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MERLIN-SABRE Development
� Began in 1980
� Microcomputer version  with graphic interface 

in 1988
� Utility for splice and base plate design in 

1989
� SI version in 1994
� WINDOWS, WINDOWS/NT & Network 

version in 2000
� New AASHTO Guide Specifications



Introduction
� Windows-based computer analysis and design 

program for 3-D sign bridge structures
� Pre- and post-processors included
� 30 different types of sign support structures
� Cantilevered or overhead sign bridges
� Prismatic or tapered tubular member shapes
� AASHTO DL, WL, ICE and LL
� Arbitrary loading
� All structural properties are automatically 

calculated
� A dedicated sign bridge program



Sign Bridge Components
� 5 sign bridge configurations
� 2 tower types (single or double)
� 8 beam types
� 6 sign bridge types
� 4 member types
� 8 section types
� 1 sign type
� 1 walkway type
� 1 vertical attachment member (VAM) type















Program Features
� Window pull-down menu
� Data entry, error checking and editing
� Automatic joint and member renumbering
� Shape files
� On-screen help
� On-screen graphics
� On-screen printing
� Post Design on based plate and splice plate





Structural Analysis Capabilities
� 30 most commonly used configurations
� X, Y, Z coordinate system
� Various boundary conditions
� Prismatic or tapered members
� Automatic and manual input loading
� Sign bridge details
� 3-D structural analysis
� AASHTO stress analysis and investigation
� Design capabilities



SABRE Code Check Output

� Joint Deformation for Group 3

� Member-end-action for Group 3

� Truss Member Allowable at 133%

� Combined Stresses in Truss Members



SABRE Base Plate Design Utility



TABLE  9.6 : JOINT DEFORMATIONS FOR GROUP 3 --DL +ICE +.5W 
             ********************************************* 
               (WIND COMBINATION 1 IN THE +Z DIRECTION) 
 
0JOINT   X-JOINT   Y-JOINT   Z-JOINT        X            Y            Z 
  NO.     COORD     COORD     COORD    DEFLECTION   DEFLECTION   DEFLECTION 
          (FT)      (FT)      (FT)        (FT)         (FT)         (FT) 
 
    1       .00       .00      2.50        .00000       .00000       .00000 
    2       .00       .00     -2.50        .00000       .00000       .00000 
    3       .00     15.00      2.50        .00059      -.00012       .00507 
    4       .00     15.00     -2.50        .00064      -.00005       .00511 
    5       .00     20.00      2.50        .00065      -.00013       .00657 
    6       .00     20.00     -2.50        .00067      -.00006       .00661 
    7      1.00     15.00      2.50        .00059      -.00019       .00520 
    8      1.00     20.00      2.50        .00065      -.00018       .00671 
    9      1.00     20.00     -2.50        .00067      -.00008       .00671 
   10      1.00     15.00     -2.50        .00064      -.00008       .00520 
   11     10.00     15.00      2.50        .00064      -.00058       .00526 
   12     10.00     20.00      2.50        .00064      -.00055       .00672 
   13     10.00     20.00     -2.50        .00065      -.00027       .00672 
   14     10.00     15.00     -2.50        .00064      -.00025       .00527 
   15     19.00     15.00     -2.50        .00064      -.00006       .00521 
   16     19.00     20.00     -2.50        .00063      -.00008       .00672 
   17     19.00     20.00      2.50        .00064      -.00018       .00672 
   18     19.00     15.00      2.50        .00068      -.00018       .00520 
   19     20.00     20.00     -2.50        .00063      -.00006       .00662 
   20     20.00     20.00      2.50        .00064      -.00013       .00658 
   21     20.00     15.00     -2.50        .00064      -.00006       .00511 
   22     20.00     15.00      2.50        .00068      -.00012       .00508 
   23     20.00       .00     -2.50        .00000       .00000       .00000 
   24     20.00       .00      2.50        .00000       .00000       .00000 



T A B L E  1 0 . 6  :  M E M B E R - E N D - A C T I O N S  F O R  G R O U P  3  - - D L  + I C E  + . 5 W  
             * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
               ( W I N D  C O M B I N A T I O N  1  I N  T H E  + Z  D I R E C T I O N )  
 
0 U N I T    M E M    J O I N T    A X I A L        S H E A R            M O M E N T         T O R S I O N  
 N O .     N O .     N O .     L O A D       Y        Z       Y - Y       Z - Z        X - X  
                       ( K )      ( K )      ( K )     ( F T - K )    ( F T - K )    ( F T - K )  
 
   1       1       1      6 . 6 1      . 0 3     - . 5 4      5 . 4 4       . 4 6        . 5 4  
   1       1       3     - 6 . 6 1     - . 0 3      . 5 4      2 . 7 2      - . 0 2       - . 5 4  
   1       2       3      2 . 6 2    - 1 . 0 4     - . 1 2      - . 7 0     - 2 . 8 8        . 1 2  
   1       2       5     - 2 . 6 2     1 . 0 4      . 1 2      1 . 3 0     - 2 . 3 1       - . 1 2  
   2       3       2      2 . 9 7      . 1 0     - . 5 5      5 . 5 0       . 8 4        . 4 0  
   2       3       4     - 2 . 9 7     - . 1 0      . 5 5      2 . 7 8       . 6 5       - . 4 0  
   2       4       4      1 . 3 4     - . 4 4     - . 1 1      - . 7 1     - 1 . 1 8        . 0 8  
   2       4       6     - 1 . 3 4      . 4 4      . 1 1      1 . 2 7     - 1 . 0 3       - . 0 8  
   0       5       3     - 1 . 0 1     2 . 9 0     - . 4 2       . 4 2      2 . 9 0       2 . 0 2  
   0       5       7      1 . 0 1    - 2 . 9 0      . 4 2       . 0 0       . 0 0      - 2 . 0 2  
   3       6       7     - 4 . 3 9      . 1 5     - . 0 1      - . 0 2       . 3 0        . 4 5  
   3       6      1 1      4 . 3 9     - . 1 5      . 0 1       . 1 3      1 . 0 4       - . 4 5  
   0       7       5      1 . 1 0     2 . 3 1     - . 1 2       . 1 2      2 . 3 1       1 . 3 0  
   0       7       8     - 1 . 1 0    - 2 . 3 1      . 1 2       . 0 0       . 0 0      - 1 . 3 0  
   4       8       8       . 9 5      . 1 1      . 0 0      - . 0 1       . 1 1        . 1 5  
   4       8      1 2      - . 9 5     - . 1 1      . 0 0       . 0 2       . 8 9       - . 1 5  
   0       9       6       . 5 0     1 . 0 3     - . 0 8       . 0 8      1 . 0 3       1 . 2 7  
   0       9       9      - . 5 0    - 1 . 0 3      . 0 8       . 0 0       . 0 0      - 1 . 2 7  
   5      1 0       9      2 . 0 1      . 0 6     - . 0 1       . 0 3       . 0 8        . 3 0  
   5      1 0      1 3     - 2 . 0 1     - . 0 6      . 0 1       . 0 3       . 4 6       - . 3 0  
   0      1 1       4      - . 4 8      . 5 4     - . 3 2       . 3 2       . 5 4       2 . 0 7  
   0      1 1      1 0       . 4 8     - . 5 4      . 3 2       . 0 0       . 0 0      - 2 . 0 7  
   6      1 2      1 0       . 1 6      . 0 9     - . 0 2       . 0 2       . 2 9        . 3 6  
   6      1 2      1 4      - . 1 6     - . 0 9      . 0 2       . 1 6       . 5 5       - . 3 6  
   0      1 3       7      - . 6 9     - . 1 0     - . 0 7       . 1 1      - . 2 5       - . 0 1  
   0      1 3       8       . 6 9      . 1 0      . 0 7       . 2 5      - . 2 6        . 0 1  
   0      1 4       8      - . 0 4      . 5 0      . 0 0       . 0 1      1 . 2 6        . 0 4  
   0      1 4       9       . 0 4     - . 5 0      . 0 0       . 0 1      1 . 2 6       - . 0 4  
   0      1 5       9       . 2 5     - . 0 4      . 0 7      - . 2 4      - . 1 1       - . 0 1  
   0      1 5      1 0      - . 2 5      . 0 4     - . 0 7      - . 1 1      - . 1 0        . 0 1  
   0      1 6      1 0       . 2 2     - . 6 6      . 0 0       . 0 0     - 1 . 6 5        . 0 4  
   0      1 6       7      - . 2 2      . 6 6      . 0 0      - . 0 1     - 1 . 6 6       - . 0 4  
   0      1 7      1 1     - 1 . 9 9      . 0 0     - . 1 4       . 3 3       . 0 1        . 0 0  
   0      1 7      1 2      1 . 9 9      . 0 0      . 1 4       . 3 9       . 0 1        . 0 0  
   0      1 8      1 2      - . 3 2      . 3 4      . 0 0       . 0 0       . 8 8        . 0 0  
   0      1 8      1 3       . 3 2     - . 3 4      . 0 0       . 0 0       . 8 4        . 0 0  
   0      1 9      1 3       . 9 5      . 0 0      . 1 5      - . 4 3       . 0 1        . 0 0  
   0      1 9      1 4      - . 9 5      . 0 0     - . 1 5      - . 3 2       . 0 1        . 0 0  
   0      2 0      1 4       . 3 2     - . 4 3      . 0 0       . 0 0     - 1 . 0 9        . 0 0  
   0      2 0      1 1      - . 3 2      . 4 3      . 0 0       . 0 0     - 1 . 0 7        . 0 0  
   0      2 1       7      3 . 7 5      . 0 0     - . 0 1       . 0 2      - . 0 1        . 0 5  
   0      2 1      1 2     - 3 . 7 5      . 0 0      . 0 1       . 0 7       . 0 4       - . 0 5  
   0      2 2       8       . 2 9      . 0 5      . 0 0       . 0 0       . 2 3        . 0 4  
   0      2 2      1 3      - . 2 9     - . 0 5      . 0 0       . 0 0       . 2 6       - . 0 4  
   0      2 3       9     - 1 . 6 8      . 0 0      . 0 1      - . 0 6      - . 0 1       - . 0 1  
   0      2 3      1 4      1 . 6 8      . 0 0     - . 0 1      - . 0 5       . 0 2        . 0 1  
   0      2 4      1 0      - . 7 8     - . 0 5      . 0 0       . 0 0      - . 2 8        . 0 3  
   0      2 4      1 1       . 7 8      . 0 5      . 0 0       . 0 1      - . 2 4       - . 0 3  
 



T A B L E   1 2 . 3   :  T R U S S  M E M B E R  A L L O W A B L E S  A T  1 3 3 . %  ( G R O U P S  2  A N D  3 )    
               * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 
 U N I T  M E M   S E C T I O N    A X I A L  A L L O W A B L E S      B E N D I N G  A L L O W A B L E S      S H E A R  
 N O .   N O .     I D      - - - - - - - - - - - - - - - - - - -    - - - - - - - - - - - - - - - - - - -    - - - - - - - -  
                    C O M P .  E Q    T E N S .  E Q    C O M P .  E Q    T E N S .  E Q    A L L O W  E Q  
                    ( K S I )  I D    ( K S I )  I D    ( K S I )  I D    ( K S I )  I D    ( K S I )  I D  
        5   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  3      6   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
        7   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  4      8   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
        9   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  5     1 0   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 1   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  6     1 2   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 3   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 4   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 5   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 6   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 7   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 8   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       1 9   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 0   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 1   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 2   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 3   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 4   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 5   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 6   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 7   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 8   R O U N D     3 4 . 4 3  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       2 9   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 0   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 1   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 2   R O U N D     4 0 . 3 0  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  7     3 3   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 4   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  8     3 5   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 6   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
  9     3 7   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       3 8   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
 1 0     3 9   R O U N D     4 0 . 9 7  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
       4 0   R O U N D     4 3 . 6 5  A 3    4 3 . 8 9  T 1    4 8 . 2 8  B 1   4 8 . 2 8  T 1    2 4 . 1 4  V 1  
 



 T A B L E  1 2 . 4  :   C O M B I N E D  S T R E S S E S  I N  T R U S S  M E M B E R S  
               * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 
 U N I T  M E M  J O I N T          C O N T R O L L I N G  C A S E    C O N T R O L L I N G  M A X  S T R E S S  C O M B I N E D  
 N O .   N O .   N O .          - - - - - - - - - - - - - - - - -   - - - - - - - - - - - - - - - - - - - - - -   S T R E S S  
                        G R O U P  W I N D   W I N D     A X I A L  B E N D I N G  S H E A R     R A T I O  
                         N O .   C O M B   D I R .     ( K S I )   ( K S I )   ( K S I )  
  3      6     7             2      1     + Z        . 1 8     . 0 8     . 1 0       . 0 0 6  
  4      8     8             1                    . 0 2     . 0 4     . 0 1       . 0 0 2  
  5     1 0     9             2      1     - Z        . 1 7     . 0 8     . 0 7       . 0 0 6  
  6     1 2    1 0             2      1     + Z        . 0 3     . 0 9     . 0 8       . 0 0 3  
  7     3 3    1 4             2      1     - Z        . 1 0     . 1 9     . 0 8       . 0 0 6  
  8     3 5    1 3             2      1     - Z        . 1 7     . 2 3     . 0 7       . 0 0 9  
  9     3 7    1 2             1                    . 0 2     . 1 4     . 0 1       . 0 0 4  
 1 0     3 9    1 1             2      1     + Z        . 1 8     . 2 6     . 1 0       . 0 0 9  
        5                  2      1     + Z        . 0 5     . 7 1     . 6 2       . 0 1 6  
        7                  2      1     + Z        . 0 5     . 6 4     . 4 6       . 0 1 5  
        9                  2      1     - Z        . 0 2     . 4 9     . 4 0       . 0 1 1  
       1 1                  2      1     - Z        . 0 2     . 9 0     . 7 0       . 0 2 0  
       1 3                  2      1     + Z        . 1 0     . 7 7     . 0 5       . 0 1 8  
       1 4                  2      1     + Z        . 0 1    3 . 3 1     . 2 4       . 0 6 9  
       1 5                  2      1     - Z        . 1 9     . 7 6     . 0 5       . 0 2 0  
       1 6                  2      1     + Z        . 0 4    4 . 3 8     . 3 1       . 0 9 2  
       1 7                  2      1     + Z        . 2 3    1 . 0 6     . 0 6       . 0 2 8  
       1 8                  2      1     - Z        . 0 8    2 . 3 4     . 1 4       . 0 5 0  
       1 9                  2      1     - Z        . 1 9    1 . 1 5     . 0 6       . 0 2 8  
       2 0                  2      1     - Z        . 0 4    3 . 0 0     . 1 8       . 0 6 3  
       2 1                  2      1     + Z        . 3 9     . 2 1     . 0 5       . 0 1 3  
       2 2                  2      1     + Z        . 0 5     . 6 4     . 0 5       . 0 1 4  
       2 3                  2      1     - Z        . 4 6     . 1 6     . 0 1       . 0 1 7  
       2 4                  2      1     + Z        . 1 5     . 7 9     . 0 6       . 0 2 1  
       2 5                  2      1     + Z        . 1 5     . 7 8     . 0 6       . 0 2 1  
       2 6                  2      1     - Z        . 3 7     . 1 6     . 0 1       . 0 1 4  
       2 7                  2      1     + Z        . 0 6     . 6 4     . 0 5       . 0 1 4  
       2 8                  2      1     + Z        . 4 9     . 2 1     . 0 6       . 0 1 5  
       2 9                  2      1     + Z        . 0 4    4 . 3 8     . 3 1       . 0 9 2  
       3 0                  2      1     - Z        . 0 5     . 7 3     . 0 5       . 0 1 6  
       3 1                  2      1     + Z        . 0 1    3 . 3 2     . 2 4       . 0 6 9  
       3 2                  2      1     + Z        . 0 0     . 8 0     . 0 5       . 0 1 7  
       3 4                  2      1     - Z        . 0 5     . 6 2     . 6 1       . 0 1 5  
       3 6                  2      1     - Z        . 0 5     . 6 9     . 4 7       . 0 1 6  
       3 8                  2      1     + Z        . 0 2     . 4 3     . 3 9       . 0 1 0  
       4 0                  2      1     + Z        . 0 2    1 . 0 1     . 7 2       . 0 2 2  
 
*   I N D I C A T E S  T H A T  M A X I M U M  S T R E S S  C A S E  O C C U R S  A T  J K  E N D  R A T H E R  T H A N  J J  E N D  


