
( 3 )  Behavior of Structures, Structural Elements and Uate- 
rials, and Appurtenances. 
behavior of structures, Structural elements an8 materials, and appurte- 
nances. 
tion of the response of underground and above ground structures to dy- 
namic loads. 

Continued investigation is required on the 

Theoretical and experimental work should include the determina- 

(4) Instrumentation. There is a requirement for continued 
research to develop instrumentation for the measurement of free-field 
phenomena, soil structure interaction and structural response. The work 
should include both the design, development and modernization of instru- 
ments as well as techniques for placements. 

(5) Effects on Structural Contents. Continued theoretical 
study is required on the dynamic interaction between equipment and its 
supports using mathematical models of single and multi-degree of freedom 
systems, as well as equipment tests on actual weapon systems and compo- 
nents, 

(6) Laboratory Facilities and Techniques. A need continues 
to exist for improved laboratory facilities and techniques to support the 
experiments required by the foregoing research objectives. 

b. Ftnding levels in thousands of dollars: 

FY 68 - FY 66 - FY 65 - FY 64 - 
8,865 7,805 6,115 5,655 4,775 

A4 - BIOMEDICAL. In order to continue combat operations during and 
after exposure to nuclear detonations, commanders in the field must have 
knowledge of their effects on personnel. 
performed, studying the effects of ionizing radiations, thermal radiation, 
and blast and shock to include initial effects and resultant injuries to 
these components. Studies of combined effects are correlated ulth those 
of individual effects. Since most of the data collected in biomedical 
programs are on animals of various species, an extrapolation of the data 
must be made to man. Actual experience on humans is negligible and is 
primarily obtained as the result of accidents. This informstion is used 
wherever possible to help in extrapolation of the data obtained from 
research on animals. 

Biomedical investigations are 

a. Research objectives include: 

(1) 

(2)  
radiation divided as follows: 

Provide better information on biological trauma re- 
sulting from bla8t and shock effects from explosive detonations. 

Determine the parameters of injury produced by thermal 
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(a) Oculo-visual effects - Studies of flashblindness 
and retinal burns resulting when the eye is exposed to the flash of a 
nuclear detonation. 

(b) 
opment of protective clothing or devices to reduce the hazard of exposure 
to thermal radiation. 

( c )  

Wscellnneous studies - Research into the devel- 

Systemic effects - Investigation into the possible 
immunological reaction or toxic substances produced in the body when 
thermal injury is sustained. 

(3) 
of ionizing radiation In man, one of the major casualty producers from 
nuclear weapons. 

(4) 

Obtain a better understanding of the biological effects 

Quantification of combined effects - Experimentation 
designed to evaluate the effects from multiple stress exposure situations. 

b. Funding levels in thousands of dollars: 

FY 68 - FY 67 - FY 66 

4,940 5,365 5 , 408 5,560 6,250 

- FY 65 - FY 64 - 

A 5  - UNDERWATER. 
been limited in scope. 
may be listed as follows: 

Data from the four previous underwater tests have 
Areas in mich important information is lacking 

Air blast from underwater explosions; 
Shock wave propagation in shallow water; 
Bubble time history as a function of yield and depth of burst; 
Explosion phenomena in an Arctic region; and 
Explosions in the very deep region. 

a. Research objectives include: 

(1) Determine damage mechanisms and the damage and safety 
radii of nuclear detonations used against surface and subsurface targets. 

(a) Determine the damage mechanism and the radii of 
shock intensity and overpressure. 

(b) 

Determine the damage mechanisms and radii of damaging 

Determine the safety radii of hazards to personnel. 

(2) 
effects to shore installations from nuclear weapons detonated on or under 
water. 

(a) Determine the magnitude of water waves generated 
by the detonation of nuclear weapons. 


