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Research DesignResearch Design
The research design was created to 
measure the overall performance of the 
three (3) brands of ammunition and the five 
(5) shotguns being tested at ten-foot 
intervals, ranging from ten feet (10’) to 
ninety feet (90’). The primary goal was to 
identify accuracy, velocity, reliability, and 
any malfunctions presented.
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Weapons Weapons 
Pump ActionPump Action Semi-AutoSemi-Auto
Remington 870

Mossberg 500

KSG 12

Saiga 12

SRM-1216



Saiga 12Saiga 12



AmmunitionAmmunition
Def Tech
ALS
CTS

Def Tech
ALS
CTS

4000 rounds were ultimately 
utilized in this study.



Initial testing: Velocity (n =1020)Initial testing: Velocity (n =1020)
Although some 
variance was 
expected, it became 
clear that predictive 
modeling and 
trajectory tables 
were unlikely.
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Beanbag Velocities by Ammunition and Launcher

Velocity

50 184.30 310.20 285.7860 21.06925
50 214.30 588.60 312.4120 70.09141
80 205.70 317.10 287.8650 18.42160
80 212.70 378.60 259.5088 20.13933
80 169.70 330.00 306.5787 18.37619

340 169.70 588.60 288.9003 37.24784
50 220.50 403.20 311.0264 33.48186
50 234.50 353.20 313.4160 26.28906
80 185.70 357.00 311.4450 27.23491
80 214.50 301.50 272.7975 15.46116
80 247.30 370.10 324.7025 18.64794

340 185.70 403.20 305.6992 30.54465
50 192.20 293.80 259.6920 23.28436
50 204.80 324.50 270.6620 18.50148
80 170.40 300.30 272.6025 21.31033
80 150.00 293.20 235.9825 21.20621
80 211.10 369.70 288.3813 17.93913

340 150.00 369.70 265.5147 27.63042
150 184.30 403.20 285.5015 33.69175
150 204.80 588.60 298.8300 48.52855
240 170.40 357.00 290.6375 27.63744
240 150.00 378.60 256.0962 24.38055
240 169.70 370.10 306.5542 23.53148

1020 150.00 588.60 286.7047 36.02402

Weapon
Remington 870
Mossberg 500
Kel-Tec KSG
Saiga-12
SRM -1216
Total
Remington 870
Mossberg 500
Kel-Tec KSG
Saiga-12
SRM-1216
Total
Remington 870
Mossberg 500
Kel-Tec KSG
Saiga-12
SRM-1216
Total
Remington 870
Mossberg 500
Kel-Tec KSG
Saiga-12
SRM-1216
Total

Ammo
CTS

ALS

Def Tech

Total

N Minimum Maximum Mean Std. Deviation



ExplanationExplanation
Fired beanbags were collected from the target 
area and sorted by manufacturer. Statistical 
analysis indicated that there was no significant 
difference in the weights within each brand of 
beanbag.
Statistical analysis between beanbag velocity 
and the projectile’s weight indicated that no 
significant relationship was present
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Theoretical problemsTheoretical problems
Based study on our 
earlier work (n = 480) 
measuring the effect of 
barrel length on 
beanbag accuracy.
It became obvious that 
multiple factors were at 
work
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Barrel length

10 inch

14 inch

18 inch



MethodMethod
Data was collected from each shot from a fixed-
position firing platform (modified Ransom rest) from 
the shooter.
Accuracy was measured through the spread of all of 
the fired projectiles at a given distance and the 
difference between the point of aim (POA) and the 
point of impact (POI) for each projectile.
Measurements and photographs were taken after the 
shooter fired the rounds from each of the munitions 
at each distance. 
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Same ammo-different gunsSame ammo-different guns
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Different ammo-same gunDifferent ammo-same gun



Beanbag IssuesBeanbag Issues



Interaction EffectsInteraction Effects



SummarySummary
It is hypothesized that variances in the amount of 
propellant in each shell play a major role in projectile 
velocities. 
Irregular projectile shapes did not appear to affect 
initial velocity while dramatically impacting the 
accuracy at greater distances.
Each brand of ammunition is predictable (to some 
degree) provided that both the weapon and the 
beanbag projectile are functioning properly but even 
slight irregularities have the potential to create 
substantial trajectory deviations at greater distances 
and vary by manufacturer. 
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