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Appendix E – Tutorial for one, two and three – arm signal poles 

This appendix is aiming at providing examples for users’ inputting data of mast-arm signal pole structure 

with single arm, twin arms spaced at 90° and 180°, and triple arms.  For detailed input of the 4 examples, 

please open the attached data files with Sabre (75ft_single-1.dat, 75ft_twin-2@90degree.dat, 

75ft_twin-2@180degree.data, 75ft_triple-3@90degree.data) 

1. Single arm 

1) Input project data and program options based on the requirement  

 

2) Configuration (Data Type: 21000) 

 

3) Element Definition (Data Type: 31000) 

Choose the “Cantilever” Type 
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4) Cross section (Data Type: 33000) 

 

 

 

 

Type “1” in the blank, or select “1-

Single post” from the list 

Type the number of segments of 

the pole. For example, 9 here 

means the pole will be divided into 

9 elements after auto mesh. 

Type the number of segments of 

the arm.  

Type “1” in the blank, or select “1-

Monotube” from the list 

Type the section number 

at bottom of the pole in 

the blank below “CB”, and 

the section number at top 

of the pole in the blank 

below “CT”.  The program 

will automatically taper the 

size of section. 

Type the section number at 

the connection of the arm 

in the blank below “BL”, 

and the section number at 

the tip of the arm in the 

blank below “BR”.  The 

program will automatically 

taper the size of section. 
Type the section 

number of the 

connection. A rigid 

link will be 

automatically 

generated with 

the number after 

mesh 
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5) Dimensions (Data Type: 34000) 

 

6) Bracing Cantilever (Date Type: 38000) 

No input 

7) Yield Stress (Data Type: 39000)  

 

 

 

 

 

 

 

Length of the arm 

Elevation of the arm  

Length of the connection  

(length of the rigid link) 

Top elevation and bottom 

elevation of the pole.  

Length = Top Elev. - Bot. Elev.  

Yield stress of pole  Yield stress of arm 
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8) Definition of section (Data Type: 04012) 

Input section size corresponding to each section number 

 

9)   VAMS (Data Type: 07012): member to connect signs and arms 

 

Leave the column blank here for first-

time input. The supporting member 

number will automatically be generated 

after mesh 

Which sign this vertical member 

supports 

The section for vertical support 

member of signs and signals 
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10) Sign/Signals (Data Type: 09012) 

The program will treat signs and signals as cube.  

 

11) Definition of Joints (Data Type: 03012) 

The table of joints will be automatically generated after mesh 

   

 

 

 

The value is the equivalent density 

for each signal: Equivalent density = 

Mass/ (Width*Height*Thickness) 

The coordinate of the left 

bottom point of the sign/signal 

 

Click “Mesh” after this step  

Remember to check elements 

and joints by click this icon 

x 

y 
z 
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12) Definition of Members (Data Type: 05012) 

This table will be automatically generated after mesh 

 

13) Wind parameters (Data Type: 01042) 

Please input factors based on the code. 

14) Additional joint load (Data Type: 01042) and walkway (Data type 08012) 

Input other specific load here if needed.  

15) Connections (Data Type: 01052), height coefficient (Data Type: 09112) and Hinges (Data Type: 40000)   

  Leave default value here. 

 

 

 

 

 

Pole: Unit type 3 

Arm: Unit type 2   

Unit No. should be different for 

different tapering part. For example 

here, pole tapers from section 1 to 

section 2 with unit no. 1. Arm made 

is made up of three part. First part 

tapers from section 3 to section 5 

with unit no. 2. Second part tapers 

from section 7 to section 8 with unit 

no. 3, etc.. 

Rigid link for connection 

member with no input for unit 

no. and unit type 



 E-7 

 

2. Twin arms spaced at 180° 

1) Input project data and program options based on the requirement  

Follow step 1 of single arm 

2) Configuration (Data Type: 21000) 

 

3) Element Definition (Data Type: 31000) 

 

Type the number of segments of 

the left arm.  

Type the number of segments of 

the pole after the mesh. 

Type the number of segments of 

the right arm.  

Type “1” in the blank, or select “1-

Monotube” from the list 

Choose the “Butterfly” Type 
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4) Cross section (Data Type: 33000) 

 

5) Dimensions (Data Type: 34000) 

 

6) Bracing Cantilever (Date Type: 38000) 

No input 

7) Yield Stress (Data Type: 39000)  

Type the section number 

at bottom of the pole in 

the blank below “CB”, and 

the section number at top 

of the pole in the blank 

below “CT”.   

Type the section number at 

the connection of the left 

arm in the blank below 

“LBR”, and the section 

number at the tip of the 

arm in the blank below 

“LBL”.  The program will 

automatically taper the size 

of section. 

Type the section number 

of the connection. “LBRC” 

is for the left arm. “RBRC” 

is for the left arm. 

Type the section number at 

the connection of the right 

arm in the blank below 

“RBL”, and the section 

number at the tip of the 

arm in the blank below 

“RBR”.  The program will 

automatically taper the size 

of section. 
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Follow step 7 of single arm 

8) Definition of section (Data Type: 04012) 

Follow step 8 of single arm 

9)   VAMS (Data Type: 07012): member to connect signs and arms 

 

10) Sign/Signals (Data Type: 09012) 

The program will treat signs and signals as cube.  

 

Negative values for x coordinate of 

the support member on left arm  

The value is the equivalent density 

for each signal: Equivalent density = 

Mass/ (Width*Height*Thickness) 

Click “Mesh” after this step  

The coordinate of the left bottom point of the 

sign/signal. (Note: For symmetric placement of signs 

and signals on two arms, the lower left coordinates are 

different. x’= -x-width 

 

Check the model after mesh  

x 

y 
z 
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11) Definition of Joints (Data Type: 03012) 

The table of joints will be automatically generated after mesh.  

12) Definition of Members (Data Type: 05012) 

This table will be automatically generated after mesh. 

13) Wind parameters (Data Type: 01042) 

Please input factors based on the code. 

14) Additional joint load (Data Type: 01042) and walkway (Data type 08012) 

Input other specific load here if needed.  

15) Connections (Data Type: 01052), height coefficient (Data Type: 09112)  and Hinges(Data Type: 40000)   

  Leave default value here.  
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3. Twin arms spaced at 90° 

For twin arms spaced at 90°, manually input is required. Two ways are offered here. 

Method A. Based on the single arm model. 

1) Finish all the steps of the single arm firstly according to the dimension of the major arm. 

Note: For data type 31000, 33000, 34000, please fill out all the value, or leave all value blank after mesh. 

Incomplete input will cause error during analysis. 

2) Definition of section (Data Type: 04012) 

Manually input the section size of the minor arm.  

 

3) VAMS (Data Type: 07012) 

Don’t use auto mesh any more after 

step 1.  
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Manually input the value of the 

vertical support member on the 

perpendicular arm.  
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4) Sign/Signals (Data Type: 09012) 

The program will treat signs and signals as cube.  

 

5) Definition of Joints (Data Type: 03012) 

Manually input joints of the perpendicular arm. The number of joints depend on how many segments 

the arm is to be divided into. 

 

Manually input sizes of signs and signals on 

the perpendicular arm. 

Lower left coordinates  

 
x 

y 
z 
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6) Definition of members (Data Type: 05012) 

Manually input members of the perpendicular arm. 

 

7) Connections (Data Type: 01052) 

  

8) Check the model by graph. 

 

 

 

 

If the connection joint of the 

perpendicular arm is different. Input 

that joints here.  

For example: If the major is 

connected to joint 10, and minor arm 

is connected to joint 11.  11 should 

be manually input into the second 

blank. 
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Method B. Based on the twin arms spaced at 180° 

For twin arms spaced at 90°, manually input is required. Two ways are offered here. 

1) Finish all the steps of the twin arms spaced at 180° firstly. Right arm has same dimensions as the 

major arm. Left arm has same dimensions as the perpendicular arm 

Note: For data type 31000, 33000, 34000, please fill out all the value, or leave all value blank after mesh. 

Incomplete input will cause error during analysis. 

2) VAMS (Data Type: 07012) 

 

3) Sign/Signals (Data Type: 09012) 

 

Swap |x| and z coordinates of the 

minor arms  

Don’t use auto mesh any more after 

step 1.  

Manually input sizes of signs 

and signals on the 

perpendicular arm. 

Lower left coordinates  

x 

y 
z 

Swap the x and z coordinates.  

z =|x|-width 



 E-16 

 

 

4) Definition of Joints (Data Type: 03012) 

Manually input joints of the perpendicular arm. The number of joints depend on how many segments 

the arm is to be divided into. 

 

5) Check the model by graph. 

 

 

 

Swap |x| and z coordinates of the 

minor arms  
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4. Triple arms  

For triple arms spaced at 90°, manually input is required.  

1) Finish all the steps of the twin arms spaced at 180°  

Note: For data type 31000, 33000, 34000, please fill out all the value, or leave all value blank after mesh. 

Incomplete input will cause error during analysis. 

2) Definition of section (Data Type: 04012) 

Manually input the section size of the perpendicular arm.  

 

3) VAMS (Data Type: 07012) 

Manually input the value of the 

vertical support member on the 

perpendicular arm.  

Don’t use auto mesh any more after 

step 1.  
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4) Sign/Signals (Data Type: 09012) 

The program will treat signs and signals as cube.  

 

5) Definition of Joints (Data Type: 03012) 

Manually input joints of the perpendicular arm. The number of joints depend on how many segments 

the arm is to be divided into. 

 

Manually input sizes of signs and signals on 

the perpendicular arm. 

Lower left coordinates:  

 

x 

y 
z 



 E-19 

 

6) Definition of members (Data Type: 05012) 

Manually input members of the perpendicular arm. 

 

7) Connections (Data Type: 01052) 

  

8) Check the model by graph. 

 

If the connection joint of the perpendicular arm is 

different. Input that joints here.  

For example: If the major is connected to joint 10, 

and minor arm is connected to joint 11.  11 should 

be manually input into the second blank. 

 


