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2' 6"

min 2.5" 14 gauge
Simpson Strap on both

sides to hold tension

5 deg

2.5 deg

2x4 Handrail Member (compression)

2x4 Post with L shape on Top for
Vertical Handrail member (compression)

if attached to both crossmember
ends then there is no need for

underneath Post Brace here

Design Data Douglas Fir:
Compression strength parallel to grain: 1700 psi
Moisture content: 10-30%
Weight (seasoned & dry): 33.11 lb/cf

2x4 Decking: 88x 2'6" = 220ft (8.02cf)
2x6 Bottom Members: 2x 30' = 60ft (3.53cf)
2x4 Handrail Members: 4x 30' = 120ft (4.375cf)
2x4 Posts: 18x 3'9" = 67.5ft (2 .46cf)
2x4 Crossmembers: 16x 5'2" = 83.2ft (3.03cf)
2x4 Bottom Braces: 8x 3'1" = 25ft (0.91cf)
  Total: 575 ft (22.325cf)       Weight: 739 lbs
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This estimate shows the relativ forces [*10lbs] in Bridge
loaded with 800lbs evenly distributed

Changes from previous Version:
+ modified Handrail members to overlap 4 feet

0' 10.5"

2x6 Bottom Member (tension)

2x4 Decking, 3/4" spacing
Plank next to Post extended as support

2 Lag Bolts (min 1/4" = 1900lbf ea) to hold
Post for Bridge compression + 200lbf push
against handrail (causing up to 1000lbf)

2x4 vertical Brace underneath Bottom
to support Posts (compression)

0 9.75

5' 1.95"
 -45 de

g.

this Vertical Handrail
member cut out of 2x6

Flat crossm ember
(under tension)

Post with L notch at top to allow
Vertical Handra il member run
through (compression)

5 deg

1/2" Bolts with 2 1/8" washers and 2.5" split
ring placed in grove between members to
hold tension of every crossmember

2.5" split ring placed i n grove around
1/2" bolt to spread shear force

2x4 Vertical Top Member
compression between Post and
Handrail help press it in place

Design Data Hardware:
Bolt Grade 2 tensile strength (breaking):
5/16" =  3900lbs 1/2" =  10500lbs
(shear ~60% tensi le):
Bolt Grade 2 safe shear strength (work load):
5/16" = 575 lbs 1/2" = 1470lbs

2.5" Split Ring Connector:
Top & Bottom member: DougFir (Group B), 1.5"
thick, 1 face at 45deg = 2250lbs
Crossmember: DougFir (Group B), 1.5" thick 1
face, ~2.5" from end = 2700lbs x75% = 2025 lbs

This estimate shows the
relativ forces [*10lbs]
when a 200lbs force
pushs against  the
handrail. Note that it
causes an uplift force of
210 lbs on the other side
(tipping and twist forces)

Elarra Bridge Pratt Arched (Version 9)
2006 Marc Schwager, Millo Fenzi, Thomas Zscherpel

2x4 crossmember (tensi on)
0.4deg tilt due to 1/2" offset

3 9.00

This bridge half shows
the view from inside

Block nailed against inside
helps to prevent buckling


