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Abstract

 This research is an analysis of stress distribution and natural 

frequency in the overhanging traffic sign post and analyzed 

appropriate of structure by using finite element method. The FEA 

results were compared with the closed form equation results and 

the experiment results, the overhanging traffic sign post with 

model 1:6 of real size. The analyzed methods were force by 

reason between of body force and traffic sign structure only. The 

compared results showed a good agreement between three 

methods. Especially, the compared results between the FEA and 

closed form equation results are much closed. The percent error 
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between these two methods is 1%. Therefore, we can conclude 

that the Finite Element analysis model of traffic sign post can be 

used for solving any problems of this traffic sign post. The 

analyzed load of stress and natural frequency of real size of 

overhanging traffic post. Therefore body force and vehicle 

induced force on traffic sign panel which prove by A.Sanz- 

Andres,et al. The equation of vehicle induced force show that in 

form force depend time. The vehicle induced force on traffic sign 

panel was change of unsteady flow when a vehicle passes 

closed to traffic sign panel. The characteristic of force is 

proportional to a parameter that involves the sign size, the 

vehicle cross-section area and the distance of the sign to the 

middle plane of the vehicle.  The analyzed results of real size of 

the overhanging traffic sign post showed that the maximum stress 

occurred at the main pole of the traffic sign post is about 52.5 

MPa. The maximum stress can be use to determine the value of 

safety factor. It is showed that the safety factor of this traffic sign 

post is about 4.5. And for other main parts of the traffic sign post, 

the highest safety factor is about 6.7 and minimum natural 

frequency is about 1.69 Hz. It can be concluded that the size of 

traffic sign panel at present was oversize. Therefore we can 

reduce outside diameter size of column from 318.5 to 267.4 

millimeter. And reduce outside diameter size of beam from 165.2 

to 139.8 millimeter. The affect of safety factors were 3.5 and 3.3 

respectively. The detail of other part still used classical pattern.

1.

 1 

 (Overhanging Traffic Sign) 

 (Finite Element 

Method : FEM) 

 1  (Overhanging Traffic Sign) 

A.D.Quinn, et al.[1]  (Full 

Scale Measurements) 

A.D.Quinn, et al. 

 (Orientation) 

(Vehicle Leading Edge) 

 Philip M.Cali and Eugene E.Covert [2] 

 1:30 

 (Overhead Highway Sign Structures) 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST015

474 CST015

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 A.D.Quinn, 

et al. 

A.D.Quinn, et al., Philip M.Cali and Eugene E.Covert 

 A.Sanz–Andres, et al.[3] 

 3 

 (Theoretical Results) 

 A.Sanz–

Andres, et al.

Osman Hag Elsafi,et al.[4] 

 4 

2.

 1  6 

 3  1.  2.

(FEM)  3.

 1  6 

 FEM 

2.1

 2.1.1 

 1 

 6 

 Stainless Steel 

Grad 304 

 2.1.2 

 Strain 

Gages  3 

 1, 2  3  75, 370 

815  4, 5 

 6  815, 370  75 

 2  Strain Gages 

KYOWA  KFG-5-120-C1-11L3M2R  Gage Resistance 

 120.0-120.8  24°C , 50 %RH

 Strain Indicator Model SM - 

60D  Switching Balance Box SS 24 R 

( )               ( )

 2 ( )  Strain Gages ( )

2.2

 1 : 6 

 SolidWorks 

 Cosmos  3 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST015

475 CST015

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 2.2.1  Pre-Processing

 193 -

 0.3  520 

 8000 

 Ten Nodes Tetrahedral (3D 

Solid Element)  Six Nodes Tetrahedral (Shell Element) 

 88600, 111000, 132000, 163000  214000 

 2.2.2  Solve-Processing

 2.2.3  Post-Processing

2.3

 10 

 ( 0x y z )

75 

815

 8,000 

 3 

 3 

X X

Z Z

iX

X

iZ

Z

ir

i ir X

D

d

ia

ir X

ib

ir X

ic

X  1 (Left View) 

id

X  2 (Right View) 

ie if

i Z

A

ie , if I

                p
P
A

           (1) 

m
M C
I

          (2) 

P M C
A I

            (3) 

4 4( ) / 64D d
2 2( ) / 4D d

3.

 SolidWorks 

Cosmos

 SolidWorks  Cosmos 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST015

476 CST015

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 4-5 

 1)   4-5  2 ( )

 75-800 

 1  14 

 2)   4-5 

 75-800 

 4 

 ( )

 5 

 ( )

 3)   0-75  815-1230 

 End Effect  Saint - 

Venant

4.

 SolidWorks 

 (

. 2548) 

 JIS G3444 

Grad STK41  ASTM A36 

Steel

 1 

 A.Sanz-Andres, et al.[3] 

 (4) 

 1 

Tensile

Strength

Poisson’s  

Ratio 

Yield

Strength

Mass 

Density 

Elastic 

ModulusMaterial Name 

(MPa) (MPa) (kg/m3) (GPa) 

JIS G3444 STK41 402 0.3 235.4 7850 200 

ASTM A 36 Steel 400 0.26 250.0 7850 200 

2 2 2 2 2

2 2 5/ 2
2

4 [( ) ]
b

C
hB U A U t dF

U t d
          (4) 

 (4) 

 1.2 

h  2.4 

B  1.75 

U  90 

d
 4.5 

bA  18.75 

 3.75 

 2.5 

t  -1  1 

 (4) 

 6 

 6 

0.00E+00

1.00E+06

2.00E+06

3.00E+06

4.00E+06

5.00E+06

6.00E+06

7.00E+06

8.00E+06

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

 y  (mm)

 (P
a)

Finite Element Method
Classical Beam Theory

Experiment

 y
, (

y
)

(P
a)

-9.00E+06

-8.00E+06

-7.00E+06

-6.00E+06

-5.00E+06

-4.00E+06

-3.00E+06

-2.00E+06

-1.00E+06

0.00E+00

1.00E+06

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

 y (mm)

 (P
a)

Finite Element Method
Classical Beam Theory
Experiment

 y
, (

y
)

(P
a)

Time (s)

Fo
rc
e
(N
)

-1 -0.5 0 0.5 1

-250
-200
-150
-100
-50
0
50

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST015

477 CST015

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 Ten Nodes Tetrahedral (3D Solid 

Element)  Six Nodes Tetrahedral (Shell Element)  30 

 170,535 

 (Distortion Energy Criterion)  7  8 

 7 

 8 

 2 

 3 

1 2 3 4 5 

 (Hz) 1.69 1.73 4.64 7.94 12.53 

 4 

 5 

1 2 3 4 5 

 (Hz) 1.34 1.38 3.70 6.54 10.77 

 267.4 

139.8

 9 

 2-3 

 ( )

 2 

(Column)  52.5 

 4.5 

318.5  267.4 

66.1  3.5 

 2 

 1/300 (

)

 267.4 

 2 

(Beam)  6.7 

Outside

Diameter 
Thickness 

Maximum

Stress  

Displacement  at 

Head Column 
Name 

Part
(mm) (mm) (MPa) (mm)

SF.

Column 318.5 6.0 52.5 23.3 4.5 

Beam 165.2 5.0 34.8 - 6.7 

 3,500 x 2,400 
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Thickness 
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Displacement  at 

Head Column 
Name 

Part
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Column 267.4 6.0 66.1 35.3 3.5 

Beam 139.8 4.5 70.0 - 3.3 
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