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      MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM                 
      VERSION 1.0, SEPTEMBER 1983                            
                                                             
      NOTICE --                                              
                                                             
      THIS COMPUTER PROGRAM REPRESENTS AN ADAPTATION         
      OF THE ORIGINAL TEXAS STATE DEPARTMENT OF HIGHWAYS     
      AND PUBLIC TRANSPORTATION RIGID PAVEMENT DESIGN        
      SYSTEM (RPS-3) FOR THE DESIGN AND CONSIDERATION        
      OF LIFE-CYCLE COSTS OF MUNICIPAL STREETS AND           
      THOROUGHFARES IN AUSTIN, TEXAS.  THIS PROGRAM WAS      
      DEVELOPED BY ARE, INC (512/327-3520) FOR SOLE USE      
      BY THE CITY OF AUSTIN.  BECAUSE OF THE NATURE OF THE   
      DEVELOPMENT OF THE MRPS-1 PROGRAM AND CERTAIN BUILT-IN 
      REGIONAL FACTORS, USE BY ANY OTHER CITY OR AGENCY      
      REQUIRES A THOROUGH UNDERSTANDING OF THE PROGRAM       
      OPERATION AND ITS INHERENT ASSUMPTIONS.               
  
      CAUTION IS RECOMMENDED IN APPLYING THIS FIRST VERSION  
      OF THE MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM.         
      THE USER SHOULD ACCEPT ULTIMATE RESPONSIBILITY FOR     
      THE ACCURACY OF THE INPUTS AND THE VALIDITY OF THE     
      RESULTS.                                               
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
           *****  NEW PAVEMENT  ***** 
  
           TOTAL NUMBER OF LANES IN THE FACILITY . . . . . .  2 
           TOTAL NUMBER OF CONCRETE CURBS. . . . . . . . . .  2 
           NUMBER OF SUBBASE TYPES . . . . . . . . . . . . .  1 
           PROJECT LENGTH (MILES). . . . . . . . . . . . . .    .30 
           LANE WIDTH (FEET) . . . . . . . . . . . . . . . .  13.50 
           CURB HEIGHT (INCHES). . . . . . . . . . . . . . .   6.00 
           CONCRETE CURB CONSTRUCTION COST ($/LF). . . . . .   2.00 
  
  
  
           *****  CONCRETE SLAB  ***** 
  
           MINIMUM SLAB THICKNESS (INCHES) . . . . . . . . .   6.00 
           MAXIMUM SLAB THICKNESS (INCHES) . . . . . . . . .  12.00 
           SLAB THICKNESS INCREMENT (INCHES) . . . . . . . .    .50 
           CONCRETE PLACEMENT COST ($/CY). . . . . . . . . .  98.00 
           ADDITIONAL CONCRETE PAVEMENT COST ($/SY). . . . .    .00 
           CONCRETE SALVAGE VALUE (PERCENT). . . . . . . . .  30.00 
           CONCRETE FLEXURAL STRENGTH (PSI). . . . . . . . .  500.0 
           CONCRETE TENSILE STRENGTH (PSI) . . . . . . . . .  379.0 
           CONCRETE ELASTIC MODULUS (PSI). . . . . . . . . . 3220000. 
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
           *****  SUBGRADE  ***** 
  
           SWELLING PROBABILITY. . . . . . . . . . . . . . .   1.00 
           SWELLING RATE CONSTANT. . . . . . . . . . . . . .    .12 
           POTENTIAL VERTICAL RISE (INCHES). . . . . . . . .   2.50 
           SUBGRADE EXCAVATION COST ($/CY) . . . . . . . . .   7.50 
           ADDITIONAL SUBGRADE COST ($/SY) . . . . . . . . .    .00 
           SUBGRADE ERODABILITY FACTOR . . . . . . . . . . .   3.00 
           FRICTION FACTOR BETWEEN SLAB AND SUBGRADE . . . .    .90 
           SUBGRADE K-VALUE (PCI). . . . . . . . . . . . . .  100.0 
  
  
  
           *****  ASPHALT CONCRETE OVERLAY  ***** 
  
           MINIMUM AC OVERLAY THICKNESS (INCHES) . . . . . .   1.50 
           MAXIMUM TOTAL AC OVERLAY THICKNESS (INCHES) . . .   3.00 
           AVERAGE AC OVERLAY LEVEL-UP THICKNESS (INCHES). .    .50 
           AC OVERLAY CONSTRUCTION COST ($/CY) . . . . . . .  55.00 
           ADDITIONAL OVERLAY COST ($/SY). . . . . . . . . .    .00 
           AC OVERLAY SALVAGE VALUE (PERCENT). . . . . . . .  30.0 
           TAPERING COST FOR FIRST OVERLAY ($/LF). . . . . .    .00 
           EDGE MILLING COST ($/LF). . . . . . . . . . . . .    .00 
           AC OVERLAY ELASTIC MODULUS (PSI). . . . . . . . .  40000. 
           AC PRODUCTION RATE (CY/HOUR). . . . . . . . . . .  40.0 
  
  
  
           *****  DESIGN CONSTRAINTS  ***** 
  
           CONFIDENCE LEVEL (PERCENT). . . . . . . . . . . .  90.00 
           ANALYSIS PERIOD (YEARS) . . . . . . . . . . . . .  20.0 
           MINIMUM TIME TO FIRST OVERLAY (YEARS) . . . . . .  20.0 
           MINIMUM TIME BETWEEN OVERLAYS (YEARS) . . . . . .   5.0 
           MAXIMUM THICKNESS OF SLAB AND SUBBASE (INCHES). .  30.00 
           MAX. FUNDS AVAILABLE FOR INITIAL CONST. ($/SY). .  50.00 
           DISCOUNT RATE (%) . . . . . . . . . . . . . . . .   5.00 
  
  
  
           *****  PERFORMANCE  ***** 
  
           SERVICABILITY AFTER INITIAL CONSTRUCTION. . . . .   4.20 
           TERMINAL SERVICABILITY. . . . . . . . . . . . . .   1.50 
           SERVICABILITY AFTER AC OVERLAY. . . . . . . . . .   4.00 
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
           *****  MAINTENANCE  ***** 
  
           COMPOSITE LABOR WAGE ($/HOUR) . . . . . . . . . .   9.00 
           COMPOSITE EQUIPMENT RENTAL RATE ($/HOUR). . . . .   6.00 
           COST OF MATERIALS ($/UNIT OPERATION). . . . . . .   4.00 
  
  
  
           *****  TRAFFIC  ***** 
  
           AVERAGE DAILY TRAFFIC GROWTH RATE (% / YEAR). . .   3.50 
           DIRECTIONAL DISTRIBUTION FACTOR (%) . . . . . . .  50.00 
           LANE DISTRIBUTION FACTOR (%). . . . . . . . . . . 100.00 
           PERCENT TRUCKS IN INITIAL AVERAGE DAILY TRAFFIC .   2.90 
           18-KIP EQUIVALENCY FACTOR FOR AVERAGE CITY TRUCK.    .530 
           INITIAL AVERAGE DAILY TRAFFIC (VEHICLES/DAY). . .   1000. 
  
  
  
           *****  TRAFFIC DELAY  ***** 
  
           DETOUR MODEL NUMBER . . . . . . . . . . . . . . .  3 
           NUMBER OF OPEN LANES THROUGH RESTRICTED ZONE:      
                IN OVERLAY DIRECTION . . . . . . . . . . . .  1 
                IN NON-OVERLAY DIRECTION . . . . . . . . . .  2 
           AVERAGE APPROACH SPEED TO OVERLAY ZONE (MPH). . .    40. 
           AVERAGE SPEED THROUGH RESTRICTED ZONE:             
                IN OVERLAY DIRECTION . . . . . . . . . . . .    15. 
                IN NON-OVERLAY DIRECTION . . . . . . . . . .    40. 
           DISTANCE TRAFFIC IS SLOWED (MILES):                
                OVERLAY DIRECTION. . . . . . . . . . . . . .   1.00 
                NON-OVERLAY DIRECTION. . . . . . . . . . . .    .00 
           DETOUR DISTANCE AROUND OVERLAY ZONE (MILES) . . .    .00 
           NO. OF HOURS PER DAY OVERLAY CONSTRUCTION OCCURS.   7.00 
           BEGINNING TIME OF OVERLAY CONSTRUCTION. . . . . .   800. 
           ENDING TIME OF OVERLAY CONSTRUCTION . . . . . . .  1600. 
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
  
                    ********************************************* 
                    *                                           * 
                    *     OUT OF ALL OVERLAY STRATEGIES         * 
                    *            THAT WERE TRIED                * 
                    *        NO  OVERLAY  STRATEGY              * 
                    *        MEETS THE REQUIREMENTS             * 
                    *                                           * 
                    *    PROGRAM PARTIALLY CONTINUED            * 
                    ********************************************* 
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
  
  
            SUMMARY OF DESIGNS IN INCREASING ORDER OF TOTAL COST 
  
            DESIGN NUMBER                   1 
            ********************************* 
            PAVEMENT TYPE                 JCP      
            SUBBASE  TYPE                   1 
            ********************************* 
  
            SLAB THICKNESS               6.00 
            SUBBASE THICKNESS             .00 
           
  
            INITIAL LIFE                27.94 
           
  
            TOTAL PERFORMANCE LIFE      27.94 
  
            SPACING TRANS. JOINTS       40.00 
            SPACING LONG. JOINTS        13.50 
            ********************************* 
  
            COST OF SUBG. PREPARATION   1.250 
            COST OF CONCRETE           16.333 
            COST OF CURB AND GUTTER     1.333 
            COST OF SUBBASE              .000 
            COST OF JOINTS               .000 
  
            INITIAL CONST. COST        18.917 
  
            COST OF EDGE TAPERING        .000 
            COST OF EDGE MILLING         .000 
            OVERLAY CONST. COST          .000 
            TRAFFIC DELAY COST           .000 
            MAINTENANCE COST            6.682 
            SALVAGE RETURNS            -1.847 
           
            ********************************* 
            TOTAL COST PER SQ YARD     23.752 
            ********************************* 
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     MRPS-1  MUNICIPAL RIGID PAVEMENT DESIGN SYSTEM, VERSION 1.0, 8/83 
             ADAPTED FROM TEXAS SDHPT RPS-3 PROGRAM FOR CITY OF AUSTIN  
             BY ARE INC, CONSULTING ENGINEERS, AUSTIN, TEXAS            
  
     PROBLEM       TITLE (DESCRIPTION)  
     21201100.010 - George's Ranch, Collector (1000 vpd)                    
  
  
  
  
  
  
  
                                 INITIAL DESIGN ANALYSIS 
  
                 OUT OF A TOTAL OF   13 INITIAL POSSIBLE DESIGNS, 
                          0 WERE REJECTED DUE TO MAX. INITIAL THICKNESS 
RESTRAINT 
                 OUT OF  13 DESIGNS THUS LEFT 
                         12 DESIGNS WERE REJECTED SINCE THEY ARE OVERDESIGNS OF 
                           INITIAL DESIGNS WHICH LAST THE ANALYSIS PERIOD 
                 OUT OF   1 DESIGNS THUS LEFT, 
                          0 DESIGNS WERE REJECTED DUE  TO THEIR LIVES BEING LESS 
                           THAN THE MINIMUM ALLOWABLE TIME  TO THE FIRST OVERLAY 
                 OUT OF   1 DESIGNS THUS LEFT, 
                          0 DESIGNS WERE REJECTED DUE TO THE RESTRAINT OF 
MAXIMUM 
                           INITIAL FUNDS AVAILABLE 
                 OUT OF   1 DESIGNS THUS LEFT, 
                          1 DESIGNS WERE ACCEPTABLE  INITIAL DESIGNS WITH LIVES 
                           MORE THAN THE ANALYSIS PERIOD 
                 AND THUS      0 DESIGNS WERE PASSED TO THE OVERLAY SUBSYSTEM  
TO 
                                FORMULATE THE POSSIBLE OVERLAY STRATEGIES 
 


