


















Moussa A. Issa Testing of the Pedestrian Safety Handrail 

7.2 Test Specimen #2 

: Specimen "B" Name 
Material 
Outside Diametr 
Thickness 

: Aluminum 6061-T6 
: 2.5" 

Post heights 
Moment of Inertia 
Section Modulus 

: 0.125" 
: 37.5" 
: 0.658 in4. 
: 0.562 in3

. 

Design/Service Loads: 
Moment at the base of the post = 12,187.5 in.-Ib (1,015.6 ft-Ib) 
Maximum Deflection at 325 Ibs, 0exp. = 1.05 in. 

Maximum Bending Stress at 325 Ibs, 0exp. = 13,200 Ib/in2 
7 :2 ') 

Yield Stress of post, Oy = 40,000 Ib/in2
. 

0exp / Oy = 33.0 % of the yield strength of the post. 

Ultimate/Failure Loads: 
Ultimate load = 570 Ibs. 

Ultimate Deflection, ° max. = 3.21 in. 

Mode of Failure: 
Failure of weld and post at base plate (See Figure 7 below) 

FIGURE 7 
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Moussa A. Issa Testing of the Pedestrian Safety Handrail 

7.3 Test Specimen #3 

Name 
Material 
Outside Diameter 
Thickness 
Post heights 
Moment of Inertia 
Section Modulus 

: Specimen "e" 
: Aluminum 6061-T6 Sched. 40 
: 2.375" 
: 0.154" 
: 37.5" 
: 0.663 in4. 
: 0.558 in3

. 

Design/Service Loads: 
Moment at the base of the post = 12,187.5 in.-Ib (1,015.6 ft-Ib) 
Maximum Deflection at 325 Ibs, 0exp. = 1.03 in. 

January 1997 

Maximum Bending Stress at 325 Ibs, 0exp. = 17,500 Ib/in2 ? f i 

Yield Stress of post, Oy = 40,000 Ib/in2
• 

0exp I Oy = 43.8 % of the yield strength of the post. 

Ultimate/Failure Loads: 
Ultimate load = 570 Ibs. 
Ultimate Deflection, ° max. = 2.90 in. 

Mode of Failure: 
Failure of weld and post at base plate (See Figure 10 Below) 

FIGURE 10 
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Moussa A. Issa Testing of the Pedestrian Safety Handrail 

7.4 Test Specimen #4 

Name : Specimen "0" 
*Material : Aluminum-By Contractor 
Outside Diameter : 2.375" 
Thickness : 0.154" 
Post heights : 37.5" 
Moment of Inertia : 0.658 in4. 
Section Modulus : 0.562 in3

. 

January 1997 

*Note: Since no data was available for this specimen, Aluminum 6061-T6 material 
properties were assumed. 

Design/Service Loads: / 
t"·· 

Moment at the base of the post = 12,187:~in:~tb (1,015.6 ft-Ib) 
Maximum Deflection at 325 Ibs, 0exp. = Q.96 i~) 
Maximum Bending Stress at 325 Ibs, Oex~.=12,500 Ib/in2 

Yield Stress of post, Oy = 40,000 Ib/in2
• 

0exp / Oy = 31.3 010 of the yield strength of the post. 

Ultimate/Failure Loads: 
Ultimate load = 640 Ibs. 
Ultimate Deflection, ° max. = 3.21 in. 

Mode of Failure: 
Failure of weld and post at base plate (See Figure 13 below) 

FIGURE 13 
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8. CONCLUSION AND RECOMMENDATION 

The test results showed that all the tested specimens were in full compliance with 
the AASHTO and FOOT loading requirements. Figure 16 showed all the tested 
posts. 

It is recommended to test two FOOT standard railings with three posts each. This 
full scale testing will simulate the actual field condition and look more into the 
overall behavior of the railing. 

FIGURE 16 
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