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            This study investigates the scaling of dimensions of craters formed by nuclear explosive sources as well as the problem of making consistent estimates of other geonuclear effects including maximum base surge radius, vented fraction of the gamma emitting radionuclides appearing in close-in fallout, and main cloud dimensions. Input to the proposed scaling method includes the Froude number as determined by the depth of burial and the mound surface velocity at vent time, and the pressure in the cavity at vent time. These inputs are provided from long-running cratering-mechanincs numerical calculations. Illustrations are given of the use of the method for 1 Mt and 200 kt cratering events. 10 refs., 10 figs., 7 tabs.
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                    20-TON AND 1/2-TON HIGH EXPLOSIVE CRATERING EXPERIMENTS IN BASALT ROCK. Final Report, August 1962

                    
                        Technical Report
                            Anderson, E; Berdinelli, R; Bishop, R; ... 
                            

                    5 7 : 7 5 ; 6 9 = 6 < ; 5 8< : < = < 8 9 : 8 6 : TNT and blocks of cast TNT stacked to resemble 40,000-pound spheres were center detonated. The 1,000-pound charges were burst, two each, at depths of 5, 10, 15, 20, and 25 feet. The 40,000-pound charges were buried at depths of 25.7, 42.75, and 59.85 feet to the charge center. One 1,000- pound charge, placed at 25 feet, was a cylinder with a length-todiameter ratio of two. It was placed with the long axis vertical. This charge wasmore » detonated to determine if there were detectable differences in crater dimensions attributable to charge shape. The basalt rock had a density greater than 2.6 gm/cm/sup 3/ and a compressive strength close to or above 20,000 pounds per square inch. The first 12 to 15 feet of basalt was usually highly vesiculated, and hence in this region density and compressive strength were less than the values listed above. The scatter in crater dimensions made it impossible to determine whether or not departures from cube-root scaling existed. Ground surface displacement as a function of time was determined from motion picture photography. Contributions of both the ground shock wave and the motion induced by pressures of the explosion gases were clearly distinguishable. Empirical relationships for peak shock-induced velocity in basalt are compared with comparable results from shots in desent alluvium and in tuff. Shock-induced ventical acceleration and gas- pressure-induced acceleration are also compared with similar results from 40,000- pound charges in alluvium. Fine particulate or dust ejected by the explosion was collected at eight distances along 12 radii. An empirical relationship was developed for giving the mass of fine particulate as a function of the volume of the apparent crater. The mass of fall-back coming from a Buckboard explosion compares within a factor of two with the mass of fall-back from comparable Stagecoach detonations. Measurements of ground motion and pressure were attempted on Shot 12. Measurements tried included acceleration, velocity, stress, and strain along a horizontal radius at the burial depth of the charge. Information was obtained from ten of twenty-two attempted measurements. In the remaining channels there were either serious system failures before signal arrival or else set ranges were much too high for the weak signals transmitted. Measured and calculated values of peak stress differ by a factor of two. If the difference can be attributed to a discrepancy in calibration constants, then the data obtained from surface velocity and from stress measurements are consistent. Vertical displacements of the dust clouds, including earth mound, smoke crown, column, and jetting material, were determined from motion picture photography. Horizontal dimensions of the base surge, cloud, column, and the jets were also determined. Vertical velocity as a function of time was obtained from the displacements. These observations were limited to the 40,000-pound charges. The two shallower shots show a definite contribution to the sustainment of the velocity by the emergence of jetting material. Venting times, compared with those in alluvium and tuff, are presented in the form of relationships for burst depth as a function of venting time. Plots of the log of scaled burst depth against scaled time of jet breakthrough show a linear relationship for both basalt and alluvium, with different slopes but with the same intercept at zero time. There was no well defined column on the deepest Buckboard shot. At corresponding times, the column heights in basalt are greater than those in alluvium. Differences in the growth of the base surge to the left and right of the camera line-of-sight on Shot 12 cannot be attributed to winds because of low velocities existing at shot time. The most rapid growth occurred on the side of the crater which was excavated in solid basalt; the other half was in cinders. Close-in air blast was measured along« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    PROJECT SCOOTER. Final Report

                    
                        Technical Report
                            Perret, W; Chabai, A; Reed, J; ... 
                            

                    Project Scooter was a cratering experiment devised as a part of the Plowshare study of large-scale explosions as excavation tools. The Scooter explosive was approximately one million pounds of TNT stacked in a spherical cavity centered at a depth of 125 feet in desert alluvium at Area 10 of the AEC Nevada Test Site. Results are presented of studies of crater dimension, throwout material distribution, ground motion, dust cloud growth, and long-range air blast. The crater produced by Scooter was 75 feet deep, had an average diameter of 307 feet, and a volume of nearly 100,000 cubic yards. Crater dimensionsmore » for chemical explosions up to a million pounds of TNT were found to fit overburden approximate scaling best. Fine particulate material ejected from the crater verified the empirical scaling law for ejecta derived from the Stagecoach experiments. Particle motion studies indicated a shock transmitted at a velocity of 4260 feet per second through desert alluvium. All measurements were at distances between 50 and 300 feet from the charge center and were shown to be within the region of nonlinear response of the soil. Surface particle velocities derived from photographic records served to derive expressions for crater radius stresses. Ground surface accelerations show a double peak, implying reaction first to ground shock and then to gas pressure. Maximum cloud height appears to scale as the fourth root of yield. Base surge propagated at an average velocity more than double the rate of base surge growth observed for the two shallower Stagecoach events. Long distance air-blast studies show that signals are ducted through the ozonosphere with higher transmission factors for larger yields. A high-speed jet stream affected strongly the signals ducted through the troposphere. (auth)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    CALCULATION OF EXPLOSION-PRODUCED CRATERS

                    
                        Technical Report
                            Knox, J; Terhume, R
                            

                    This study develops a simple, two-dimensional, numerical-physical model of cratering physics for highexplosive sources in alluvium during the gas acceleration phase of excavation. The model requires knowledge of the earth's free-surface topography and motion at the time the gas acceleration begins (t/sub G/), and the cavity pressure and volume. At t/sub G/, the overburden material between the cavity and the free surface is assumed to be a homogeneous, incompressible, viscous fluid. Initially (e.g., at t/sub G/) the cavity is approximated by two hemispheres: (a) the radius of the lower hemisphere is calculated by a onedimensional, hydrodynamic, plastic-elastic model, and (b)more » the radius of the upper hemisphere is calculated from mass conservation of the overburden material, The upper hemispheric surface is subdivided into elemental surface areas, and mass zones are defined which subtend these elemental surface areas. By applying Newton's second law with a Newtonian friction (calibrated on the Scooter event) to each mass element, and by assuming that the cavity gas behaves adiabatically, the cavity evolution, mound development, and the formation of the lip through up-thrust are numerically simulated. With the development of a calibrated, numerical simulation model of excavation processes during the gas acceleration phase, the capability of the model to estimate crater radii and depth for 1/2-kt, high-explosive (H. E.) sources at various emplacement depths is explored. Assuming a reasonable angle of repose for alluvium, 45 deg , crater radii for scaled depths of burst from about 10 to 65 m are predicted. These estimated crater radii compare very favorably with the observed crater radii (Nordyke, 1961) for H.E. in alluvium. Further, the crater depths, for certain types of craters, are also reasonably predicted. The unsolved problems requiring solution for the developraent of a predictive model for cratering with nuclear explosives are discussed. (auth)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    FALLOUT STUDIES

                    
                        Technical Report
                            Schumchyk, M; Bouton, E
                            

                    Ground and aerial radiation-intensity measurements were made of the radioactivity associated with the base surge fall-out, cloud fall-out, and crater- lip areas following an underground thermonuclear explosion at a depth of 67 ft with a yield of 1.2 kt. Data are presented on residual gamma radiation fall- out patterns, time and rate of arrival of base surge and fall-out, the amount and distributions of radioactive materials associated with the base surge and fallout, correlation of air and ground surveys to determine air to ground extrapolation data, variation of radioactive contamination in the crater and lip as a function of depthmore » at varying distances from ground zero; gross beta decay rates of radioactive fall-out materials, and particle characteristics of the fall- out material. (C.H.)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Operation Jangle Project 2. 0 - predicted scaling of radiological effects to operational weapons Report for October-November 1951

                    
                        Technical Report
                            Schorr, M; Gilfillan, E
                            

                    This report predicts the radiological contamination that may result from fission bombs detonated near the surface of the earth and underground. The radiation received is primarily a result of the initial radiation from the early fission products and fallout of radioactive material from the high cloud. The distribution of the fallout is determined by constructing a mathematical model and adjusting the parameters of the model to fit actual Jangle data. The model is then scaled up to larger weapons by scaling these parameters in conformity with existing formulations of nuclear-explosion cloud dynamics. The initial radiation is calculated in a straightforwardmore » manner. The resulting dose and dose-rate contours are given, as are the areas enclosed by given contours. It is concluded that the base surge at the Jangle underground nuclear explosion did not contain an appreciable amount of radioactive material, and this will probably also be true for operational weapons except at very great explosion depths. The cratering action of explosives is discussed, and it is found that atomic bombs exploded near the earth surface should give crater radii which sale as the one-sixth power of the energy release rather than the one-third power scaling applicable to high explosives.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                                                         
                                
                                
                            
                        
                                    
                                    
                                    
                    
                    
                        	 Similar Records


                        
                                
                    

                
            

            
            
            
            
        


        
    

        









	
		
                        

			
                            
                                	
                                        
                                            

                                        
                                    
	
                                        
                                            

                                        
                                    
	
                                        
                                            

                                        
                                    


                            

			

			
			
                            
                                	 Website Policies / Important Links
	 Contact Us
	
	Vulnerability Disclosure Program
	
	Facebook
	Twitter
	YouTube


                            

				
			

		
	
	





    

    









