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Problem

The strength and deformatlon charac~ '

o ter1stlcs of most englneermg materials '_
| are derived from the forces of interac- -
“tion between the constituent particles:

. The behavmr of uncemented granular L o
“-I=" interaction (shdmg, rolhng, 1nter—- :

~locking) between particles sub- -
~jected to shearlng will contribute e
:to a greater understandmg of § gran— s
';__.uiar ‘material behav;or Computed
' z'Tomography (CT) isanon:
- destructive teehnlque that can be

'-'materlals (aggregate) is mﬂuenced by BEh!
1 “the partlcle structure and the 1nterpar-. ey
" ticle friction that result from normaI
.:forces actmg on the materlal

"'_"Coulomb theory suggests that a 5011 s >
| resistance to shearing is, dependent on:f
apphed normal forces Thls theory__;_ '

; :-_has been w1dely used in sml e
e mecharucs and- geotechmcai eng1~
.‘_‘: “neering, but it neglects any kine-." .

- matic contnbutmn to.the strength
_of granular materlals :

' N A mxcroscople VISuallzatlon of the

""-.'used to capture three dlmenswnai
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U.;mg re51stance of granular materlals

 images of materials at a micro- -

Implementatlon

' scopic level, but this process-is .

.very slow.’ The feasibility of

. “using real-time microfocus rad1—
ography to obtatn similar i images

owill be 1nvest1gated durmg thlS

Objectlve

B - Thrs resealch prOJect cons1sts of :
e.an 1nvest1gat1on into the feas1b1l-—'-' :
ity for usmg real- tlme rmcrofo—

L eus radiography to study the:
;-f‘structure of granular matenals

1) The feas1b111ty of usmg real- :
o time nncrofoous rad1ography as.
o a techmqne to characterlze the

structure of granular mater1als "

b during loadmg wrll be 1nvest1-- E

L gated

y 2) Part1cle mterac‘uon at the

; mlcroscople level w1ll be stud-' o

iy 3) The contrlbutlon of pamcle

1nteract10n to the overall shear— L

.w1ll be evaluated and- quantiﬁed

j?Descrs pt:on

" F- 75 Ottawa sand w1ll be used for
. 1 this ‘study. Suitable s specimens -
i will be prepared. for mrcrofocus S
rad10graphy analysis: The spem— :
"~ mens will be loaded under a plane :
_-strain (bramal) condition.. A con-
| = stant dlsplacement rate will be " -
|- provided along the direction of the. R A
- major principal stress; while a | _'
" .constant minor prmmpal stress 1s '
N -mamtamed : : :
'.:: .'_.The followmg specrﬁc objec- f e L : S
_nves wﬂl be aclueved : A serles of blamal experzments ;-‘ j'
' . will be conducted on the sand.~ *
”specnnens to gain a better under—
" standing of the behavior of the -
- _'materral Based on the results of
. these experiments, test pararneters :
“will be chosen for use during™ - -
_ expenments to be performed us1ng B R
~'a CT and Digital Rad10graphy sys-" I
tem. Real:time m1croscop1c A
- images of the' specnnen thl be
e captured wlule testmg 1s m
%9 progress

« This prOJect was 1n1t1ated asa’

“proof-of- prlnclple” study

" Further research may lead to. the _'
- development of unique measure- .
| ments of particle interaction, uti-
v, _'j;':hzmg innovative non- destructlve
f _'technology The research may .
. also result in new theortes that
_'_«-'descnbe the behavror of engt— -
: .neenng materlals '

- -_Louls1ana DOTD W1ll beneﬁt _
~ |- from this research through & bet- -
: _:ter understandmg of the strength
" and deformation characteristics .« -
i of engmeermg materlals used on L -
0 1ts pro;ects. o '
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