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    Abstract

        
            A general description is given of the Pre-Buggy chemical explosive experiments. These experiments consisted of a series of single- and multiple- charge detonations designed to refine our knowledge of channel size as a function of charge spacing, and to obtain data on venting of explosion products from a row of spherical charges detonated in alluvium. A basic series of six single-charge detonations and four multiple-charge detonations of five charges in a row was executed in Area 5 of the Nevada Test Site from November 1982 through February 1983. Each charge contained 1,000 pounds of nitromethane with a La/sup 140/ tracer. Preliminary examination of the results indicates that: (1) When charges were spaced at 1.0 single-charge crater radius, the channel depth and width were larger than the diameter and depth of a single-charge crater. (2) Small increases in spacing resulted in considerable reduction of channel depth and a smaller reduction in width. (3) The channel shape at spacings of 1.5 single- charge crater radii was very uneven. (4) When the ratio of the depth-of-burst to depth-of-crater was about two, the venting of explosion products from a row- charge detonation was less than from single-charge detonations. (auth)

        

    


                        

    	Authors: 
	














    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    



    Graves, E; 
    

    Wray, W R; 
    

    Pierce, R B
    







                	Publication Date: 
	Wed May 15 00:00:00 EDT 1963


    	Research Org.: 
	California. Univ., Livermore. Lawrence Radiation Lab.


            	Sponsoring Org.: 
	USDOE


            	OSTI Identifier: 
	4680945


            	Report Number(s): 
	PNE-300; Project PRE-BUGGY


                    	NSA Number:
	NSA-17-034068


                	DOE Contract Number:  
	W-7405-ENG-48


                	Resource Type: 
	Technical Report


                        	Resource Relation: 
	Other Information: Project PRE-BUGGY. Orig. Receipt Date: 31-DEC-63


                        	Country of Publication: 
	United States


                	Language: 
	English


                	Subject: 
	ENGINEERING AND EQUIPMENT; CHEMICAL REACTIONS; CONFIGURATION; CRATERS; DEFORMATION; EARTH; EXPLOSIONS; GEOLOGY; LANTHANUM 140; METHANE; ORGANIC NITROGEN COMPOUNDS; PLANNING; SOILS; SPHERES; TRACER TECHNIQUES; WIND


                


                        
                            

                            
    
    Citation Formats

    
    
        	MLA
	APA
	Chicago
	BibTeX


    


    
            
        
            
                
                    Graves, E, Wray, W R, and Pierce, R B. SCOPE OF CHEMICAL EXPLOSIVE CRATERING EXPERIMENT.  United States: N. p., 1963. 
        Web.  doi:10.2172/4680945. 
            

             Copy to clipboard

        
            
        
            
                
                    Graves, E, Wray, W R, & Pierce, R B. SCOPE OF CHEMICAL EXPLOSIVE CRATERING EXPERIMENT.  United States.  https://doi.org/10.2172/4680945 
            

             Copy to clipboard

        
                
        
            
                
                    Graves, E, Wray, W R, and Pierce, R B. 1963.  
        "SCOPE OF CHEMICAL EXPLOSIVE CRATERING EXPERIMENT".  United States.  https://doi.org/10.2172/4680945.  https://www.osti.gov/servlets/purl/4680945. 
            

             Copy to clipboard

        

        
            
                
                    
@article{osti_4680945,

  title        = {SCOPE OF CHEMICAL EXPLOSIVE CRATERING EXPERIMENT},

  author       = {Graves, E and Wray, W R and Pierce, R B},

  abstractNote = {A general description is given of the Pre-Buggy chemical explosive experiments. These experiments consisted of a series of single- and multiple- charge detonations designed to refine our knowledge of channel size as a function of charge spacing, and to obtain data on venting of explosion products from a row of spherical charges detonated in alluvium. A basic series of six single-charge detonations and four multiple-charge detonations of five charges in a row was executed in Area 5 of the Nevada Test Site from November 1982 through February 1983. Each charge contained 1,000 pounds of nitromethane with a La/sup 140/ tracer. Preliminary examination of the results indicates that: (1) When charges were spaced at 1.0 single-charge crater radius, the channel depth and width were larger than the diameter and depth of a single-charge crater. (2) Small increases in spacing resulted in considerable reduction of channel depth and a smaller reduction in width. (3) The channel shape at spacings of 1.5 single- charge crater radii was very uneven. (4) When the ratio of the depth-of-burst to depth-of-crater was about two, the venting of explosion products from a row- charge detonation was less than from single-charge detonations. (auth)},

  doi          = {10.2172/4680945},

  url          = {https://www.osti.gov/biblio/4680945},
  journal      = {},
number       = ,

  volume       = ,

  place        = {United States},

  year         = {Wed May 15 00:00:00 EDT 1963},

  month        = {Wed May 15 00:00:00 EDT 1963}

}
    
            

             Copy to clipboard

        
            
    



    
    



                        

                    

                    
                        

                
Technical Report:


    
                                     View Technical Report (3.83 MB)
                                

                            https://doi.org/10.2172/4680945


    


    Save / Share:
    
        
        
            Export Metadata  
            
                	Endnote
	RIS
	CSV / Excel
	XML
	JSON


            
            
        

        
            Save to My Library
                    
                        
                            You must Sign In or Create an Account in order to save documents to your library.
                        

                    
            
                

        
            
                	
                    Facebook
                
	
                    Twitter
                
	Email
                
	Print
                
	
                    More share options
                    
                        	 LinkedIn
	 Pinterest
	 Tumblr


                    
            
                


            

        

                
    


                    

                

            
                    
            
            
            
                
                
                
                
                

            
            
                    
            
            
            
            
            
            
            
                
                    

                        
                            
                                Similar records in OSTI.GOV collections:

                                
                                	
            










                    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

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    THE EFFECT OF ROW CHARGE SPACING AND DEPTH ON CRATER DIMENSIONS

                    
                        Technical Report
                            Vortman, L; Schofield, L
                            

                    Forty row charges were fired in the Albuquerque fandelta alluvium to define row-charge crater dimensions in terms of charge burial depth andd the spacing between charges in the row. Sixty single charges were detonated at various burial depths for comparison. The factors limiting equivalence between row-charge craters and continuous line-charge craters are defined in terms of length of the row charge and also in terms of both burial depth and spacing. When the most efficient charge spacing was used, the optimum burial depth for row charges was 10% greater than the burial depth at which optimum crater dimensions were obtainedmore » from a single charge of the same weight. Channels were found to have a uniform width at a maximum charge spacing greater than the maximum spacing at which a uniform depth was obtained. The maximum spacing which produces a uniform channel width is a distance 30% greater than the crater radius of the same size charge detonated singly at that depth which produces an optimum single- crater radius. The maximum spacing for producing a uniform channel depth was found to be a distance 10% greater than the maximum single-charge crater radius in the same medium. The burst depth and spacing for the most efficient use of row charges is defined, and the loss in cratering efficiency resulting from failure to work at optimum burst depth or optimum spacing can be evaluated from information obtained from this experiment. Throwout from the single charges and row charges was examined, but no scaling was derived. (auth)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    High-explosive craters in desert alluvium, tuff, and basalt

                    
                        Journal Article
                            Murphey, B.; Vortman, L. - Journal of Geophysical Research
                            

                    Explosion craters in desert alluvium were formed over a range of energy releases from 256 to 1,000,000 pounds of TNT. An empirical scaling law in which crater dimensions vary as the energy release to the 0.3 power best relates dimensions from small to large chemical explosions. Consideration of overburden leads to a partial explanation of the failure of cube-root scaling. Optimum depth of burst for 256-pound chemical explosions in desert alluvium is near 10 feet. Diameter depth ratios vary from roughly 6-8 to 1 for surface bursts to 4 to 1 for bursts at optimum depth. Thirteen 256-pound charges ofmore » spherically cast TNT were detonated in volcanic tuff to determine apparent crater dimensions. Charges were placed at six different burst depths in the region approaching containment of the explosion. Variation of crater dimensions with burst depth was determined. No crater resulted where burst depth was greater than 1.75 ft/W/ sup 1/3. Ten 1000-pound charges (two at each of five burst depths) and three 40,000 pound charges (each at different burst depths) describe variation of crater dimensions with burst depth in basalt. For constant charge size, maximum and average rock size increases with increased burst depth. For constant scaled burst depth, maximum rock size increases as charge weight is increased.« less
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                    Data Release Report for the Source Physics Experiment Phase II: Dry Alluvium Geology Experiments (DAG-1 through DAG-4), Nevada National Security Site

                    
                        S&T Accomplishment Report
                            Larotonda, Jennifer; Townsend, Margaret
                            

                    The Dry Alluvium Geology (DAG) project was Phase II of the Source Physics Experiment and consisted of a series of four chemical explosive tests conducted in the same source hole on the Nevada National Security Site. This hole is located at 37.1146°N and -116.0693°W, with a surface elevation of 1,285.2 meters (m) (4,216.5 feet [ft]) above sea level. The first test (DAG-1) was conducted on July 20, 2018, at 16:51:52.67838 Coordinated Universal Time (UTC). The explosive source for DAG-1 was nitromethane initiated by a small plastic-bonded explosive (PBX) charge, detonated at the depth of 385.0 m (1,263.2 ft) below groundmore » surface. DAG-1 had a trinitrotoluene (TNT) equivalent yield of 0.908 metric tons (2,002 pounds [lbs]). DAG-2 was conducted on December 19, 2018, at 18:45:56.92115 UTC. This test was the largest in the series, with a TNT equivalent yield of 50.997 metric tons (112,429 lbs). The explosive source for DAG-2 was nitromethane initiated by a small PBX charge, detonated at the depth of 299.8 m (983.6 ft) below ground surface. DAG-3 was conducted on April 27, 2019, at 15:49:01.84183 UTC. The explosive source for this test was nitromethane initiated by a small PBX charge, detonated at the depth of 149.9 m (492.0 ft) below ground surface. DAG-3 had a TNT equivalent yield of 0.908 metric tons (2,002 lbs). The final DAG test (DAG-4) was conducted on June 22, 2019, at 21:06:19.87632 UTC. The explosive source for DAG-4 was nitromethane initiated by a small PBX charge, detonated at the depth of 51.6 m (169.3 ft) below ground surface. DAG-4 had a TNT equivalent yield of 10.357 metric tons (22,833 lbs). The four tests were recorded by an extensive set of instrumentation that included sensors both at near-field (less than 200 m) and far-field (200 m or greater) distances. The near-field instruments consisted of three-component (3C) accelerometers installed at various depths ranging from 51.6 to 385 m (169.3 to 1,263.1 ft) below ground surface in boreholes positioned around the source hole, and arrays of single-component and 3C accelerometers on the surface. The far-field network comprised a variety of seismic and acoustic sensors, including short-period geophones, broadband seismometers, and 3C accelerometers at distances of 200 m to 400 kilometers. In addition, the DAG-2, DAG-3, and DAG-4 explosions were recorded by a temporary array of 496 geophones arranged in a densely spaced grid pattern known as “Large N.” This report coincides with the release of these data for analysts and organizations that are not participants in this program. This report describes the four DAG tests and the various types of near-field, far-field, and other data that are available. Assembled data sets are accessible through: Incorporated Research Institutions for Seismology, Data Management Center 1408 NE 45th Street, Suite 201, Seattle, Washington 98105 USA. www.iris.washington.edu« less
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                    The future of Plowshare

                    
                        Conference
                            Kelly, John
                            

                    Since the last general symposium on Plowshare in 1964, significant progress has been made 1) in improving our understanding of explosion phenomenology, 2) in developing suitable explosive designs, and 3) in applying the technology to specific applications in the industrial, public works and scientific areas. The papers to be presented at this symposium will discuss in depth the progress that has been made in each of these areas, and to some degree, what still remains to be accomplished, so I will not attempt to go into detail here. However, I would like to take a few minutes to summarize wheremore » the technology stands today, where we believe it is going, and most importantly, how we hope to get there. In the excavation area, both Cabriolet and Schooner extended cratering experience in hard rock to higher yields. We also conducted Project Buggy, the first nuclear row-charge experiment. Buggy involved the simultaneous detonation of five 1.1 kiloton nuclear explosives, spaced 150 feet apart at a depth of 135 feet. The explosion created a smooth channel about 865 feet long, 254 feet wide and 70 feet deep. Two very significant contributions from Buggy were information on spacing between the explosives and on lip height. Buggy demonstrated that explosives can probably be spaced somewhat farther apart than previously thought without significantly affecting the smoothness of the channel. This could result in considerable savings in future row-charge excavations. We were also particularly pleased that, as predicted, the height of the lips at the end of the ditch was less than half the height of the lips on the sides - some 14 feet versus 41 feet. This is extremely important for the connecting of ditches. The data obtained from Buggy, Schooner and other experiments have been used to extend and refine our predictive capability.« less
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