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Ssrioua u t  ie being glvaa b the productfen (d a large 

number of underground nuuleax explos1an8 Walz are to be cantalned in a 
o a v l t y  of  relatively hlgh-gxade rock. 
strengqth of 8uah rock 18 s u f f l c i a n t  to vlthstead the ahnnlc pressures created, 
It  is  necessary to obtain a d d i t l o a d  informaticm cm the sta t ic  and w c  

stress and str8A.n prqerties of the mck. Infomatlal of thie type ccm be 
readily obtained under precisely aontmUed laboratory c&%lona by scal ing 

the expected detonatian presmres with hi@ exgloalvae. 

gruund shot (Ralnler) Beems to offer an additional opportunity to ga3.n val- 

uable information on t h i s  subject w i t h  a ndnimm of qeawcr. 

memoraadum preeents a preundnary proposal for the 1gbaSurBIMm-t of these prop- 
erti ea. 

In oraler to dtrt;arrdne whether the 

The pra3eoted under- 

The present 

The immediate and obvious advantages of art undergrouad shot as 
opposed to an a;tr h o t  for t h i s  t y p e  of expriment l i e  in the relative ease 

of insts;LLatlon of the teet speclmans and measurbq equipmmt. Focsussing 
effects due to the  i n t e r a c t l a  of ground aad air will not be present and, 

firther, the ahock arrives through a medium whose propertlee are more  nearly 
those of the test specimen than air. At least some of the test spcinens in 
the contcqilated experiment have a reasonable cha,nae of being recovered. 
I W e  scaUng with high explosives would provide infoxmMau mer a wider 

range of pr@s5ures, one of the unique features of nuclear aqlosicma, namely 
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d and whose 1- is L. 
t h e  test seatim and bondad to i t 8  arriacs. 

A fine,  bri t t le  wi re  l e  to be wumd W o w  aratnd 
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6 nm/dcro8ec. 
gtvar by the foUawlng table: 

Then the 6 p o e l m e n  fallure In inches irar the free mad i 8  
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THE C-SIOJ TEST: 
It i r r  pwpoeed that the  ceaprcssiaa 

t e s t  be accollppliahed by sqtzasklng a 
modified fonr of the  tcnuion t e a t  
rpeci rm between the two m a  of the 

tunnel, au a result of the differential 
motion betwscn these two surfaces p W e d  

upem &riL of the shock wave. The ohqpe 

cud its installatha I s  schematlcUy represented irr Figure 4. 
of krnrrdl VU A, W e h  i s  exposed to the  direct force of the blart, will 

-bit sl&f icanUy greater surfaae dlsIjacemCnt8 than the center of w a U  

B, since the elrock wave mst ellffmt crraund the  corners of the mrl, and 
vill probably leave a region of low pre~rruu at the canter. 
ential mtiaa can then be u t i l i z e d  to corpres8 the t e a t  saetiao. 

accelerometers should nov be employed, aoe at each end of the gage length, 

mounted either on the test sectias itself  or OIL the e n l a ~ g a  aylinlrieil  
partian. Strain gages aounted on the t e a t  section and a bonded, helical ly  
wound wire would caorplets the instrunsatation, aad the openttan weuld be 

ponents due ta reflection at the  free surface eeuld not be gaperated.. 
IdeaU.7, the rack specimen w u l d  extend acrosa the entim width 

of the tunnel, with a test  sect ion or perhaps 2-6 inch08 i. langbh, a h c e  

t h i s  pazameter i s  no longer a governing quantity ae far as breakage l r  

el 

8- w e 8  

ma- 3 of the PrapOSd S p e C b a  18  Shawn b f i a m  3, 
‘Be canter 

TUB differ- 
Rro 

8idlm to that dercrfbed t h e  P m a U S  sectloa, except that t a f l e  Corn- 



A 

conceraed. Eovever, such aa arz-8q-t dght lead l a  considerable cam- 

e t r u c t l o n  diffIcuJ.tie8, aad it I s  believed th8t 8 8JIPrstrical 8pecimm 

such 08 ShOM in Figure 3 backed by 8 suitable stnrcla&rc WFIl be adequate 
for the purpose of preventing reflections from a tree m a c e .  

The baclr(nr material shcmld be such that i ta  maustiu iqmdamce 

pc is tke sane as that of the rock. For exaqplc, 8osumlng the velocity 
of sound in granite, whom dePsity is 2.5, to be 6 ~~/mlcroiex., the 
acoustic iqedapoc IS 15 g-ma/(cc-dtrorea.). with a l a i t y  of 
2.7 and a a m m i  velocity o f  6.2-6.3 nm/nicroeec. a~ea aa acouotiu imped- 

ance in t h e  aaac u n i t s  of 16.7. 
ralue for rock and waild give rise to reflectiaae at  the interfaue, it I 8  

probably the closest available etnrctural  saterial relatlve to the acoustic 

Nthough t h i s  i e  rroacrhat higher thatr the 
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