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1.) MATERIALS

1.a) Members: Aluminum Alloy 6061-T6

6061 - T6
Allowable Stress for components:

Bending:
-Round or oval tubes:
Fb = 24000 psi Unwelded Metal

Fb = 10500 psi Welded Metal

-Symetric Shapes:
Fb = 19000 psi Unwelded Metal
Fb = 12000 psi Welded Metal
Shear
Fs = 12000 psi Unwelded Metal

Fs = 5000 psi Welded Metal
Elasticity Modulus E = 10100 Ksi
1.b) Welding: Aluminum Filler Alloy 5356

Allowable Stress for Welding:

Fw = 7000 psi

Reference: Aluminum Design
Manual 2005 Edition Table 2-22




2.) DESIGN INFORMATION
- Florida Building Code 2014
-Alumninum Design Manual, 2005

-Minimum Design Loads for Building and Others Structures, ASCE 7- 10

3.) DESIGN LOADS

-Handrail Design Loads: (FBC 2014)
Concentrated Load = 200 Ibs applied at any point in
any direction.
Uniform Load = 50 plf applied in any direction

-Guardrail System Loads: (FBC 2014)
Uniform Hor. Load= 25 psf over the gross area
of the guard, including the area of
any openings in the guard.




4.) HANDRAIL DESIGN

Consider three equal continuos Span L= 4t (Maximum Span)

>
>
™
>

A

4.a) Maximum Moment:

Concentrated Load P:

= 200-1b
P-L
Mpmax := — [Mpmax = 160 ft-1b |
Uniform Load w = 50-pIf
2
Mwmax := 0.1012w-L°  [Mwmax = 80.96ft1b |
Mmax := max(Mpmax, Mwmax) [Mmax = 160 ft-1b |

4.b) Maximum Shear:

Concentrated Load P = 200-1b

Vpmax := P Vpmax = 2001b

Uniform Load w = 50-plf
NV

Vwmax := 0.6w-L Vwmax = 1201b

Vmax = max(Vpmax, Vwmax) Vmax = 2001b




5.) POST DESIGN

LOAD CASES
_I_ w smmm
hp
\
Vertical Load Horizontal Load

5.a) Maximum Reaction
Concentrated Load Rpmax = P Rpmax = 2001b

Uniform Load Rwmax := w-L Rwmax = 200 1b

Rmax := if (Rpmax > Rwmax, Rpmax, Rwmax) |Rmax =2001b

5.b) Maximum Moment hp,= 42-in

Mpost := Rmax-hp [Mpost = 84001b-ir]

5.¢c) Maximum Shear

Vpost := Rmax Vpost = 2001b




6.) PICKET DESIGN: hpk := 48-in hpk = 48-in
Loaded
/ Area
X =
/
hp -

b »

v 4

A
25 psf
2 b
hpk
w:= 25.psf-4.75-in = w= 0.82-?—b

mn

1 2
Mmaxpk := g-w-hpk

w-hpk

Vmaxpk :=

Mmaxpk = 237.5-1b-in

Vmaxpk = 19.79-1b




7.) ANCHORAGE, WELDING AND CONNECTIONS.

7.a) POST ANCHORAGE TO CONCRETE

4 P (Tension)

1 P-(Shear)
[IITITTT 3

D)
~ !
. *
. .
A} ’
Y ’
~ ’

~

S
~

4"
D

Concrete Strength:  fc := 3000-psi

Minimum Embedment:  emb := 4-in

Hole Diameter:  hd:= 2-in

Post Heigth: hp,= 42-in

Horizontal or Vertical Load: P:=200:1b

Minimum Edge Distance: dedge := 4-in
a) Concrete Breakout (Tension)

3 2,

ANo = 9-emb” ANo = 144-in”
=

AN := 3-emb-(1.5-emb + dedge) AN = 120-in"

2
ANfinal := min(ANo, AN) ANfinal = 120-in”

ded
12 := if| dedge < 1.5-emb,0.7 + 03 —2— 1| Y2 =09
1.5-emb

Y3 = 1.4

-0.5

Nb = 1716 -in" 0" ~ffcemb'>  Nb=7449.031b
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