
Rear Underride Prevention
Creating Crash Compatibility:

Rear Guard Standards
Rear Guard Weight
Rear Guard Retrofit
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Rear Guard NRPM 1970 Test Protocol
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Rear Guard Performance Standards 1998, 2023
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FMVSS 223 (1998) FMVSS 223 (2022)
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Rear Guard Standards 1970, 1993, 2022
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How Strong is Strong Enough?

35 mph Crash Summary

Force = mass x acceleration

F_avg = ma_avg = m(delta-v/delta-t) = m(dv/dt)

Average crash pulse (time) = 0.150s (150) ms

Delta v = 35-0 mph (51.3 ft/sec)

Mass = 3500 lb (108.7 slug) - midsized sedan

Force (avg, lb) = ma = m(delta-v/delta-t) = 108.7 x (51.3/0.150) = 37,175

Force peak ~= 37,175/.707 = 52,581 lb FMVSS 223 GUARD @ P1: 11,300 lb
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Rear Guard Weight
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Baseline Weight (lb)

120 lb

187 lb / No PCI

153 lb
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35 mph 30% Overlap
Added Weight (lb)

-20 lb / No PCI

+47 lb / No PCI

+70 lb / No PCI

32 lb Additional / ~13,000 lb Empty Weight = 0.25% +32 lb Average
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2017

20132013

20172019?
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Geometry = strength w/o weight
(Great Dane 2017, UTM 2019?)

Retrofit (2007 GD / 2002 UTM)

Why did Elemance thicken 
horizontal to 0.28" in lieu of 
geometry?

Pre 2017
Square 4" x 0.185" x 95" = 1520 in^2 / 10.56 ft^2 / ~ 80 lb

2017-Current (Retrofit to 2002 UTM 2007 GD)
Rectangular 4x8" x 95"= 2280 in^2 / 15.83 ft^2 / ~120 lb (Utility ~100 lb)
Added weight: ~40 lb
Increased horizontal strength: ~4x



RIG Retrofit 39 mph 30% Overlap Test (2012 Chevy Impala)
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Bolt on aluminum RIG Retrofit: ~140 lb total
Weld on Steel RIG Reftrofit: 60 lb total
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