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This study presents terminal ballistic data on the multiple hit performance of 
kinetic energy projectiles against brick and reinforced concrete wall 
materials. We use 7.62 mm ammunition with hardened steel penetrator and 30 
mm APFSDS ammunition with tungsten long rod penetrator. The firings are 
performed in two different distances to the target. The impact pattern is 
governed by the given projectile dispersion and not by a limit for the 
minimum distance between two impacts. The impact velocity is measured by 
radar. For control of the residual velocity behind the target hight speed 
cameras are applied. Starting from the geometrical damage caused by single 
hits first ideas are developed for modelling the multiple hit performance. 

 

INTENTION AND EQUIPMENT 

This study presents terminal ballistic data on the multiple hit performance of 
kinetic energy projectiles against brick and reinforced concrete wall materials. We 
don’t base our research on the impact pattern governed by a limit for the minimum 
distance between two impacts according to standardized material test methods, but 
on the multi hit pattern governed by the given projectile dispersion. The data 
presented here are part of a comprehensive program to model the multiple hit 
performance in walls. To start with, we determine the typical geometric data of the 
impact damage of single hits as designated in FIGURE 1. 

 
The targets are consisting of one or more layers, which are bound together. The 

brick wall layers have a thickness of 240 mm (FIG 2) and the layers of reinforced 
concrete a thickness of 200 mm (FIG 3). 

We use 7.62 mm ammunition with hardened steel core and with tungsten 
carbide core shot from standard test barrels. Further we also apply 30 mm APFSDS 
ammunition with tungsten long rod penetrator shot from the Bushmaster II Mk44 
gun of the SPz 2000. The terminal ballistic investigation is performed in the ballistic 
ranges of armasuisse in Thun in two different distances of 50 m and 200 m to the 



target. The impact velocity is measured by radar. To analyse the residual velocity 
behind the target high speed cameras will be applied.  

 
 

Figure 1. Typical geometrical crater data measured on the targets after impact 
 

  
 

Figure 2. 240 mm thick brick wall target Figure 3. 200 mm thick reinforced concrete wall target 

RESULTS 

The results obtained are presented in FIG 4-7. So far the following experimental 
series have been executed 

 
Single shot performance 

Brick wall target 
- 7.62 mm tungsten carbide core, distance 50 m and 200 m 
Reinforced concrete wall target 
- 7.62 mm hardened steel core, distance 50 m and 200 m 
- 7.62 mm tungsten carbide core, distance 50 m 
- 30 mm APFSDS tungsten core, distance 50 m and 200 m 



Multi hit performance 
Brick wall target 
- 7.62 mm tungsten carbide core, distance 50 m and 200 m 
Reinforced concrete wall target 
- 30 mm APFSDS tungsten core, distance 50 m and 200 m 
 
In brick walls two regions of complete different perforation resistance are 

observed. One is the brick material the other one the joint material, usually mortar 
or plaster called, in between the bricks. Whereas the first region is able to stop 7.62 
mm TC cores in less than 120 mm, the latter lets pass the projectile easily through 
the whole wall (>240 mm). This certainly is very much coupled to the non-
homogeneous character of such construction joints. 

Experiments with 30 mm APFSDS against brick wall layers were omitted since 
the tremendous penetration performance in reinforced concrete renders obvious that 
simple brick walls would never be taken into account as protection against this type 
of ammunition. 

Multi hit experiments were restricted to 7.62 mm tungsten core against brick 
wall and 30 mm APFSDS against reinforced concrete wall. This is mainly due to the 
need for targets with reduced thickness for further small caliber experiments. Using 
the 7.62 mm TC projectile, the brick wall is perforated after 8 shots in 50 m distance 
and after 27 shots in 200 m distance. The 30 mm APFSDS projectile is perforating 
the reinforced concrete wall after 3 shots in 50 m distance and in 4 shots in 200 m 
distance (FIG 7). 

FURTHER STEPS 

The collected data presented here as well as those from succeeding experiments 
will be used to suggest a multi hit model for typical building wall materials such as 
the materials investigated so far. To accomplish this goal further data will be 
analyzed such as the residual projectile velocity after the targets, which has not yet 
been completed. Further experiments will certainly complete the missing 
performance of hardened steel core projectiles and include additional construction 
materials. 
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Figure 4. Single shot performance of 7.62 mm hardened steel core and tungsten carbide core in reinforced concrete  in 50 and 200 m (only steel core) distance 



 
Figure 5. Single shot performance of 7.62 mm tungsten carbide core in brick wall in 50 m distance 



 
Figure 6. Single shot performance of 30 mm APFSDS tungsten core in reinforced concrete in 200 m distance 



 
Figure 7. Multi hit performance of 30 mm APFSDS tungsten core in reinforced concrete in 50 m and 200 m distanc 
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