811 626.25 -11.65 2699 91.9 

98812 626.25 -11.65 2703 92.1 

98813 626.25 -11.65 2707 92.2 

98814 626.25 -11.65 2711 92.4 

98815 626.25 -11.65 2715 92.5 

98816 626.25 -11.65 2719 92.6 

98817 626.25 -11.65 2722 92.6 

98818 626.25 -11.65 2726 92.7 

98700 626.25 -11.65 2730 92.7 

98890 626.25 -11.65 2731 92.7 

99706 626.25 -11.65 2735 92.7 

99707 626.25 -11.65 2739 92.6 

99708 626.25 -11.65 2742 92.5 

99709 626.25 -11.65 2746 92.4 

99710 626.25 -11.65 2750 92.2 

99711 626.25 -11.65 2754 92.1 

99712 626.25 -11.65 2758 91.8 

99713 626.25 -11.65 2762 91.6 

99714 626.25 -11.65 2766 91.3 

99715 626.25 -11.65 2769 91.0 

99716 626.25 -11.65 2773 90.6 

99717 626.25 -11.65 2777 90.3 

99718 626.25 -11.65 2781 89.8 

99600 626.25 -11.65 2785 89.4 

101648 626.25 -11.65 2789 88.9 

101649 626.25 -11.65 2793 88.4 

101650 626.25 -11.65 2797 87.9 

101651 626.25 -11.65 2801 87.3 

101652 626.25 -11.65 2804 86.7 

Table B1.6: Longitudinal Strains – FEM US-90 – Barriers No Joints – Girder 4-6 
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Node X Y Z Total Strain 

101653 626.25 -11.65 2808 86.1 

101654 626.25 -11.65 2812 85.5 

101655 626.25 -11.65 2816 84.8 

101656 626.25 -11.65 2820 84.2 

101657 626.25 -11.65 2824 83.5 

101658 626.25 -11.65 2828 82.9 

101659 626.25 -11.65 2832 82.2 

101660 626.25 -11.65 2836 81.5 

101661 626.25 -11.65 2840 80.9 

101662 626.25 -11.65 2843 80.2 

101663 626.25 -11.65 2847 79.6 

101664 626.25 -11.65 2851 78.9 

101665 626.25 -11.65 2855 78.2 

101666 626.25 -11.65 2859 77.6 

101667 626.25 -11.65 2863 77.0 

101668 626.25 -11.65 2867 76.3 

101669 626.25 -11.65 2871 75.7 

101670 626.25 -11.65 2875 75.0 

101671 626.25 -11.65 2879 74.4 

101672 626.25 -11.65 2883 73.8 

101673 626.25 -11.65 2886 73.2 

101674 626.25 -11.65 2890 72.6 

101675 626.25 -11.65 2894 72.0 

101676 626.25 -11.65 2898 71.4 

101677 626.25 -11.65 2902 70.8 

101678 626.25 -11.65 2906 70.1 

101679 626.25 -11.65 2910 69.4 

     

Node X Y Z Total Strain 

101390 626.25 -11.65 2914 67.6 

101830 626.25 -11.65 2948 63.4 

101820 626.25 -11.65 2983 58.3 

101950 626.25 -11.65 3010 53.9 

101940 626.25 -11.65 3037 49.4 

102302 626.25 -11.65 3068 44.7 

102303 626.25 -11.65 3099 39.8 

102304 626.25 -11.65 3130 34.8 

102305 626.25 -11.65 3161 29.9 

102306 626.25 -11.65 3192 24.9 

102260 626.25 -11.65 3223 19.8 

102950 626.25 -11.65 3256 14.6 

102951 626.25 -11.65 3289 9.2 

102952 626.25 -11.65 3322 3.8 

102953 626.25 -11.65 3355 -1.6 

102954 626.25 -11.65 3388 -7.0 

102955 626.25 -11.65 3422 -12.4 

102956 626.25 -11.65 3455 -17.9 

102957 626.25 -11.65 3488 -23.7 

102958 626.25 -11.65 3521 -29.3 

102959 626.25 -11.65 3554 -36.2 

102960 626.25 -11.65 3587 -34.1 

93335 626.25 -11.65 3620 -11.2 

93340 626.25 -11.65 3628 17.7 

93370 626.25 -11.65 3633 29.4 

93400 626.25 -11.65 3636 78.4 

93430 626.25 -11.65 3638 75.0 

  

Table B1.6: Continued 
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Node X Y Z Total Strain 

93195 507 -9.32 1823 74.0 

93200 507 -9.32 1825 84.9 

93235 507 -9.32 1828 30.3 

93265 507 -9.32 1833 19.7 

93295 507 -9.32 1841 -13.6 

94790 507 -9.32 1874 -38.5 

94791 507 -9.32 1907 -39.3 

94792 507 -9.32 1940 -31.1 

94793 507 -9.32 1973 -24.0 

94794 507 -9.32 2006 -16.4 

94795 507 -9.32 2039 -9.0 

94796 507 -9.32 2073 -1.4 

94797 507 -9.32 2106 6.2 

94798 507 -9.32 2139 13.9 

94799 507 -9.32 2172 21.8 

94800 507 -9.32 2205 29.7 

94700 507 -9.32 2238 36.9 

95222 507 -9.32 2269 43.1 

95223 507 -9.32 2300 48.7 

95224 507 -9.32 2331 54.5 

95225 507 -9.32 2362 60.6 

95226 507 -9.32 2393 66.6 

95180 507 -9.32 2424 75.1 

168688 507 -9.32 2424 80.4 

168689 507 -9.32 2425 80.3 

168670 507 -9.32 2425 79.3 

169590 507 -9.32 2426 78.9 

169589 507 -9.32 2427 80.1 

169588 507 -9.32 2429 81.3 

169587 507 -9.32 2431 82.3 

169586 507 -9.32 2434 83.1 

169585 507 -9.32 2437 83.5 

169584 507 -9.32 2440 83.6 

169583 507 -9.32 2445 83.6 

169582 507 -9.32 2451 83.9 

169581 507 -9.32 2458 84.6 

169580 507 -9.32 2467 85.9 

95380 507 -9.32 2478 82.5 

95990 507 -9.32 2513 79.4 

95980 507 -9.32 2547 80.1 

97598 507 -9.32 2551 80.3 

97599 507 -9.32 2555 80.5 

97600 507 -9.32 2559 80.5 

97601 507 -9.32 2563 80.5 

97602 507 -9.32 2567 80.6 

97603 507 -9.32 2571 80.6 

97604 507 -9.32 2575 80.7 

Node X Y Z Total Strain 

97605 507 -9.32 2579 80.8 

97606 507 -9.32 2582 80.9 

97607 507 -9.32 2586 81.0 

97608 507 -9.32 2590 81.1 

97609 507 -9.32 2594 81.2 

97610 507 -9.32 2598 81.3 

97611 507 -9.32 2602 81.4 

97612 507 -9.32 2606 81.6 

97613 507 -9.32 2610 81.7 

97614 507 -9.32 2614 81.9 

97615 507 -9.32 2618 82.0 

97616 507 -9.32 2621 82.2 

97617 507 -9.32 2625 82.3 

97618 507 -9.32 2629 82.5 

97619 507 -9.32 2633 82.7 

97620 507 -9.32 2637 82.9 

97621 507 -9.32 2641 83.1 

97622 507 -9.32 2645 83.3 

97623 507 -9.32 2649 83.5 

97624 507 -9.32 2653 83.7 

97625 507 -9.32 2657 83.9 

97626 507 -9.32 2661 84.1 

97627 507 -9.32 2664 84.4 

97628 507 -9.32 2668 84.6 

97629 507 -9.32 2672 84.9 

97340 507 -9.32 2676 85.1 

98666 507 -9.32 2680 85.4 

98667 507 -9.32 2684 85.7 

98668 507 -9.32 2688 85.9 

98669 507 -9.32 2692 86.2 

98670 507 -9.32 2695 86.4 

98671 507 -9.32 2699 86.7 

98672 507 -9.32 2703 86.9 

98673 507 -9.32 2707 87.1 

98674 507 -9.32 2711 87.3 

98675 507 -9.32 2715 87.5 

98676 507 -9.32 2719 87.7 

98677 507 -9.32 2722 87.8 

98678 507 -9.32 2726 87.9 

98560 507 -9.32 2730 87.9 

98880 507 -9.32 2731 87.9 

99566 507 -9.32 2735 87.9 

99567 507 -9.32 2739 87.9 

99568 507 -9.32 2743 87.8 

99569 507 -9.32 2746 87.7 

99570 507 -9.32 2750 87.5 

99571 507 -9.32 2754 87.3 

Table B1.7: Longitudinal Strains – FEM US-90 – Barriers Third Point Joints – Girder 4-5 
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Node X Y Z Total Strain 

99572 507 -9.32 2758 87.1 

99573 507 -9.32 2762 86.8 

99574 507 -9.32 2766 86.5 

99575 507 -9.32 2770 86.1 

99576 507 -9.32 2773 85.7 

99577 507 -9.32 2777 85.2 

99578 507 -9.32 2781 84.7 

99460 507 -9.32 2785 84.2 

101318 507 -9.32 2789 83.6 

101319 507 -9.32 2793 83.0 

101320 507 -9.32 2797 82.3 

101321 507 -9.32 2801 81.6 

101322 507 -9.32 2804 80.9 

101323 507 -9.32 2808 80.2 

101324 507 -9.32 2812 79.4 

101325 507 -9.32 2816 78.6 

101326 507 -9.32 2820 77.8 

101327 507 -9.32 2824 77.0 

101328 507 -9.32 2828 76.2 

101329 507 -9.32 2832 75.4 

101330 507 -9.32 2836 74.6 

101331 507 -9.32 2840 73.8 

101332 507 -9.32 2844 73.0 

101333 507 -9.32 2847 72.2 

101334 507 -9.32 2851 71.4 

101335 507 -9.32 2855 70.7 

101336 507 -9.32 2859 69.9 

101337 507 -9.32 2863 69.1 

101338 507 -9.32 2867 68.4 

101339 507 -9.32 2871 67.6 

101340 507 -9.32 2875 66.9 

101341 507 -9.32 2879 66.1 

101342 507 -9.32 2883 65.4 

101343 507 -9.32 2886 64.7 

101344 507 -9.32 2890 64.0 

101345 507 -9.32 2894 63.3 

101346 507 -9.32 2898 62.6 

101347 507 -9.32 2902 61.9 

101348 507 -9.32 2906 61.2 

101349 507 -9.32 2910 60.4 

Node X Y Z Total Strain 

101060 507 -9.32 2914 58.4 

101810 507 -9.32 2948 53.5 

101800 507 -9.32 2983 50.9 

169910 507 -9.32 2994 50.7 

169911 507 -9.32 3003 48.7 

169912 507 -9.32 3010 47.4 

169913 507 -9.32 3016 46.6 

169914 507 -9.32 3021 46.1 

169915 507 -9.32 3024 45.7 

169916 507 -9.32 3028 45.2 

169917 507 -9.32 3030 44.7 

169918 507 -9.32 3032 44.0 

169919 507 -9.32 3034 43.2 

169920 507 -9.32 3035 42.5 

168490 507 -9.32 3036 42.6 

168509 507 -9.32 3036 43.0 

168508 507 -9.32 3037 43.1 

101920 507 -9.32 3037 39.9 

102242 507 -9.32 3068 34.2 

102243 507 -9.32 3099 29.8 

102244 507 -9.32 3130 25.3 

102245 507 -9.32 3161 20.9 

102246 507 -9.32 3192 16.4 

102200 507 -9.32 3223 12.0 

102840 507 -9.32 3256 7.3 

102841 507 -9.32 3289 2.7 

102842 507 -9.32 3322 -2.0 

102843 507 -9.32 3355 -6.7 

102844 507 -9.32 3389 -11.3 

102845 507 -9.32 3422 -15.9 

102846 507 -9.32 3455 -20.5 

102847 507 -9.32 3488 -25.2 

102848 507 -9.32 3521 -29.5 

102849 507 -9.32 3554 -34.8 

102850 507 -9.32 3587 -32.9 

93325 507 -9.32 3620 -12.0 

93330 507 -9.32 3628 15.1 

93365 507 -9.32 3634 24.0 

93395 507 -9.32 3636 67.3 

  

Table B1.7: Continued 
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Node X Y Z Total Strain 

93205 626.25 -11.65 1823 90.7 

93210 626.25 -11.65 1825 95.6 

93240 626.25 -11.65 1828 35.7 

93270 626.25 -11.65 1833 22.7 

93300 626.25 -11.65 1841 -11.3 

94910 626.25 -11.65 1874 -37.8 

94911 626.25 -11.65 1907 -39.4 

94912 626.25 -11.65 1940 -29.9 

94913 626.25 -11.65 1973 -22.0 

94914 626.25 -11.65 2006 -13.8 

94915 626.25 -11.65 2039 -6.0 

94916 626.25 -11.65 2073 1.9 

94917 626.25 -11.65 2106 9.6 

94918 626.25 -11.65 2139 17.5 

94919 626.25 -11.65 2172 25.4 

94920 626.25 -11.65 2205 33.3 

94820 626.25 -11.65 2238 40.8 

95282 626.25 -11.65 2269 47.6 

95283 626.25 -11.65 2300 54.2 

95284 626.25 -11.65 2331 61.6 

95285 626.25 -11.65 2362 69.9 

95286 626.25 -11.65 2393 78.0 

95240 626.25 -11.65 2424 88.5 

168718 626.25 -11.65 2424 94.6 

168719 626.25 -11.65 2425 94.5 

168700 626.25 -11.65 2425 93.3 

169810 626.25 -11.65 2426 92.8 

169809 626.25 -11.65 2427 94.0 

169808 626.25 -11.65 2429 95.4 

169807 626.25 -11.65 2431 96.6 

169806 626.25 -11.65 2434 97.4 

169805 626.25 -11.65 2437 97.7 

169804 626.25 -11.65 2440 97.5 

169803 626.25 -11.65 2445 97.1 

169802 626.25 -11.65 2451 96.7 

169801 626.25 -11.65 2458 96.8 

169800 626.25 -11.65 2467 97.3 

95400 626.25 -11.65 2478 92.0 

96010 626.25 -11.65 2513 86.7 

96000 626.25 -11.65 2547 86.3 

97928 626.25 -11.65 2551 86.2 

97929 626.25 -11.65 2555 86.3 

97930 626.25 -11.65 2559 86.2 

97931 626.25 -11.65 2563 86.2 

97932 626.25 -11.65 2567 86.2 

97933 626.25 -11.65 2571 86.2 

97934 626.25 -11.65 2575 86.2 

Node X Y Z Total Strain 

97935 626.25 -11.65 2579 86.2 

97936 626.25 -11.65 2582 86.2 

97937 626.25 -11.65 2586 86.3 

97938 626.25 -11.65 2590 86.3 

97939 626.25 -11.65 2594 86.4 

97940 626.25 -11.65 2598 86.5 

97941 626.25 -11.65 2602 86.5 

97942 626.25 -11.65 2606 86.6 

97943 626.25 -11.65 2610 86.7 

97944 626.25 -11.65 2614 86.8 

97945 626.25 -11.65 2618 86.9 

97946 626.25 -11.65 2621 87.0 

97947 626.25 -11.65 2625 87.1 

97948 626.25 -11.65 2629 87.2 

97949 626.25 -11.65 2633 87.4 

97950 626.25 -11.65 2637 87.5 

97951 626.25 -11.65 2641 87.6 

97952 626.25 -11.65 2645 87.7 

97953 626.25 -11.65 2649 87.9 

97954 626.25 -11.65 2653 88.0 

97955 626.25 -11.65 2657 88.2 

97956 626.25 -11.65 2661 88.4 

97957 626.25 -11.65 2664 88.5 

97958 626.25 -11.65 2668 88.7 

97959 626.25 -11.65 2672 88.9 

97670 626.25 -11.65 2676 89.0 

98806 626.25 -11.65 2680 89.2 

98807 626.25 -11.65 2684 89.4 

98808 626.25 -11.65 2688 89.6 

98809 626.25 -11.65 2692 89.8 

98810 626.25 -11.65 2695 89.9 

98811 626.25 -11.65 2699 90.1 

98812 626.25 -11.65 2703 90.2 

98813 626.25 -11.65 2707 90.4 

98814 626.25 -11.65 2711 90.5 

98815 626.25 -11.65 2715 90.6 

98816 626.25 -11.65 2719 90.7 

98817 626.25 -11.65 2722 90.8 

98818 626.25 -11.65 2726 90.8 

98700 626.25 -11.65 2730 90.8 

98890 626.25 -11.65 2731 90.8 

99706 626.25 -11.65 2735 90.8 

99707 626.25 -11.65 2739 90.7 

99708 626.25 -11.65 2743 90.7 

99709 626.25 -11.65 2746 90.5 

99710 626.25 -11.65 2750 90.4 

99711 626.25 -11.65 2754 90.2 

Table B1.8: Longitudinal Strains – FEM US-90 – Barriers Third Point Joints – Girder 4-6 
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Node X Y Z Total Strain 

99712 626.25 -11.65 2758 90.0 

99713 626.25 -11.65 2762 89.7 

99714 626.25 -11.65 2766 89.5 

99715 626.25 -11.65 2770 89.1 

99716 626.25 -11.65 2773 88.8 

99717 626.25 -11.65 2777 88.4 

99718 626.25 -11.65 2781 88.0 

99600 626.25 -11.65 2785 87.6 

101648 626.25 -11.65 2789 87.1 

101649 626.25 -11.65 2793 86.6 

101650 626.25 -11.65 2797 86.1 

101651 626.25 -11.65 2801 85.5 

101652 626.25 -11.65 2804 85.0 

101653 626.25 -11.65 2808 84.4 

101654 626.25 -11.65 2812 83.8 

101655 626.25 -11.65 2816 83.1 

101656 626.25 -11.65 2820 82.5 

101657 626.25 -11.65 2824 81.9 

101658 626.25 -11.65 2828 81.2 

101659 626.25 -11.65 2832 80.6 

101660 626.25 -11.65 2836 80.0 

101661 626.25 -11.65 2840 79.3 

101662 626.25 -11.65 2844 78.7 

101663 626.25 -11.65 2847 78.1 

101664 626.25 -11.65 2851 77.4 

101665 626.25 -11.65 2855 76.8 

101666 626.25 -11.65 2859 76.2 

101667 626.25 -11.65 2863 75.6 

101668 626.25 -11.65 2867 75.0 

101669 626.25 -11.65 2871 74.4 

101670 626.25 -11.65 2875 73.8 

101671 626.25 -11.65 2879 73.3 

101672 626.25 -11.65 2883 72.7 

101673 626.25 -11.65 2886 72.1 

101674 626.25 -11.65 2890 71.6 

101675 626.25 -11.65 2894 71.1 

101676 626.25 -11.65 2898 70.5 

101677 626.25 -11.65 2902 70.0 

101678 626.25 -11.65 2906 69.5 

101679 626.25 -11.65 2910 68.8 

101390 626.25 -11.65 2914 67.3 

101830 626.25 -11.65 2948 63.9 

101820 626.25 -11.65 2983 63.9 

170020 626.25 -11.65 2994 65.6 

170021 626.25 -11.65 3003 64.2 

170022 626.25 -11.65 3010 63.5 

170023 626.25 -11.65 3016 63.1 

Node X Y Z Total Strain 

170024 626.25 -11.65 3021 63.0 

170025 626.25 -11.65 3024 62.8 

170026 626.25 -11.65 3028 62.5 

170027 626.25 -11.65 3030 61.8 

170028 626.25 -11.65 3032 61.0 

170029 626.25 -11.65 3034 60.0 

170030 626.25 -11.65 3035 59.1 

168520 626.25 -11.65 3036 59.3 

168539 626.25 -11.65 3036 60.0 

168538 626.25 -11.65 3037 60.1 

101940 626.25 -11.65 3037 55.8 

102302 626.25 -11.65 3068 48.2 

102303 626.25 -11.65 3099 41.9 

102304 626.25 -11.65 3130 35.5 

102305 626.25 -11.65 3161 29.5 

102306 626.25 -11.65 3192 24.1 

102260 626.25 -11.65 3223 18.7 

102950 626.25 -11.65 3256 13.3 

102951 626.25 -11.65 3289 7.8 

102952 626.25 -11.65 3322 2.4 

102953 626.25 -11.65 3355 -3.0 

102954 626.25 -11.65 3389 -8.3 

102955 626.25 -11.65 3422 -13.8 

102956 626.25 -11.65 3455 -19.2 

102957 626.25 -11.65 3488 -25.0 

102958 626.25 -11.65 3521 -30.5 

102959 626.25 -11.65 3554 -37.4 

102960 626.25 -11.65 3587 -35.1 

93335 626.25 -11.65 3620 -11.7 

93340 626.25 -11.65 3628 17.9 

93370 626.25 -11.65 3634 29.9 

93400 626.25 -11.65 3636 79.8 

  

Table B1.8: Continued 
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APPENDIX B2 

 
FEM LONGITUDINAL STRAINS – I-75 VARYING SECONDARY ELEM ENT 

CONDITIONS GIRDER 12 AND 13 
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/NODE X Y Z Factor Strain Strain (micro) 

233482 596 -11.66 0 1000000 -3.52E-06 -3.5 

233484 596 -11.66 8 1000000 -5.84E-06 -5.8 

233569 596 -11.66 11 1000000 -1.26E-06 -1.3 

233781 596 -11.66 56 1000000 9.56E-06 9.6 

233782 596 -11.66 102 1000000 1.94E-05 19.4 

233783 596 -11.66 147 1000000 2.66E-05 26.6 

233777 596 -11.66 192 1000000 3.64E-05 36.4 

233953 596 -11.66 240 1000000 4.58E-05 45.8 

233951 596 -11.66 288 1000000 5.61E-05 56.1 

234038 596 -11.66 378 1000000 6.36E-05 63.6 

234922 596 -11.66 381 1000000 6.76E-05 67.6 

234923 596 -11.66 384 1000000 6.90E-05 69.0 

234924 596 -11.66 387 1000000 6.97E-05 69.7 

234925 596 -11.66 390 1000000 6.99E-05 69.9 

234926 596 -11.66 393 1000000 7.01E-05 70.1 

234927 596 -11.66 396 1000000 7.03E-05 70.3 

234928 596 -11.66 399 1000000 7.05E-05 70.5 

234929 596 -11.66 402 1000000 7.07E-05 70.7 

234930 596 -11.66 405 1000000 7.10E-05 71.0 

234931 596 -11.66 408 1000000 7.13E-05 71.3 

234932 596 -11.66 411 1000000 7.16E-05 71.6 

234933 596 -11.66 414 1000000 7.19E-05 71.9 

234934 596 -11.66 417 1000000 7.22E-05 72.2 

234935 596 -11.66 420 1000000 7.24E-05 72.4 

234936 596 -11.66 423 1000000 7.27E-05 72.7 

234937 596 -11.66 426 1000000 7.30E-05 73.0 

234938 596 -11.66 429 1000000 7.33E-05 73.3 

234904 596 -11.66 432 1000000 7.35E-05 73.5 

235792 596 -11.66 435 1000000 7.37E-05 73.7 

235793 596 -11.66 438 1000000 7.38E-05 73.8 

235794 596 -11.66 441 1000000 7.39E-05 73.9 

235795 596 -11.66 444 1000000 7.39E-05 73.9 

235796 596 -11.66 447 1000000 7.39E-05 73.9 

235797 596 -11.66 449 1000000 7.38E-05 73.8 

NODE X Y Z Factor Strain Strain (micro) 

235798 596 -11.66 452 1000000 7.37E-05 73.7 

235799 596 -11.66 455 1000000 7.39E-05 73.9 

235800 596 -11.66 458 1000000 7.50E-05 75.0 

235801 596 -11.66 461 1000000 7.71E-05 77.1 

235781 596 -11.66 464 1000000 7.73E-05 77.3 

236385 596 -11.66 465 1000000 7.64E-05 76.4 

236386 596 -11.66 466 1000000 7.71E-05 77.1 

236387 596 -11.66 467 1000000 7.79E-05 77.9 

236388 596 -11.66 468 1000000 7.86E-05 78.6 

236389 596 -11.66 469 1000000 7.92E-05 79.2 

236390 596 -11.66 470 1000000 7.96E-05 79.6 

236391 596 -11.66 471 1000000 7.98E-05 79.8 

236377 596 -11.66 472 1000000 7.96E-05 79.6 

236584 596 -11.66 474 1000000 7.89E-05 78.9 

236892 596 -11.66 475 1000000 7.79E-05 77.9 

236893 596 -11.66 476 1000000 7.69E-05 76.9 

236894 596 -11.66 477 1000000 7.58E-05 75.8 

236895 596 -11.66 478 1000000 7.48E-05 74.8 

236896 596 -11.66 479 1000000 7.43E-05 74.3 

236886 596 -11.66 480 1000000 7.68E-05 76.8 

237774 596 -11.66 483 1000000 7.84E-05 78.4 

237775 596 -11.66 486 1000000 7.70E-05 77.0 

237776 596 -11.66 489 1000000 7.83E-05 78.3 

237777 596 -11.66 492 1000000 8.04E-05 80.4 

237778 596 -11.66 495 1000000 8.25E-05 82.5 

237779 596 -11.66 498 1000000 8.43E-05 84.3 

237780 596 -11.66 501 1000000 8.57E-05 85.7 

237781 596 -11.66 504 1000000 8.69E-05 86.9 

237782 596 -11.66 507 1000000 8.78E-05 87.8 

237783 596 -11.66 510 1000000 8.87E-05 88.7 

237784 596 -11.66 513 1000000 8.94E-05 89.4 

237785 596 -11.66 516 1000000 9.00E-05 90.0 

237786 596 -11.66 519 1000000 9.06E-05 90.6 

237787 596 -11.66 522 1000000 9.11E-05 91.1 

Table B2.1: Longitudinal Strains I-75 FEM Barriers with Joint and Diaph ragms Girder 12 
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NODE X Y Z Factor Strain Strain (micro) 

237788 596 -11.66 525 1000000 9.16E-05 91.6 

237758 596 -11.66 528 1000000 9.20E-05 92.0 

239230 596 -11.66 531 1000000 9.24E-05 92.4 

239231 596 -11.66 534 1000000 9.27E-05 92.7 

239232 596 -11.66 537 1000000 9.31E-05 93.1 

239233 596 -11.66 540 1000000 9.34E-05 93.4 

239234 596 -11.66 543 1000000 9.36E-05 93.6 

239235 596 -11.66 546 1000000 9.39E-05 93.9 

239236 596 -11.66 548 1000000 9.41E-05 94.1 

239237 596 -11.66 551 1000000 9.43E-05 94.3 

239238 596 -11.66 554 1000000 9.45E-05 94.5 

239239 596 -11.66 557 1000000 9.47E-05 94.7 

239240 596 -11.66 560 1000000 9.49E-05 94.9 

239241 596 -11.66 563 1000000 9.50E-05 95.0 

239242 596 -11.66 566 1000000 9.52E-05 95.2 

239243 596 -11.66 569 1000000 9.53E-05 95.3 

239244 596 -11.66 572 1000000 9.55E-05 95.5 

239245 596 -11.66 575 1000000 9.56E-05 95.6 

239246 596 -11.66 578 1000000 9.57E-05 95.7 

239247 596 -11.66 581 1000000 9.59E-05 95.9 

239248 596 -11.66 583 1000000 9.60E-05 96.0 

239249 596 -11.66 586 1000000 9.62E-05 96.2 

239250 596 -11.66 589 1000000 9.63E-05 96.3 

239251 596 -11.66 592 1000000 9.64E-05 96.4 

239252 596 -11.66 595 1000000 9.66E-05 96.6 

239206 596 -11.66 598 1000000 9.67E-05 96.7 

241078 596 -11.66 601 1000000 9.69E-05 96.9 

241079 596 -11.66 604 1000000 9.70E-05 97.0 

241080 596 -11.66 607 1000000 9.71E-05 97.1 

241081 596 -11.66 610 1000000 9.73E-05 97.3 

241082 596 -11.66 613 1000000 9.74E-05 97.4 

241083 596 -11.66 616 1000000 9.76E-05 97.6 

241084 596 -11.66 619 1000000 9.77E-05 97.7 

241085 596 -11.66 622 1000000 9.79E-05 97.9 

NODE X Y Z Factor Strain Strain (micro) 

241086 596 -11.66 625 1000000 9.80E-05 98.0 

241087 596 -11.66 628 1000000 9.81E-05 98.1 

241088 596 -11.66 631 1000000 9.83E-05 98.3 

241089 596 -11.66 634 1000000 9.84E-05 98.4 

241090 596 -11.66 637 1000000 9.85E-05 98.5 

241091 596 -11.66 640 1000000 9.87E-05 98.7 

241092 596 -11.66 642 1000000 9.88E-05 98.8 

241093 596 -11.66 645 1000000 9.89E-05 98.9 

241094 596 -11.66 648 1000000 9.90E-05 99.0 

241095 596 -11.66 651 1000000 9.91E-05 99.1 

241096 596 -11.66 654 1000000 9.92E-05 99.2 

241097 596 -11.66 657 1000000 9.93E-05 99.3 

241098 596 -11.66 660 1000000 9.95E-05 99.5 

241099 596 -11.66 663 1000000 9.96E-05 99.6 

241100 596 -11.66 666 1000000 9.97E-05 99.7 

241101 596 -11.66 669 1000000 9.98E-05 99.8 

241102 596 -11.66 672 1000000 9.99E-05 99.9 

241103 596 -11.66 675 1000000 1.00E-04 100.0 

241104 596 -11.66 678 1000000 1.00E-04 100.1 

241105 596 -11.66 681 1000000 1.00E-04 100.2 

241049 596 -11.66 684 1000000 1.00E-04 100.3 

242973 596 -11.66 685 1000000 1.00E-04 100.3 

242974 596 -11.66 686 1000000 1.00E-04 100.4 

242975 596 -11.66 687 1000000 1.00E-04 100.4 

242976 596 -11.66 688 1000000 1.00E-04 100.5 

242977 596 -11.66 689 1000000 1.01E-04 100.5 

242978 596 -11.66 690 1000000 1.01E-04 100.6 

242979 596 -11.66 691 1000000 1.01E-04 100.6 

242980 596 -11.66 692 1000000 1.01E-04 100.6 

242981 596 -11.66 693 1000000 1.01E-04 100.7 

242982 596 -11.66 694 1000000 1.01E-04 100.7 

242983 596 -11.66 695 1000000 1.01E-04 100.8 

242984 596 -11.66 696 1000000 1.01E-04 100.8 

242985 596 -11.66 697 1000000 1.01E-04 100.9 

Table B2.1: Continued 
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NODE X Y Z Factor Strain Strain (micro) 

242986 596 -11.66 698 1000000 1.01E-04 100.9 

242987 596 -11.66 699 1000000 1.01E-04 101.0 

242988 596 -11.66 700 1000000 1.01E-04 101.0 

242989 596 -11.66 701 1000000 1.01E-04 101.1 

242990 596 -11.66 702 1000000 1.01E-04 101.1 

242991 596 -11.66 703 1000000 1.01E-04 101.2 

242992 596 -11.66 704 1000000 1.01E-04 101.2 

242993 596 -11.66 705 1000000 1.01E-04 101.3 

242994 596 -11.66 706 1000000 1.01E-04 101.3 

242995 596 -11.66 707 1000000 1.01E-04 101.4 

242996 596 -11.66 708 1000000 1.01E-04 101.4 

242997 596 -11.66 709 1000000 1.02E-04 101.5 

242998 596 -11.66 710 1000000 1.02E-04 101.6 

242999 596 -11.66 711 1000000 1.02E-04 101.6 

242945 596 -11.66 712 1000000 1.02E-04 101.7 

243552 596 -11.66 712 1000000 1.02E-04 101.7 

243619 596 -11.66 713 1000000 1.02E-04 101.8 

244887 596 -11.66 713 1000000 1.02E-04 101.8 

244888 596 -11.66 714 1000000 1.02E-04 101.9 

244889 596 -11.66 715 1000000 1.02E-04 102.0 

244890 596 -11.66 716 1000000 1.02E-04 102.0 

244891 596 -11.66 717 1000000 1.02E-04 102.1 

244892 596 -11.66 718 1000000 1.02E-04 102.2 

244893 596 -11.66 719 1000000 1.02E-04 102.2 

244894 596 -11.66 720 1000000 1.02E-04 102.3 

244895 596 -11.66 721 1000000 1.02E-04 102.4 

244896 596 -11.66 722 1000000 1.02E-04 102.5 

244897 596 -11.66 723 1000000 1.03E-04 102.5 

244898 596 -11.66 724 1000000 1.03E-04 102.6 

244899 596 -11.66 725 1000000 1.03E-04 102.7 

244900 596 -11.66 726 1000000 1.03E-04 102.8 

244901 596 -11.66 727 1000000 1.03E-04 102.9 

244902 596 -11.66 728 1000000 1.03E-04 102.9 

244903 596 -11.66 729 1000000 1.03E-04 103.0 

NODE X Y Z Factor Strain Strain (micro) 

244904 596 -11.66 730 1000000 1.03E-04 103.1 

244905 596 -11.66 731 1000000 1.03E-04 103.2 

244906 596 -11.66 732 1000000 1.03E-04 103.3 

244907 596 -11.66 733 1000000 1.03E-04 103.3 

244908 596 -11.66 734 1000000 1.03E-04 103.4 

244909 596 -11.66 735 1000000 1.04E-04 103.5 

244910 596 -11.66 736 1000000 1.04E-04 103.6 

244911 596 -11.66 737 1000000 1.04E-04 103.7 

244861 596 -11.66 738 1000000 1.04E-04 103.8 

246053 596 -11.66 741 1000000 1.04E-04 104.0 

246054 596 -11.66 744 1000000 1.04E-04 104.3 

246055 596 -11.66 747 1000000 1.05E-04 104.5 

246056 596 -11.66 750 1000000 1.05E-04 104.8 

246057 596 -11.66 753 1000000 1.05E-04 105.0 

246058 596 -11.66 756 1000000 1.05E-04 105.2 

246059 596 -11.66 759 1000000 1.05E-04 105.4 

246060 596 -11.66 762 1000000 1.06E-04 105.6 

246061 596 -11.66 765 1000000 1.06E-04 105.7 

246062 596 -11.66 768 1000000 1.06E-04 105.8 

246063 596 -11.66 771 1000000 1.06E-04 105.9 

246064 596 -11.66 774 1000000 1.06E-04 106.0 

246065 596 -11.66 777 1000000 1.06E-04 106.0 

246039 596 -11.66 780 1000000 1.06E-04 106.0 

247183 596 -11.66 783 1000000 1.06E-04 105.9 

247184 596 -11.66 786 1000000 1.06E-04 105.8 

247185 596 -11.66 789 1000000 1.06E-04 105.7 

247186 596 -11.66 792 1000000 1.06E-04 105.6 

247187 596 -11.66 795 1000000 1.05E-04 105.4 

247188 596 -11.66 798 1000000 1.05E-04 105.1 

247189 596 -11.66 801 1000000 1.05E-04 104.8 

247190 596 -11.66 804 1000000 1.05E-04 104.5 

247191 596 -11.66 807 1000000 1.04E-04 104.2 

247192 596 -11.66 810 1000000 1.04E-04 103.8 

247193 596 -11.66 813 1000000 1.03E-04 103.3 

Table B2.1: Continued 
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NODE X Y Z Factor Strain Strain (micro) 

247194 596 -11.66 816 1000000 1.03E-04 102.9 

247195 596 -11.66 819 1000000 1.02E-04 102.4 

247196 596 -11.66 822 1000000 1.02E-04 101.8 

247197 596 -11.66 825 1000000 1.01E-04 101.2 

247198 596 -11.66 828 1000000 1.01E-04 100.6 

247199 596 -11.66 831 1000000 1.00E-04 100.0 

247165 596 -11.66 834 1000000 9.93E-05 99.3 

249301 596 -11.66 837 1000000 9.86E-05 98.6 

249302 596 -11.66 840 1000000 9.79E-05 97.9 

249303 596 -11.66 843 1000000 9.72E-05 97.2 

249304 596 -11.66 846 1000000 9.64E-05 96.4 

249305 596 -11.66 849 1000000 9.56E-05 95.6 

249306 596 -11.66 852 1000000 9.48E-05 94.8 

249307 596 -11.66 855 1000000 9.40E-05 94.0 

249308 596 -11.66 858 1000000 9.32E-05 93.2 

249309 596 -11.66 861 1000000 9.23E-05 92.3 

249310 596 -11.66 864 1000000 9.14E-05 91.4 

249311 596 -11.66 867 1000000 9.06E-05 90.6 

249312 596 -11.66 870 1000000 8.97E-05 89.7 

249313 596 -11.66 873 1000000 8.88E-05 88.8 

249314 596 -11.66 876 1000000 8.78E-05 87.8 

249315 596 -11.66 879 1000000 8.69E-05 86.9 

249316 596 -11.66 882 1000000 8.60E-05 86.0 

249317 596 -11.66 885 1000000 8.51E-05 85.1 

249318 596 -11.66 888 1000000 8.42E-05 84.2 

249319 596 -11.66 890 1000000 8.33E-05 83.3 

249320 596 -11.66 893 1000000 8.23E-05 82.3 

249321 596 -11.66 896 1000000 8.14E-05 81.4 

249322 596 -11.66 899 1000000 8.04E-05 80.4 

249323 596 -11.66 902 1000000 7.95E-05 79.5 

249324 596 -11.66 905 1000000 7.85E-05 78.5 

249325 596 -11.66 908 1000000 7.75E-05 77.5 

249326 596 -11.66 911 1000000 7.64E-05 76.4 

249327 596 -11.66 914 1000000 7.53E-05 75.3 

NODE X Y Z Factor Strain Strain (micro) 

249328 596 -11.66 917 1000000 7.41E-05 74.1 

249329 596 -11.66 920 1000000 7.28E-05 72.8 

249330 596 -11.66 923 1000000 7.12E-05 71.2 

249331 596 -11.66 926 1000000 6.94E-05 69.4 

249332 596 -11.66 929 1000000 6.73E-05 67.3 

249333 596 -11.66 932 1000000 6.49E-05 64.9 

249334 596 -11.66 935 1000000 6.24E-05 62.4 

249335 596 -11.66 938 1000000 6.06E-05 60.6 

249336 596 -11.66 941 1000000 6.10E-05 61.0 

249264 596 -11.66 944 1000000 6.08E-05 60.8 

250051 596 -11.66 952 1000000 6.15E-05 61.5 

250118 596 -11.66 960 1000000 5.97E-05 59.7 

250618 596 -11.66 1005 1000000 5.41E-05 54.1 

250619 596 -11.66 1051 1000000 4.85E-05 48.5 

250620 596 -11.66 1096 1000000 4.15E-05 41.5 

250621 596 -11.66 1141 1000000 3.48E-05 34.8 

250622 596 -11.66 1187 1000000 2.74E-05 27.4 

250623 596 -11.66 1232 1000000 2.05E-05 20.5 

250624 596 -11.66 1277 1000000 1.23E-05 12.3 

250625 596 -11.66 1322 1000000 7.09E-06 7.1 

250626 596 -11.66 1368 1000000 -3.75E-06 -3.8 

250608 596 -11.66 1413 1000000 -5.03E-06 -5.0 

250855 596 -11.66 1416 1000000 1.42E-06 1.4 

250922 596 -11.66 1424 1000000 4.23E-07 0.4 
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Node x y z Factor Strain Micro Strains 
233488 649 -12.72 0.0 1000000 -6.76E-06 -6.8 
233497 649 -12.72 8.0 1000000 -8.60E-06 -8.6 
233572 649 -12.72 11.0 1000000 -4.19E-06 -4.2 
233800 649 -12.72 56.3 1000000 5.41E-06 5.4 
233801 649 -12.72 101.5 1000000 1.85E-05 18.5 
233802 649 -12.72 146.8 1000000 2.77E-05 27.7 
233789 649 -12.72 192.0 1000000 3.95E-05 39.5 
233966 649 -12.72 240.0 1000000 5.15E-05 51.5 
233957 649 -12.72 288.0 1000000 6.52E-05 65.2 
234041 649 -12.72 378.0 1000000 7.58E-05 75.8 
234983 649 -12.72 381.0 1000000 8.09E-05 80.9 
234984 649 -12.72 384.0 1000000 8.28E-05 82.8 
234985 649 -12.72 387.0 1000000 8.40E-05 84.0 
234986 649 -12.72 390.0 1000000 8.47E-05 84.7 
234987 649 -12.72 393.0 1000000 8.52E-05 85.2 
234988 649 -12.72 396.0 1000000 8.57E-05 85.7 
234989 649 -12.72 399.0 1000000 8.61E-05 86.1 
234990 649 -12.72 402.0 1000000 8.67E-05 86.7 
234991 649 -12.72 405.0 1000000 8.72E-05 87.2 
234992 649 -12.72 408.0 1000000 8.78E-05 87.8 
234993 649 -12.72 411.0 1000000 8.83E-05 88.3 
234994 649 -12.72 414.0 1000000 8.90E-05 89.0 
234995 649 -12.72 417.0 1000000 8.96E-05 89.6 
234996 649 -12.72 420.0 1000000 9.02E-05 90.2 
234997 649 -12.72 423.0 1000000 9.08E-05 90.8 
234998 649 -12.72 426.0 1000000 9.14E-05 91.4 
234999 649 -12.72 429.0 1000000 9.21E-05 92.1 
234958 649 -12.72 432.0 1000000 9.26E-05 92.6 
235832 649 -12.72 434.9 1000000 9.32E-05 93.2 
235833 649 -12.72 437.8 1000000 9.37E-05 93.7 
235834 649 -12.72 440.7 1000000 9.41E-05 94.1 
235835 649 -12.72 443.6 1000000 9.43E-05 94.3 
235836 649 -12.72 446.5 1000000 9.42E-05 94.2 
235837 649 -12.72 449.5 1000000 9.38E-05 93.8 
235838 649 -12.72 452.4 1000000 9.31E-05 93.1 
235839 649 -12.72 455.3 1000000 9.21E-05 92.1 
235840 649 -12.72 458.2 1000000 9.15E-05 91.5 
235841 649 -12.72 461.1 1000000 9.16E-05 91.6 
235814 649 -12.72 464.0 1000000 9.26E-05 92.6 
236416 649 -12.72 465.0 1000000 9.35E-05 93.5 
236417 649 -12.72 466.0 1000000 9.44E-05 94.4 
236418 649 -12.72 467.0 1000000 9.53E-05 95.3 
236419 649 -12.72 468.0 1000000 9.62E-05 96.2 
236420 649 -12.72 469.0 1000000 9.71E-05 97.1 
236421 649 -12.72 470.0 1000000 9.78E-05 97.8 
236422 649 -12.72 471.0 1000000 9.88E-05 98.8 
236401 649 -12.72 472.0 1000000 9.89E-05 98.9 
236587 649 -12.72 474.0 1000000 1.00E-04 100.0 
236917 649 -12.72 475.0 1000000 9.93E-05 99.3 
236918 649 -12.72 476.0 1000000 1.00E-04 100.0 
236919 649 -12.72 477.0 1000000 9.95E-05 99.5 
236920 649 -12.72 478.0 1000000 9.92E-05 99.2 

Node x y z Factor Strain Micro Strains 
236921 649 -12.72 479.0 1000000 9.87E-05 98.7 
236904 649 -12.72 480.0 1000000 9.78E-05 97.8 
237829 649 -12.72 483.0 1000000 9.62E-05 96.2 
237830 649 -12.72 486.0 1000000 9.46E-05 94.6 
237831 649 -12.72 489.0 1000000 9.38E-05 93.8 
237832 649 -12.72 492.0 1000000 9.37E-05 93.7 
237833 649 -12.72 495.0 1000000 9.41E-05 94.1 
237834 649 -12.72 498.0 1000000 9.48E-05 94.8 
237835 649 -12.72 501.0 1000000 9.55E-05 95.5 
237836 649 -12.72 504.0 1000000 9.62E-05 96.2 
237837 649 -12.72 507.0 1000000 9.69E-05 96.9 
237838 649 -12.72 510.0 1000000 9.75E-05 97.5 
237839 649 -12.72 513.0 1000000 9.80E-05 98.0 
237840 649 -12.72 516.0 1000000 9.84E-05 98.4 
237841 649 -12.72 519.0 1000000 9.88E-05 98.8 
237842 649 -12.72 522.0 1000000 9.92E-05 99.2 
237843 649 -12.72 525.0 1000000 9.95E-05 99.5 
237806 649 -12.72 528.0 1000000 9.98E-05 99.8 
239309 649 -12.72 530.9 1000000 1.00E-04 100.1 
239310 649 -12.72 533.8 1000000 1.00E-04 100.2 
239311 649 -12.72 536.8 1000000 1.00E-04 100.4 
239312 649 -12.72 539.7 1000000 1.01E-04 100.6 
239313 649 -12.72 542.6 1000000 1.01E-04 100.7 
239314 649 -12.72 545.5 1000000 1.01E-04 100.8 
239315 649 -12.72 548.4 1000000 1.01E-04 100.9 
239316 649 -12.72 551.3 1000000 1.01E-04 100.9 
239317 649 -12.72 554.3 1000000 1.01E-04 101.0 
239318 649 -12.72 557.2 1000000 1.01E-04 101.0 
239319 649 -12.72 560.1 1000000 1.01E-04 101.1 
239320 649 -12.72 563.0 1000000 1.01E-04 101.1 
239321 649 -12.72 565.9 1000000 1.01E-04 101.2 
239322 649 -12.72 568.8 1000000 1.01E-04 101.3 
239323 649 -12.72 571.8 1000000 1.01E-04 101.4 
239324 649 -12.72 574.7 1000000 1.01E-04 101.5 
239325 649 -12.72 577.6 1000000 1.02E-04 101.6 
239326 649 -12.72 580.5 1000000 1.02E-04 101.8 
239327 649 -12.72 583.4 1000000 1.02E-04 101.9 
239328 649 -12.72 586.3 1000000 1.02E-04 102.1 
239329 649 -12.72 589.3 1000000 1.02E-04 102.4 
239330 649 -12.72 592.2 1000000 1.03E-04 102.6 
239331 649 -12.72 595.1 1000000 1.03E-04 102.9 
239278 649 -12.72 598.0 1000000 1.03E-04 103.3 
241172 649 -12.72 601.0 1000000 1.04E-04 103.6 
241173 649 -12.72 603.9 1000000 1.04E-04 104.0 
241174 649 -12.72 606.9 1000000 1.04E-04 104.5 
241175 649 -12.72 609.9 1000000 1.05E-04 104.9 
241176 649 -12.72 612.8 1000000 1.05E-04 105.5 
241177 649 -12.72 615.8 1000000 1.06E-04 106.0 
241178 649 -12.72 618.8 1000000 1.07E-04 106.6 
241179 649 -12.72 621.7 1000000 1.07E-04 107.3 
241180 649 -12.72 624.7 1000000 1.08E-04 108.0 
241181 649 -12.72 627.7 1000000 1.09E-04 108.8 

Table B2.2: Longitudinal Strains I-75 FEM Barriers with Joint and Diaph ragms Girder 13 
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Node x y z Factor Strain Micro Strains 
241182 649 -12.72 630.6 1000000 1.10E-04 109.6 
241183 649 -12.72 633.6 1000000 1.10E-04 110.4 
241184 649 -12.72 636.6 1000000 1.11E-04 111.4 
241185 649 -12.72 639.5 1000000 1.12E-04 112.4 
241186 649 -12.72 642.5 1000000 1.13E-04 113.5 
241187 649 -12.72 645.4 1000000 1.15E-04 114.6 
241188 649 -12.72 648.4 1000000 1.16E-04 115.8 
241189 649 -12.72 651.4 1000000 1.17E-04 117.1 
241190 649 -12.72 654.3 1000000 1.18E-04 118.5 
241191 649 -12.72 657.3 1000000 1.20E-04 119.9 
241192 649 -12.72 660.3 1000000 1.21E-04 121.3 
241193 649 -12.72 663.2 1000000 1.23E-04 122.9 
241194 649 -12.72 666.2 1000000 1.24E-04 124.5 
241195 649 -12.72 669.2 1000000 1.26E-04 126.1 
241196 649 -12.72 672.1 1000000 1.28E-04 127.7 
241197 649 -12.72 675.1 1000000 1.29E-04 129.3 
241198 649 -12.72 678.1 1000000 1.31E-04 130.9 
241199 649 -12.72 681.0 1000000 1.33E-04 132.5 
241136 649 -12.72 684.0 1000000 1.34E-04 133.8 
243064 649 -12.72 685.0 1000000 1.35E-04 134.5 
243065 649 -12.72 686.0 1000000 1.35E-04 135.0 
243066 649 -12.72 686.9 1000000 1.36E-04 135.5 
243067 649 -12.72 687.9 1000000 1.36E-04 136.0 
243068 649 -12.72 688.9 1000000 1.36E-04 136.4 
243069 649 -12.72 689.9 1000000 1.37E-04 136.9 
243070 649 -12.72 690.9 1000000 1.37E-04 137.3 
243071 649 -12.72 691.9 1000000 1.38E-04 137.7 
243072 649 -12.72 692.8 1000000 1.38E-04 138.1 
243073 649 -12.72 693.8 1000000 1.38E-04 138.5 
243074 649 -12.72 694.8 1000000 1.39E-04 138.8 
243075 649 -12.72 695.8 1000000 1.39E-04 139.2 
243076 649 -12.72 696.8 1000000 1.40E-04 139.5 
243077 649 -12.72 697.8 1000000 1.40E-04 139.8 
243078 649 -12.72 698.7 1000000 1.40E-04 140.1 
243079 649 -12.72 699.7 1000000 1.40E-04 140.4 
243080 649 -12.72 700.7 1000000 1.41E-04 140.7 
243081 649 -12.72 701.7 1000000 1.41E-04 140.9 
243082 649 -12.72 702.7 1000000 1.41E-04 141.2 
243083 649 -12.72 703.6 1000000 1.41E-04 141.4 
243084 649 -12.72 704.6 1000000 1.42E-04 141.6 
243085 649 -12.72 705.6 1000000 1.42E-04 141.7 
243086 649 -12.72 706.6 1000000 1.42E-04 141.9 
243087 649 -12.72 707.6 1000000 1.42E-04 142.0 
243088 649 -12.72 708.6 1000000 1.42E-04 142.1 
243089 649 -12.72 709.5 1000000 1.42E-04 142.2 
243090 649 -12.72 710.5 1000000 1.42E-04 142.3 
243029 649 -12.72 711.5 1000000 1.42E-04 142.4 
243555 649 -12.72 712.0 1000000 1.42E-04 142.3 
243622 649 -12.72 712.5 1000000 1.42E-04 142.4 
244972 649 -12.72 713.5 1000000 1.42E-04 142.4 
244973 649 -12.72 714.5 1000000 1.42E-04 142.4 
244974 649 -12.72 715.4 1000000 1.42E-04 142.4 

Node x y z Factor Strain Micro Strains 
244975 649 -12.72 716.4 1000000 1.42E-04 142.4 
244976 649 -12.72 717.4 1000000 1.42E-04 142.3 
244977 649 -12.72 718.4 1000000 1.42E-04 142.3 
244978 649 -12.72 719.4 1000000 1.42E-04 142.2 
244979 649 -12.72 720.3 1000000 1.42E-04 142.1 
244980 649 -12.72 721.3 1000000 1.42E-04 141.9 
244981 649 -12.72 722.3 1000000 1.42E-04 141.8 
244982 649 -12.72 723.3 1000000 1.42E-04 141.6 
244983 649 -12.72 724.3 1000000 1.41E-04 141.5 
244984 649 -12.72 725.3 1000000 1.41E-04 141.3 
244985 649 -12.72 726.2 1000000 1.41E-04 141.1 
244986 649 -12.72 727.2 1000000 1.41E-04 140.8 
244987 649 -12.72 728.2 1000000 1.41E-04 140.6 
244988 649 -12.72 729.2 1000000 1.40E-04 140.3 
244989 649 -12.72 730.2 1000000 1.40E-04 140.1 
244990 649 -12.72 731.1 1000000 1.40E-04 139.8 
244991 649 -12.72 732.1 1000000 1.39E-04 139.5 
244992 649 -12.72 733.1 1000000 1.39E-04 139.1 
244993 649 -12.72 734.1 1000000 1.39E-04 138.8 
244994 649 -12.72 735.1 1000000 1.38E-04 138.5 
244995 649 -12.72 736.0 1000000 1.38E-04 138.1 
244996 649 -12.72 737.0 1000000 1.38E-04 137.7 
244939 649 -12.72 738.0 1000000 1.37E-04 137.2 
246102 649 -12.72 741.0 1000000 1.36E-04 136.2 
246103 649 -12.72 744.0 1000000 1.35E-04 134.9 
246104 649 -12.72 747.0 1000000 1.34E-04 133.6 
246105 649 -12.72 750.0 1000000 1.32E-04 132.2 
246106 649 -12.72 753.0 1000000 1.31E-04 130.8 
246107 649 -12.72 756.0 1000000 1.29E-04 129.4 
246108 649 -12.72 759.0 1000000 1.28E-04 128.1 
246109 649 -12.72 762.0 1000000 1.27E-04 126.7 
246110 649 -12.72 765.0 1000000 1.25E-04 125.3 
246111 649 -12.72 768.0 1000000 1.24E-04 124.0 
246112 649 -12.72 771.0 1000000 1.23E-04 122.7 
246113 649 -12.72 774.0 1000000 1.21E-04 121.5 
246114 649 -12.72 777.0 1000000 1.20E-04 120.3 
246081 649 -12.72 780.0 1000000 1.19E-04 119.1 
247244 649 -12.72 783.0 1000000 1.18E-04 118.0 
247245 649 -12.72 786.0 1000000 1.17E-04 116.9 
247246 649 -12.72 789.0 1000000 1.16E-04 115.9 
247247 649 -12.72 792.0 1000000 1.15E-04 114.9 
247248 649 -12.72 795.0 1000000 1.14E-04 113.9 
247249 649 -12.72 798.0 1000000 1.13E-04 113.0 
247250 649 -12.72 801.0 1000000 1.12E-04 112.0 
247251 649 -12.72 804.0 1000000 1.11E-04 111.1 
247252 649 -12.72 807.0 1000000 1.10E-04 110.2 
247253 649 -12.72 810.0 1000000 1.09E-04 109.3 
247254 649 -12.72 813.0 1000000 1.08E-04 108.4 
247255 649 -12.72 816.0 1000000 1.08E-04 107.5 
247256 649 -12.72 819.0 1000000 1.07E-04 106.6 
247257 649 -12.72 822.0 1000000 1.06E-04 105.7 
247258 649 -12.72 825.0 1000000 1.05E-04 104.8 

Table B2.2: Continued 
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Node x y z Factor Strain Micro Strains 
247259 649 -12.72 828.0 1000000 1.04E-04 103.9 
247260 649 -12.72 831.0 1000000 1.03E-04 103.1 
247219 649 -12.72 834.0 1000000 1.02E-04 102.1 
249419 649 -12.72 837.0 1000000 1.01E-04 101.3 
249420 649 -12.72 839.9 1000000 1.00E-04 100.3 
249421 649 -12.72 842.9 1000000 9.94E-05 99.4 
249422 649 -12.72 845.9 1000000 9.85E-05 98.5 
249423 649 -12.72 848.9 1000000 9.76E-05 97.6 
249424 649 -12.72 851.8 1000000 9.66E-05 96.6 
249425 649 -12.72 854.8 1000000 9.57E-05 95.7 
249426 649 -12.72 857.8 1000000 9.47E-05 94.7 
249427 649 -12.72 860.8 1000000 9.37E-05 93.7 
249428 649 -12.72 863.7 1000000 9.28E-05 92.8 
249429 649 -12.72 866.7 1000000 9.18E-05 91.8 
249430 649 -12.72 869.7 1000000 9.08E-05 90.8 
249431 649 -12.72 872.6 1000000 8.98E-05 89.8 
249432 649 -12.72 875.6 1000000 8.89E-05 88.9 
249433 649 -12.72 878.6 1000000 8.79E-05 87.9 
249434 649 -12.72 881.6 1000000 8.70E-05 87.0 
249435 649 -12.72 884.5 1000000 8.61E-05 86.1 
249436 649 -12.72 887.5 1000000 8.52E-05 85.2 
249437 649 -12.72 890.5 1000000 8.43E-05 84.3 
249438 649 -12.72 893.5 1000000 8.34E-05 83.4 
249439 649 -12.72 896.4 1000000 8.25E-05 82.5 
249440 649 -12.72 899.4 1000000 8.16E-05 81.6 
249441 649 -12.72 902.4 1000000 8.07E-05 80.7 
249442 649 -12.72 905.4 1000000 7.98E-05 79.8 
249443 649 -12.72 908.3 1000000 7.89E-05 78.9 
249444 649 -12.72 911.3 1000000 7.80E-05 78.0 
249445 649 -12.72 914.3 1000000 7.71E-05 77.1 
249446 649 -12.72 917.2 1000000 7.61E-05 76.1 
249447 649 -12.72 920.2 1000000 7.51E-05 75.1 
249448 649 -12.72 923.2 1000000 7.40E-05 74.0 
249449 649 -12.72 926.2 1000000 7.30E-05 73.0 
249450 649 -12.72 929.1 1000000 7.21E-05 72.1 
249451 649 -12.72 932.1 1000000 7.15E-05 71.5 
249452 649 -12.72 935.1 1000000 7.15E-05 71.5 
249453 649 -12.72 938.1 1000000 7.22E-05 72.2 
249454 649 -12.72 941.0 1000000 7.37E-05 73.7 
249375 649 -12.72 944.0 1000000 7.55E-05 75.5 
250054 649 -12.72 952.0 1000000 7.54E-05 75.4 
250121 649 -12.72 960.0 1000000 7.12E-05 71.2 
250655 649 -12.72 1005.3 1000000 6.71E-05 67.1 
250656 649 -12.72 1050.6 1000000 5.87E-05 58.7 
250657 649 -12.72 1095.9 1000000 4.78E-05 47.8 
250658 649 -12.72 1141.2 1000000 3.86E-05 38.6 
250659 649 -12.72 1186.5 1000000 2.82E-05 28.2 
250660 649 -12.72 1231.8 1000000 1.93E-05 19.3 
250661 649 -12.72 1277.1 1000000 7.89E-06 7.9 
250662 649 -12.72 1322.4 1000000 2.74E-06 2.7 
250663 649 -12.72 1367.7 1000000 -1.54E-05 -15.4 
250638 649 -12.72 1413.0 1000000 -9.91E-06 -9.9 

Node x y z Factor Strain Micro Strains 
250858 649 -12.72 1416.0 1000000 5.39E-06 5.4 
250925 649 -12.72 1424.0 1000000 2.50E-06 2.5 
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NODE X Y Z Factor Strain Strain (micro) 

233482 596 -11.66 0 1000000 -3.62E-06 -3.6 

233484 596 -11.66 8 1000000 -6.12E-06 -6.1 

233569 596 -11.66 11 1000000 -1.67E-06 -1.7 

233781 596 -11.66 56 1000000 9.18E-06 9.2 

233782 596 -11.66 102 1000000 1.90E-05 19.0 

233783 596 -11.66 147 1000000 2.60E-05 26.0 

233777 596 -11.66 192 1000000 3.55E-05 35.5 

233953 596 -11.66 240 1000000 4.47E-05 44.7 

233951 596 -11.66 288 1000000 5.46E-05 54.6 

234038 596 -11.66 378 1000000 6.18E-05 61.8 

234922 596 -11.66 381 1000000 6.56E-05 65.6 

234923 596 -11.66 384 1000000 6.69E-05 66.9 

234924 596 -11.66 387 1000000 6.75E-05 67.5 

234925 596 -11.66 390 1000000 6.78E-05 67.8 

234926 596 -11.66 393 1000000 6.80E-05 68.0 

234927 596 -11.66 396 1000000 6.81E-05 68.1 

234928 596 -11.66 399 1000000 6.83E-05 68.3 

234929 596 -11.66 402 1000000 6.85E-05 68.5 

234930 596 -11.66 405 1000000 6.88E-05 68.8 

234931 596 -11.66 408 1000000 6.90E-05 69.0 

234932 596 -11.66 411 1000000 6.93E-05 69.3 

234933 596 -11.66 414 1000000 6.96E-05 69.6 

234934 596 -11.66 417 1000000 6.99E-05 69.9 

234935 596 -11.66 420 1000000 7.01E-05 70.1 

234936 596 -11.66 423 1000000 7.04E-05 70.4 

234937 596 -11.66 426 1000000 7.06E-05 70.6 

234938 596 -11.66 429 1000000 7.09E-05 70.9 

234904 596 -11.66 432 1000000 7.10E-05 71.0 

235792 596 -11.66 435 1000000 7.12E-05 71.2 

235793 596 -11.66 438 1000000 7.13E-05 71.3 

235794 596 -11.66 441 1000000 7.14E-05 71.4 

235795 596 -11.66 444 1000000 7.14E-05 71.4 

235796 596 -11.66 447 1000000 7.13E-05 71.3 

235797 596 -11.66 449 1000000 7.11E-05 71.1 

NODE X Y Z Factor Strain Strain (micro) 

235798 596 -11.66 452 1000000 7.09E-05 70.9 

235799 596 -11.66 455 1000000 7.10E-05 71.0 

235800 596 -11.66 458 1000000 7.18E-05 71.8 

235801 596 -11.66 461 1000000 7.38E-05 73.8 

235781 596 -11.66 464 1000000 7.39E-05 73.9 

236385 596 -11.66 465 1000000 7.28E-05 72.8 

236386 596 -11.66 466 1000000 7.33E-05 73.3 

236387 596 -11.66 467 1000000 7.41E-05 74.1 

236388 596 -11.66 468 1000000 7.48E-05 74.8 

236389 596 -11.66 469 1000000 7.54E-05 75.4 

236390 596 -11.66 470 1000000 7.58E-05 75.8 

236391 596 -11.66 471 1000000 7.61E-05 76.1 

236377 596 -11.66 472 1000000 7.59E-05 75.9 

236584 596 -11.66 474 1000000 7.54E-05 75.4 

236892 596 -11.66 475 1000000 7.45E-05 74.5 

236893 596 -11.66 476 1000000 7.35E-05 73.5 

236894 596 -11.66 477 1000000 7.25E-05 72.5 

236895 596 -11.66 478 1000000 7.15E-05 71.5 

236896 596 -11.66 479 1000000 7.11E-05 71.1 

236886 596 -11.66 480 1000000 7.33E-05 73.3 

237774 596 -11.66 483 1000000 7.46E-05 74.6 

237775 596 -11.66 486 1000000 7.32E-05 73.2 

237776 596 -11.66 489 1000000 7.42E-05 74.2 

237777 596 -11.66 492 1000000 7.60E-05 76.0 

237778 596 -11.66 495 1000000 7.79E-05 77.9 

237779 596 -11.66 498 1000000 7.94E-05 79.4 

237780 596 -11.66 501 1000000 8.07E-05 80.7 

237781 596 -11.66 504 1000000 8.17E-05 81.7 

237782 596 -11.66 507 1000000 8.26E-05 82.6 

237783 596 -11.66 510 1000000 8.33E-05 83.3 

237784 596 -11.66 513 1000000 8.40E-05 84.0 

237785 596 -11.66 516 1000000 8.45E-05 84.5 

237786 596 -11.66 519 1000000 8.50E-05 85.0 

237787 596 -11.66 522 1000000 8.54E-05 85.4 

Table B2.3: Longitudinal Strains I-75 FEM Barriers with No Joint Girde r 12 
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NODE X Y Z Factor Strain Strain (micro) 

237788 596 -11.66 525 1000000 8.58E-05 85.8 

237758 596 -11.66 528 1000000 8.62E-05 86.2 

239230 596 -11.66 531 1000000 8.65E-05 86.5 

239231 596 -11.66 534 1000000 8.67E-05 86.7 

239232 596 -11.66 537 1000000 8.70E-05 87.0 

239233 596 -11.66 540 1000000 8.72E-05 87.2 

239234 596 -11.66 543 1000000 8.74E-05 87.4 

239235 596 -11.66 546 1000000 8.75E-05 87.5 

239236 596 -11.66 548 1000000 8.77E-05 87.7 

239237 596 -11.66 551 1000000 8.78E-05 87.8 

239238 596 -11.66 554 1000000 8.79E-05 87.9 

239239 596 -11.66 557 1000000 8.80E-05 88.0 

239240 596 -11.66 560 1000000 8.81E-05 88.1 

239241 596 -11.66 563 1000000 8.82E-05 88.2 

239242 596 -11.66 566 1000000 8.83E-05 88.3 

239243 596 -11.66 569 1000000 8.83E-05 88.3 

239244 596 -11.66 572 1000000 8.84E-05 88.4 

239245 596 -11.66 575 1000000 8.85E-05 88.5 

239246 596 -11.66 578 1000000 8.85E-05 88.5 

239247 596 -11.66 581 1000000 8.86E-05 88.6 

239248 596 -11.66 583 1000000 8.86E-05 88.6 

239249 596 -11.66 586 1000000 8.87E-05 88.7 

239250 596 -11.66 589 1000000 8.88E-05 88.8 

239251 596 -11.66 592 1000000 8.88E-05 88.8 

239252 596 -11.66 595 1000000 8.89E-05 88.9 

239206 596 -11.66 598 1000000 8.90E-05 89.0 

241078 596 -11.66 601 1000000 8.91E-05 89.1 

241079 596 -11.66 604 1000000 8.92E-05 89.2 

241080 596 -11.66 607 1000000 8.93E-05 89.3 

241081 596 -11.66 610 1000000 8.93E-05 89.3 

241082 596 -11.66 613 1000000 8.94E-05 89.4 

241083 596 -11.66 616 1000000 8.95E-05 89.5 

241084 596 -11.66 619 1000000 8.96E-05 89.6 

241085 596 -11.66 622 1000000 8.97E-05 89.7 

NODE X Y Z Factor Strain Strain (micro) 

241086 596 -11.66 625 1000000 8.99E-05 89.9 

241087 596 -11.66 628 1000000 9.00E-05 90.0 

241088 596 -11.66 631 1000000 9.01E-05 90.1 

241089 596 -11.66 634 1000000 9.02E-05 90.2 

241090 596 -11.66 637 1000000 9.03E-05 90.3 

241091 596 -11.66 640 1000000 9.04E-05 90.4 

241092 596 -11.66 642 1000000 9.05E-05 90.5 

241093 596 -11.66 645 1000000 9.07E-05 90.7 

241094 596 -11.66 648 1000000 9.08E-05 90.8 

241095 596 -11.66 651 1000000 9.09E-05 90.9 

241096 596 -11.66 654 1000000 9.10E-05 91.0 

241097 596 -11.66 657 1000000 9.12E-05 91.2 

241098 596 -11.66 660 1000000 9.13E-05 91.3 

241099 596 -11.66 663 1000000 9.14E-05 91.4 

241100 596 -11.66 666 1000000 9.16E-05 91.6 

241101 596 -11.66 669 1000000 9.17E-05 91.7 

241102 596 -11.66 672 1000000 9.19E-05 91.9 

241103 596 -11.66 675 1000000 9.20E-05 92.0 

241104 596 -11.66 678 1000000 9.21E-05 92.1 

241105 596 -11.66 681 1000000 9.23E-05 92.3 

241049 596 -11.66 684 1000000 9.24E-05 92.4 

242973 596 -11.66 685 1000000 9.25E-05 92.5 

242974 596 -11.66 686 1000000 9.25E-05 92.5 

242975 596 -11.66 687 1000000 9.26E-05 92.6 

242976 596 -11.66 688 1000000 9.27E-05 92.7 

242977 596 -11.66 689 1000000 9.27E-05 92.7 

242978 596 -11.66 690 1000000 9.28E-05 92.8 

242979 596 -11.66 691 1000000 9.28E-05 92.8 

242980 596 -11.66 692 1000000 9.29E-05 92.9 

242981 596 -11.66 693 1000000 9.29E-05 92.9 

242982 596 -11.66 694 1000000 9.30E-05 93.0 

242983 596 -11.66 695 1000000 9.30E-05 93.0 

242984 596 -11.66 696 1000000 9.31E-05 93.1 

242985 596 -11.66 697 1000000 9.31E-05 93.1 

Table B2.3: Continued 
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NODE X Y Z Factor Strain Strain (micro) 

242986 596 -11.66 698 1000000 9.32E-05 93.2 

242987 596 -11.66 699 1000000 9.33E-05 93.3 

242988 596 -11.66 700 1000000 9.33E-05 93.3 

242989 596 -11.66 701 1000000 9.34E-05 93.4 

242990 596 -11.66 702 1000000 9.34E-05 93.4 

242991 596 -11.66 703 1000000 9.35E-05 93.5 

242992 596 -11.66 704 1000000 9.36E-05 93.6 

242993 596 -11.66 705 1000000 9.36E-05 93.6 

242994 596 -11.66 706 1000000 9.37E-05 93.7 

242995 596 -11.66 707 1000000 9.37E-05 93.7 

242996 596 -11.66 708 1000000 9.38E-05 93.8 

242997 596 -11.66 709 1000000 9.39E-05 93.9 

242998 596 -11.66 710 1000000 9.39E-05 93.9 

242999 596 -11.66 711 1000000 9.40E-05 94.0 

242945 596 -11.66 712 1000000 9.40E-05 94.0 

243552 596 -11.66 712 1000000 9.41E-05 94.1 

243619 596 -11.66 713 1000000 9.41E-05 94.1 

244887 596 -11.66 713 1000000 9.42E-05 94.2 

244888 596 -11.66 714 1000000 9.42E-05 94.2 

244889 596 -11.66 715 1000000 9.43E-05 94.3 

244890 596 -11.66 716 1000000 9.44E-05 94.4 

244891 596 -11.66 717 1000000 9.45E-05 94.5 

244892 596 -11.66 718 1000000 9.45E-05 94.5 

244893 596 -11.66 719 1000000 9.46E-05 94.6 

244894 596 -11.66 720 1000000 9.47E-05 94.7 

244895 596 -11.66 721 1000000 9.47E-05 94.7 

244896 596 -11.66 722 1000000 9.48E-05 94.8 

244897 596 -11.66 723 1000000 9.49E-05 94.9 

244898 596 -11.66 724 1000000 9.49E-05 94.9 

244899 596 -11.66 725 1000000 9.50E-05 95.0 

244900 596 -11.66 726 1000000 9.51E-05 95.1 

244901 596 -11.66 727 1000000 9.52E-05 95.2 

244902 596 -11.66 728 1000000 9.52E-05 95.2 

244903 596 -11.66 729 1000000 9.53E-05 95.3 

NODE X Y Z Factor Strain Strain (micro) 

244904 596 -11.66 730 1000000 9.54E-05 95.4 

244905 596 -11.66 731 1000000 9.55E-05 95.5 

244906 596 -11.66 732 1000000 9.55E-05 95.5 

244907 596 -11.66 733 1000000 9.56E-05 95.6 

244908 596 -11.66 734 1000000 9.57E-05 95.7 

244909 596 -11.66 735 1000000 9.58E-05 95.8 

244910 596 -11.66 736 1000000 9.58E-05 95.8 

244911 596 -11.66 737 1000000 9.59E-05 95.9 

244861 596 -11.66 738 1000000 9.60E-05 96.0 

246053 596 -11.66 741 1000000 9.62E-05 96.2 

246054 596 -11.66 744 1000000 9.64E-05 96.4 

246055 596 -11.66 747 1000000 9.66E-05 96.6 

246056 596 -11.66 750 1000000 9.69E-05 96.9 

246057 596 -11.66 753 1000000 9.70E-05 97.0 

246058 596 -11.66 756 1000000 9.72E-05 97.2 

246059 596 -11.66 759 1000000 9.74E-05 97.4 

246060 596 -11.66 762 1000000 9.75E-05 97.5 

246061 596 -11.66 765 1000000 9.76E-05 97.6 

246062 596 -11.66 768 1000000 9.77E-05 97.7 

246063 596 -11.66 771 1000000 9.78E-05 97.8 

246064 596 -11.66 774 1000000 9.78E-05 97.8 

246065 596 -11.66 777 1000000 9.78E-05 97.8 

246039 596 -11.66 780 1000000 9.78E-05 97.8 

247183 596 -11.66 783 1000000 9.78E-05 97.8 

247184 596 -11.66 786 1000000 9.77E-05 97.7 

247185 596 -11.66 789 1000000 9.76E-05 97.6 

247186 596 -11.66 792 1000000 9.75E-05 97.5 

247187 596 -11.66 795 1000000 9.73E-05 97.3 

247188 596 -11.66 798 1000000 9.71E-05 97.1 

247189 596 -11.66 801 1000000 9.69E-05 96.9 

247190 596 -11.66 804 1000000 9.66E-05 96.6 

247191 596 -11.66 807 1000000 9.63E-05 96.3 

247192 596 -11.66 810 1000000 9.59E-05 95.9 

247193 596 -11.66 813 1000000 9.56E-05 95.6 

Table B2.3: Continued 
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NODE X Y Z Factor Strain Strain (micro) 

247194 596 -11.66 816 1000000 9.51E-05 95.1 

247195 596 -11.66 819 1000000 9.47E-05 94.7 

247196 596 -11.66 822 1000000 9.42E-05 94.2 

247197 596 -11.66 825 1000000 9.37E-05 93.7 

247198 596 -11.66 828 1000000 9.32E-05 93.2 

247199 596 -11.66 831 1000000 9.26E-05 92.6 

247165 596 -11.66 834 1000000 9.20E-05 92.0 

249301 596 -11.66 837 1000000 9.14E-05 91.4 

249302 596 -11.66 840 1000000 9.08E-05 90.8 

249303 596 -11.66 843 1000000 9.01E-05 90.1 

249304 596 -11.66 846 1000000 8.94E-05 89.4 

249305 596 -11.66 849 1000000 8.87E-05 88.7 

249306 596 -11.66 852 1000000 8.80E-05 88.0 

249307 596 -11.66 855 1000000 8.73E-05 87.3 

249308 596 -11.66 858 1000000 8.65E-05 86.5 

249309 596 -11.66 861 1000000 8.58E-05 85.8 

249310 596 -11.66 864 1000000 8.50E-05 85.0 

249311 596 -11.66 867 1000000 8.42E-05 84.2 

249312 596 -11.66 870 1000000 8.34E-05 83.4 

249313 596 -11.66 873 1000000 8.26E-05 82.6 

249314 596 -11.66 876 1000000 8.17E-05 81.7 

249315 596 -11.66 879 1000000 8.09E-05 80.9 

249316 596 -11.66 882 1000000 8.01E-05 80.1 

249317 596 -11.66 885 1000000 7.93E-05 79.3 

249318 596 -11.66 888 1000000 7.84E-05 78.4 

249319 596 -11.66 890 1000000 7.76E-05 77.6 

249320 596 -11.66 893 1000000 7.68E-05 76.8 

249321 596 -11.66 896 1000000 7.59E-05 75.9 

249322 596 -11.66 899 1000000 7.51E-05 75.1 

249323 596 -11.66 902 1000000 7.42E-05 74.2 

249324 596 -11.66 905 1000000 7.33E-05 73.3 

249325 596 -11.66 908 1000000 7.24E-05 72.4 

249326 596 -11.66 911 1000000 7.14E-05 71.4 

249327 596 -11.66 914 1000000 7.04E-05 70.4 

NODE X Y Z Factor Strain Strain (micro) 

249328 596 -11.66 917 1000000 6.93E-05 69.3 

249329 596 -11.66 920 1000000 6.81E-05 68.1 

249330 596 -11.66 923 1000000 6.67E-05 66.7 

249331 596 -11.66 926 1000000 6.50E-05 65.0 

249332 596 -11.66 929 1000000 6.31E-05 63.1 

249333 596 -11.66 932 1000000 6.09E-05 60.9 

249334 596 -11.66 935 1000000 5.87E-05 58.7 

249335 596 -11.66 938 1000000 5.72E-05 57.2 

249336 596 -11.66 941 1000000 5.77E-05 57.7 

249264 596 -11.66 944 1000000 5.78E-05 57.8 

250051 596 -11.66 952 1000000 5.88E-05 58.8 

250118 596 -11.66 960 1000000 5.72E-05 57.2 

250618 596 -11.66 1005 1000000 5.23E-05 52.3 

250619 596 -11.66 1051 1000000 4.72E-05 47.2 

250620 596 -11.66 1096 1000000 4.04E-05 40.4 

250621 596 -11.66 1141 1000000 3.40E-05 34.0 

250622 596 -11.66 1187 1000000 2.68E-05 26.8 

250623 596 -11.66 1232 1000000 2.01E-05 20.1 

250624 596 -11.66 1277 1000000 1.21E-05 12.1 

250625 596 -11.66 1322 1000000 7.05E-06 7.0 

250626 596 -11.66 1368 1000000 -3.42E-06 -3.4 

250608 596 -11.66 1413 1000000 -5.12E-06 -5.1 

250855 596 -11.66 1416 1000000 7.92E-07 0.8 

250922 596 -11.66 1424 1000000 1.29E-07 0.1 
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Node x y z Factor Strain Micro Strains 
233488 649 -12.72 0.0 1000000 -6.86E-06 -6.9 
233497 649 -12.72 8.0 1000000 -9.11E-06 -9.1 

233572 649 -12.72 11.0 1000000 -4.28E-06 -4.3 
233800 649 -12.72 56.3 1000000 6.12E-06 6.1 

233801 649 -12.72 101.5 1000000 1.92E-05 19.2 
233802 649 -12.72 146.8 1000000 2.81E-05 28.1 

233789 649 -12.72 192.0 1000000 3.97E-05 39.7 
233966 649 -12.72 240.0 1000000 5.15E-05 51.5 

233957 649 -12.72 288.0 1000000 6.50E-05 65.0 
234041 649 -12.72 378.0 1000000 7.55E-05 75.5 

234983 649 -12.72 381.0 1000000 8.05E-05 80.5 
234984 649 -12.72 384.0 1000000 8.23E-05 82.3 
234985 649 -12.72 387.0 1000000 8.35E-05 83.5 

234986 649 -12.72 390.0 1000000 8.42E-05 84.2 
234987 649 -12.72 393.0 1000000 8.47E-05 84.7 

234988 649 -12.72 396.0 1000000 8.52E-05 85.2 
234989 649 -12.72 399.0 1000000 8.57E-05 85.7 

234990 649 -12.72 402.0 1000000 8.62E-05 86.2 
234991 649 -12.72 405.0 1000000 8.67E-05 86.7 

234992 649 -12.72 408.0 1000000 8.73E-05 87.3 
234993 649 -12.72 411.0 1000000 8.79E-05 87.9 

234994 649 -12.72 414.0 1000000 8.85E-05 88.5 
234995 649 -12.72 417.0 1000000 8.91E-05 89.1 

234996 649 -12.72 420.0 1000000 8.97E-05 89.7 
234997 649 -12.72 423.0 1000000 9.03E-05 90.3 
234998 649 -12.72 426.0 1000000 9.09E-05 90.9 

234999 649 -12.72 429.0 1000000 9.16E-05 91.6 
234958 649 -12.72 432.0 1000000 9.21E-05 92.1 

235832 649 -12.72 434.9 1000000 9.27E-05 92.7 
235833 649 -12.72 437.8 1000000 9.32E-05 93.2 

235834 649 -12.72 440.7 1000000 9.36E-05 93.6 
235835 649 -12.72 443.6 1000000 9.38E-05 93.8 

235836 649 -12.72 446.5 1000000 9.39E-05 93.9 
235837 649 -12.72 449.5 1000000 9.37E-05 93.7 

235838 649 -12.72 452.4 1000000 9.32E-05 93.2 
235839 649 -12.72 455.3 1000000 9.26E-05 92.6 
235840 649 -12.72 458.2 1000000 9.24E-05 92.4 

235841 649 -12.72 461.1 1000000 9.29E-05 92.9 
235814 649 -12.72 464.0 1000000 9.41E-05 94.1 

236416 649 -12.72 465.0 1000000 9.51E-05 95.1 
236417 649 -12.72 466.0 1000000 9.59E-05 95.9 

236418 649 -12.72 467.0 1000000 9.68E-05 96.8 
236419 649 -12.72 468.0 1000000 9.76E-05 97.6 

236420 649 -12.72 469.0 1000000 9.84E-05 98.4 
236421 649 -12.72 470.0 1000000 9.90E-05 99.0 

236422 649 -12.72 471.0 1000000 9.98E-05 99.8 
236401 649 -12.72 472.0 1000000 9.98E-05 99.8 

236587 649 -12.72 474.0 1000000 1.01E-04 100.6 
236917 649 -12.72 475.0 1000000 9.97E-05 99.7 
236918 649 -12.72 476.0 1000000 1.00E-04 100.3 

236919 649 -12.72 477.0 1000000 9.97E-05 99.7 
236920 649 -12.72 478.0 1000000 9.93E-05 99.3 

Node x y z Factor Strain Micro Strains 
236921 649 -12.72 479.0 1000000 9.87E-05 98.7 
236904 649 -12.72 480.0 1000000 9.78E-05 97.8 

237829 649 -12.72 483.0 1000000 9.64E-05 96.4 
237830 649 -12.72 486.0 1000000 9.53E-05 95.3 

237831 649 -12.72 489.0 1000000 9.49E-05 94.9 
237832 649 -12.72 492.0 1000000 9.53E-05 95.3 

237833 649 -12.72 495.0 1000000 9.59E-05 95.9 
237834 649 -12.72 498.0 1000000 9.68E-05 96.8 

237835 649 -12.72 501.0 1000000 9.75E-05 97.5 
237836 649 -12.72 504.0 1000000 9.83E-05 98.3 

237837 649 -12.72 507.0 1000000 9.89E-05 98.9 
237838 649 -12.72 510.0 1000000 9.94E-05 99.4 
237839 649 -12.72 513.0 1000000 9.98E-05 99.8 

237840 649 -12.72 516.0 1000000 1.00E-04 100.2 
237841 649 -12.72 519.0 1000000 1.01E-04 100.5 

237842 649 -12.72 522.0 1000000 1.01E-04 100.8 
237843 649 -12.72 525.0 1000000 1.01E-04 101.1 

237806 649 -12.72 528.0 1000000 1.01E-04 101.2 
239309 649 -12.72 530.9 1000000 1.01E-04 101.4 

239310 649 -12.72 533.8 1000000 1.01E-04 101.5 
239311 649 -12.72 536.8 1000000 1.02E-04 101.6 

239312 649 -12.72 539.7 1000000 1.02E-04 101.7 
239313 649 -12.72 542.6 1000000 1.02E-04 101.7 

239314 649 -12.72 545.5 1000000 1.02E-04 101.7 
239315 649 -12.72 548.4 1000000 1.02E-04 101.7 
239316 649 -12.72 551.3 1000000 1.02E-04 101.6 

239317 649 -12.72 554.3 1000000 1.02E-04 101.5 
239318 649 -12.72 557.2 1000000 1.01E-04 101.5 

239319 649 -12.72 560.1 1000000 1.01E-04 101.4 
239320 649 -12.72 563.0 1000000 1.01E-04 101.3 

239321 649 -12.72 565.9 1000000 1.01E-04 101.2 
239322 649 -12.72 568.8 1000000 1.01E-04 101.1 

239323 649 -12.72 571.8 1000000 1.01E-04 101.0 
239324 649 -12.72 574.7 1000000 1.01E-04 100.9 

239325 649 -12.72 577.6 1000000 1.01E-04 100.8 
239326 649 -12.72 580.5 1000000 1.01E-04 100.8 
239327 649 -12.72 583.4 1000000 1.01E-04 100.7 

239328 649 -12.72 586.3 1000000 1.01E-04 100.7 
239329 649 -12.72 589.3 1000000 1.01E-04 100.6 

239330 649 -12.72 592.2 1000000 1.01E-04 100.6 
239331 649 -12.72 595.1 1000000 1.01E-04 100.6 

239278 649 -12.72 598.0 1000000 1.01E-04 100.6 
241172 649 -12.72 601.0 1000000 1.01E-04 100.5 

241173 649 -12.72 603.9 1000000 1.01E-04 100.5 
241174 649 -12.72 606.9 1000000 1.01E-04 100.6 

241175 649 -12.72 609.9 1000000 1.01E-04 100.6 
241176 649 -12.72 612.8 1000000 1.01E-04 100.6 

241177 649 -12.72 615.8 1000000 1.01E-04 100.6 
241178 649 -12.72 618.8 1000000 1.01E-04 100.6 
241179 649 -12.72 621.7 1000000 1.01E-04 100.7 

241180 649 -12.72 624.7 1000000 1.01E-04 100.7 
241181 649 -12.72 627.7 1000000 1.01E-04 100.7 

Table B2.4: Longitudinal Strains I-75 FEM Barriers with No Joint Girde r 13 
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Node x y z Factor Strain Micro Strains 
241182 649 -12.72 630.6 1000000 1.01E-04 100.7 
241183 649 -12.72 633.6 1000000 1.01E-04 100.8 

241184 649 -12.72 636.6 1000000 1.01E-04 100.8 
241185 649 -12.72 639.5 1000000 1.01E-04 100.9 

241186 649 -12.72 642.5 1000000 1.01E-04 100.9 
241187 649 -12.72 645.4 1000000 1.01E-04 100.9 

241188 649 -12.72 648.4 1000000 1.01E-04 101.0 
241189 649 -12.72 651.4 1000000 1.01E-04 101.0 

241190 649 -12.72 654.3 1000000 1.01E-04 101.1 
241191 649 -12.72 657.3 1000000 1.01E-04 101.1 

241192 649 -12.72 660.3 1000000 1.01E-04 101.2 
241193 649 -12.72 663.2 1000000 1.01E-04 101.2 
241194 649 -12.72 666.2 1000000 1.01E-04 101.3 

241195 649 -12.72 669.2 1000000 1.01E-04 101.3 
241196 649 -12.72 672.1 1000000 1.01E-04 101.4 

241197 649 -12.72 675.1 1000000 1.01E-04 101.4 
241198 649 -12.72 678.1 1000000 1.01E-04 101.5 

241199 649 -12.72 681.0 1000000 1.02E-04 101.6 
241136 649 -12.72 684.0 1000000 1.02E-04 101.6 

243064 649 -12.72 685.0 1000000 1.02E-04 101.6 
243065 649 -12.72 686.0 1000000 1.02E-04 101.7 

243066 649 -12.72 686.9 1000000 1.02E-04 101.7 
243067 649 -12.72 687.9 1000000 1.02E-04 101.7 

243068 649 -12.72 688.9 1000000 1.02E-04 101.7 
243069 649 -12.72 689.9 1000000 1.02E-04 101.7 
243070 649 -12.72 690.9 1000000 1.02E-04 101.8 

243071 649 -12.72 691.9 1000000 1.02E-04 101.8 
243072 649 -12.72 692.8 1000000 1.02E-04 101.8 

243073 649 -12.72 693.8 1000000 1.02E-04 101.8 
243074 649 -12.72 694.8 1000000 1.02E-04 101.9 

243075 649 -12.72 695.8 1000000 1.02E-04 101.9 
243076 649 -12.72 696.8 1000000 1.02E-04 101.9 

243077 649 -12.72 697.8 1000000 1.02E-04 102.0 
243078 649 -12.72 698.7 1000000 1.02E-04 102.0 

243079 649 -12.72 699.7 1000000 1.02E-04 102.0 
243080 649 -12.72 700.7 1000000 1.02E-04 102.0 
243081 649 -12.72 701.7 1000000 1.02E-04 102.1 

243082 649 -12.72 702.7 1000000 1.02E-04 102.1 
243083 649 -12.72 703.6 1000000 1.02E-04 102.1 

243084 649 -12.72 704.6 1000000 1.02E-04 102.2 
243085 649 -12.72 705.6 1000000 1.02E-04 102.2 

243086 649 -12.72 706.6 1000000 1.02E-04 102.2 
243087 649 -12.72 707.6 1000000 1.02E-04 102.3 

243088 649 -12.72 708.6 1000000 1.02E-04 102.3 
243089 649 -12.72 709.5 1000000 1.02E-04 102.3 

243090 649 -12.72 710.5 1000000 1.02E-04 102.4 
243029 649 -12.72 711.5 1000000 1.02E-04 102.4 

243555 649 -12.72 712.0 1000000 1.02E-04 102.4 
243622 649 -12.72 712.5 1000000 1.02E-04 102.4 
244972 649 -12.72 713.5 1000000 1.02E-04 102.5 

244973 649 -12.72 714.5 1000000 1.03E-04 102.5 
244974 649 -12.72 715.4 1000000 1.03E-04 102.6 

Node x y z Factor Strain Micro Strains 
244975 649 -12.72 716.4 1000000 1.03E-04 102.6 
244976 649 -12.72 717.4 1000000 1.03E-04 102.7 

244977 649 -12.72 718.4 1000000 1.03E-04 102.7 
244978 649 -12.72 719.4 1000000 1.03E-04 102.7 

244979 649 -12.72 720.3 1000000 1.03E-04 102.8 
244980 649 -12.72 721.3 1000000 1.03E-04 102.8 

244981 649 -12.72 722.3 1000000 1.03E-04 102.9 
244982 649 -12.72 723.3 1000000 1.03E-04 102.9 

244983 649 -12.72 724.3 1000000 1.03E-04 103.0 
244984 649 -12.72 725.3 1000000 1.03E-04 103.0 

244985 649 -12.72 726.2 1000000 1.03E-04 103.1 
244986 649 -12.72 727.2 1000000 1.03E-04 103.2 
244987 649 -12.72 728.2 1000000 1.03E-04 103.2 

244988 649 -12.72 729.2 1000000 1.03E-04 103.3 
244989 649 -12.72 730.2 1000000 1.03E-04 103.3 

244990 649 -12.72 731.1 1000000 1.03E-04 103.4 
244991 649 -12.72 732.1 1000000 1.03E-04 103.5 

244992 649 -12.72 733.1 1000000 1.04E-04 103.5 
244993 649 -12.72 734.1 1000000 1.04E-04 103.6 

244994 649 -12.72 735.1 1000000 1.04E-04 103.7 
244995 649 -12.72 736.0 1000000 1.04E-04 103.7 

244996 649 -12.72 737.0 1000000 1.04E-04 103.8 
244939 649 -12.72 738.0 1000000 1.04E-04 103.9 

246102 649 -12.72 741.0 1000000 1.04E-04 104.1 
246103 649 -12.72 744.0 1000000 1.04E-04 104.3 
246104 649 -12.72 747.0 1000000 1.05E-04 104.6 

246105 649 -12.72 750.0 1000000 1.05E-04 104.8 
246106 649 -12.72 753.0 1000000 1.05E-04 105.0 

246107 649 -12.72 756.0 1000000 1.05E-04 105.2 
246108 649 -12.72 759.0 1000000 1.05E-04 105.4 

246109 649 -12.72 762.0 1000000 1.06E-04 105.6 
246110 649 -12.72 765.0 1000000 1.06E-04 105.7 

246111 649 -12.72 768.0 1000000 1.06E-04 105.8 
246112 649 -12.72 771.0 1000000 1.06E-04 105.9 

246113 649 -12.72 774.0 1000000 1.06E-04 105.9 
246114 649 -12.72 777.0 1000000 1.06E-04 106.0 
246081 649 -12.72 780.0 1000000 1.06E-04 105.9 

247244 649 -12.72 783.0 1000000 1.06E-04 105.9 
247245 649 -12.72 786.0 1000000 1.06E-04 105.9 

247246 649 -12.72 789.0 1000000 1.06E-04 105.8 
247247 649 -12.72 792.0 1000000 1.06E-04 105.7 

247248 649 -12.72 795.0 1000000 1.06E-04 105.6 
247249 649 -12.72 798.0 1000000 1.05E-04 105.4 

247250 649 -12.72 801.0 1000000 1.05E-04 105.2 
247251 649 -12.72 804.0 1000000 1.05E-04 104.9 

247252 649 -12.72 807.0 1000000 1.05E-04 104.7 
247253 649 -12.72 810.0 1000000 1.04E-04 104.3 

247254 649 -12.72 813.0 1000000 1.04E-04 104.0 
247255 649 -12.72 816.0 1000000 1.04E-04 103.6 
247256 649 -12.72 819.0 1000000 1.03E-04 103.1 

247257 649 -12.72 822.0 1000000 1.03E-04 102.7 
247258 649 -12.72 825.0 1000000 1.02E-04 102.2 

Table B2.4: Continued 
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Node x y z Factor Strain Micro Strains 
247259 649 -12.72 828.0 1000000 1.02E-04 101.6 
247260 649 -12.72 831.0 1000000 1.01E-04 101.1 

247219 649 -12.72 834.0 1000000 1.01E-04 100.5 
249419 649 -12.72 837.0 1000000 9.99E-05 99.9 

249420 649 -12.72 839.9 1000000 9.93E-05 99.3 
249421 649 -12.72 842.9 1000000 9.86E-05 98.6 

249422 649 -12.72 845.9 1000000 9.80E-05 98.0 
249423 649 -12.72 848.9 1000000 9.73E-05 97.3 

249424 649 -12.72 851.8 1000000 9.66E-05 96.6 
249425 649 -12.72 854.8 1000000 9.58E-05 95.8 

249426 649 -12.72 857.8 1000000 9.50E-05 95.0 
249427 649 -12.72 860.8 1000000 9.42E-05 94.2 
249428 649 -12.72 863.7 1000000 9.34E-05 93.4 

249429 649 -12.72 866.7 1000000 9.26E-05 92.6 
249430 649 -12.72 869.7 1000000 9.18E-05 91.8 

249431 649 -12.72 872.6 1000000 9.09E-05 90.9 
249432 649 -12.72 875.6 1000000 9.01E-05 90.1 

249433 649 -12.72 878.6 1000000 8.93E-05 89.3 
249434 649 -12.72 881.6 1000000 8.85E-05 88.5 

249435 649 -12.72 884.5 1000000 8.77E-05 87.7 
249436 649 -12.72 887.5 1000000 8.69E-05 86.9 

249437 649 -12.72 890.5 1000000 8.61E-05 86.1 
249438 649 -12.72 893.5 1000000 8.53E-05 85.3 

249439 649 -12.72 896.4 1000000 8.45E-05 84.5 
249440 649 -12.72 899.4 1000000 8.37E-05 83.7 
249441 649 -12.72 902.4 1000000 8.30E-05 83.0 

249442 649 -12.72 905.4 1000000 8.22E-05 82.2 
249443 649 -12.72 908.3 1000000 8.13E-05 81.3 

249444 649 -12.72 911.3 1000000 8.05E-05 80.5 
249445 649 -12.72 914.3 1000000 7.96E-05 79.6 

249446 649 -12.72 917.2 1000000 7.87E-05 78.7 
249447 649 -12.72 920.2 1000000 7.78E-05 77.8 

249448 649 -12.72 923.2 1000000 7.67E-05 76.7 
249449 649 -12.72 926.2 1000000 7.57E-05 75.7 

249450 649 -12.72 929.1 1000000 7.46E-05 74.6 
249451 649 -12.72 932.1 1000000 7.37E-05 73.7 
249452 649 -12.72 935.1 1000000 7.33E-05 73.3 

249453 649 -12.72 938.1 1000000 7.35E-05 73.5 
249454 649 -12.72 941.0 1000000 7.45E-05 74.5 

249375 649 -12.72 944.0 1000000 7.62E-05 76.2 
250054 649 -12.72 952.0 1000000 7.66E-05 76.6 

250121 649 -12.72 960.0 1000000 7.25E-05 72.5 
250655 649 -12.72 1005.3 1000000 6.73E-05 67.3 

250656 649 -12.72 1050.6 1000000 5.87E-05 58.7 
250657 649 -12.72 1095.9 1000000 4.80E-05 48.0 

250658 649 -12.72 1141.2 1000000 3.88E-05 38.8 
250659 649 -12.72 1186.5 1000000 2.85E-05 28.5 

250660 649 -12.72 1231.8 1000000 1.97E-05 19.7 
250661 649 -12.72 1277.1 1000000 8.02E-06 8.0 
250662 649 -12.72 1322.4 1000000 2.99E-06 3.0 

250663 649 -12.72 1367.7 1000000 -1.64E-05 -16.4 
250638 649 -12.72 1413.0 1000000 -1.03E-05 -10.3 

NODE X Y Z Factor Strain Strain (micro) 
250858 649 -12.72 1416.0 1000000 6.37E-06 6.4 
250925 649 -12.72 1424.0 1000000 3.01E-06 3.0 
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NODE X Y Z Factor Strain Strain (micro) 
233482 596 -11.66 0 1000000 -3.57E-06 -3.6 
233484 596 -11.66 8 1000000 -5.62E-06 -5.6 

233569 596 -11.66 11 1000000 -3.07E-07 -0.3 
233781 596 -11.66 56 1000000 1.14E-05 11.4 

233782 596 -11.66 102 1000000 2.24E-05 22.4 
233783 596 -11.66 147 1000000 3.05E-05 30.5 

233777 596 -11.66 192 1000000 4.14E-05 41.4 
233953 596 -11.66 240 1000000 5.20E-05 52.0 

233951 596 -11.66 288 1000000 6.37E-05 63.7 
234038 596 -11.66 378 1000000 7.24E-05 72.4 

234922 596 -11.66 381 1000000 7.72E-05 77.2 
234923 596 -11.66 384 1000000 7.89E-05 78.9 
234924 596 -11.66 387 1000000 7.97E-05 79.7 

234925 596 -11.66 390 1000000 8.01E-05 80.1 
234926 596 -11.66 393 1000000 8.03E-05 80.3 

234927 596 -11.66 396 1000000 8.05E-05 80.5 
234928 596 -11.66 399 1000000 8.07E-05 80.7 

234929 596 -11.66 402 1000000 8.10E-05 81.0 
234930 596 -11.66 405 1000000 8.13E-05 81.3 

234931 596 -11.66 408 1000000 8.16E-05 81.6 
234932 596 -11.66 411 1000000 8.20E-05 82.0 

234933 596 -11.66 414 1000000 8.24E-05 82.4 
234934 596 -11.66 417 1000000 8.27E-05 82.7 

234935 596 -11.66 420 1000000 8.31E-05 83.1 
234936 596 -11.66 423 1000000 8.34E-05 83.4 
234937 596 -11.66 426 1000000 8.38E-05 83.8 

234938 596 -11.66 429 1000000 8.41E-05 84.1 
234904 596 -11.66 432 1000000 8.44E-05 84.4 

235792 596 -11.66 435 1000000 8.46E-05 84.6 
235793 596 -11.66 438 1000000 8.48E-05 84.8 

235794 596 -11.66 441 1000000 8.49E-05 84.9 
235795 596 -11.66 444 1000000 8.50E-05 85.0 

235796 596 -11.66 447 1000000 8.49E-05 84.9 
235797 596 -11.66 449 1000000 8.48E-05 84.8 

235798 596 -11.66 452 1000000 8.47E-05 84.7 
235799 596 -11.66 455 1000000 8.51E-05 85.1 
235800 596 -11.66 458 1000000 8.65E-05 86.5 

235801 596 -11.66 461 1000000 8.91E-05 89.1 
235781 596 -11.66 464 1000000 8.99E-05 89.9 

236385 596 -11.66 465 1000000 8.92E-05 89.2 
236386 596 -11.66 466 1000000 9.01E-05 90.1 

236387 596 -11.66 467 1000000 9.11E-05 91.1 
236388 596 -11.66 468 1000000 9.21E-05 92.1 

236389 596 -11.66 469 1000000 9.29E-05 92.9 
236390 596 -11.66 470 1000000 9.35E-05 93.5 

236391 596 -11.66 471 1000000 9.38E-05 93.8 
236377 596 -11.66 472 1000000 9.36E-05 93.6 

236584 596 -11.66 474 1000000 9.30E-05 93.0 
236892 596 -11.66 475 1000000 9.18E-05 91.8 
236893 596 -11.66 476 1000000 9.06E-05 90.6 

236894 596 -11.66 477 1000000 8.92E-05 89.2 
236895 596 -11.66 478 1000000 8.79E-05 87.9 

NODE X Y Z Factor Strain Strain (micro) 
236896 596 -11.66 479 1000000 8.73E-05 87.3 
236886 596 -11.66 480 1000000 8.95E-05 89.5 

237774 596 -11.66 483 1000000 9.05E-05 90.5 
237775 596 -11.66 486 1000000 8.84E-05 88.4 

237776 596 -11.66 489 1000000 8.92E-05 89.2 
237777 596 -11.66 492 1000000 9.10E-05 91.0 

237778 596 -11.66 495 1000000 9.30E-05 93.0 
237779 596 -11.66 498 1000000 9.47E-05 94.7 

237780 596 -11.66 501 1000000 9.60E-05 96.0 
237781 596 -11.66 504 1000000 9.71E-05 97.1 

237782 596 -11.66 507 1000000 9.80E-05 98.0 
237783 596 -11.66 510 1000000 9.88E-05 98.8 
237784 596 -11.66 513 1000000 9.94E-05 99.4 

237785 596 -11.66 516 1000000 9.99E-05 99.9 
237786 596 -11.66 519 1000000 1.00E-04 100.4 

237787 596 -11.66 522 1000000 1.01E-04 100.8 
237788 596 -11.66 525 1000000 1.01E-04 101.2 

237758 596 -11.66 528 1000000 1.01E-04 101.5 
239230 596 -11.66 531 1000000 1.02E-04 101.8 

239231 596 -11.66 534 1000000 1.02E-04 102.0 
239232 596 -11.66 537 1000000 1.02E-04 102.2 

239233 596 -11.66 540 1000000 1.02E-04 102.4 
239234 596 -11.66 543 1000000 1.03E-04 102.6 

239235 596 -11.66 546 1000000 1.03E-04 102.8 
239236 596 -11.66 548 1000000 1.03E-04 102.9 
239237 596 -11.66 551 1000000 1.03E-04 103.0 

239238 596 -11.66 554 1000000 1.03E-04 103.1 
239239 596 -11.66 557 1000000 1.03E-04 103.2 

239240 596 -11.66 560 1000000 1.03E-04 103.3 
239241 596 -11.66 563 1000000 1.03E-04 103.3 

239242 596 -11.66 566 1000000 1.03E-04 103.4 
239243 596 -11.66 569 1000000 1.03E-04 103.5 

239244 596 -11.66 572 1000000 1.04E-04 103.5 
239245 596 -11.66 575 1000000 1.04E-04 103.6 

239246 596 -11.66 578 1000000 1.04E-04 103.6 
239247 596 -11.66 581 1000000 1.04E-04 103.7 
239248 596 -11.66 583 1000000 1.04E-04 103.7 

239249 596 -11.66 586 1000000 1.04E-04 103.8 
239250 596 -11.66 589 1000000 1.04E-04 103.8 

239251 596 -11.66 592 1000000 1.04E-04 103.9 
239252 596 -11.66 595 1000000 1.04E-04 103.9 

239206 596 -11.66 598 1000000 1.04E-04 104.0 
241078 596 -11.66 601 1000000 1.04E-04 104.1 

241079 596 -11.66 604 1000000 1.04E-04 104.2 
241080 596 -11.66 607 1000000 1.04E-04 104.2 

241081 596 -11.66 610 1000000 1.04E-04 104.3 
241082 596 -11.66 613 1000000 1.04E-04 104.4 

241083 596 -11.66 616 1000000 1.05E-04 104.5 
241084 596 -11.66 619 1000000 1.05E-04 104.6 
241085 596 -11.66 622 1000000 1.05E-04 104.7 

241086 596 -11.66 625 1000000 1.05E-04 104.8 
241087 596 -11.66 628 1000000 1.05E-04 104.9 
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NODE X Y Z Factor Strain Strain (micro) 
241088 596 -11.66 631 1000000 1.05E-04 105.0 
241089 596 -11.66 634 1000000 1.05E-04 105.1 

241090 596 -11.66 637 1000000 1.05E-04 105.2 
241091 596 -11.66 640 1000000 1.05E-04 105.3 

241092 596 -11.66 642 1000000 1.05E-04 105.4 
241093 596 -11.66 645 1000000 1.06E-04 105.5 

241094 596 -11.66 648 1000000 1.06E-04 105.6 
241095 596 -11.66 651 1000000 1.06E-04 105.8 

241096 596 -11.66 654 1000000 1.06E-04 105.9 
241097 596 -11.66 657 1000000 1.06E-04 106.0 

241098 596 -11.66 660 1000000 1.06E-04 106.1 
241099 596 -11.66 663 1000000 1.06E-04 106.2 
241100 596 -11.66 666 1000000 1.06E-04 106.4 

241101 596 -11.66 669 1000000 1.06E-04 106.5 
241102 596 -11.66 672 1000000 1.07E-04 106.6 

241103 596 -11.66 675 1000000 1.07E-04 106.8 
241104 596 -11.66 678 1000000 1.07E-04 106.9 

241105 596 -11.66 681 1000000 1.07E-04 107.0 
241049 596 -11.66 684 1000000 1.07E-04 107.1 

242973 596 -11.66 685 1000000 1.07E-04 107.2 
242974 596 -11.66 686 1000000 1.07E-04 107.3 

242975 596 -11.66 687 1000000 1.07E-04 107.3 
242976 596 -11.66 688 1000000 1.07E-04 107.4 

242977 596 -11.66 689 1000000 1.07E-04 107.4 
242978 596 -11.66 690 1000000 1.07E-04 107.5 
242979 596 -11.66 691 1000000 1.08E-04 107.5 

242980 596 -11.66 692 1000000 1.08E-04 107.6 
242981 596 -11.66 693 1000000 1.08E-04 107.6 

242982 596 -11.66 694 1000000 1.08E-04 107.7 
242983 596 -11.66 695 1000000 1.08E-04 107.7 

242984 596 -11.66 696 1000000 1.08E-04 107.8 
242985 596 -11.66 697 1000000 1.08E-04 107.8 

242986 596 -11.66 698 1000000 1.08E-04 107.9 
242987 596 -11.66 699 1000000 1.08E-04 107.9 

242988 596 -11.66 700 1000000 1.08E-04 108.0 
242989 596 -11.66 701 1000000 1.08E-04 108.0 
242990 596 -11.66 702 1000000 1.08E-04 108.1 

242991 596 -11.66 703 1000000 1.08E-04 108.1 
242992 596 -11.66 704 1000000 1.08E-04 108.2 

242993 596 -11.66 705 1000000 1.08E-04 108.2 
242994 596 -11.66 706 1000000 1.08E-04 108.3 

242995 596 -11.66 707 1000000 1.08E-04 108.3 
242996 596 -11.66 708 1000000 1.08E-04 108.4 

242997 596 -11.66 709 1000000 1.08E-04 108.5 
242998 596 -11.66 710 1000000 1.09E-04 108.5 

242999 596 -11.66 711 1000000 1.09E-04 108.6 
242945 596 -11.66 712 1000000 1.09E-04 108.6 

243552 596 -11.66 712 1000000 1.09E-04 108.7 
243619 596 -11.66 713 1000000 1.09E-04 108.7 
244887 596 -11.66 713 1000000 1.09E-04 108.8 

244888 596 -11.66 714 1000000 1.09E-04 108.8 
244889 596 -11.66 715 1000000 1.09E-04 108.9 

NODE X Y Z Factor Strain Strain (micro) 
244890 596 -11.66 716 1000000 1.09E-04 108.9 
244891 596 -11.66 717 1000000 1.09E-04 109.0 

244892 596 -11.66 718 1000000 1.09E-04 109.1 
244893 596 -11.66 719 1000000 1.09E-04 109.1 

244894 596 -11.66 720 1000000 1.09E-04 109.2 
244895 596 -11.66 721 1000000 1.09E-04 109.2 

244896 596 -11.66 722 1000000 1.09E-04 109.3 
244897 596 -11.66 723 1000000 1.09E-04 109.4 

244898 596 -11.66 724 1000000 1.09E-04 109.4 
244899 596 -11.66 725 1000000 1.10E-04 109.5 

244900 596 -11.66 726 1000000 1.10E-04 109.6 
244901 596 -11.66 727 1000000 1.10E-04 109.6 
244902 596 -11.66 728 1000000 1.10E-04 109.7 

244903 596 -11.66 729 1000000 1.10E-04 109.8 
244904 596 -11.66 730 1000000 1.10E-04 109.8 

244905 596 -11.66 731 1000000 1.10E-04 109.9 
244906 596 -11.66 732 1000000 1.10E-04 110.0 

244907 596 -11.66 733 1000000 1.10E-04 110.0 
244908 596 -11.66 734 1000000 1.10E-04 110.1 

244909 596 -11.66 735 1000000 1.10E-04 110.2 
244910 596 -11.66 736 1000000 1.10E-04 110.2 

244911 596 -11.66 737 1000000 1.10E-04 110.3 
244861 596 -11.66 738 1000000 1.10E-04 110.4 

246053 596 -11.66 741 1000000 1.11E-04 110.6 
246054 596 -11.66 744 1000000 1.11E-04 110.8 
246055 596 -11.66 747 1000000 1.11E-04 111.0 

246056 596 -11.66 750 1000000 1.11E-04 111.2 
246057 596 -11.66 753 1000000 1.11E-04 111.3 

246058 596 -11.66 756 1000000 1.11E-04 111.5 
246059 596 -11.66 759 1000000 1.12E-04 111.6 

246060 596 -11.66 762 1000000 1.12E-04 111.7 
246061 596 -11.66 765 1000000 1.12E-04 111.8 

246062 596 -11.66 768 1000000 1.12E-04 111.9 
246063 596 -11.66 771 1000000 1.12E-04 111.9 

246064 596 -11.66 774 1000000 1.12E-04 112.0 
246065 596 -11.66 777 1000000 1.12E-04 112.0 
246039 596 -11.66 780 1000000 1.12E-04 111.9 

247183 596 -11.66 783 1000000 1.12E-04 111.8 
247184 596 -11.66 786 1000000 1.12E-04 111.7 

247185 596 -11.66 789 1000000 1.12E-04 111.6 
247186 596 -11.66 792 1000000 1.11E-04 111.5 

247187 596 -11.66 795 1000000 1.11E-04 111.3 
247188 596 -11.66 798 1000000 1.11E-04 111.0 

247189 596 -11.66 801 1000000 1.11E-04 110.8 
247190 596 -11.66 804 1000000 1.10E-04 110.5 

247191 596 -11.66 807 1000000 1.10E-04 110.1 
247192 596 -11.66 810 1000000 1.10E-04 109.8 

247193 596 -11.66 813 1000000 1.09E-04 109.4 
247194 596 -11.66 816 1000000 1.09E-04 108.9 
247195 596 -11.66 819 1000000 1.08E-04 108.5 

247196 596 -11.66 822 1000000 1.08E-04 108.0 
247197 596 -11.66 825 1000000 1.07E-04 107.4 
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NODE X Y Z Factor Strain Strain (micro) 
247198 596 -11.66 828 1000000 1.07E-04 106.9 
247199 596 -11.66 831 1000000 1.06E-04 106.3 

247165 596 -11.66 834 1000000 1.06E-04 105.7 
249301 596 -11.66 837 1000000 1.05E-04 105.0 

249302 596 -11.66 840 1000000 1.04E-04 104.4 
249303 596 -11.66 843 1000000 1.04E-04 103.7 

249304 596 -11.66 846 1000000 1.03E-04 103.0 
249305 596 -11.66 849 1000000 1.02E-04 102.3 

249306 596 -11.66 852 1000000 1.02E-04 101.5 
249307 596 -11.66 855 1000000 1.01E-04 100.8 

249308 596 -11.66 858 1000000 1.00E-04 100.0 
249309 596 -11.66 861 1000000 9.92E-05 99.2 
249310 596 -11.66 864 1000000 9.84E-05 98.4 

249311 596 -11.66 867 1000000 9.76E-05 97.6 
249312 596 -11.66 870 1000000 9.68E-05 96.8 

249313 596 -11.66 873 1000000 9.59E-05 95.9 
249314 596 -11.66 876 1000000 9.51E-05 95.1 

249315 596 -11.66 879 1000000 9.42E-05 94.2 
249316 596 -11.66 882 1000000 9.34E-05 93.4 

249317 596 -11.66 885 1000000 9.25E-05 92.5 
249318 596 -11.66 888 1000000 9.17E-05 91.7 

249319 596 -11.66 890 1000000 9.08E-05 90.8 
249320 596 -11.66 893 1000000 9.00E-05 90.0 

249321 596 -11.66 896 1000000 8.91E-05 89.1 
249322 596 -11.66 899 1000000 8.82E-05 88.2 
249323 596 -11.66 902 1000000 8.74E-05 87.4 

249324 596 -11.66 905 1000000 8.64E-05 86.4 
249325 596 -11.66 908 1000000 8.55E-05 85.5 

249326 596 -11.66 911 1000000 8.45E-05 84.5 
249327 596 -11.66 914 1000000 8.35E-05 83.5 

249328 596 -11.66 917 1000000 8.23E-05 82.3 
249329 596 -11.66 920 1000000 8.10E-05 81.0 

249330 596 -11.66 923 1000000 7.95E-05 79.5 
249331 596 -11.66 926 1000000 7.77E-05 77.7 

249332 596 -11.66 929 1000000 7.56E-05 75.6 
249333 596 -11.66 932 1000000 7.33E-05 73.3 
249334 596 -11.66 935 1000000 7.10E-05 71.0 

249335 596 -11.66 938 1000000 6.96E-05 69.6 
249336 596 -11.66 941 1000000 7.04E-05 70.4 

249264 596 -11.66 944 1000000 7.09E-05 70.9 
250051 596 -11.66 952 1000000 7.18E-05 71.8 

250118 596 -11.66 960 1000000 6.88E-05 68.8 
250618 596 -11.66 1005 1000000 6.17E-05 61.7 

250619 596 -11.66 1051 1000000 5.51E-05 55.1 
250620 596 -11.66 1096 1000000 4.71E-05 47.1 

250621 596 -11.66 1141 1000000 3.93E-05 39.3 
250622 596 -11.66 1187 1000000 3.08E-05 30.8 

250623 596 -11.66 1232 1000000 2.30E-05 23.0 
250624 596 -11.66 1277 1000000 1.36E-05 13.6 
250625 596 -11.66 1322 1000000 7.90E-06 7.9 

250626 596 -11.66 1368 1000000 -4.91E-06 -4.9 
250608 596 -11.66 1413 1000000 -5.33E-06 -5.3 

NODE X Y Z Factor Strain Strain (micro) 
250855 596 -11.66 1416 1000000 2.98E-06 3.0 
250922 596 -11.66 1424 1000000 1.10E-06 1.1 
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Node x y z 
  

Micro Strains 
233488 649 -12.72 0.0 1000000 -6.33E-06 -6.3 
233497 649 -12.72 8.0 1000000 -7.10E-06 -7.1 

233572 649 -12.72 11.0 1000000 -4.18E-06 -4.2 
233800 649 -12.72 56.3 1000000 3.01E-06 3.0 

233801 649 -12.72 101.5 1000000 1.69E-05 16.9 
233802 649 -12.72 146.8 1000000 2.92E-05 29.2 

233789 649 -12.72 192.0 1000000 4.37E-05 43.7 
233966 649 -12.72 240.0 1000000 5.88E-05 58.8 

233957 649 -12.72 288.0 1000000 7.53E-05 75.3 
234041 649 -12.72 378.0 1000000 8.81E-05 88.1 

234983 649 -12.72 381.0 1000000 9.43E-05 94.3 
234984 649 -12.72 384.0 1000000 9.67E-05 96.7 
234985 649 -12.72 387.0 1000000 9.82E-05 98.2 

234986 649 -12.72 390.0 1000000 9.91E-05 99.1 
234987 649 -12.72 393.0 1000000 9.97E-05 99.7 

234988 649 -12.72 396.0 1000000 1.00E-04 100.2 
234989 649 -12.72 399.0 1000000 1.01E-04 100.7 

234990 649 -12.72 402.0 1000000 1.01E-04 101.3 
234991 649 -12.72 405.0 1000000 1.02E-04 101.9 

234992 649 -12.72 408.0 1000000 1.03E-04 102.6 
234993 649 -12.72 411.0 1000000 1.03E-04 103.3 

234994 649 -12.72 414.0 1000000 1.04E-04 103.9 
234995 649 -12.72 417.0 1000000 1.05E-04 104.6 

234996 649 -12.72 420.0 1000000 1.05E-04 105.3 
234997 649 -12.72 423.0 1000000 1.06E-04 106.0 
234998 649 -12.72 426.0 1000000 1.07E-04 106.7 

234999 649 -12.72 429.0 1000000 1.07E-04 107.4 
234958 649 -12.72 432.0 1000000 1.08E-04 108.1 

235832 649 -12.72 434.9 1000000 1.09E-04 108.7 
235833 649 -12.72 437.8 1000000 1.09E-04 109.2 

235834 649 -12.72 440.7 1000000 1.10E-04 109.6 
235835 649 -12.72 443.6 1000000 1.10E-04 109.7 

235836 649 -12.72 446.5 1000000 1.10E-04 109.6 
235837 649 -12.72 449.5 1000000 1.09E-04 109.0 

235838 649 -12.72 452.4 1000000 1.08E-04 108.0 
235839 649 -12.72 455.3 1000000 1.07E-04 106.8 
235840 649 -12.72 458.2 1000000 1.06E-04 105.8 

235841 649 -12.72 461.1 1000000 1.06E-04 105.6 
235814 649 -12.72 464.0 1000000 1.06E-04 106.4 

236416 649 -12.72 465.0 1000000 1.07E-04 107.2 
236417 649 -12.72 466.0 1000000 1.08E-04 108.1 

236418 649 -12.72 467.0 1000000 1.09E-04 109.0 
236419 649 -12.72 468.0 1000000 1.10E-04 109.9 

236420 649 -12.72 469.0 1000000 1.11E-04 110.7 
236421 649 -12.72 470.0 1000000 1.11E-04 111.4 

236422 649 -12.72 471.0 1000000 1.12E-04 112.4 
236401 649 -12.72 472.0 1000000 1.13E-04 112.5 

236587 649 -12.72 474.0 1000000 1.14E-04 113.7 
236917 649 -12.72 475.0 1000000 1.13E-04 113.0 
236918 649 -12.72 476.0 1000000 1.14E-04 113.6 

236919 649 -12.72 477.0 1000000 1.13E-04 113.3 
236920 649 -12.72 478.0 1000000 1.13E-04 112.9 

NODE X Y Z Factor Strain Strain (micro) 
236921 649 -12.72 479.0 1000000 1.12E-04 112.5 
236904 649 -12.72 480.0 1000000 1.12E-04 111.7 

237829 649 -12.72 483.0 1000000 1.10E-04 110.3 
237830 649 -12.72 486.0 1000000 1.09E-04 109.0 

237831 649 -12.72 489.0 1000000 1.09E-04 108.6 
237832 649 -12.72 492.0 1000000 1.09E-04 108.8 

237833 649 -12.72 495.0 1000000 1.09E-04 109.5 
237834 649 -12.72 498.0 1000000 1.10E-04 110.3 

237835 649 -12.72 501.0 1000000 1.11E-04 111.2 
237836 649 -12.72 504.0 1000000 1.12E-04 112.0 

237837 649 -12.72 507.0 1000000 1.13E-04 112.7 
237838 649 -12.72 510.0 1000000 1.13E-04 113.4 
237839 649 -12.72 513.0 1000000 1.14E-04 113.9 

237840 649 -12.72 516.0 1000000 1.14E-04 114.4 
237841 649 -12.72 519.0 1000000 1.15E-04 114.8 

237842 649 -12.72 522.0 1000000 1.15E-04 115.1 
237843 649 -12.72 525.0 1000000 1.15E-04 115.5 

237806 649 -12.72 528.0 1000000 1.16E-04 115.7 
239309 649 -12.72 530.9 1000000 1.16E-04 116.0 

239310 649 -12.72 533.8 1000000 1.16E-04 116.1 
239311 649 -12.72 536.8 1000000 1.16E-04 116.3 

239312 649 -12.72 539.7 1000000 1.16E-04 116.4 
239313 649 -12.72 542.6 1000000 1.17E-04 116.5 

239314 649 -12.72 545.5 1000000 1.17E-04 116.6 
239315 649 -12.72 548.4 1000000 1.17E-04 116.6 
239316 649 -12.72 551.3 1000000 1.17E-04 116.6 

239317 649 -12.72 554.3 1000000 1.17E-04 116.6 
239318 649 -12.72 557.2 1000000 1.17E-04 116.6 

239319 649 -12.72 560.1 1000000 1.17E-04 116.6 
239320 649 -12.72 563.0 1000000 1.17E-04 116.5 

239321 649 -12.72 565.9 1000000 1.17E-04 116.5 
239322 649 -12.72 568.8 1000000 1.16E-04 116.5 

239323 649 -12.72 571.8 1000000 1.16E-04 116.4 
239324 649 -12.72 574.7 1000000 1.16E-04 116.4 

239325 649 -12.72 577.6 1000000 1.16E-04 116.4 
239326 649 -12.72 580.5 1000000 1.16E-04 116.4 
239327 649 -12.72 583.4 1000000 1.16E-04 116.4 

239328 649 -12.72 586.3 1000000 1.16E-04 116.4 
239329 649 -12.72 589.3 1000000 1.16E-04 116.4 

239330 649 -12.72 592.2 1000000 1.16E-04 116.4 
239331 649 -12.72 595.1 1000000 1.16E-04 116.5 

239278 649 -12.72 598.0 1000000 1.17E-04 116.5 
241172 649 -12.72 601.0 1000000 1.17E-04 116.6 

241173 649 -12.72 603.9 1000000 1.17E-04 116.6 
241174 649 -12.72 606.9 1000000 1.17E-04 116.7 

241175 649 -12.72 609.9 1000000 1.17E-04 116.8 
241176 649 -12.72 612.8 1000000 1.17E-04 116.9 

241177 649 -12.72 615.8 1000000 1.17E-04 117.0 
241178 649 -12.72 618.8 1000000 1.17E-04 117.0 
241179 649 -12.72 621.7 1000000 1.17E-04 117.1 

241180 649 -12.72 624.7 1000000 1.17E-04 117.2 
241181 649 -12.72 627.7 1000000 1.17E-04 117.3 

Table B2.6: Longitudinal Strains I-75 FEM No Barriers Girder 13 



127 
 

NODE X Y Z Factor Strain Strain (micro) 
241182 649 -12.72 630.6 1000000 1.17E-04 117.4 
241183 649 -12.72 633.6 1000000 1.18E-04 117.5 

241184 649 -12.72 636.6 1000000 1.18E-04 117.6 
241185 649 -12.72 639.5 1000000 1.18E-04 117.7 

241186 649 -12.72 642.5 1000000 1.18E-04 117.8 
241187 649 -12.72 645.4 1000000 1.18E-04 117.9 

241188 649 -12.72 648.4 1000000 1.18E-04 118.0 
241189 649 -12.72 651.4 1000000 1.18E-04 118.2 

241190 649 -12.72 654.3 1000000 1.18E-04 118.3 
241191 649 -12.72 657.3 1000000 1.18E-04 118.4 

241192 649 -12.72 660.3 1000000 1.18E-04 118.5 
241193 649 -12.72 663.2 1000000 1.19E-04 118.6 
241194 649 -12.72 666.2 1000000 1.19E-04 118.7 

241195 649 -12.72 669.2 1000000 1.19E-04 118.8 
241196 649 -12.72 672.1 1000000 1.19E-04 118.9 

241197 649 -12.72 675.1 1000000 1.19E-04 119.1 
241198 649 -12.72 678.1 1000000 1.19E-04 119.2 

241199 649 -12.72 681.0 1000000 1.19E-04 119.3 
241136 649 -12.72 684.0 1000000 1.19E-04 119.4 

243064 649 -12.72 685.0 1000000 1.19E-04 119.5 
243065 649 -12.72 686.0 1000000 1.19E-04 119.5 

243066 649 -12.72 686.9 1000000 1.20E-04 119.5 
243067 649 -12.72 687.9 1000000 1.20E-04 119.6 

243068 649 -12.72 688.9 1000000 1.20E-04 119.6 
243069 649 -12.72 689.9 1000000 1.20E-04 119.7 
243070 649 -12.72 690.9 1000000 1.20E-04 119.7 

243071 649 -12.72 691.9 1000000 1.20E-04 119.8 
243072 649 -12.72 692.8 1000000 1.20E-04 119.8 

243073 649 -12.72 693.8 1000000 1.20E-04 119.8 
243074 649 -12.72 694.8 1000000 1.20E-04 119.9 

243075 649 -12.72 695.8 1000000 1.20E-04 119.9 
243076 649 -12.72 696.8 1000000 1.20E-04 120.0 

243077 649 -12.72 697.8 1000000 1.20E-04 120.0 
243078 649 -12.72 698.7 1000000 1.20E-04 120.1 

243079 649 -12.72 699.7 1000000 1.20E-04 120.1 
243080 649 -12.72 700.7 1000000 1.20E-04 120.2 
243081 649 -12.72 701.7 1000000 1.20E-04 120.2 

243082 649 -12.72 702.7 1000000 1.20E-04 120.3 
243083 649 -12.72 703.6 1000000 1.20E-04 120.3 

243084 649 -12.72 704.6 1000000 1.20E-04 120.4 
243085 649 -12.72 705.6 1000000 1.20E-04 120.4 

243086 649 -12.72 706.6 1000000 1.20E-04 120.5 
243087 649 -12.72 707.6 1000000 1.21E-04 120.5 

243088 649 -12.72 708.6 1000000 1.21E-04 120.6 
243089 649 -12.72 709.5 1000000 1.21E-04 120.6 

243090 649 -12.72 710.5 1000000 1.21E-04 120.7 
243029 649 -12.72 711.5 1000000 1.21E-04 120.7 

243555 649 -12.72 712.0 1000000 1.21E-04 120.8 
243622 649 -12.72 712.5 1000000 1.21E-04 120.8 
244972 649 -12.72 713.5 1000000 1.21E-04 120.8 

244973 649 -12.72 714.5 1000000 1.21E-04 120.9 
244974 649 -12.72 715.4 1000000 1.21E-04 121.0 

NODE X Y Z Factor Strain Strain (micro) 
244975 649 -12.72 716.4 1000000 1.21E-04 121.0 
244976 649 -12.72 717.4 1000000 1.21E-04 121.1 

244977 649 -12.72 718.4 1000000 1.21E-04 121.1 
244978 649 -12.72 719.4 1000000 1.21E-04 121.2 

244979 649 -12.72 720.3 1000000 1.21E-04 121.3 
244980 649 -12.72 721.3 1000000 1.21E-04 121.3 

244981 649 -12.72 722.3 1000000 1.21E-04 121.4 
244982 649 -12.72 723.3 1000000 1.21E-04 121.5 

244983 649 -12.72 724.3 1000000 1.22E-04 121.5 
244984 649 -12.72 725.3 1000000 1.22E-04 121.6 

244985 649 -12.72 726.2 1000000 1.22E-04 121.7 
244986 649 -12.72 727.2 1000000 1.22E-04 121.8 
244987 649 -12.72 728.2 1000000 1.22E-04 121.8 

244988 649 -12.72 729.2 1000000 1.22E-04 121.9 
244989 649 -12.72 730.2 1000000 1.22E-04 122.0 

244990 649 -12.72 731.1 1000000 1.22E-04 122.1 
244991 649 -12.72 732.1 1000000 1.22E-04 122.1 

244992 649 -12.72 733.1 1000000 1.22E-04 122.2 
244993 649 -12.72 734.1 1000000 1.22E-04 122.3 

244994 649 -12.72 735.1 1000000 1.22E-04 122.4 
244995 649 -12.72 736.0 1000000 1.22E-04 122.5 

244996 649 -12.72 737.0 1000000 1.23E-04 122.6 
244939 649 -12.72 738.0 1000000 1.23E-04 122.7 

246102 649 -12.72 741.0 1000000 1.23E-04 122.9 
246103 649 -12.72 744.0 1000000 1.23E-04 123.2 
246104 649 -12.72 747.0 1000000 1.23E-04 123.4 

246105 649 -12.72 750.0 1000000 1.24E-04 123.7 
246106 649 -12.72 753.0 1000000 1.24E-04 123.9 

246107 649 -12.72 756.0 1000000 1.24E-04 124.2 
246108 649 -12.72 759.0 1000000 1.24E-04 124.4 

246109 649 -12.72 762.0 1000000 1.25E-04 124.5 
246110 649 -12.72 765.0 1000000 1.25E-04 124.7 

246111 649 -12.72 768.0 1000000 1.25E-04 124.8 
246112 649 -12.72 771.0 1000000 1.25E-04 124.8 

246113 649 -12.72 774.0 1000000 1.25E-04 124.8 
246114 649 -12.72 777.0 1000000 1.25E-04 124.8 
246081 649 -12.72 780.0 1000000 1.25E-04 124.8 

247244 649 -12.72 783.0 1000000 1.25E-04 124.7 
247245 649 -12.72 786.0 1000000 1.25E-04 124.6 

247246 649 -12.72 789.0 1000000 1.24E-04 124.4 
247247 649 -12.72 792.0 1000000 1.24E-04 124.3 

247248 649 -12.72 795.0 1000000 1.24E-04 124.1 
247249 649 -12.72 798.0 1000000 1.24E-04 123.8 

247250 649 -12.72 801.0 1000000 1.23E-04 123.5 
247251 649 -12.72 804.0 1000000 1.23E-04 123.1 

247252 649 -12.72 807.0 1000000 1.23E-04 122.7 
247253 649 -12.72 810.0 1000000 1.22E-04 122.3 

247254 649 -12.72 813.0 1000000 1.22E-04 121.8 
247255 649 -12.72 816.0 1000000 1.21E-04 121.2 
247256 649 -12.72 819.0 1000000 1.21E-04 120.6 

247257 649 -12.72 822.0 1000000 1.20E-04 120.0 
247258 649 -12.72 825.0 1000000 1.19E-04 119.3 
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NODE X Y Z Factor Strain Strain (micro) 

247259 649 -12.72 828.0 1000000 1.19E-04 118.6 
247260 649 -12.72 831.0 1000000 1.18E-04 117.9 

247219 649 -12.72 834.0 1000000 1.17E-04 117.1 
249419 649 -12.72 837.0 1000000 1.16E-04 116.3 

249420 649 -12.72 839.9 1000000 1.15E-04 115.4 
249421 649 -12.72 842.9 1000000 1.15E-04 114.5 

249422 649 -12.72 845.9 1000000 1.14E-04 113.7 
249423 649 -12.72 848.9 1000000 1.13E-04 112.7 

249424 649 -12.72 851.8 1000000 1.12E-04 111.7 
249425 649 -12.72 854.8 1000000 1.11E-04 110.7 
249426 649 -12.72 857.8 1000000 1.10E-04 109.7 

249427 649 -12.72 860.8 1000000 1.09E-04 108.7 
249428 649 -12.72 863.7 1000000 1.08E-04 107.6 

249429 649 -12.72 866.7 1000000 1.06E-04 106.5 
249430 649 -12.72 869.7 1000000 1.05E-04 105.4 

249431 649 -12.72 872.6 1000000 1.04E-04 104.3 
249432 649 -12.72 875.6 1000000 1.03E-04 103.2 

249433 649 -12.72 878.6 1000000 1.02E-04 102.1 
249434 649 -12.72 881.6 1000000 1.01E-04 101.1 

249435 649 -12.72 884.5 1000000 1.00E-04 100.0 
249436 649 -12.72 887.5 1000000 9.90E-05 99.0 
249437 649 -12.72 890.5 1000000 9.79E-05 97.9 

249438 649 -12.72 893.5 1000000 9.69E-05 96.9 
249439 649 -12.72 896.4 1000000 9.59E-05 95.9 

249440 649 -12.72 899.4 1000000 9.48E-05 94.8 
249441 649 -12.72 902.4 1000000 9.38E-05 93.8 

249442 649 -12.72 905.4 1000000 9.28E-05 92.8 
249443 649 -12.72 908.3 1000000 9.18E-05 91.8 

249444 649 -12.72 911.3 1000000 9.07E-05 90.7 
249445 649 -12.72 914.3 1000000 8.96E-05 89.6 

249446 649 -12.72 917.2 1000000 8.85E-05 88.5 
249447 649 -12.72 920.2 1000000 8.73E-05 87.3 

249448 649 -12.72 923.2 1000000 8.61E-05 86.1 
249449 649 -12.72 926.2 1000000 8.50E-05 85.0 
249450 649 -12.72 929.1 1000000 8.39E-05 83.9 

249451 649 -12.72 932.1 1000000 8.31E-05 83.1 
249452 649 -12.72 935.1 1000000 8.29E-05 82.9 

249453 649 -12.72 938.1 1000000 8.35E-05 83.5 
249454 649 -12.72 941.0 1000000 8.49E-05 84.9 

249375 649 -12.72 944.0 1000000 8.67E-05 86.7 
250054 649 -12.72 952.0 1000000 8.62E-05 86.2 

250121 649 -12.72 960.0 1000000 8.22E-05 82.2 
250655 649 -12.72 1005.3 1000000 7.86E-05 78.6 

250656 649 -12.72 1050.6 1000000 6.90E-05 69.0 
250657 649 -12.72 1095.9 1000000 5.59E-05 55.9 
250658 649 -12.72 1141.2 1000000 4.46E-05 44.6 

250659 649 -12.72 1186.5 1000000 3.22E-05 32.2 
250660 649 -12.72 1231.8 1000000 2.11E-05 21.1 

250661 649 -12.72 1277.1 1000000 7.97E-06 8.0 
250662 649 -12.72 1322.4 1000000 5.60E-07 0.6 

250663 649 -12.72 1367.7 1000000 -1.49E-05 -14.9 
250638 649 -12.72 1413.0 1000000 -9.22E-06 -9.2 

NODE X Y Z Factor Strain Strain (micro) 

250858 649 -12.72 1416.0 1000000 3.71E-06 3.7 
250925 649 -12.72 1424.0 1000000 1.67E-06 1.7 
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NODE X Y Z Factor Strain Strain (micro) 
233482 596 -11.66 0 1000000 -2.27E-06 -2.3 
233484 596 -11.66 8 1000000 -4.52E-06 -4.5 

233569 596 -11.66 11 1000000 -2.16E-07 -0.2 
233781 596 -11.66 56 1000000 1.12E-05 11.2 

233782 596 -11.66 102 1000000 2.37E-05 23.7 
233783 596 -11.66 147 1000000 3.48E-05 34.8 

233777 596 -11.66 192 1000000 4.76E-05 47.6 
233953 596 -11.66 240 1000000 6.04E-05 60.4 

233951 596 -11.66 288 1000000 7.50E-05 75.0 
234038 596 -11.66 378 1000000 8.68E-05 86.8 

234922 596 -11.66 381 1000000 9.31E-05 93.1 
234923 596 -11.66 384 1000000 9.53E-05 95.3 
234924 596 -11.66 387 1000000 9.65E-05 96.5 

234925 596 -11.66 390 1000000 9.71E-05 97.1 
234926 596 -11.66 393 1000000 9.75E-05 97.5 

234927 596 -11.66 396 1000000 9.79E-05 97.9 
234928 596 -11.66 399 1000000 9.84E-05 98.4 

234929 596 -11.66 402 1000000 9.89E-05 98.9 
234930 596 -11.66 405 1000000 9.95E-05 99.5 

234931 596 -11.66 408 1000000 1.00E-04 100.1 
234932 596 -11.66 411 1000000 1.01E-04 100.7 

234933 596 -11.66 414 1000000 1.01E-04 101.4 
234934 596 -11.66 417 1000000 1.02E-04 102.1 

234935 596 -11.66 420 1000000 1.03E-04 102.8 
234936 596 -11.66 423 1000000 1.03E-04 103.5 
234937 596 -11.66 426 1000000 1.04E-04 104.2 

234938 596 -11.66 429 1000000 1.05E-04 104.9 
234904 596 -11.66 432 1000000 1.06E-04 105.6 

235792 596 -11.66 435 1000000 1.06E-04 106.4 
235793 596 -11.66 438 1000000 1.07E-04 107.1 

235794 596 -11.66 441 1000000 1.08E-04 107.8 
235795 596 -11.66 444 1000000 1.08E-04 108.5 

235796 596 -11.66 447 1000000 1.09E-04 109.1 
235797 596 -11.66 449 1000000 1.10E-04 109.8 

235798 596 -11.66 452 1000000 1.10E-04 110.5 
235799 596 -11.66 455 1000000 1.11E-04 111.1 
235800 596 -11.66 458 1000000 1.12E-04 111.8 

235801 596 -11.66 461 1000000 1.12E-04 112.4 
235781 596 -11.66 464 1000000 1.13E-04 112.9 

236385 596 -11.66 465 1000000 1.13E-04 113.2 
236386 596 -11.66 466 1000000 1.13E-04 113.4 

236387 596 -11.66 467 1000000 1.14E-04 113.6 
236388 596 -11.66 468 1000000 1.14E-04 113.8 

236389 596 -11.66 469 1000000 1.14E-04 114.0 
236390 596 -11.66 470 1000000 1.14E-04 114.2 

236391 596 -11.66 471 1000000 1.14E-04 114.4 
236377 596 -11.66 472 1000000 1.15E-04 114.6 

236584 596 -11.66 474 1000000 1.15E-04 114.9 
236892 596 -11.66 475 1000000 1.15E-04 115.1 
236893 596 -11.66 476 1000000 1.15E-04 115.3 

236894 596 -11.66 477 1000000 1.15E-04 115.5 
236895 596 -11.66 478 1000000 1.16E-04 115.7 

NODE X Y Z Factor Strain Strain (micro) 
236896 596 -11.66 479 1000000 1.16E-04 115.8 
236886 596 -11.66 480 1000000 1.16E-04 116.1 

237774 596 -11.66 483 1000000 1.17E-04 116.5 
237775 596 -11.66 486 1000000 1.17E-04 117.0 

237776 596 -11.66 489 1000000 1.17E-04 117.4 
237777 596 -11.66 492 1000000 1.18E-04 117.9 

237778 596 -11.66 495 1000000 1.18E-04 118.3 
237779 596 -11.66 498 1000000 1.19E-04 118.7 

237780 596 -11.66 501 1000000 1.19E-04 119.0 
237781 596 -11.66 504 1000000 1.19E-04 119.3 

237782 596 -11.66 507 1000000 1.20E-04 119.6 
237783 596 -11.66 510 1000000 1.20E-04 119.9 
237784 596 -11.66 513 1000000 1.20E-04 120.2 

237785 596 -11.66 516 1000000 1.20E-04 120.4 
237786 596 -11.66 519 1000000 1.21E-04 120.6 

237787 596 -11.66 522 1000000 1.21E-04 120.8 
237788 596 -11.66 525 1000000 1.21E-04 121.0 

237758 596 -11.66 528 1000000 1.21E-04 121.1 
239230 596 -11.66 531 1000000 1.21E-04 121.2 

239231 596 -11.66 534 1000000 1.21E-04 121.3 
239232 596 -11.66 537 1000000 1.21E-04 121.4 

239233 596 -11.66 540 1000000 1.21E-04 121.5 
239234 596 -11.66 543 1000000 1.22E-04 121.5 

239235 596 -11.66 546 1000000 1.22E-04 121.6 
239236 596 -11.66 548 1000000 1.22E-04 121.6 
239237 596 -11.66 551 1000000 1.22E-04 121.6 

239238 596 -11.66 554 1000000 1.22E-04 121.6 
239239 596 -11.66 557 1000000 1.22E-04 121.6 

239240 596 -11.66 560 1000000 1.22E-04 121.5 
239241 596 -11.66 563 1000000 1.22E-04 121.5 

239242 596 -11.66 566 1000000 1.21E-04 121.5 
239243 596 -11.66 569 1000000 1.21E-04 121.4 

239244 596 -11.66 572 1000000 1.21E-04 121.4 
239245 596 -11.66 575 1000000 1.21E-04 121.3 

239246 596 -11.66 578 1000000 1.21E-04 121.3 
239247 596 -11.66 581 1000000 1.21E-04 121.3 
239248 596 -11.66 583 1000000 1.21E-04 121.2 

239249 596 -11.66 586 1000000 1.21E-04 121.2 
239250 596 -11.66 589 1000000 1.21E-04 121.1 

239251 596 -11.66 592 1000000 1.21E-04 121.1 
239252 596 -11.66 595 1000000 1.21E-04 121.1 

239206 596 -11.66 598 1000000 1.21E-04 121.1 
241078 596 -11.66 601 1000000 1.21E-04 121.1 

241079 596 -11.66 604 1000000 1.21E-04 121.0 
241080 596 -11.66 607 1000000 1.21E-04 121.0 

241081 596 -11.66 610 1000000 1.21E-04 121.0 
241082 596 -11.66 613 1000000 1.21E-04 121.0 

241083 596 -11.66 616 1000000 1.21E-04 121.0 
241084 596 -11.66 619 1000000 1.21E-04 121.1 
241085 596 -11.66 622 1000000 1.21E-04 121.1 

241086 596 -11.66 625 1000000 1.21E-04 121.1 
241087 596 -11.66 628 1000000 1.21E-04 121.1 
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NODE X Y Z Factor Strain Strain (micro) 
241088 596 -11.66 631 1000000 1.21E-04 121.1 
241089 596 -11.66 634 1000000 1.21E-04 121.1 

241090 596 -11.66 637 1000000 1.21E-04 121.2 
241091 596 -11.66 640 1000000 1.21E-04 121.2 

241092 596 -11.66 642 1000000 1.21E-04 121.2 
241093 596 -11.66 645 1000000 1.21E-04 121.3 

241094 596 -11.66 648 1000000 1.21E-04 121.3 
241095 596 -11.66 651 1000000 1.21E-04 121.4 

241096 596 -11.66 654 1000000 1.21E-04 121.4 
241097 596 -11.66 657 1000000 1.21E-04 121.5 

241098 596 -11.66 660 1000000 1.22E-04 121.5 
241099 596 -11.66 663 1000000 1.22E-04 121.6 
241100 596 -11.66 666 1000000 1.22E-04 121.6 

241101 596 -11.66 669 1000000 1.22E-04 121.7 
241102 596 -11.66 672 1000000 1.22E-04 121.7 

241103 596 -11.66 675 1000000 1.22E-04 121.8 
241104 596 -11.66 678 1000000 1.22E-04 121.9 

241105 596 -11.66 681 1000000 1.22E-04 122.0 
241049 596 -11.66 684 1000000 1.22E-04 122.0 

242973 596 -11.66 685 1000000 1.22E-04 122.0 
242974 596 -11.66 686 1000000 1.22E-04 122.1 

242975 596 -11.66 687 1000000 1.22E-04 122.1 
242976 596 -11.66 688 1000000 1.22E-04 122.1 

242977 596 -11.66 689 1000000 1.22E-04 122.2 
242978 596 -11.66 690 1000000 1.22E-04 122.2 
242979 596 -11.66 691 1000000 1.22E-04 122.2 

242980 596 -11.66 692 1000000 1.22E-04 122.3 
242981 596 -11.66 693 1000000 1.22E-04 122.3 

242982 596 -11.66 694 1000000 1.22E-04 122.3 
242983 596 -11.66 695 1000000 1.22E-04 122.3 

242984 596 -11.66 696 1000000 1.22E-04 122.4 
242985 596 -11.66 697 1000000 1.22E-04 122.4 

242986 596 -11.66 698 1000000 1.22E-04 122.4 
242987 596 -11.66 699 1000000 1.22E-04 122.5 

242988 596 -11.66 700 1000000 1.23E-04 122.5 
242989 596 -11.66 701 1000000 1.23E-04 122.5 
242990 596 -11.66 702 1000000 1.23E-04 122.6 

242991 596 -11.66 703 1000000 1.23E-04 122.6 
242992 596 -11.66 704 1000000 1.23E-04 122.6 

242993 596 -11.66 705 1000000 1.23E-04 122.7 
242994 596 -11.66 706 1000000 1.23E-04 122.7 

242995 596 -11.66 707 1000000 1.23E-04 122.8 
242996 596 -11.66 708 1000000 1.23E-04 122.8 

242997 596 -11.66 709 1000000 1.23E-04 122.8 
242998 596 -11.66 710 1000000 1.23E-04 122.9 

242999 596 -11.66 711 1000000 1.23E-04 122.9 
242945 596 -11.66 712 1000000 1.23E-04 122.9 

243552 596 -11.66 712 1000000 1.23E-04 123.0 
243619 596 -11.66 713 1000000 1.23E-04 123.0 
244887 596 -11.66 713 1000000 1.23E-04 123.0 

244888 596 -11.66 714 1000000 1.23E-04 123.1 
244889 596 -11.66 715 1000000 1.23E-04 123.1 

NODE X Y Z Factor Strain Strain (micro) 
244890 596 -11.66 716 1000000 1.23E-04 123.2 
244891 596 -11.66 717 1000000 1.23E-04 123.2 

244892 596 -11.66 718 1000000 1.23E-04 123.3 
244893 596 -11.66 719 1000000 1.23E-04 123.3 

244894 596 -11.66 720 1000000 1.23E-04 123.4 
244895 596 -11.66 721 1000000 1.23E-04 123.4 

244896 596 -11.66 722 1000000 1.23E-04 123.4 
244897 596 -11.66 723 1000000 1.23E-04 123.5 

244898 596 -11.66 724 1000000 1.24E-04 123.5 
244899 596 -11.66 725 1000000 1.24E-04 123.6 

244900 596 -11.66 726 1000000 1.24E-04 123.6 
244901 596 -11.66 727 1000000 1.24E-04 123.7 
244902 596 -11.66 728 1000000 1.24E-04 123.7 

244903 596 -11.66 729 1000000 1.24E-04 123.8 
244904 596 -11.66 730 1000000 1.24E-04 123.8 

244905 596 -11.66 731 1000000 1.24E-04 123.9 
244906 596 -11.66 732 1000000 1.24E-04 124.0 

244907 596 -11.66 733 1000000 1.24E-04 124.0 
244908 596 -11.66 734 1000000 1.24E-04 124.1 

244909 596 -11.66 735 1000000 1.24E-04 124.1 
244910 596 -11.66 736 1000000 1.24E-04 124.2 

244911 596 -11.66 737 1000000 1.24E-04 124.2 
244861 596 -11.66 738 1000000 1.24E-04 124.3 

246053 596 -11.66 741 1000000 1.24E-04 124.4 
246054 596 -11.66 744 1000000 1.25E-04 124.6 
246055 596 -11.66 747 1000000 1.25E-04 124.7 

246056 596 -11.66 750 1000000 1.25E-04 124.9 
246057 596 -11.66 753 1000000 1.25E-04 125.0 

246058 596 -11.66 756 1000000 1.25E-04 125.1 
246059 596 -11.66 759 1000000 1.25E-04 125.2 

246060 596 -11.66 762 1000000 1.25E-04 125.3 
246061 596 -11.66 765 1000000 1.25E-04 125.3 

246062 596 -11.66 768 1000000 1.25E-04 125.3 
246063 596 -11.66 771 1000000 1.25E-04 125.3 

246064 596 -11.66 774 1000000 1.25E-04 125.3 
246065 596 -11.66 777 1000000 1.25E-04 125.3 
246039 596 -11.66 780 1000000 1.25E-04 125.2 

247183 596 -11.66 783 1000000 1.25E-04 125.1 
247184 596 -11.66 786 1000000 1.25E-04 125.0 

247185 596 -11.66 789 1000000 1.25E-04 124.8 
247186 596 -11.66 792 1000000 1.25E-04 124.6 

247187 596 -11.66 795 1000000 1.24E-04 124.4 
247188 596 -11.66 798 1000000 1.24E-04 124.1 

247189 596 -11.66 801 1000000 1.24E-04 123.8 
247190 596 -11.66 804 1000000 1.23E-04 123.5 

247191 596 -11.66 807 1000000 1.23E-04 123.1 
247192 596 -11.66 810 1000000 1.23E-04 122.7 

247193 596 -11.66 813 1000000 1.22E-04 122.3 
247194 596 -11.66 816 1000000 1.22E-04 121.8 
247195 596 -11.66 819 1000000 1.21E-04 121.3 

247196 596 -11.66 822 1000000 1.21E-04 120.7 
247197 596 -11.66 825 1000000 1.20E-04 120.2 
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NODE X Y Z Factor Strain Strain (micro) 
247198 596 -11.66 828 1000000 1.20E-04 119.6 

247199 596 -11.66 831 1000000 1.19E-04 119.0 
247165 596 -11.66 834 1000000 1.18E-04 118.3 

249301 596 -11.66 837 1000000 1.18E-04 117.7 
249302 596 -11.66 840 1000000 1.17E-04 117.0 
249303 596 -11.66 843 1000000 1.16E-04 116.3 

249304 596 -11.66 846 1000000 1.16E-04 115.5 
249305 596 -11.66 849 1000000 1.15E-04 114.8 

249306 596 -11.66 852 1000000 1.14E-04 114.0 
249307 596 -11.66 855 1000000 1.13E-04 113.2 

249308 596 -11.66 858 1000000 1.12E-04 112.4 
249309 596 -11.66 861 1000000 1.12E-04 111.6 

249310 596 -11.66 864 1000000 1.11E-04 110.7 
249311 596 -11.66 867 1000000 1.10E-04 109.9 

249312 596 -11.66 870 1000000 1.09E-04 109.0 
249313 596 -11.66 873 1000000 1.08E-04 108.1 

249314 596 -11.66 876 1000000 1.07E-04 107.3 
249315 596 -11.66 879 1000000 1.06E-04 106.4 
249316 596 -11.66 882 1000000 1.06E-04 105.5 

249317 596 -11.66 885 1000000 1.05E-04 104.6 
249318 596 -11.66 888 1000000 1.04E-04 103.8 

249319 596 -11.66 890 1000000 1.03E-04 102.9 
249320 596 -11.66 893 1000000 1.02E-04 102.0 

249321 596 -11.66 896 1000000 1.01E-04 101.1 
249322 596 -11.66 899 1000000 1.00E-04 100.3 

249323 596 -11.66 902 1000000 9.94E-05 99.4 
249324 596 -11.66 905 1000000 9.85E-05 98.5 

249325 596 -11.66 908 1000000 9.77E-05 97.7 
249326 596 -11.66 911 1000000 9.68E-05 96.8 
249327 596 -11.66 914 1000000 9.60E-05 96.0 

249328 596 -11.66 917 1000000 9.52E-05 95.2 
249329 596 -11.66 920 1000000 9.43E-05 94.3 

249330 596 -11.66 923 1000000 9.35E-05 93.5 
249331 596 -11.66 926 1000000 9.27E-05 92.7 

249332 596 -11.66 929 1000000 9.19E-05 91.9 
249333 596 -11.66 932 1000000 9.11E-05 91.1 

249334 596 -11.66 935 1000000 9.03E-05 90.3 
249335 596 -11.66 938 1000000 8.95E-05 89.5 

249336 596 -11.66 941 1000000 8.87E-05 88.7 
249264 596 -11.66 944 1000000 8.77E-05 87.7 

250051 596 -11.66 952 1000000 8.57E-05 85.7 
250118 596 -11.66 960 1000000 8.08E-05 80.8 
250618 596 -11.66 1005 1000000 7.16E-05 71.6 

250619 596 -11.66 1051 1000000 6.02E-05 60.2 
250620 596 -11.66 1096 1000000 4.88E-05 48.8 

250621 596 -11.66 1141 1000000 3.79E-05 37.9 
250622 596 -11.66 1187 1000000 2.67E-05 26.7 

250623 596 -11.66 1232 1000000 1.66E-05 16.6 
250624 596 -11.66 1277 1000000 4.29E-06 4.3 

250625 596 -11.66 1322 1000000 -2.31E-06 -2.3 
250626 596 -11.66 1368 1000000 -2.13E-05 -21.3 

250608 596 -11.66 1413 1000000 -1.01E-05 -10.1 

NODE X Y Z Factor Strain Strain (micro) 
250855 596 -11.66 1416 1000000 1.37E-05 13.7 

250922 596 -11.66 1424 1000000 7.25E-06 7.2 
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NODE X Y Z Factor Strain Strain (micro) 
233488 649 -12.72 0.0 1000000 -5.87E-06 -5.9 
233497 649 -12.72 8.0 1000000 -1.15E-05 -11.5 

233572 649 -12.72 11.0 1000000 -2.59E-06 -2.6 
233800 649 -12.72 56.3 1000000 1.51E-05 15.1 

233801 649 -12.72 101.5 1000000 3.09E-05 30.9 
233802 649 -12.72 146.8 1000000 4.24E-05 42.4 

233789 649 -12.72 192.0 1000000 5.82E-05 58.2 
233966 649 -12.72 240.0 1000000 7.35E-05 73.5 

233957 649 -12.72 288.0 1000000 9.11E-05 91.1 
234041 649 -12.72 378.0 1000000 1.05E-04 104.8 

234983 649 -12.72 381.0 1000000 1.12E-04 111.6 
234984 649 -12.72 384.0 1000000 1.14E-04 114.3 
234985 649 -12.72 387.0 1000000 1.16E-04 115.9 

234986 649 -12.72 390.0 1000000 1.17E-04 116.9 
234987 649 -12.72 393.0 1000000 1.18E-04 117.6 

234988 649 -12.72 396.0 1000000 1.18E-04 118.2 
234989 649 -12.72 399.0 1000000 1.19E-04 118.8 

234990 649 -12.72 402.0 1000000 1.19E-04 119.5 
234991 649 -12.72 405.0 1000000 1.20E-04 120.2 

234992 649 -12.72 408.0 1000000 1.21E-04 120.9 
234993 649 -12.72 411.0 1000000 1.22E-04 121.7 

234994 649 -12.72 414.0 1000000 1.23E-04 122.5 
234995 649 -12.72 417.0 1000000 1.23E-04 123.4 

234996 649 -12.72 420.0 1000000 1.24E-04 124.3 
234997 649 -12.72 423.0 1000000 1.25E-04 125.1 
234998 649 -12.72 426.0 1000000 1.26E-04 126.0 

234999 649 -12.72 429.0 1000000 1.27E-04 127.0 
234958 649 -12.72 432.0 1000000 1.28E-04 127.9 

235832 649 -12.72 434.9 1000000 1.29E-04 128.8 
235833 649 -12.72 437.8 1000000 1.30E-04 129.7 

235834 649 -12.72 440.7 1000000 1.31E-04 130.6 
235835 649 -12.72 443.6 1000000 1.31E-04 131.5 

235836 649 -12.72 446.5 1000000 1.32E-04 132.4 
235837 649 -12.72 449.5 1000000 1.33E-04 133.3 

235838 649 -12.72 452.4 1000000 1.34E-04 134.1 
235839 649 -12.72 455.3 1000000 1.35E-04 135.0 
235840 649 -12.72 458.2 1000000 1.36E-04 135.8 

235841 649 -12.72 461.1 1000000 1.37E-04 136.6 
235814 649 -12.72 464.0 1000000 1.37E-04 137.2 

236416 649 -12.72 465.0 1000000 1.38E-04 137.6 
236417 649 -12.72 466.0 1000000 1.38E-04 137.9 

236418 649 -12.72 467.0 1000000 1.38E-04 138.1 
236419 649 -12.72 468.0 1000000 1.38E-04 138.4 

236420 649 -12.72 469.0 1000000 1.39E-04 138.6 
236421 649 -12.72 470.0 1000000 1.39E-04 138.8 

236422 649 -12.72 471.0 1000000 1.39E-04 139.4 
236401 649 -12.72 472.0 1000000 1.39E-04 139.1 

236587 649 -12.72 474.0 1000000 1.40E-04 140.1 
236917 649 -12.72 475.0 1000000 1.40E-04 139.5 
236918 649 -12.72 476.0 1000000 1.41E-04 140.5 

236919 649 -12.72 477.0 1000000 1.41E-04 140.5 
236920 649 -12.72 478.0 1000000 1.41E-04 140.7 

NODE X Y Z Factor Strain Strain (micro) 
236921 649 -12.72 479.0 1000000 1.41E-04 140.9 
236904 649 -12.72 480.0 1000000 1.41E-04 141.3 

237829 649 -12.72 483.0 1000000 1.42E-04 141.8 
237830 649 -12.72 486.0 1000000 1.42E-04 142.4 

237831 649 -12.72 489.0 1000000 1.43E-04 143.0 
237832 649 -12.72 492.0 1000000 1.44E-04 143.5 

237833 649 -12.72 495.0 1000000 1.44E-04 144.0 
237834 649 -12.72 498.0 1000000 1.44E-04 144.5 

237835 649 -12.72 501.0 1000000 1.45E-04 144.9 
237836 649 -12.72 504.0 1000000 1.45E-04 145.3 

237837 649 -12.72 507.0 1000000 1.46E-04 145.7 
237838 649 -12.72 510.0 1000000 1.46E-04 146.0 
237839 649 -12.72 513.0 1000000 1.46E-04 146.3 

237840 649 -12.72 516.0 1000000 1.47E-04 146.5 
237841 649 -12.72 519.0 1000000 1.47E-04 146.7 

237842 649 -12.72 522.0 1000000 1.47E-04 146.9 
237843 649 -12.72 525.0 1000000 1.47E-04 147.1 

237806 649 -12.72 528.0 1000000 1.47E-04 147.2 
239309 649 -12.72 530.9 1000000 1.47E-04 147.3 

239310 649 -12.72 533.8 1000000 1.47E-04 147.3 
239311 649 -12.72 536.8 1000000 1.47E-04 147.4 

239312 649 -12.72 539.7 1000000 1.47E-04 147.4 
239313 649 -12.72 542.6 1000000 1.47E-04 147.4 

239314 649 -12.72 545.5 1000000 1.47E-04 147.4 
239315 649 -12.72 548.4 1000000 1.47E-04 147.3 
239316 649 -12.72 551.3 1000000 1.47E-04 147.3 

239317 649 -12.72 554.3 1000000 1.47E-04 147.2 
239318 649 -12.72 557.2 1000000 1.47E-04 147.1 

239319 649 -12.72 560.1 1000000 1.47E-04 146.9 
239320 649 -12.72 563.0 1000000 1.47E-04 146.8 

239321 649 -12.72 565.9 1000000 1.47E-04 146.7 
239322 649 -12.72 568.8 1000000 1.47E-04 146.6 

239323 649 -12.72 571.8 1000000 1.46E-04 146.4 
239324 649 -12.72 574.7 1000000 1.46E-04 146.3 

239325 649 -12.72 577.6 1000000 1.46E-04 146.2 
239326 649 -12.72 580.5 1000000 1.46E-04 146.1 
239327 649 -12.72 583.4 1000000 1.46E-04 146.0 

239328 649 -12.72 586.3 1000000 1.46E-04 145.9 
239329 649 -12.72 589.3 1000000 1.46E-04 145.9 

239330 649 -12.72 592.2 1000000 1.46E-04 145.8 
239331 649 -12.72 595.1 1000000 1.46E-04 145.8 

239278 649 -12.72 598.0 1000000 1.46E-04 145.7 
241172 649 -12.72 601.0 1000000 1.46E-04 145.7 

241173 649 -12.72 603.9 1000000 1.46E-04 145.7 
241174 649 -12.72 606.9 1000000 1.46E-04 145.6 

241175 649 -12.72 609.9 1000000 1.46E-04 145.6 
241176 649 -12.72 612.8 1000000 1.46E-04 145.6 

241177 649 -12.72 615.8 1000000 1.46E-04 145.6 
241178 649 -12.72 618.8 1000000 1.46E-04 145.6 
241179 649 -12.72 621.7 1000000 1.46E-04 145.6 

241180 649 -12.72 624.7 1000000 1.46E-04 145.6 
241181 649 -12.72 627.7 1000000 1.46E-04 145.6 
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NODE X Y Z Factor Strain Strain (micro) 
241182 649 -12.72 630.6 1000000 1.46E-04 145.6 
241183 649 -12.72 633.6 1000000 1.46E-04 145.6 

241184 649 -12.72 636.6 1000000 1.46E-04 145.6 
241185 649 -12.72 639.5 1000000 1.46E-04 145.7 

241186 649 -12.72 642.5 1000000 1.46E-04 145.7 
241187 649 -12.72 645.4 1000000 1.46E-04 145.7 

241188 649 -12.72 648.4 1000000 1.46E-04 145.7 
241189 649 -12.72 651.4 1000000 1.46E-04 145.7 

241190 649 -12.72 654.3 1000000 1.46E-04 145.8 
241191 649 -12.72 657.3 1000000 1.46E-04 145.8 

241192 649 -12.72 660.3 1000000 1.46E-04 145.8 
241193 649 -12.72 663.2 1000000 1.46E-04 145.9 
241194 649 -12.72 666.2 1000000 1.46E-04 145.9 

241195 649 -12.72 669.2 1000000 1.46E-04 145.9 
241196 649 -12.72 672.1 1000000 1.46E-04 146.0 

241197 649 -12.72 675.1 1000000 1.46E-04 146.0 
241198 649 -12.72 678.1 1000000 1.46E-04 146.1 

241199 649 -12.72 681.0 1000000 1.46E-04 146.1 
241136 649 -12.72 684.0 1000000 1.46E-04 146.1 

243064 649 -12.72 685.0 1000000 1.46E-04 146.2 
243065 649 -12.72 686.0 1000000 1.46E-04 146.2 

243066 649 -12.72 686.9 1000000 1.46E-04 146.2 
243067 649 -12.72 687.9 1000000 1.46E-04 146.2 

243068 649 -12.72 688.9 1000000 1.46E-04 146.2 
243069 649 -12.72 689.9 1000000 1.46E-04 146.3 
243070 649 -12.72 690.9 1000000 1.46E-04 146.3 

243071 649 -12.72 691.9 1000000 1.46E-04 146.3 
243072 649 -12.72 692.8 1000000 1.46E-04 146.3 

243073 649 -12.72 693.8 1000000 1.46E-04 146.3 
243074 649 -12.72 694.8 1000000 1.46E-04 146.4 

243075 649 -12.72 695.8 1000000 1.46E-04 146.4 
243076 649 -12.72 696.8 1000000 1.46E-04 146.4 

243077 649 -12.72 697.8 1000000 1.46E-04 146.4 
243078 649 -12.72 698.7 1000000 1.46E-04 146.4 

243079 649 -12.72 699.7 1000000 1.46E-04 146.5 
243080 649 -12.72 700.7 1000000 1.46E-04 146.5 
243081 649 -12.72 701.7 1000000 1.47E-04 146.5 

243082 649 -12.72 702.7 1000000 1.47E-04 146.5 
243083 649 -12.72 703.6 1000000 1.47E-04 146.6 

243084 649 -12.72 704.6 1000000 1.47E-04 146.6 
243085 649 -12.72 705.6 1000000 1.47E-04 146.6 

243086 649 -12.72 706.6 1000000 1.47E-04 146.7 
243087 649 -12.72 707.6 1000000 1.47E-04 146.7 

243088 649 -12.72 708.6 1000000 1.47E-04 146.7 
243089 649 -12.72 709.5 1000000 1.47E-04 146.7 

243090 649 -12.72 710.5 1000000 1.47E-04 146.8 
243029 649 -12.72 711.5 1000000 1.47E-04 146.8 

243555 649 -12.72 712.0 1000000 1.47E-04 146.8 
243622 649 -12.72 712.5 1000000 1.47E-04 146.9 
244972 649 -12.72 713.5 1000000 1.47E-04 146.9 

244973 649 -12.72 714.5 1000000 1.47E-04 146.9 
244974 649 -12.72 715.4 1000000 1.47E-04 147.0 

NODE X Y Z Factor Strain Strain (micro) 
244975 649 -12.72 716.4 1000000 1.47E-04 147.0 
244976 649 -12.72 717.4 1000000 1.47E-04 147.0 

244977 649 -12.72 718.4 1000000 1.47E-04 147.1 
244978 649 -12.72 719.4 1000000 1.47E-04 147.1 

244979 649 -12.72 720.3 1000000 1.47E-04 147.2 
244980 649 -12.72 721.3 1000000 1.47E-04 147.2 

244981 649 -12.72 722.3 1000000 1.47E-04 147.3 
244982 649 -12.72 723.3 1000000 1.47E-04 147.3 

244983 649 -12.72 724.3 1000000 1.47E-04 147.4 
244984 649 -12.72 725.3 1000000 1.47E-04 147.4 

244985 649 -12.72 726.2 1000000 1.47E-04 147.5 
244986 649 -12.72 727.2 1000000 1.48E-04 147.5 
244987 649 -12.72 728.2 1000000 1.48E-04 147.6 

244988 649 -12.72 729.2 1000000 1.48E-04 147.6 
244989 649 -12.72 730.2 1000000 1.48E-04 147.7 

244990 649 -12.72 731.1 1000000 1.48E-04 147.7 
244991 649 -12.72 732.1 1000000 1.48E-04 147.8 

244992 649 -12.72 733.1 1000000 1.48E-04 147.9 
244993 649 -12.72 734.1 1000000 1.48E-04 147.9 

244994 649 -12.72 735.1 1000000 1.48E-04 148.0 
244995 649 -12.72 736.0 1000000 1.48E-04 148.0 

244996 649 -12.72 737.0 1000000 1.48E-04 148.1 
244939 649 -12.72 738.0 1000000 1.48E-04 148.2 

246102 649 -12.72 741.0 1000000 1.48E-04 148.4 
246103 649 -12.72 744.0 1000000 1.49E-04 148.6 
246104 649 -12.72 747.0 1000000 1.49E-04 148.8 

246105 649 -12.72 750.0 1000000 1.49E-04 149.0 
246106 649 -12.72 753.0 1000000 1.49E-04 149.2 

246107 649 -12.72 756.0 1000000 1.49E-04 149.4 
246108 649 -12.72 759.0 1000000 1.50E-04 149.5 

246109 649 -12.72 762.0 1000000 1.50E-04 149.6 
246110 649 -12.72 765.0 1000000 1.50E-04 149.7 

246111 649 -12.72 768.0 1000000 1.50E-04 149.8 
246112 649 -12.72 771.0 1000000 1.50E-04 149.8 

246113 649 -12.72 774.0 1000000 1.50E-04 149.7 
246114 649 -12.72 777.0 1000000 1.50E-04 149.7 
246081 649 -12.72 780.0 1000000 1.50E-04 149.6 

247244 649 -12.72 783.0 1000000 1.50E-04 149.5 
247245 649 -12.72 786.0 1000000 1.49E-04 149.3 

247246 649 -12.72 789.0 1000000 1.49E-04 149.1 
247247 649 -12.72 792.0 1000000 1.49E-04 148.9 

247248 649 -12.72 795.0 1000000 1.49E-04 148.7 
247249 649 -12.72 798.0 1000000 1.48E-04 148.4 

247250 649 -12.72 801.0 1000000 1.48E-04 148.0 
247251 649 -12.72 804.0 1000000 1.48E-04 147.6 

247252 649 -12.72 807.0 1000000 1.47E-04 147.2 
247253 649 -12.72 810.0 1000000 1.47E-04 146.7 

247254 649 -12.72 813.0 1000000 1.46E-04 146.1 
247255 649 -12.72 816.0 1000000 1.46E-04 145.5 
247256 649 -12.72 819.0 1000000 1.45E-04 144.9 

247257 649 -12.72 822.0 1000000 1.44E-04 144.2 
247258 649 -12.72 825.0 1000000 1.44E-04 143.5 
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NODE X Y Z Factor Strain Strain (micro) 
247259 649 -12.72 828.0 1000000 1.43E-04 142.8 

247260 649 -12.72 831.0 1000000 1.42E-04 142.0 
247219 649 -12.72 834.0 1000000 1.41E-04 141.2 

249419 649 -12.72 837.0 1000000 1.40E-04 140.3 
249420 649 -12.72 839.9 1000000 1.39E-04 139.4 
249421 649 -12.72 842.9 1000000 1.39E-04 138.5 

249422 649 -12.72 845.9 1000000 1.38E-04 137.6 
249423 649 -12.72 848.9 1000000 1.37E-04 136.6 

249424 649 -12.72 851.8 1000000 1.36E-04 135.6 
249425 649 -12.72 854.8 1000000 1.35E-04 134.5 

249426 649 -12.72 857.8 1000000 1.33E-04 133.5 
249427 649 -12.72 860.8 1000000 1.32E-04 132.4 

249428 649 -12.72 863.7 1000000 1.31E-04 131.2 
249429 649 -12.72 866.7 1000000 1.30E-04 130.1 

249430 649 -12.72 869.7 1000000 1.29E-04 129.0 
249431 649 -12.72 872.6 1000000 1.28E-04 127.8 

249432 649 -12.72 875.6 1000000 1.27E-04 126.7 
249433 649 -12.72 878.6 1000000 1.26E-04 125.5 
249434 649 -12.72 881.6 1000000 1.24E-04 124.4 

249435 649 -12.72 884.5 1000000 1.23E-04 123.3 
249436 649 -12.72 887.5 1000000 1.22E-04 122.2 

249437 649 -12.72 890.5 1000000 1.21E-04 121.1 
249438 649 -12.72 893.5 1000000 1.20E-04 120.0 

249439 649 -12.72 896.4 1000000 1.19E-04 118.9 
249440 649 -12.72 899.4 1000000 1.18E-04 117.9 

249441 649 -12.72 902.4 1000000 1.17E-04 116.8 
249442 649 -12.72 905.4 1000000 1.16E-04 115.8 

249443 649 -12.72 908.3 1000000 1.15E-04 114.7 
249444 649 -12.72 911.3 1000000 1.14E-04 113.7 
249445 649 -12.72 914.3 1000000 1.13E-04 112.7 

249446 649 -12.72 917.2 1000000 1.12E-04 111.7 
249447 649 -12.72 920.2 1000000 1.11E-04 110.7 

249448 649 -12.72 923.2 1000000 1.10E-04 109.7 
249449 649 -12.72 926.2 1000000 1.09E-04 108.7 

249450 649 -12.72 929.1 1000000 1.08E-04 107.7 
249451 649 -12.72 932.1 1000000 1.07E-04 106.7 

249452 649 -12.72 935.1 1000000 1.06E-04 105.7 
249453 649 -12.72 938.1 1000000 1.05E-04 104.8 

249454 649 -12.72 941.0 1000000 1.04E-04 103.8 
249375 649 -12.72 944.0 1000000 1.02E-04 102.5 

250054 649 -12.72 952.0 1000000 9.99E-05 99.9 
250121 649 -12.72 960.0 1000000 9.40E-05 94.0 
250655 649 -12.72 1005.3 1000000 8.25E-05 82.5 

250656 649 -12.72 1050.6 1000000 6.81E-05 68.1 
250657 649 -12.72 1095.9 1000000 5.34E-05 53.4 

250658 649 -12.72 1141.2 1000000 3.93E-05 39.3 
250659 649 -12.72 1186.5 1000000 2.42E-05 24.2 

250660 649 -12.72 1231.8 1000000 1.11E-05 11.1 
250661 649 -12.72 1277.1 1000000 -6.48E-06 -6.5 

250662 649 -12.72 1322.4 1000000 -1.22E-05 -12.2 
250663 649 -12.72 1367.7 1000000 -4.06E-05 -40.6 

250638 649 -12.72 1413.0 1000000 -1.82E-05 -18.2 

NODE X Y Z Factor Strain Strain (micro) 
250858 649 -12.72 1416.0 1000000 2.08E-05 20.8 

250925 649 -12.72 1424.0 1000000 1.10E-05 11.0 
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NODE X Y Z Factor Strain Strain (micro) 
233482 596 -11.66 0 1000000 -1.32E-06 -1.3 
233484 596 -11.66 8 1000000 -2.61E-06 -2.6 

233569 596 -11.66 11 1000000 3.38E-08 0.0 
233781 596 -11.66 56 1000000 7.84E-06 7.8 

233782 596 -11.66 102 1000000 1.78E-05 17.8 
233783 596 -11.66 147 1000000 2.76E-05 27.6 

233777 596 -11.66 192 1000000 3.83E-05 38.3 
233953 596 -11.66 240 1000000 4.93E-05 49.3 

233951 596 -11.66 288 1000000 6.17E-05 61.7 
234038 596 -11.66 378 1000000 7.17E-05 71.7 

234922 596 -11.66 381 1000000 7.68E-05 76.8 
234923 596 -11.66 384 1000000 7.85E-05 78.5 
234924 596 -11.66 387 1000000 7.95E-05 79.5 

234925 596 -11.66 390 1000000 8.00E-05 80.0 
234926 596 -11.66 393 1000000 8.04E-05 80.4 

234927 596 -11.66 396 1000000 8.08E-05 80.8 
234928 596 -11.66 399 1000000 8.12E-05 81.2 

234929 596 -11.66 402 1000000 8.17E-05 81.7 
234930 596 -11.66 405 1000000 8.22E-05 82.2 

234931 596 -11.66 408 1000000 8.28E-05 82.8 
234932 596 -11.66 411 1000000 8.33E-05 83.3 

234933 596 -11.66 414 1000000 8.39E-05 83.9 
234934 596 -11.66 417 1000000 8.45E-05 84.5 

234935 596 -11.66 420 1000000 8.51E-05 85.1 
234936 596 -11.66 423 1000000 8.57E-05 85.7 
234937 596 -11.66 426 1000000 8.64E-05 86.4 

234938 596 -11.66 429 1000000 8.70E-05 87.0 
234904 596 -11.66 432 1000000 8.77E-05 87.7 

235792 596 -11.66 435 1000000 8.83E-05 88.3 
235793 596 -11.66 438 1000000 8.89E-05 88.9 

235794 596 -11.66 441 1000000 8.95E-05 89.5 
235795 596 -11.66 444 1000000 9.02E-05 90.2 

235796 596 -11.66 447 1000000 9.08E-05 90.8 
235797 596 -11.66 449 1000000 9.14E-05 91.4 

235798 596 -11.66 452 1000000 9.20E-05 92.0 
235799 596 -11.66 455 1000000 9.25E-05 92.5 
235800 596 -11.66 458 1000000 9.31E-05 93.1 

235801 596 -11.66 461 1000000 9.36E-05 93.6 
235781 596 -11.66 464 1000000 9.41E-05 94.1 

236385 596 -11.66 465 1000000 9.44E-05 94.4 
236386 596 -11.66 466 1000000 9.45E-05 94.5 

236387 596 -11.66 467 1000000 9.47E-05 94.7 
236388 596 -11.66 468 1000000 9.49E-05 94.9 

236389 596 -11.66 469 1000000 9.51E-05 95.1 
236390 596 -11.66 470 1000000 9.52E-05 95.2 

236391 596 -11.66 471 1000000 9.54E-05 95.4 
236377 596 -11.66 472 1000000 9.56E-05 95.6 

236584 596 -11.66 474 1000000 9.59E-05 95.9 
236892 596 -11.66 475 1000000 9.61E-05 96.1 
236893 596 -11.66 476 1000000 9.62E-05 96.2 

236894 596 -11.66 477 1000000 9.64E-05 96.4 
236895 596 -11.66 478 1000000 9.65E-05 96.5 

NODE X Y Z Factor Strain Strain (micro) 
236896 596 -11.66 479 1000000 9.67E-05 96.7 
236886 596 -11.66 480 1000000 9.69E-05 96.9 

237774 596 -11.66 483 1000000 9.73E-05 97.3 
237775 596 -11.66 486 1000000 9.77E-05 97.7 

237776 596 -11.66 489 1000000 9.81E-05 98.1 
237777 596 -11.66 492 1000000 9.84E-05 98.4 

237778 596 -11.66 495 1000000 9.88E-05 98.8 
237779 596 -11.66 498 1000000 9.91E-05 99.1 

237780 596 -11.66 501 1000000 9.94E-05 99.4 
237781 596 -11.66 504 1000000 9.96E-05 99.6 

237782 596 -11.66 507 1000000 9.99E-05 99.9 
237783 596 -11.66 510 1000000 1.00E-04 100.1 
237784 596 -11.66 513 1000000 1.00E-04 100.3 

237785 596 -11.66 516 1000000 1.00E-04 100.5 
237786 596 -11.66 519 1000000 1.01E-04 100.6 

237787 596 -11.66 522 1000000 1.01E-04 100.8 
237788 596 -11.66 525 1000000 1.01E-04 100.9 

237758 596 -11.66 528 1000000 1.01E-04 101.0 
239230 596 -11.66 531 1000000 1.01E-04 101.0 

239231 596 -11.66 534 1000000 1.01E-04 101.1 
239232 596 -11.66 537 1000000 1.01E-04 101.1 

239233 596 -11.66 540 1000000 1.01E-04 101.1 
239234 596 -11.66 543 1000000 1.01E-04 101.2 

239235 596 -11.66 546 1000000 1.01E-04 101.1 
239236 596 -11.66 548 1000000 1.01E-04 101.1 
239237 596 -11.66 551 1000000 1.01E-04 101.1 

239238 596 -11.66 554 1000000 1.01E-04 101.0 
239239 596 -11.66 557 1000000 1.01E-04 101.0 

239240 596 -11.66 560 1000000 1.01E-04 100.9 
239241 596 -11.66 563 1000000 1.01E-04 100.9 

239242 596 -11.66 566 1000000 1.01E-04 100.8 
239243 596 -11.66 569 1000000 1.01E-04 100.7 

239244 596 -11.66 572 1000000 1.01E-04 100.6 
239245 596 -11.66 575 1000000 1.01E-04 100.6 

239246 596 -11.66 578 1000000 1.00E-04 100.5 
239247 596 -11.66 581 1000000 1.00E-04 100.4 
239248 596 -11.66 583 1000000 1.00E-04 100.3 

239249 596 -11.66 586 1000000 1.00E-04 100.3 
239250 596 -11.66 589 1000000 1.00E-04 100.2 

239251 596 -11.66 592 1000000 1.00E-04 100.2 
239252 596 -11.66 595 1000000 1.00E-04 100.1 

239206 596 -11.66 598 1000000 1.00E-04 100.1 
241078 596 -11.66 601 1000000 1.00E-04 100.1 

241079 596 -11.66 604 1000000 1.00E-04 100.0 
241080 596 -11.66 607 1000000 1.00E-04 100.0 

241081 596 -11.66 610 1000000 1.00E-04 100.0 
241082 596 -11.66 613 1000000 1.00E-04 100.0 

241083 596 -11.66 616 1000000 9.99E-05 99.9 
241084 596 -11.66 619 1000000 9.99E-05 99.9 
241085 596 -11.66 622 1000000 9.99E-05 99.9 

241086 596 -11.66 625 1000000 1.00E-04 100.0 
241087 596 -11.66 628 1000000 1.00E-04 100.0 
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NODE X Y Z Factor Strain Strain (micro) 
241088 596 -11.66 631 1000000 1.00E-04 100.0 
241089 596 -11.66 634 1000000 1.00E-04 100.0 

241090 596 -11.66 637 1000000 1.00E-04 100.0 
241091 596 -11.66 640 1000000 1.00E-04 100.1 

241092 596 -11.66 642 1000000 1.00E-04 100.1 
241093 596 -11.66 645 1000000 1.00E-04 100.1 

241094 596 -11.66 648 1000000 1.00E-04 100.2 
241095 596 -11.66 651 1000000 1.00E-04 100.2 

241096 596 -11.66 654 1000000 1.00E-04 100.3 
241097 596 -11.66 657 1000000 1.00E-04 100.3 

241098 596 -11.66 660 1000000 1.00E-04 100.4 
241099 596 -11.66 663 1000000 1.00E-04 100.4 
241100 596 -11.66 666 1000000 1.00E-04 100.5 

241101 596 -11.66 669 1000000 1.01E-04 100.6 
241102 596 -11.66 672 1000000 1.01E-04 100.6 

241103 596 -11.66 675 1000000 1.01E-04 100.7 
241104 596 -11.66 678 1000000 1.01E-04 100.8 

241105 596 -11.66 681 1000000 1.01E-04 100.9 
241049 596 -11.66 684 1000000 1.01E-04 101.0 

242973 596 -11.66 685 1000000 1.01E-04 101.0 
242974 596 -11.66 686 1000000 1.01E-04 101.1 

242975 596 -11.66 687 1000000 1.01E-04 101.1 
242976 596 -11.66 688 1000000 1.01E-04 101.1 

242977 596 -11.66 689 1000000 1.01E-04 101.2 
242978 596 -11.66 690 1000000 1.01E-04 101.2 
242979 596 -11.66 691 1000000 1.01E-04 101.2 

242980 596 -11.66 692 1000000 1.01E-04 101.3 
242981 596 -11.66 693 1000000 1.01E-04 101.3 

242982 596 -11.66 694 1000000 1.01E-04 101.4 
242983 596 -11.66 695 1000000 1.01E-04 101.4 

242984 596 -11.66 696 1000000 1.01E-04 101.4 
242985 596 -11.66 697 1000000 1.01E-04 101.5 

242986 596 -11.66 698 1000000 1.02E-04 101.5 
242987 596 -11.66 699 1000000 1.02E-04 101.6 

242988 596 -11.66 700 1000000 1.02E-04 101.6 
242989 596 -11.66 701 1000000 1.02E-04 101.6 
242990 596 -11.66 702 1000000 1.02E-04 101.7 

242991 596 -11.66 703 1000000 1.02E-04 101.7 
242992 596 -11.66 704 1000000 1.02E-04 101.8 

242993 596 -11.66 705 1000000 1.02E-04 101.8 
242994 596 -11.66 706 1000000 1.02E-04 101.9 

242995 596 -11.66 707 1000000 1.02E-04 101.9 
242996 596 -11.66 708 1000000 1.02E-04 102.0 

242997 596 -11.66 709 1000000 1.02E-04 102.0 
242998 596 -11.66 710 1000000 1.02E-04 102.1 

242999 596 -11.66 711 1000000 1.02E-04 102.1 
242945 596 -11.66 712 1000000 1.02E-04 102.2 

243552 596 -11.66 712 1000000 1.02E-04 102.2 
243619 596 -11.66 713 1000000 1.02E-04 102.2 
244887 596 -11.66 713 1000000 1.02E-04 102.3 

244888 596 -11.66 714 1000000 1.02E-04 102.3 
244889 596 -11.66 715 1000000 1.02E-04 102.4 

NODE X Y Z Factor Strain Strain (micro) 
244890 596 -11.66 716 1000000 1.02E-04 102.4 
244891 596 -11.66 717 1000000 1.02E-04 102.5 

244892 596 -11.66 718 1000000 1.03E-04 102.5 
244893 596 -11.66 719 1000000 1.03E-04 102.6 

244894 596 -11.66 720 1000000 1.03E-04 102.7 
244895 596 -11.66 721 1000000 1.03E-04 102.7 

244896 596 -11.66 722 1000000 1.03E-04 102.8 
244897 596 -11.66 723 1000000 1.03E-04 102.8 

244898 596 -11.66 724 1000000 1.03E-04 102.9 
244899 596 -11.66 725 1000000 1.03E-04 103.0 

244900 596 -11.66 726 1000000 1.03E-04 103.0 
244901 596 -11.66 727 1000000 1.03E-04 103.1 
244902 596 -11.66 728 1000000 1.03E-04 103.2 

244903 596 -11.66 729 1000000 1.03E-04 103.2 
244904 596 -11.66 730 1000000 1.03E-04 103.3 

244905 596 -11.66 731 1000000 1.03E-04 103.3 
244906 596 -11.66 732 1000000 1.03E-04 103.4 

244907 596 -11.66 733 1000000 1.03E-04 103.5 
244908 596 -11.66 734 1000000 1.04E-04 103.5 

244909 596 -11.66 735 1000000 1.04E-04 103.6 
244910 596 -11.66 736 1000000 1.04E-04 103.7 

244911 596 -11.66 737 1000000 1.04E-04 103.7 
244861 596 -11.66 738 1000000 1.04E-04 103.8 

246053 596 -11.66 741 1000000 1.04E-04 104.0 
246054 596 -11.66 744 1000000 1.04E-04 104.2 
246055 596 -11.66 747 1000000 1.04E-04 104.4 

246056 596 -11.66 750 1000000 1.05E-04 104.6 
246057 596 -11.66 753 1000000 1.05E-04 104.8 

246058 596 -11.66 756 1000000 1.05E-04 104.9 
246059 596 -11.66 759 1000000 1.05E-04 105.1 

246060 596 -11.66 762 1000000 1.05E-04 105.2 
246061 596 -11.66 765 1000000 1.05E-04 105.3 

246062 596 -11.66 768 1000000 1.05E-04 105.4 
246063 596 -11.66 771 1000000 1.05E-04 105.5 

246064 596 -11.66 774 1000000 1.06E-04 105.5 
246065 596 -11.66 777 1000000 1.06E-04 105.5 
246039 596 -11.66 780 1000000 1.06E-04 105.5 

247183 596 -11.66 783 1000000 1.05E-04 105.5 
247184 596 -11.66 786 1000000 1.05E-04 105.4 

247185 596 -11.66 789 1000000 1.05E-04 105.3 
247186 596 -11.66 792 1000000 1.05E-04 105.2 

247187 596 -11.66 795 1000000 1.05E-04 105.0 
247188 596 -11.66 798 1000000 1.05E-04 104.8 

247189 596 -11.66 801 1000000 1.05E-04 104.6 
247190 596 -11.66 804 1000000 1.04E-04 104.3 

247191 596 -11.66 807 1000000 1.04E-04 104.0 
247192 596 -11.66 810 1000000 1.04E-04 103.7 

247193 596 -11.66 813 1000000 1.03E-04 103.4 
247194 596 -11.66 816 1000000 1.03E-04 103.0 
247195 596 -11.66 819 1000000 1.03E-04 102.5 

247196 596 -11.66 822 1000000 1.02E-04 102.1 
247197 596 -11.66 825 1000000 1.02E-04 101.6 
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NODE X Y Z Factor Strain Strain (micro) 
247198 596 -11.66 828 1000000 1.01E-04 101.1 

247199 596 -11.66 831 1000000 1.01E-04 100.5 
247165 596 -11.66 834 1000000 1.00E-04 100.0 

249301 596 -11.66 837 1000000 9.94E-05 99.4 
249302 596 -11.66 840 1000000 9.88E-05 98.8 
249303 596 -11.66 843 1000000 9.82E-05 98.2 

249304 596 -11.66 846 1000000 9.75E-05 97.5 
249305 596 -11.66 849 1000000 9.69E-05 96.9 

249306 596 -11.66 852 1000000 9.62E-05 96.2 
249307 596 -11.66 855 1000000 9.55E-05 95.5 

249308 596 -11.66 858 1000000 9.48E-05 94.8 
249309 596 -11.66 861 1000000 9.40E-05 94.0 

249310 596 -11.66 864 1000000 9.33E-05 93.3 
249311 596 -11.66 867 1000000 9.25E-05 92.5 

249312 596 -11.66 870 1000000 9.18E-05 91.8 
249313 596 -11.66 873 1000000 9.10E-05 91.0 

249314 596 -11.66 876 1000000 9.02E-05 90.2 
249315 596 -11.66 879 1000000 8.94E-05 89.4 
249316 596 -11.66 882 1000000 8.87E-05 88.7 

249317 596 -11.66 885 1000000 8.79E-05 87.9 
249318 596 -11.66 888 1000000 8.71E-05 87.1 

249319 596 -11.66 890 1000000 8.63E-05 86.3 
249320 596 -11.66 893 1000000 8.56E-05 85.6 

249321 596 -11.66 896 1000000 8.48E-05 84.8 
249322 596 -11.66 899 1000000 8.40E-05 84.0 

249323 596 -11.66 902 1000000 8.33E-05 83.3 
249324 596 -11.66 905 1000000 8.25E-05 82.5 

249325 596 -11.66 908 1000000 8.18E-05 81.8 
249326 596 -11.66 911 1000000 8.11E-05 81.1 
249327 596 -11.66 914 1000000 8.03E-05 80.3 

249328 596 -11.66 917 1000000 7.96E-05 79.6 
249329 596 -11.66 920 1000000 7.89E-05 78.9 

249330 596 -11.66 923 1000000 7.82E-05 78.2 
249331 596 -11.66 926 1000000 7.75E-05 77.5 

249332 596 -11.66 929 1000000 7.68E-05 76.8 
249333 596 -11.66 932 1000000 7.61E-05 76.1 

249334 596 -11.66 935 1000000 7.54E-05 75.4 
249335 596 -11.66 938 1000000 7.47E-05 74.7 

249336 596 -11.66 941 1000000 7.41E-05 74.1 
249264 596 -11.66 944 1000000 7.32E-05 73.2 

250051 596 -11.66 952 1000000 7.15E-05 71.5 
250118 596 -11.66 960 1000000 6.75E-05 67.5 
250618 596 -11.66 1005 1000000 5.99E-05 59.9 

250619 596 -11.66 1051 1000000 5.05E-05 50.5 
250620 596 -11.66 1096 1000000 4.13E-05 41.3 

250621 596 -11.66 1141 1000000 3.25E-05 32.5 
250622 596 -11.66 1187 1000000 2.33E-05 23.3 

250623 596 -11.66 1232 1000000 1.49E-05 14.9 
250624 596 -11.66 1277 1000000 4.81E-06 4.8 

250625 596 -11.66 1322 1000000 -1.29E-06 -1.3 
250626 596 -11.66 1368 1000000 -1.58E-05 -15.8 

250608 596 -11.66 1413 1000000 -7.15E-06 -7.1 

NODE X Y Z Factor Strain Strain (micro) 
250855 596 -11.66 1416 1000000 1.06E-05 10.6 

250922 596 -11.66 1424 1000000 5.58E-06 5.6 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table B2.9: Continued 



138 
 

NODE X Y Z Factor Strain Strain (micro) 
233488 649 -12.72 0.0 1000000 -7.16E-06 -7.2 
233497 649 -12.72 8.0 1000000 -1.40E-05 -14.0 

233572 649 -12.72 11.0 1000000 -3.62E-06 -3.6 
233800 649 -12.72 56.3 1000000 1.54E-05 15.4 

233801 649 -12.72 101.5 1000000 2.94E-05 29.4 
233802 649 -12.72 146.8 1000000 3.66E-05 36.6 

233789 649 -12.72 192.0 1000000 4.90E-05 49.0 
233966 649 -12.72 240.0 1000000 6.04E-05 60.4 

233957 649 -12.72 288.0 1000000 7.40E-05 74.0 
234041 649 -12.72 378.0 1000000 8.44E-05 84.4 

234983 649 -12.72 381.0 1000000 8.96E-05 89.6 
234984 649 -12.72 384.0 1000000 9.14E-05 91.4 
234985 649 -12.72 387.0 1000000 9.26E-05 92.6 

234986 649 -12.72 390.0 1000000 9.33E-05 93.3 
234987 649 -12.72 393.0 1000000 9.38E-05 93.8 

234988 649 -12.72 396.0 1000000 9.42E-05 94.2 
234989 649 -12.72 399.0 1000000 9.47E-05 94.7 

234990 649 -12.72 402.0 1000000 9.52E-05 95.2 
234991 649 -12.72 405.0 1000000 9.58E-05 95.8 

234992 649 -12.72 408.0 1000000 9.64E-05 96.4 
234993 649 -12.72 411.0 1000000 9.70E-05 97.0 

234994 649 -12.72 414.0 1000000 9.76E-05 97.6 
234995 649 -12.72 417.0 1000000 9.83E-05 98.3 

234996 649 -12.72 420.0 1000000 9.89E-05 98.9 
234997 649 -12.72 423.0 1000000 9.96E-05 99.6 
234998 649 -12.72 426.0 1000000 1.00E-04 100.3 

234999 649 -12.72 429.0 1000000 1.01E-04 101.1 
234958 649 -12.72 432.0 1000000 1.02E-04 101.8 

235832 649 -12.72 434.9 1000000 1.02E-04 102.5 
235833 649 -12.72 437.8 1000000 1.03E-04 103.2 

235834 649 -12.72 440.7 1000000 1.04E-04 103.9 
235835 649 -12.72 443.6 1000000 1.05E-04 104.6 

235836 649 -12.72 446.5 1000000 1.05E-04 105.4 
235837 649 -12.72 449.5 1000000 1.06E-04 106.0 

235838 649 -12.72 452.4 1000000 1.07E-04 106.7 
235839 649 -12.72 455.3 1000000 1.07E-04 107.4 
235840 649 -12.72 458.2 1000000 1.08E-04 108.1 

235841 649 -12.72 461.1 1000000 1.09E-04 108.7 
235814 649 -12.72 464.0 1000000 1.09E-04 109.2 

236416 649 -12.72 465.0 1000000 1.10E-04 109.5 
236417 649 -12.72 466.0 1000000 1.10E-04 109.7 

236418 649 -12.72 467.0 1000000 1.10E-04 109.9 
236419 649 -12.72 468.0 1000000 1.10E-04 110.1 

236420 649 -12.72 469.0 1000000 1.10E-04 110.3 
236421 649 -12.72 470.0 1000000 1.10E-04 110.4 

236422 649 -12.72 471.0 1000000 1.11E-04 110.9 
236401 649 -12.72 472.0 1000000 1.11E-04 110.7 

236587 649 -12.72 474.0 1000000 1.12E-04 111.6 
236917 649 -12.72 475.0 1000000 1.11E-04 110.9 
236918 649 -12.72 476.0 1000000 1.12E-04 111.8 

236919 649 -12.72 477.0 1000000 1.12E-04 111.8 
236920 649 -12.72 478.0 1000000 1.12E-04 112.0 

NODE X Y Z Factor Strain Strain (micro) 
236921 649 -12.72 479.0 1000000 1.12E-04 112.1 
236904 649 -12.72 480.0 1000000 1.12E-04 112.4 

237829 649 -12.72 483.0 1000000 1.13E-04 112.8 
237830 649 -12.72 486.0 1000000 1.13E-04 113.3 

237831 649 -12.72 489.0 1000000 1.14E-04 113.8 
237832 649 -12.72 492.0 1000000 1.14E-04 114.2 

237833 649 -12.72 495.0 1000000 1.15E-04 114.6 
237834 649 -12.72 498.0 1000000 1.15E-04 115.0 

237835 649 -12.72 501.0 1000000 1.15E-04 115.3 
237836 649 -12.72 504.0 1000000 1.16E-04 115.6 

237837 649 -12.72 507.0 1000000 1.16E-04 115.9 
237838 649 -12.72 510.0 1000000 1.16E-04 116.2 
237839 649 -12.72 513.0 1000000 1.16E-04 116.4 

237840 649 -12.72 516.0 1000000 1.17E-04 116.6 
237841 649 -12.72 519.0 1000000 1.17E-04 116.7 

237842 649 -12.72 522.0 1000000 1.17E-04 116.9 
237843 649 -12.72 525.0 1000000 1.17E-04 117.1 

237806 649 -12.72 528.0 1000000 1.17E-04 117.1 
239309 649 -12.72 530.9 1000000 1.17E-04 117.2 

239310 649 -12.72 533.8 1000000 1.17E-04 117.2 
239311 649 -12.72 536.8 1000000 1.17E-04 117.3 

239312 649 -12.72 539.7 1000000 1.17E-04 117.3 
239313 649 -12.72 542.6 1000000 1.17E-04 117.3 

239314 649 -12.72 545.5 1000000 1.17E-04 117.3 
239315 649 -12.72 548.4 1000000 1.17E-04 117.2 
239316 649 -12.72 551.3 1000000 1.17E-04 117.2 

239317 649 -12.72 554.3 1000000 1.17E-04 117.1 
239318 649 -12.72 557.2 1000000 1.17E-04 117.0 

239319 649 -12.72 560.1 1000000 1.17E-04 116.9 
239320 649 -12.72 563.0 1000000 1.17E-04 116.8 

239321 649 -12.72 565.9 1000000 1.17E-04 116.7 
239322 649 -12.72 568.8 1000000 1.17E-04 116.5 

239323 649 -12.72 571.8 1000000 1.16E-04 116.4 
239324 649 -12.72 574.7 1000000 1.16E-04 116.4 

239325 649 -12.72 577.6 1000000 1.16E-04 116.3 
239326 649 -12.72 580.5 1000000 1.16E-04 116.2 
239327 649 -12.72 583.4 1000000 1.16E-04 116.1 

239328 649 -12.72 586.3 1000000 1.16E-04 116.1 
239329 649 -12.72 589.3 1000000 1.16E-04 116.0 

239330 649 -12.72 592.2 1000000 1.16E-04 116.0 
239331 649 -12.72 595.1 1000000 1.16E-04 115.9 

239278 649 -12.72 598.0 1000000 1.16E-04 115.9 
241172 649 -12.72 601.0 1000000 1.16E-04 115.9 

241173 649 -12.72 603.9 1000000 1.16E-04 115.9 
241174 649 -12.72 606.9 1000000 1.16E-04 115.9 

241175 649 -12.72 609.9 1000000 1.16E-04 115.9 
241176 649 -12.72 612.8 1000000 1.16E-04 115.9 

241177 649 -12.72 615.8 1000000 1.16E-04 115.9 
241178 649 -12.72 618.8 1000000 1.16E-04 115.9 
241179 649 -12.72 621.7 1000000 1.16E-04 115.9 

241180 649 -12.72 624.7 1000000 1.16E-04 115.9 
241181 649 -12.72 627.7 1000000 1.16E-04 115.9 
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NODE X Y Z Factor Strain Strain (micro) 
241182 649 -12.72 630.6 1000000 1.16E-04 115.9 
241183 649 -12.72 633.6 1000000 1.16E-04 115.9 

241184 649 -12.72 636.6 1000000 1.16E-04 116.0 
241185 649 -12.72 639.5 1000000 1.16E-04 116.0 

241186 649 -12.72 642.5 1000000 1.16E-04 116.0 
241187 649 -12.72 645.4 1000000 1.16E-04 116.0 

241188 649 -12.72 648.4 1000000 1.16E-04 116.0 
241189 649 -12.72 651.4 1000000 1.16E-04 116.1 

241190 649 -12.72 654.3 1000000 1.16E-04 116.1 
241191 649 -12.72 657.3 1000000 1.16E-04 116.1 

241192 649 -12.72 660.3 1000000 1.16E-04 116.1 
241193 649 -12.72 663.2 1000000 1.16E-04 116.2 
241194 649 -12.72 666.2 1000000 1.16E-04 116.2 

241195 649 -12.72 669.2 1000000 1.16E-04 116.2 
241196 649 -12.72 672.1 1000000 1.16E-04 116.2 

241197 649 -12.72 675.1 1000000 1.16E-04 116.3 
241198 649 -12.72 678.1 1000000 1.16E-04 116.3 

241199 649 -12.72 681.0 1000000 1.16E-04 116.3 
241136 649 -12.72 684.0 1000000 1.16E-04 116.4 

243064 649 -12.72 685.0 1000000 1.16E-04 116.4 
243065 649 -12.72 686.0 1000000 1.16E-04 116.4 

243066 649 -12.72 686.9 1000000 1.16E-04 116.4 
243067 649 -12.72 687.9 1000000 1.16E-04 116.4 

243068 649 -12.72 688.9 1000000 1.16E-04 116.4 
243069 649 -12.72 689.9 1000000 1.16E-04 116.5 
243070 649 -12.72 690.9 1000000 1.16E-04 116.5 

243071 649 -12.72 691.9 1000000 1.16E-04 116.5 
243072 649 -12.72 692.8 1000000 1.16E-04 116.5 

243073 649 -12.72 693.8 1000000 1.17E-04 116.5 
243074 649 -12.72 694.8 1000000 1.17E-04 116.5 

243075 649 -12.72 695.8 1000000 1.17E-04 116.5 
243076 649 -12.72 696.8 1000000 1.17E-04 116.6 

243077 649 -12.72 697.8 1000000 1.17E-04 116.6 
243078 649 -12.72 698.7 1000000 1.17E-04 116.6 

243079 649 -12.72 699.7 1000000 1.17E-04 116.6 
243080 649 -12.72 700.7 1000000 1.17E-04 116.6 
243081 649 -12.72 701.7 1000000 1.17E-04 116.6 

243082 649 -12.72 702.7 1000000 1.17E-04 116.7 
243083 649 -12.72 703.6 1000000 1.17E-04 116.7 

243084 649 -12.72 704.6 1000000 1.17E-04 116.7 
243085 649 -12.72 705.6 1000000 1.17E-04 116.7 

243086 649 -12.72 706.6 1000000 1.17E-04 116.8 
243087 649 -12.72 707.6 1000000 1.17E-04 116.8 

243088 649 -12.72 708.6 1000000 1.17E-04 116.8 
243089 649 -12.72 709.5 1000000 1.17E-04 116.8 

243090 649 -12.72 710.5 1000000 1.17E-04 116.8 
243029 649 -12.72 711.5 1000000 1.17E-04 116.9 

243555 649 -12.72 712.0 1000000 1.17E-04 116.9 
243622 649 -12.72 712.5 1000000 1.17E-04 116.9 
244972 649 -12.72 713.5 1000000 1.17E-04 116.9 

244973 649 -12.72 714.5 1000000 1.17E-04 117.0 
244974 649 -12.72 715.4 1000000 1.17E-04 117.0 

NODE X Y Z Factor Strain Strain (micro) 
244975 649 -12.72 716.4 1000000 1.17E-04 117.0 
244976 649 -12.72 717.4 1000000 1.17E-04 117.1 

244977 649 -12.72 718.4 1000000 1.17E-04 117.1 
244978 649 -12.72 719.4 1000000 1.17E-04 117.1 

244979 649 -12.72 720.3 1000000 1.17E-04 117.2 
244980 649 -12.72 721.3 1000000 1.17E-04 117.2 

244981 649 -12.72 722.3 1000000 1.17E-04 117.2 
244982 649 -12.72 723.3 1000000 1.17E-04 117.3 

244983 649 -12.72 724.3 1000000 1.17E-04 117.3 
244984 649 -12.72 725.3 1000000 1.17E-04 117.4 

244985 649 -12.72 726.2 1000000 1.17E-04 117.4 
244986 649 -12.72 727.2 1000000 1.17E-04 117.4 
244987 649 -12.72 728.2 1000000 1.17E-04 117.5 

244988 649 -12.72 729.2 1000000 1.18E-04 117.5 
244989 649 -12.72 730.2 1000000 1.18E-04 117.6 

244990 649 -12.72 731.1 1000000 1.18E-04 117.6 
244991 649 -12.72 732.1 1000000 1.18E-04 117.7 

244992 649 -12.72 733.1 1000000 1.18E-04 117.7 
244993 649 -12.72 734.1 1000000 1.18E-04 117.8 

244994 649 -12.72 735.1 1000000 1.18E-04 117.9 
244995 649 -12.72 736.0 1000000 1.18E-04 117.9 

244996 649 -12.72 737.0 1000000 1.18E-04 118.0 
244939 649 -12.72 738.0 1000000 1.18E-04 118.1 

246102 649 -12.72 741.0 1000000 1.18E-04 118.2 
246103 649 -12.72 744.0 1000000 1.18E-04 118.4 
246104 649 -12.72 747.0 1000000 1.19E-04 118.6 

246105 649 -12.72 750.0 1000000 1.19E-04 118.8 
246106 649 -12.72 753.0 1000000 1.19E-04 119.0 

246107 649 -12.72 756.0 1000000 1.19E-04 119.1 
246108 649 -12.72 759.0 1000000 1.19E-04 119.3 

246109 649 -12.72 762.0 1000000 1.19E-04 119.4 
246110 649 -12.72 765.0 1000000 1.19E-04 119.5 

246111 649 -12.72 768.0 1000000 1.20E-04 119.5 
246112 649 -12.72 771.0 1000000 1.20E-04 119.6 

246113 649 -12.72 774.0 1000000 1.20E-04 119.6 
246114 649 -12.72 777.0 1000000 1.20E-04 119.6 
246081 649 -12.72 780.0 1000000 1.20E-04 119.5 

247244 649 -12.72 783.0 1000000 1.19E-04 119.5 
247245 649 -12.72 786.0 1000000 1.19E-04 119.3 

247246 649 -12.72 789.0 1000000 1.19E-04 119.2 
247247 649 -12.72 792.0 1000000 1.19E-04 119.1 

247248 649 -12.72 795.0 1000000 1.19E-04 118.9 
247249 649 -12.72 798.0 1000000 1.19E-04 118.7 

247250 649 -12.72 801.0 1000000 1.18E-04 118.4 
247251 649 -12.72 804.0 1000000 1.18E-04 118.1 

247252 649 -12.72 807.0 1000000 1.18E-04 117.8 
247253 649 -12.72 810.0 1000000 1.17E-04 117.4 

247254 649 -12.72 813.0 1000000 1.17E-04 117.0 
247255 649 -12.72 816.0 1000000 1.17E-04 116.6 
247256 649 -12.72 819.0 1000000 1.16E-04 116.1 

247257 649 -12.72 822.0 1000000 1.16E-04 115.6 
247258 649 -12.72 825.0 1000000 1.15E-04 115.0 
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NODE X Y Z Factor Strain Strain (micro) 
247259 649 -12.72 828.0 1000000 1.14E-04 114.4 

247260 649 -12.72 831.0 1000000 1.14E-04 113.9 
247219 649 -12.72 834.0 1000000 1.13E-04 113.2 

249419 649 -12.72 837.0 1000000 1.13E-04 112.6 
249420 649 -12.72 839.9 1000000 1.12E-04 111.9 
249421 649 -12.72 842.9 1000000 1.11E-04 111.2 

249422 649 -12.72 845.9 1000000 1.10E-04 110.5 
249423 649 -12.72 848.9 1000000 1.10E-04 109.7 

249424 649 -12.72 851.8 1000000 1.09E-04 108.9 
249425 649 -12.72 854.8 1000000 1.08E-04 108.1 

249426 649 -12.72 857.8 1000000 1.07E-04 107.3 
249427 649 -12.72 860.8 1000000 1.06E-04 106.4 

249428 649 -12.72 863.7 1000000 1.06E-04 105.5 
249429 649 -12.72 866.7 1000000 1.05E-04 104.7 

249430 649 -12.72 869.7 1000000 1.04E-04 103.8 
249431 649 -12.72 872.6 1000000 1.03E-04 102.9 

249432 649 -12.72 875.6 1000000 1.02E-04 102.0 
249433 649 -12.72 878.6 1000000 1.01E-04 101.1 
249434 649 -12.72 881.6 1000000 1.00E-04 100.3 

249435 649 -12.72 884.5 1000000 9.94E-05 99.4 
249436 649 -12.72 887.5 1000000 9.86E-05 98.6 

249437 649 -12.72 890.5 1000000 9.77E-05 97.7 
249438 649 -12.72 893.5 1000000 9.69E-05 96.9 

249439 649 -12.72 896.4 1000000 9.61E-05 96.1 
249440 649 -12.72 899.4 1000000 9.53E-05 95.3 

249441 649 -12.72 902.4 1000000 9.45E-05 94.5 
249442 649 -12.72 905.4 1000000 9.37E-05 93.7 

249443 649 -12.72 908.3 1000000 9.30E-05 93.0 
249444 649 -12.72 911.3 1000000 9.22E-05 92.2 
249445 649 -12.72 914.3 1000000 9.14E-05 91.4 

249446 649 -12.72 917.2 1000000 9.07E-05 90.7 
249447 649 -12.72 920.2 1000000 8.99E-05 89.9 

249448 649 -12.72 923.2 1000000 8.92E-05 89.2 
249449 649 -12.72 926.2 1000000 8.85E-05 88.5 

249450 649 -12.72 929.1 1000000 8.77E-05 87.7 
249451 649 -12.72 932.1 1000000 8.70E-05 87.0 

249452 649 -12.72 935.1 1000000 8.63E-05 86.3 
249453 649 -12.72 938.1 1000000 8.56E-05 85.6 

249454 649 -12.72 941.0 1000000 8.49E-05 84.9 
249375 649 -12.72 944.0 1000000 8.39E-05 83.9 

250054 649 -12.72 952.0 1000000 8.19E-05 81.9 
250121 649 -12.72 960.0 1000000 7.76E-05 77.6 
250655 649 -12.72 1005.3 1000000 6.91E-05 69.1 

250656 649 -12.72 1050.6 1000000 5.83E-05 58.3 
250657 649 -12.72 1095.9 1000000 4.73E-05 47.3 

250658 649 -12.72 1141.2 1000000 3.68E-05 36.8 
250659 649 -12.72 1186.5 1000000 2.54E-05 25.4 

250660 649 -12.72 1231.8 1000000 1.59E-05 15.9 
250661 649 -12.72 1277.1 1000000 2.12E-06 2.1 

250662 649 -12.72 1322.4 1000000 -1.43E-06 -1.4 
250663 649 -12.72 1367.7 1000000 -2.86E-05 -28.6 

250638 649 -12.72 1413.0 1000000 -1.59E-05 -15.9 

NODE X Y Z Factor Strain Strain (micro) 
250858 649 -12.72 1416.0 1000000 1.39E-05 13.9 

250925 649 -12.72 1424.0 1000000 7.42E-06 7.4 
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NODE X Y Z Factor Strain Strain (micro) 
250922 596 -11.66 1424 1000000 6.10E-06 6.1 
250855 596 -11.66 1416 1000000 1.16E-05 11.6 

250608 596 -11.66 1413 1000000 -7.78E-06 -7.8 
250626 596 -11.66 1368 1000000 -1.75E-05 -17.5 

250625 596 -11.66 1322 1000000 -2.34E-06 -2.3 
250624 596 -11.66 1277 1000000 3.69E-06 3.7 

250623 596 -11.66 1232 1000000 1.40E-05 14.0 
250622 596 -11.66 1187 1000000 2.27E-05 22.7 

250621 596 -11.66 1141 1000000 3.21E-05 32.1 
250620 596 -11.66 1096 1000000 4.14E-05 41.4 

250619 596 -11.66 1051 1000000 5.12E-05 51.2 
250618 596 -11.66 1005 1000000 6.15E-05 61.5 
250118 596 -11.66 960 1000000 7.00E-05 70.0 

250051 596 -11.66 952 1000000 7.45E-05 74.5 
249264 596 -11.66 944 1000000 7.64E-05 76.4 

249336 596 -11.66 941 1000000 7.74E-05 77.4 
249335 596 -11.66 938 1000000 7.81E-05 78.1 

249334 596 -11.66 935 1000000 7.89E-05 78.9 
249333 596 -11.66 932 1000000 7.97E-05 79.7 

249332 596 -11.66 929 1000000 8.05E-05 80.5 
249331 596 -11.66 926 1000000 8.13E-05 81.3 

249330 596 -11.66 923 1000000 8.21E-05 82.1 
249329 596 -11.66 920 1000000 8.29E-05 82.9 

249328 596 -11.66 917 1000000 8.37E-05 83.7 
249327 596 -11.66 914 1000000 8.46E-05 84.6 
249326 596 -11.66 911 1000000 8.54E-05 85.4 

249325 596 -11.66 908 1000000 8.63E-05 86.3 
249324 596 -11.66 905 1000000 8.71E-05 87.1 

249323 596 -11.66 902 1000000 8.80E-05 88.0 
249322 596 -11.66 899 1000000 8.88E-05 88.8 

249321 596 -11.66 896 1000000 8.97E-05 89.7 
249320 596 -11.66 893 1000000 9.06E-05 90.6 

249319 596 -11.66 890 1000000 9.15E-05 91.5 
249318 596 -11.66 888 1000000 9.24E-05 92.4 

249317 596 -11.66 885 1000000 9.33E-05 93.3 
249316 596 -11.66 882 1000000 9.42E-05 94.2 
249315 596 -11.66 879 1000000 9.51E-05 95.1 

249314 596 -11.66 876 1000000 9.60E-05 96.0 
249313 596 -11.66 873 1000000 9.69E-05 96.9 

249312 596 -11.66 870 1000000 9.78E-05 97.8 
249311 596 -11.66 867 1000000 9.86E-05 98.6 

249310 596 -11.66 864 1000000 9.95E-05 99.5 
249309 596 -11.66 861 1000000 1.00E-04 100.4 

249308 596 -11.66 858 1000000 1.01E-04 101.2 
249307 596 -11.66 855 1000000 1.02E-04 102.1 

249306 596 -11.66 852 1000000 1.03E-04 102.9 
249305 596 -11.66 849 1000000 1.04E-04 103.7 

249304 596 -11.66 846 1000000 1.04E-04 104.5 
249303 596 -11.66 843 1000000 1.05E-04 105.2 
249302 596 -11.66 840 1000000 1.06E-04 106.0 

249301 596 -11.66 837 1000000 1.07E-04 106.7 
247165 596 -11.66 834 1000000 1.07E-04 107.4 

NODE X Y Z Factor Strain Strain (micro) 
247199 596 -11.66 831 1000000 1.08E-04 108.0 
247198 596 -11.66 828 1000000 1.09E-04 108.7 

247197 596 -11.66 825 1000000 1.09E-04 109.3 
247196 596 -11.66 822 1000000 1.10E-04 109.8 

247195 596 -11.66 819 1000000 1.10E-04 110.4 
247194 596 -11.66 816 1000000 1.11E-04 110.9 

247193 596 -11.66 813 1000000 1.11E-04 111.4 
247192 596 -11.66 810 1000000 1.12E-04 111.8 

247191 596 -11.66 807 1000000 1.12E-04 112.2 
247190 596 -11.66 804 1000000 1.13E-04 112.6 

247189 596 -11.66 801 1000000 1.13E-04 112.9 
247188 596 -11.66 798 1000000 1.13E-04 113.2 
247187 596 -11.66 795 1000000 1.13E-04 113.4 

247186 596 -11.66 792 1000000 1.14E-04 113.6 
247185 596 -11.66 789 1000000 1.14E-04 113.8 

247184 596 -11.66 786 1000000 1.14E-04 113.9 
247183 596 -11.66 783 1000000 1.14E-04 114.0 

246039 596 -11.66 780 1000000 1.14E-04 114.0 
246065 596 -11.66 777 1000000 1.14E-04 114.0 

246064 596 -11.66 774 1000000 1.14E-04 114.0 
246063 596 -11.66 771 1000000 1.14E-04 114.0 

246062 596 -11.66 768 1000000 1.14E-04 113.9 
246061 596 -11.66 765 1000000 1.14E-04 113.8 

246060 596 -11.66 762 1000000 1.14E-04 113.6 
246059 596 -11.66 759 1000000 1.13E-04 113.5 
246058 596 -11.66 756 1000000 1.13E-04 113.3 

246057 596 -11.66 753 1000000 1.13E-04 113.1 
246056 596 -11.66 750 1000000 1.13E-04 112.8 

246055 596 -11.66 747 1000000 1.13E-04 112.6 
246054 596 -11.66 744 1000000 1.12E-04 112.4 

246053 596 -11.66 741 1000000 1.12E-04 112.1 
244861 596 -11.66 738 1000000 1.12E-04 111.9 

244911 596 -11.66 737 1000000 1.12E-04 111.8 
244910 596 -11.66 736 1000000 1.12E-04 111.7 

244909 596 -11.66 735 1000000 1.12E-04 111.6 
244908 596 -11.66 734 1000000 1.12E-04 111.5 
244907 596 -11.66 733 1000000 1.11E-04 111.5 

244906 596 -11.66 732 1000000 1.11E-04 111.4 
244905 596 -11.66 731 1000000 1.11E-04 111.3 

244904 596 -11.66 730 1000000 1.11E-04 111.2 
244903 596 -11.66 729 1000000 1.11E-04 111.1 

244902 596 -11.66 728 1000000 1.11E-04 111.1 
244901 596 -11.66 727 1000000 1.11E-04 111.0 

244900 596 -11.66 726 1000000 1.11E-04 110.9 
244899 596 -11.66 725 1000000 1.11E-04 110.8 

244898 596 -11.66 724 1000000 1.11E-04 110.8 
244897 596 -11.66 723 1000000 1.11E-04 110.7 

244896 596 -11.66 722 1000000 1.11E-04 110.6 
244895 596 -11.66 721 1000000 1.11E-04 110.6 
244894 596 -11.66 720 1000000 1.11E-04 110.5 

244893 596 -11.66 719 1000000 1.10E-04 110.4 
244892 596 -11.66 718 1000000 1.10E-04 110.4 
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NODE X Y Z Factor Strain Strain (micro) 
244891 596 -11.66 717 1000000 1.10E-04 110.3 
244890 596 -11.66 716 1000000 1.10E-04 110.3 

244889 596 -11.66 715 1000000 1.10E-04 110.2 
244888 596 -11.66 714 1000000 1.10E-04 110.1 

244887 596 -11.66 713 1000000 1.10E-04 110.1 
243619 596 -11.66 713 1000000 1.10E-04 110.0 

243552 596 -11.66 712 1000000 1.10E-04 110.0 
242945 596 -11.66 712 1000000 1.10E-04 110.0 

242999 596 -11.66 711 1000000 1.10E-04 109.9 
242998 596 -11.66 710 1000000 1.10E-04 109.9 

242997 596 -11.66 709 1000000 1.10E-04 109.8 
242996 596 -11.66 708 1000000 1.10E-04 109.8 
242995 596 -11.66 707 1000000 1.10E-04 109.7 

242994 596 -11.66 706 1000000 1.10E-04 109.7 
242993 596 -11.66 705 1000000 1.10E-04 109.7 

242992 596 -11.66 704 1000000 1.10E-04 109.6 
242991 596 -11.66 703 1000000 1.10E-04 109.6 

242990 596 -11.66 702 1000000 1.10E-04 109.5 
242989 596 -11.66 701 1000000 1.10E-04 109.5 

242988 596 -11.66 700 1000000 1.09E-04 109.5 
242987 596 -11.66 699 1000000 1.09E-04 109.4 

242986 596 -11.66 698 1000000 1.09E-04 109.4 
242985 596 -11.66 697 1000000 1.09E-04 109.4 

242984 596 -11.66 696 1000000 1.09E-04 109.4 
242983 596 -11.66 695 1000000 1.09E-04 109.3 
242982 596 -11.66 694 1000000 1.09E-04 109.3 

242981 596 -11.66 693 1000000 1.09E-04 109.3 
242980 596 -11.66 692 1000000 1.09E-04 109.3 

242979 596 -11.66 691 1000000 1.09E-04 109.2 
242978 596 -11.66 690 1000000 1.09E-04 109.2 

242977 596 -11.66 689 1000000 1.09E-04 109.2 
242976 596 -11.66 688 1000000 1.09E-04 109.2 

242975 596 -11.66 687 1000000 1.09E-04 109.1 
242974 596 -11.66 686 1000000 1.09E-04 109.1 

242973 596 -11.66 685 1000000 1.09E-04 109.1 
241049 596 -11.66 684 1000000 1.09E-04 109.1 
241105 596 -11.66 681 1000000 1.09E-04 109.0 

241104 596 -11.66 678 1000000 1.09E-04 109.0 
241103 596 -11.66 675 1000000 1.09E-04 109.0 

241102 596 -11.66 672 1000000 1.09E-04 108.9 
241101 596 -11.66 669 1000000 1.09E-04 108.9 

241100 596 -11.66 666 1000000 1.09E-04 108.9 
241099 596 -11.66 663 1000000 1.09E-04 108.8 

241098 596 -11.66 660 1000000 1.09E-04 108.8 
241097 596 -11.66 657 1000000 1.09E-04 108.8 

241096 596 -11.66 654 1000000 1.09E-04 108.8 
241095 596 -11.66 651 1000000 1.09E-04 108.7 

241094 596 -11.66 648 1000000 1.09E-04 108.7 
241093 596 -11.66 645 1000000 1.09E-04 108.7 
241092 596 -11.66 642 1000000 1.09E-04 108.6 

241091 596 -11.66 640 1000000 1.09E-04 108.6 
241090 596 -11.66 637 1000000 1.09E-04 108.5 

NODE X Y Z Factor Strain Strain (micro) 
241089 596 -11.66 634 1000000 1.08E-04 108.5 
241088 596 -11.66 631 1000000 1.08E-04 108.4 

241087 596 -11.66 628 1000000 1.08E-04 108.4 
241086 596 -11.66 625 1000000 1.08E-04 108.3 

241085 596 -11.66 622 1000000 1.08E-04 108.3 
241084 596 -11.66 619 1000000 1.08E-04 108.2 

241083 596 -11.66 616 1000000 1.08E-04 108.2 
241082 596 -11.66 613 1000000 1.08E-04 108.1 

241081 596 -11.66 610 1000000 1.08E-04 108.1 
241080 596 -11.66 607 1000000 1.08E-04 108.0 

241079 596 -11.66 604 1000000 1.08E-04 107.9 
241078 596 -11.66 601 1000000 1.08E-04 107.9 
239206 596 -11.66 598 1000000 1.08E-04 107.8 

239252 596 -11.66 595 1000000 1.08E-04 107.8 
239251 596 -11.66 592 1000000 1.08E-04 107.7 

239250 596 -11.66 589 1000000 1.08E-04 107.7 
239249 596 -11.66 586 1000000 1.08E-04 107.6 

239248 596 -11.66 583 1000000 1.08E-04 107.6 
239247 596 -11.66 581 1000000 1.08E-04 107.6 

239246 596 -11.66 578 1000000 1.08E-04 107.5 
239245 596 -11.66 575 1000000 1.07E-04 107.5 

239244 596 -11.66 572 1000000 1.07E-04 107.5 
239243 596 -11.66 569 1000000 1.07E-04 107.4 

239242 596 -11.66 566 1000000 1.07E-04 107.4 
239241 596 -11.66 563 1000000 1.07E-04 107.4 
239240 596 -11.66 560 1000000 1.07E-04 107.3 

239239 596 -11.66 557 1000000 1.07E-04 107.3 
239238 596 -11.66 554 1000000 1.07E-04 107.2 

239237 596 -11.66 551 1000000 1.07E-04 107.1 
239236 596 -11.66 548 1000000 1.07E-04 107.0 

239235 596 -11.66 546 1000000 1.07E-04 107.0 
239234 596 -11.66 543 1000000 1.07E-04 106.8 

239233 596 -11.66 540 1000000 1.07E-04 106.7 
239232 596 -11.66 537 1000000 1.07E-04 106.6 

239231 596 -11.66 534 1000000 1.06E-04 106.4 
239230 596 -11.66 531 1000000 1.06E-04 106.3 
237758 596 -11.66 528 1000000 1.06E-04 106.1 

237788 596 -11.66 525 1000000 1.06E-04 105.9 
237787 596 -11.66 522 1000000 1.06E-04 105.7 

237786 596 -11.66 519 1000000 1.05E-04 105.4 
237785 596 -11.66 516 1000000 1.05E-04 105.2 

237784 596 -11.66 513 1000000 1.05E-04 104.9 
237783 596 -11.66 510 1000000 1.05E-04 104.6 

237782 596 -11.66 507 1000000 1.04E-04 104.2 
237781 596 -11.66 504 1000000 1.04E-04 103.9 

237780 596 -11.66 501 1000000 1.04E-04 103.5 
237779 596 -11.66 498 1000000 1.03E-04 103.1 

237778 596 -11.66 495 1000000 1.03E-04 102.7 
237777 596 -11.66 492 1000000 1.02E-04 102.3 
237776 596 -11.66 489 1000000 1.02E-04 101.8 

237775 596 -11.66 486 1000000 1.01E-04 101.3 
237774 596 -11.66 483 1000000 1.01E-04 100.8 
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NODE X Y Z Factor Strain Strain (micro) 
236886 596 -11.66 480 1000000 1.00E-04 100.4 

236896 596 -11.66 479 1000000 1.00E-04 100.1 
236895 596 -11.66 478 1000000 9.99E-05 99.9 

236894 596 -11.66 477 1000000 9.97E-05 99.7 
236893 596 -11.66 476 1000000 9.96E-05 99.6 
236892 596 -11.66 475 1000000 9.94E-05 99.4 

236584 596 -11.66 474 1000000 9.91E-05 99.1 
236377 596 -11.66 472 1000000 9.88E-05 98.8 

236391 596 -11.66 471 1000000 9.86E-05 98.6 
236390 596 -11.66 470 1000000 9.84E-05 98.4 

236389 596 -11.66 469 1000000 9.82E-05 98.2 
236388 596 -11.66 468 1000000 9.80E-05 98.0 

236387 596 -11.66 467 1000000 9.78E-05 97.8 
236386 596 -11.66 466 1000000 9.76E-05 97.6 

236385 596 -11.66 465 1000000 9.74E-05 97.4 
235781 596 -11.66 464 1000000 9.71E-05 97.1 

235801 596 -11.66 461 1000000 9.66E-05 96.6 
235800 596 -11.66 458 1000000 9.59E-05 95.9 
235799 596 -11.66 455 1000000 9.53E-05 95.3 

235798 596 -11.66 452 1000000 9.46E-05 94.6 
235797 596 -11.66 449 1000000 9.40E-05 94.0 

235796 596 -11.66 447 1000000 9.33E-05 93.3 
235795 596 -11.66 444 1000000 9.26E-05 92.6 

235794 596 -11.66 441 1000000 9.19E-05 91.9 
235793 596 -11.66 438 1000000 9.12E-05 91.2 

235792 596 -11.66 435 1000000 9.05E-05 90.5 
234904 596 -11.66 432 1000000 8.98E-05 89.8 

234938 596 -11.66 429 1000000 8.91E-05 89.1 
234937 596 -11.66 426 1000000 8.84E-05 88.4 
234936 596 -11.66 423 1000000 8.77E-05 87.7 

234935 596 -11.66 420 1000000 8.70E-05 87.0 
234934 596 -11.66 417 1000000 8.63E-05 86.3 

234933 596 -11.66 414 1000000 8.57E-05 85.7 
234932 596 -11.66 411 1000000 8.50E-05 85.0 

234931 596 -11.66 408 1000000 8.44E-05 84.4 
234930 596 -11.66 405 1000000 8.38E-05 83.8 

234929 596 -11.66 402 1000000 8.33E-05 83.3 
234928 596 -11.66 399 1000000 8.27E-05 82.7 

234927 596 -11.66 396 1000000 8.23E-05 82.3 
234926 596 -11.66 393 1000000 8.18E-05 81.8 

234925 596 -11.66 390 1000000 8.14E-05 81.4 
234924 596 -11.66 387 1000000 8.08E-05 80.8 
234923 596 -11.66 384 1000000 7.98E-05 79.8 

234922 596 -11.66 381 1000000 7.81E-05 78.1 
234038 596 -11.66 378 1000000 7.26E-05 72.6 

233951 596 -11.66 288 1000000 6.21E-05 62.1 
233953 596 -11.66 240 1000000 4.94E-05 49.4 

233777 596 -11.66 192 1000000 3.83E-05 38.3 
233783 596 -11.66 147 1000000 2.75E-05 27.5 

233782 596 -11.66 102 1000000 1.78E-05 17.8 
233781 596 -11.66 56 1000000 7.81E-06 7.8 

233569 596 -11.66 11 1000000 2.85E-08 0.0 

NODE X Y Z Factor Strain Strain (micro) 
233484 596 -11.66 8 1000000 -2.62E-06 -2.6 

233482 596 -11.66 0 1000000 -1.32E-06 -1.3 
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NODE X Y Z Factor Strain Strain (micro) 
250925 649 -12.72 1424.0 1000000 7.92E-06 7.9 
250858 649 -12.72 1416.0 1000000 1.49E-05 14.9 

250638 649 -12.72 1413.0 1000000 -1.62E-05 -16.2 
250663 649 -12.72 1367.7 1000000 -3.02E-05 -30.2 

250662 649 -12.72 1322.4 1000000 -3.07E-06 -3.1 
250661 649 -12.72 1277.1 1000000 1.08E-07 0.1 

250660 649 -12.72 1231.8 1000000 1.36E-05 13.6 
250659 649 -12.72 1186.5 1000000 2.28E-05 22.8 

250658 649 -12.72 1141.2 1000000 3.39E-05 33.9 
250657 649 -12.72 1095.9 1000000 4.40E-05 44.0 

250656 649 -12.72 1050.6 1000000 5.48E-05 54.8 
250655 649 -12.72 1005.3 1000000 6.53E-05 65.3 
250121 649 -12.72 960.0 1000000 7.38E-05 73.8 

250054 649 -12.72 952.0 1000000 7.81E-05 78.1 
249375 649 -12.72 944.0 1000000 8.01E-05 80.1 

249454 649 -12.72 941.0 1000000 8.11E-05 81.1 
249453 649 -12.72 938.1 1000000 8.18E-05 81.8 

249452 649 -12.72 935.1 1000000 8.26E-05 82.6 
249451 649 -12.72 932.1 1000000 8.33E-05 83.3 

249450 649 -12.72 929.1 1000000 8.41E-05 84.1 
249449 649 -12.72 926.2 1000000 8.49E-05 84.9 

249448 649 -12.72 923.2 1000000 8.57E-05 85.7 
249447 649 -12.72 920.2 1000000 8.65E-05 86.5 

249446 649 -12.72 917.2 1000000 8.73E-05 87.3 
249445 649 -12.72 914.3 1000000 8.81E-05 88.1 
249444 649 -12.72 911.3 1000000 8.90E-05 89.0 

249443 649 -12.72 908.3 1000000 8.98E-05 89.8 
249442 649 -12.72 905.4 1000000 9.06E-05 90.6 

249441 649 -12.72 902.4 1000000 9.15E-05 91.5 
249440 649 -12.72 899.4 1000000 9.24E-05 92.4 

249439 649 -12.72 896.4 1000000 9.33E-05 93.3 
249438 649 -12.72 893.5 1000000 9.42E-05 94.2 

249437 649 -12.72 890.5 1000000 9.51E-05 95.1 
249436 649 -12.72 887.5 1000000 9.61E-05 96.1 

249435 649 -12.72 884.5 1000000 9.71E-05 97.1 
249434 649 -12.72 881.6 1000000 9.81E-05 98.1 
249433 649 -12.72 878.6 1000000 9.91E-05 99.1 

249432 649 -12.72 875.6 1000000 1.00E-04 100.1 
249431 649 -12.72 872.6 1000000 1.01E-04 101.2 

249430 649 -12.72 869.7 1000000 1.02E-04 102.3 
249429 649 -12.72 866.7 1000000 1.03E-04 103.4 

249428 649 -12.72 863.7 1000000 1.04E-04 104.5 
249427 649 -12.72 860.8 1000000 1.06E-04 105.6 

249426 649 -12.72 857.8 1000000 1.07E-04 106.7 
249425 649 -12.72 854.8 1000000 1.08E-04 107.8 

249424 649 -12.72 851.8 1000000 1.09E-04 108.9 
249423 649 -12.72 848.9 1000000 1.10E-04 110.0 

249422 649 -12.72 845.9 1000000 1.11E-04 111.0 
249421 649 -12.72 842.9 1000000 1.12E-04 112.1 
249420 649 -12.72 839.9 1000000 1.13E-04 113.2 

249419 649 -12.72 837.0 1000000 1.14E-04 114.3 
247219 649 -12.72 834.0 1000000 1.15E-04 115.3 

NODE X Y Z Factor Strain Strain (micro) 
247260 649 -12.72 831.0 1000000 1.16E-04 116.4 
247259 649 -12.72 828.0 1000000 1.17E-04 117.5 

247258 649 -12.72 825.0 1000000 1.19E-04 118.6 
247257 649 -12.72 822.0 1000000 1.20E-04 119.7 

247256 649 -12.72 819.0 1000000 1.21E-04 120.8 
247255 649 -12.72 816.0 1000000 1.22E-04 122.0 

247254 649 -12.72 813.0 1000000 1.23E-04 123.1 
247253 649 -12.72 810.0 1000000 1.24E-04 124.3 

247252 649 -12.72 807.0 1000000 1.25E-04 125.5 
247251 649 -12.72 804.0 1000000 1.27E-04 126.7 

247250 649 -12.72 801.0 1000000 1.28E-04 127.9 
247249 649 -12.72 798.0 1000000 1.29E-04 129.1 
247248 649 -12.72 795.0 1000000 1.30E-04 130.4 

247247 649 -12.72 792.0 1000000 1.32E-04 131.7 
247246 649 -12.72 789.0 1000000 1.33E-04 133.1 

247245 649 -12.72 786.0 1000000 1.35E-04 134.5 
247244 649 -12.72 783.0 1000000 1.36E-04 136.1 

246081 649 -12.72 780.0 1000000 1.38E-04 137.6 
246114 649 -12.72 777.0 1000000 1.39E-04 139.2 

246113 649 -12.72 774.0 1000000 1.41E-04 140.9 
246112 649 -12.72 771.0 1000000 1.43E-04 142.6 

246111 649 -12.72 768.0 1000000 1.44E-04 144.4 
246110 649 -12.72 765.0 1000000 1.46E-04 146.3 

246109 649 -12.72 762.0 1000000 1.48E-04 148.2 
246108 649 -12.72 759.0 1000000 1.50E-04 150.1 
246107 649 -12.72 756.0 1000000 1.52E-04 152.0 

246106 649 -12.72 753.0 1000000 1.54E-04 154.0 
246105 649 -12.72 750.0 1000000 1.56E-04 155.9 

246104 649 -12.72 747.0 1000000 1.58E-04 157.8 
246103 649 -12.72 744.0 1000000 1.60E-04 159.7 

246102 649 -12.72 741.0 1000000 1.62E-04 161.5 
244939 649 -12.72 738.0 1000000 1.63E-04 163.0 

244996 649 -12.72 737.0 1000000 1.64E-04 163.8 
244995 649 -12.72 736.0 1000000 1.64E-04 164.3 

244994 649 -12.72 735.1 1000000 1.65E-04 164.8 
244993 649 -12.72 734.1 1000000 1.65E-04 165.3 
244992 649 -12.72 733.1 1000000 1.66E-04 165.7 

244991 649 -12.72 732.1 1000000 1.66E-04 166.2 
244990 649 -12.72 731.1 1000000 1.67E-04 166.6 

244989 649 -12.72 730.2 1000000 1.67E-04 167.0 
244988 649 -12.72 729.2 1000000 1.67E-04 167.4 

244987 649 -12.72 728.2 1000000 1.68E-04 167.8 
244986 649 -12.72 727.2 1000000 1.68E-04 168.2 

244985 649 -12.72 726.2 1000000 1.69E-04 168.5 
244984 649 -12.72 725.3 1000000 1.69E-04 168.8 

244983 649 -12.72 724.3 1000000 1.69E-04 169.1 
244982 649 -12.72 723.3 1000000 1.69E-04 169.4 

244981 649 -12.72 722.3 1000000 1.70E-04 169.6 
244980 649 -12.72 721.3 1000000 1.70E-04 169.8 
244979 649 -12.72 720.3 1000000 1.70E-04 170.0 

244978 649 -12.72 719.4 1000000 1.70E-04 170.2 
244977 649 -12.72 718.4 1000000 1.70E-04 170.3 
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NODE X Y Z Factor Strain Strain (micro) 
244976 649 -12.72 717.4 1000000 1.70E-04 170.5 
244975 649 -12.72 716.4 1000000 1.71E-04 170.5 

244974 649 -12.72 715.4 1000000 1.71E-04 170.6 
244973 649 -12.72 714.5 1000000 1.71E-04 170.7 

244972 649 -12.72 713.5 1000000 1.71E-04 170.7 
243622 649 -12.72 712.5 1000000 1.71E-04 170.7 

243555 649 -12.72 712.0 1000000 1.71E-04 170.6 
243029 649 -12.72 711.5 1000000 1.71E-04 170.7 

243090 649 -12.72 710.5 1000000 1.71E-04 170.6 
243089 649 -12.72 709.5 1000000 1.71E-04 170.5 

243088 649 -12.72 708.6 1000000 1.70E-04 170.4 
243087 649 -12.72 707.6 1000000 1.70E-04 170.3 
243086 649 -12.72 706.6 1000000 1.70E-04 170.1 

243085 649 -12.72 705.6 1000000 1.70E-04 170.0 
243084 649 -12.72 704.6 1000000 1.70E-04 169.8 

243083 649 -12.72 703.6 1000000 1.70E-04 169.5 
243082 649 -12.72 702.7 1000000 1.69E-04 169.3 

243081 649 -12.72 701.7 1000000 1.69E-04 169.0 
243080 649 -12.72 700.7 1000000 1.69E-04 168.7 

243079 649 -12.72 699.7 1000000 1.68E-04 168.4 
243078 649 -12.72 698.7 1000000 1.68E-04 168.0 

243077 649 -12.72 697.8 1000000 1.68E-04 167.6 
243076 649 -12.72 696.8 1000000 1.67E-04 167.2 

243075 649 -12.72 695.8 1000000 1.67E-04 166.8 
243074 649 -12.72 694.8 1000000 1.66E-04 166.4 
243073 649 -12.72 693.8 1000000 1.66E-04 165.9 

243072 649 -12.72 692.8 1000000 1.65E-04 165.4 
243071 649 -12.72 691.9 1000000 1.65E-04 164.9 

243070 649 -12.72 690.9 1000000 1.64E-04 164.4 
243069 649 -12.72 689.9 1000000 1.64E-04 163.9 

243068 649 -12.72 688.9 1000000 1.63E-04 163.3 
243067 649 -12.72 687.9 1000000 1.63E-04 162.7 

243066 649 -12.72 686.9 1000000 1.62E-04 162.1 
243065 649 -12.72 686.0 1000000 1.62E-04 161.5 

243064 649 -12.72 685.0 1000000 1.61E-04 160.9 
241136 649 -12.72 684.0 1000000 1.60E-04 160.0 
241199 649 -12.72 681.0 1000000 1.58E-04 158.3 

241198 649 -12.72 678.1 1000000 1.56E-04 156.3 
241197 649 -12.72 675.1 1000000 1.54E-04 154.2 

241196 649 -12.72 672.1 1000000 1.52E-04 152.0 
241195 649 -12.72 669.2 1000000 1.50E-04 149.9 

241194 649 -12.72 666.2 1000000 1.48E-04 147.8 
241193 649 -12.72 663.2 1000000 1.46E-04 145.8 

241192 649 -12.72 660.3 1000000 1.44E-04 143.8 
241191 649 -12.72 657.3 1000000 1.42E-04 141.8 

241190 649 -12.72 654.3 1000000 1.40E-04 140.0 
241189 649 -12.72 651.4 1000000 1.38E-04 138.2 

241188 649 -12.72 648.4 1000000 1.37E-04 136.5 
241187 649 -12.72 645.4 1000000 1.35E-04 134.9 
241186 649 -12.72 642.5 1000000 1.33E-04 133.4 

241185 649 -12.72 639.5 1000000 1.32E-04 132.0 
241184 649 -12.72 636.6 1000000 1.31E-04 130.6 

NODE X Y Z Factor Strain Strain (micro) 
241183 649 -12.72 633.6 1000000 1.29E-04 129.4 
241182 649 -12.72 630.6 1000000 1.28E-04 128.2 

241181 649 -12.72 627.7 1000000 1.27E-04 127.1 
241180 649 -12.72 624.7 1000000 1.26E-04 126.1 

241179 649 -12.72 621.7 1000000 1.25E-04 125.1 
241178 649 -12.72 618.8 1000000 1.24E-04 124.2 

241177 649 -12.72 615.8 1000000 1.23E-04 123.4 
241176 649 -12.72 612.8 1000000 1.23E-04 122.6 

241175 649 -12.72 609.9 1000000 1.22E-04 121.9 
241174 649 -12.72 606.9 1000000 1.21E-04 121.2 

241173 649 -12.72 603.9 1000000 1.21E-04 120.6 
241172 649 -12.72 601.0 1000000 1.20E-04 120.1 
239278 649 -12.72 598.0 1000000 1.20E-04 119.5 

239331 649 -12.72 595.1 1000000 1.19E-04 119.1 
239330 649 -12.72 592.2 1000000 1.19E-04 118.6 

239329 649 -12.72 589.3 1000000 1.18E-04 118.2 
239328 649 -12.72 586.3 1000000 1.18E-04 117.9 

239327 649 -12.72 583.4 1000000 1.18E-04 117.6 
239326 649 -12.72 580.5 1000000 1.17E-04 117.3 

239325 649 -12.72 577.6 1000000 1.17E-04 117.0 
239324 649 -12.72 574.7 1000000 1.17E-04 116.8 

239323 649 -12.72 571.8 1000000 1.17E-04 116.6 
239322 649 -12.72 568.8 1000000 1.16E-04 116.5 

239321 649 -12.72 565.9 1000000 1.16E-04 116.3 
239320 649 -12.72 563.0 1000000 1.16E-04 116.2 
239319 649 -12.72 560.1 1000000 1.16E-04 116.1 

239318 649 -12.72 557.2 1000000 1.16E-04 116.0 
239317 649 -12.72 554.3 1000000 1.16E-04 115.9 

239316 649 -12.72 551.3 1000000 1.16E-04 115.8 
239315 649 -12.72 548.4 1000000 1.16E-04 115.7 

239314 649 -12.72 545.5 1000000 1.16E-04 115.6 
239313 649 -12.72 542.6 1000000 1.15E-04 115.5 

239312 649 -12.72 539.7 1000000 1.15E-04 115.3 
239311 649 -12.72 536.8 1000000 1.15E-04 115.2 

239310 649 -12.72 533.8 1000000 1.15E-04 115.0 
239309 649 -12.72 530.9 1000000 1.15E-04 114.9 
237806 649 -12.72 528.0 1000000 1.15E-04 114.7 

237843 649 -12.72 525.0 1000000 1.15E-04 114.5 
237842 649 -12.72 522.0 1000000 1.14E-04 114.2 

237841 649 -12.72 519.0 1000000 1.14E-04 114.0 
237840 649 -12.72 516.0 1000000 1.14E-04 113.8 

237839 649 -12.72 513.0 1000000 1.14E-04 113.5 
237838 649 -12.72 510.0 1000000 1.13E-04 113.2 

237837 649 -12.72 507.0 1000000 1.13E-04 112.9 
237836 649 -12.72 504.0 1000000 1.13E-04 112.6 

237835 649 -12.72 501.0 1000000 1.12E-04 112.2 
237834 649 -12.72 498.0 1000000 1.12E-04 111.8 

237833 649 -12.72 495.0 1000000 1.11E-04 111.4 
237832 649 -12.72 492.0 1000000 1.11E-04 111.0 
237831 649 -12.72 489.0 1000000 1.10E-04 110.5 

237830 649 -12.72 486.0 1000000 1.10E-04 110.0 
237829 649 -12.72 483.0 1000000 1.10E-04 109.5 

Table B2.12: Continued 
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NODE X Y Z Factor Strain Strain (micro) 
236904 649 -12.72 480.0 1000000 1.09E-04 109.1 
236921 649 -12.72 479.0 1000000 1.09E-04 108.8 

236920 649 -12.72 478.0 1000000 1.09E-04 108.6 
236919 649 -12.72 477.0 1000000 1.08E-04 108.5 

236918 649 -12.72 476.0 1000000 1.08E-04 108.5 
236917 649 -12.72 475.0 1000000 1.08E-04 107.6 

236587 649 -12.72 474.0 1000000 1.08E-04 108.2 
236401 649 -12.72 472.0 1000000 1.07E-04 107.3 

236422 649 -12.72 471.0 1000000 1.08E-04 107.5 
236421 649 -12.72 470.0 1000000 1.07E-04 107.0 

236420 649 -12.72 469.0 1000000 1.07E-04 106.9 
236419 649 -12.72 468.0 1000000 1.07E-04 106.7 
236418 649 -12.72 467.0 1000000 1.07E-04 106.5 

236417 649 -12.72 466.0 1000000 1.06E-04 106.3 
236416 649 -12.72 465.0 1000000 1.06E-04 106.1 

235814 649 -12.72 464.0 1000000 1.06E-04 105.8 
235841 649 -12.72 461.1 1000000 1.05E-04 105.3 

235840 649 -12.72 458.2 1000000 1.05E-04 104.6 
235839 649 -12.72 455.3 1000000 1.04E-04 104.0 

235838 649 -12.72 452.4 1000000 1.03E-04 103.3 
235837 649 -12.72 449.5 1000000 1.03E-04 102.6 

235836 649 -12.72 446.5 1000000 1.02E-04 101.9 
235835 649 -12.72 443.6 1000000 1.01E-04 101.2 

235834 649 -12.72 440.7 1000000 1.01E-04 100.5 
235833 649 -12.72 437.8 1000000 9.98E-05 99.8 
235832 649 -12.72 434.9 1000000 9.91E-05 99.1 

234958 649 -12.72 432.0 1000000 9.84E-05 98.4 
234999 649 -12.72 429.0 1000000 9.77E-05 97.7 

234998 649 -12.72 426.0 1000000 9.70E-05 97.0 
234997 649 -12.72 423.0 1000000 9.63E-05 96.3 

234996 649 -12.72 420.0 1000000 9.56E-05 95.6 
234995 649 -12.72 417.0 1000000 9.50E-05 95.0 

234994 649 -12.72 414.0 1000000 9.43E-05 94.3 
234993 649 -12.72 411.0 1000000 9.37E-05 93.7 

234992 649 -12.72 408.0 1000000 9.31E-05 93.1 
234991 649 -12.72 405.0 1000000 9.25E-05 92.5 
234990 649 -12.72 402.0 1000000 9.20E-05 92.0 

234989 649 -12.72 399.0 1000000 9.15E-05 91.5 
234988 649 -12.72 396.0 1000000 9.11E-05 91.1 

234987 649 -12.72 393.0 1000000 9.06E-05 90.6 
234986 649 -12.72 390.0 1000000 9.01E-05 90.1 

234985 649 -12.72 387.0 1000000 8.94E-05 89.4 
234984 649 -12.72 384.0 1000000 8.83E-05 88.3 

234983 649 -12.72 381.0 1000000 8.66E-05 86.6 
234041 649 -12.72 378.0 1000000 8.16E-05 81.6 

233957 649 -12.72 288.0 1000000 7.16E-05 71.6 
233966 649 -12.72 240.0 1000000 5.85E-05 58.5 

233789 649 -12.72 192.0 1000000 4.75E-05 47.5 
233802 649 -12.72 146.8 1000000 3.56E-05 35.6 
233801 649 -12.72 101.5 1000000 2.86E-05 28.6 

233800 649 -12.72 56.3 1000000 1.50E-05 15.0 
233572 649 -12.72 11.0 1000000 -3.55E-06 -3.6 

NODE X Y Z Factor Strain Strain (micro) 
233497 649 -12.72 8.0 1000000 -1.37E-05 -13.7 
233488 649 -12.72 0.0 1000000 -7.02E-06 -7.0 
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