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Relationships between the Equotip Hardness and the Depth of Micro Depression
by the Repeated Impact Method
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Wataru NAKAIE, Hisashi AOKI ", Yuichi S. HAYAKAWA
and Yukinori MATSUKURA

I (FUBIC

Ia—F v 7S H B (DU, Hioza—
Fw TEMNR) X, YT AT —I31 b
HWORRTAMF VT (4287 VEFEDRT
WFERZ 3 mm) 2w owniz A 87 hART A
%, —IELRNFOITHEOLIIZFT BT ThE
EORELEZRDLLDTHL., Ta—F
TII SR RO O TEEE O IEMIEMRAT T & L CH
FEINTA, B - ARS8 A S S
(728 202 JIEFIE2, 2000;2002), L Tl
AL O JaAL - RAFITSE (72 & 213, Fi,
2008) %, HIEFRYZ&AFSE (72 & 212, Aokiand
Matsukura, 2007a, 2007b) (2S5 Cw5h. T
a—F v ZOFET 3OV F — 3 Schmidt /N ¥ < —
N #7200 53D 1 FEEE /NS <, GRS
IR EDPRELFHTH 5.

Ia—F vy 7OFHIAEICE, AT L EITE
s, BITFELIEAREO—2DH% 1 [
DRITEL, ZOWHER A ERBRE S L HET

sk

sttt

HbH. —FOEITHIIFE—O 2 BT 8T 5 )
FETHDH. HEROWIETIIHATEORHHBI A S
, BITEOFEFNIL R L BEAFOZEIC
BWTiE, 2 EEORHIECHEO TN
B 2B E RO LEMERL CTbhTnb
Bl s (728 21, BAIED, 1998 ; KIINT A,
1999). Aoki and Matsukura (2007a) Ti&, =
DZOOREETTEE ORI L > THEVIT A
CEDPREEIN TS, FESICLUE, HT
B X > TR S NS LAEIE A OFTEOE)
/NS, FTEREEAEMT 51250 T L1l
FIRAICKE L R L EADD ), RFEIIIT—E
DEIZRT 5 ERMESINTNE, ZD L)
L, FALDEATHRELTALNS Z
DG, EITHROPHE 21 S OFfFfE L L TR
THLIERRELTCNAL, 2721, Zo@EITHIC
Lo TRHMEDE S N A ZERIZOWTOHmIE %
STV,
EZAT, Ta—F v S TCHITRE AT &

AR RN R B AT S D T & D5 HERE S

RN o/ N e p: e et AN e
T ORISR R E

T FIRRF RGBSR AR (B R MR e v 8 —)

SRR e A R R I TR



TCw5 (Aoki and Matsukura, 2008). = ®3#
BRI X 2N EARE LiEE ORI S
POBRED D B Z LG SN D, £ 2 TR
Tk, Ta—F v TOHEITRERIIER I NS
WUNEADORSEZFHIIL, LiEE OBfREZEREN
WZIEIR L, BT TR S A DORE O Bk % B &
MWICTHIEEHNET S,

I AILERZRWVEIO—F v 7TRHE
EEMNEHRS

1. B A

ITa—F v 7HEITHBRICE D LIEE EARFES
OFHANCIX, ANTEATHW., Zo#ii:, 2
OFEHINER O BWIECTIHED T >~ b T — VA BE
ThY, Lrdbra—F v TOIFRIZIDERS
NDLEADBENES 72D THL. NI AEAIR
WA 28 b AV (b—TF—<3F T~
PR SHE) 2 HWTER L. Zotxr ME
LR 2559 30 70 £ H.C, T AF v 7 EOR
B2t LiA&, 15em X 7em X Scm DIIITES
ROBEREEER L7z, M2 278 K0= & RS

Table 1
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(Brittleness index) IV oakld 8 ~ 9 FLREE
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1992) OHFFANIZdH 5 (Table 1).
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T a—Fv 7 (Fig la) O BERTTTH D
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Test samples and the results of L —value, D—value and UCS —value

* after Aoki and Matsukura (2008)

Limit rebound Limit depth of Unconfined Tensile Brittleness

value micro depression compressive strength strength index

Lmax D max (um) Sc (Mpa) Sl (Mpa) Sc / Sl
Artificial rock 1 725 175 23.9 2.9 8.4
Artificial rock 2 735 146 254 2.8 8.9
Artificial rock 3 761 116 39.2 49 8.0
Brick 1 789 78 74.0 5.2 14.2
Brick 2 782 74 45.0 32 14.1
Brick 3 737 132 22.7 2.9 79
Brick 4 756 152 27.7 4.7 5.9
Brick 5 667 247 16.3 2.5 6.5
Gabbro (Tsukuba) 915 4 152.7% - -
Granite (Inada) 897 0 162.7* - -
Granite (Makabe) 923 0 175.1°% - -
Sandstone (Choshi) 741 77 72.2% - -
Sandstone (Aoshima) 773 68 101.5% - -
Tuff (Shirakawa) 806 84 59.7% - -
Tuff (Oya) 691 162 15.5% - -
Limestone (Okinawa) 774 80 24 8% — —




(b)

Depth of micro depression

Fig. 1 (a) Schematic design of the Equotip

impact (After Aoki and Matsukura, 2008)
(b) Pattern diagram of micro depression
(c) Closeup view of micro depression
on the artificial rock surface after the
impact by Equotip measurement
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Fig. 2 Changes in Equotip rebound value (L) and the depth of micro depression with

repeated impacts
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Fig. 3 Changes in Equotip rebound value (L) with repeated impacts
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Fig. 4 Relationship between D, and L., D,,., and S,
A1-3: Artificial rock 1-3, B1-5: Brick 1-5, G1: Gabbro (Tsukuba), G2: Granite (Inada),
G3: Granite (Makabe), S1: Sandstone (Choshi), S2: Sandstone (Aoshima), T1: Tuff
(Shirakawa), T2: Tuff (Oya), L: Limestone (Okinawa)
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Fig. 5 Relationship between L, and S,
A1-3: Artificial rock 1-3, B1-5: Brick
1-5, G1: Gabbro (Tsukuba), G2: Granite
(Inada), G3: Granite (Makabe), S1:
Sandstone (Choshi), S2: Sandstone
(Aoshima), T1: Tuff (Shirakawa), T2:
Tuff (Oya), L: Limestone (Okinawa)
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