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Fig. 1 Analytical model.
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Fig. 2 An example of finite element subdivision.

23RS LVUEE

Fig. 31, 519 % MHLASH G B oo dheG g h =100cm,
2d =40cmOBGFICEN ZNAMET S L EOM LAY &Kk
FInH (o) EZORFBIST A% R L72d OTH %,
ZOWD o mAMIZIIIMPaTH ) & OREEZROY A
KO FIEHEBEELTE PO ER ST F
2MALE D o & RSN o, PRKREEZRTHITH B
e E <, 2 LM O F R FIE A AMAKICEHN T3 &
BYHCOMILFLICT > TEBETZ2LDEEZ HND

RIZFig 4ZMHILEVICHET S o1 DR KIE% 0 1mar &
L, ZO5ET 2 Y% Fig 5CRIMEIICKDEET
#FL, O LHINMNEOBREEZ LDL TS,

Wit , Fig, 1 CTRTHNT 22M5Lo M E 2 duidilicn L
hedZz W RICBEL, TOEK 4 OMETIHET S HKRIS
OMILE D ¥ 0 % Fig. 4T, 72 205 EL 72k
KIEIE 0 1max e h & d D VERER TFig. 445 BIZR L7z,

SZT, o, VHIRERNTHEILEE2EZD L, 0ina
PAEBOGIRMEZ B 5 & S WEIHEE ) ARIETIRE
IS IH KR DOFEIR, D 0 1ma DS54 T 2 BT E HHIEA
Lg% 1] RETEATE Vo

L72%% > CFlig. A0EKIEMILMEICEZHOA D IED S

Maximumo
111(MPa)

DMX=.02555
SMX =.111E+09
0
S00E+07
124E+08
247E+08
371E+08
S42E+08
766E+08
989E+08
111E+09

[J Radius
r=5(cm)

[0 Position
h =100(cm)
2d = 40(cm)

T Imax

Spot to be supposed
to get crack at first

Fig. 3 Area and spot where the maximum principal stress
appears.
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Fig. 4 Transition of oimax and g by changing hole location.
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Fig. 6 Direction range of maximum principal stress at various hole location.
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Fig. 7 Analytical model by 8 holes.
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Fig. 9 Relation between maximum principal stress and crack direction.
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Stress analysis by finite element method around parallel holes
occurred by static demolition agent

Hisaaki Fukui*, Kazuhiko Matsumoto**, Kazuhiko Tsukada**,
and Koichi Hanasaki***

This report has described the calculation result by the finite element method (FEM) in order to know about stress
contours and transitions appearing on the breakage face by occurring the expansion force of demolition agent, partic-

ularly having the parallel holes on the face.

As the main calculation condition, 100MPA is added to each drilling hole wall. And the drilling diameter is d.

As the result, when there are parallel holes within 10d in the breakage center area, the direction of Maximum
Principal Stress (0-imax) turns to each other hole and the rang of it’s angle (6) makes 0°<l61<12°. On the other hand,
when there are parallel holes between 2d and 10d from the breakage edge, the direction of 0 ima is not front but
inclined to each other hole. The range of it’s angle (6) makes 96°<l61<132°. Finally, in the case of eight parallel holes
being drilled by straight and equal space in the breakage area, also FEM analysis has achieved.
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