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constitutes the bulk of the overall transporter weight. The
gamma shielding candidates selected for the analysis were
common engineering materials including A516 carbon
steel, lead (Pb), and depleted uranium (DU). Borated
polyethylene (B-poly) was used as neutron shielding
material in all cases. The gamma shielding material is the
inner shell of the WP transporter and the neutron
shielding material is the outer shell.

Optimum neutron-to-gamma dose ratio was evaluated
for the B-poly neutron shielding material and the various
gamma shielding material for the WP transporter. The
surface dose rate of the WP transporter was maintained at
100 mrem/hr. It was noticed that the optimized shielding
mass is fairly insensitive to neutron-to-gamma dose ratio
over the range of 15-35% neutron plus secondary gamma
contribution.

The gamma shielding candidates were evaluated
from a shielding effectiveness viewpoint. Table I
indicates that DU is the most effective gamma shielding
material followed by Pb and then A516. The mass
calculations are performed in the radial direction of the
WP transporter.

TABLE I. Gamma Shielding Material Effectiveness.

Description A516 Pb DU

Radial Shielding Thickness
Gamma Shield (mm) 152 89 51
(in.) 6.0 3.5 2.0

B-Poly Shield (mm) 203 222 210
(in) 80 875 825

Shielding Mass (MT/m)
Gamma Shield 8.8 7.2 6.8
B-Poly Shield 1.6 1.7 1.6
Total Mass 10.4 8.9 84
CONCLUSIONS

The WP transporter shielding mass results indicate
that DU is most effective for gamma shielding followed
by PB and A516 carbon steel. Consequently, use of
depleted uranium results in the lowest shielding mass.

The weight optimization represents only one aspect of
the shielding material selection for the WP transporter.
Final shielding material and configuration selection needs
to include other considerations such as material cost, ease
of fabrication, structural strength and licensing
requirements.
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