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; Case 7.1 - UDEC 3.1 input file (Sep 9, 2004; RSR)

; Flat transgressing joint in a heated infinite rock mass.
Joint

; properties selected to prevent slippage. Heat source 5x5 m
centered

; at x=50, y=45. Power is 2000 W/cu.m.

config thermal
set mech on

; Geometry

rou 0.001

bl 0,0 0,100 100,100 100,0

crack 0 50 100 50

crack 0 47.5 100 47.5

crack 47.5 42.5 47.5 47.5

crack 52.5 42.5 52.5 47.5
e crack 0 42.5 100 42.5

gen quad 2.0

; Material properties

change jcons=5 range -0.2 100.2 49.8 50.2

prop m=1 de=2210.0 k=19.0e9 g=13.0e9

prop m=1 thexp=15.0e-6 cond=20.0 spec=1000.0
prop jm=1 jkn=19.0ell jks=13.0ell

prop jm=1 jcoh=1.0e20 jfric=0.0 jten=1.0e20 jd=0
prop jm=1 jrescoh=1.0e20 jrfric=0.0 jrten=1.0e20

; Initial conditions

initem 34.0 0 100 0 100

; Boundary conditions

bound yvel 0.
— bound yvel 0.
bound xvel 0.
bound xvel 0.

0 range (0,100) (-0.1, 0.1)
0 range (0,100) (99.1, 100.1)
0 range (-0.1, 0.1) (0,100)
0 range (99.1, 100.1) (0,100)

; Apply heat source

thapp source 50000 0 range 47.5 52.5 42.5 47.5

; Thermal histories

thist temp 50,45 ;

e thist temp 50,47 ;
thist temp 50,50 ;

thist temp 50,60 ;

thist temp 50,75 ;

- thist temp 50,100 ;6

; Mechanical histories

1
2
3
5

hist ydisp 50,45 ;
hist ydisp 50,47 ;
hist ydisp 50,50 ;
hist ydisp 50,60 ;
hist ydisp 50,75 ;
hist ydisp 50,100 ;
hist xdisp 50,45 ;7
hist xdisp 50,47 ;8
hist xdisp 50,50 ;9
hist xdisp 50,60 ;10
— hist xdisp 50,75 ;11
hist xdisp 50,100 ;12

hist unbalanced ;13
e hist ndis 50 50 ;14
hist sdis 50 50 ;15
; Thermal mechanical analysis

set nther 2500
set nmech 2000
run age 1000000 temp 50

cal dispmag.fis
disp_mag
save u71final.sav

set plot emf color

title

Case 7.1 Horizontal Transgressing Joint (UDEC, No Slip
Allowed)

; Geometry

set out u7lgrid.emf
set color iw

plo zone green blo iw
copy

; Joint condition plots

set out u7ljndl.emf

set color iw

plot joint 0 50 100 50 ndisp 2
copy

set out u7ljnsl.emf

set color iw

plot joint 0 50 100 50 nstr 2
copy

set out u71jsdl.emf

set color iw

plot joint 0 50 100 50 sdisp 2

copy .

set out u7l1jssl.emf
set color iw

plot joint 0 50 100 50 sstr 2 R
copy

set out u7lshear.emf
set color iw

plo blo iw shear red
copy

set out u7lslip.emf
set color iw

plo blo iw slip red
copy

; Contour plots

set out u7ltemp.emf

set color iw oW

plot temp fill temp blo iw

copy

set out u7ldisp.emf W
set color iw 7

plot gp_extra fill alias 'Displacement'’ gp_extra disp iw blo
iw

copy

set out u7l1xd.emf [
set color iw . \W

plot xd fill xd blo iw

copy

set out u7lyd.emf

set color iw VA
plot yd fill yd blo iw
copy [
set out u7lsigl.emf

set color iw P
plot sigl fill sigl blo iw

copy

set out u7lsig2.emf -
set color iw P

plot sig2 fill sig2 blo iw

copy
set out u7lsdif.emf ™)
set color iw -

plot sdiff fill sdiff blo iw
copy

set out u7lthist.emf
set color iw

plo thist 1 2 3 4 5 6
copy

set out u7lydhist.emf
set color iw

plo hist 1 2 3 4 5 6
copy

set out u7lxdhist.emf
set color iw

plo hist 7 8 9 10 11 12
copy

set out u7lunbal.emf
set color iw

plo hist 13

copy
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set out u7ljns.emf
set color iw

plo hist 14 15
copy

ret
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; Creates UDEC output files of temperature histories
tnj st write % u;%t%.out e
thist write 3 u71t3.out
thist write 4 u71t4.out P ;M#A
thist write 5 u7lt5.out e
6 u71t6.out

thist write
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JOB TITLE : Case 7.1 Horizontal Transgressing Joint (UDEC, No Slip Allowed) (*10%2)

UDEC (Version 3.10)
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Case 7.2 - UDEC 3.1 input file (Sep 14, 2004; RSR)

; Flat transgressing joint in a heated infinite rock mass.
Joint

; properties selected to allow slippage. Heat source 5x5 m
centered

; at x=50, y=45. Power is 2000 W/cu.m.

config thermal

set mech on

; Geometxry

rou 0.001

bl 0,0 0,100 100,100 100,0
crack 0 50 100 50

crack 0 47.5 100 47.5
crack 47.5 42.5 47.5 47.5
crack 52.5 42.5 52.5 47.5
crack 0 42.5 100 42.5

gen quad 2.0

;
; Material properties
H

change jcons=5 range -0.2 100.2 49.8 50.2

prop m=1 de=2210.0 k=19.0e9 g=13.0e9

prop m=1 thexp=15.0e-6 cond=20.0 spec=1000.0

prop jm=1 jkn=19.0ell jks=13.0ell

prop jm=1 jcoh=1.0e20 jfric=0.0 jtensl.0e20 jd=0

prop jm=1 jrescoh=1.0e20 jrfric=0.0 jrten=1.0e20

prop jm=2 jkn=19.0el0 jks=13.0el0

prop j jcoh=100.0e3 jfric=20.0 jten=1.0e6 jd=0
prop jm=2 jrescoh=100.0e3 jrfric=20.0 jrten=1.0e6
change jmat 2 range 0.0 100.0 49.9 50.1

; Initial conditions
initem 34.0 0 100 0 100

Boundary conditions

bound yvel 0.0 range (0,100) (-0.1, 0.1)
bound yvel 0.0 range (0,100) (99.1, 100.1)
bound xvel 0.0 range (-0.1, 0.1) (0,100)
bound xvel 0.0 range (99.1, 100.1) (0,100)

Apply heat source

thapp source 50000 0 range 47.5 52.5 42.5 47.5
; Thermal histories

thist temp 50,45 ;
thist temp 50,47 ;
thist temp 50,50 ;
thist temp 50,60 ;
thist temp 50,75 ;
thist temp 50,100

i

; Mechanical histories

hist ydisp 50,45 ;1
hist ydisp 50,47 ;2
hist ydisp 50,50 ;3
hist ydisp 50,60 ;4
hist ydisp 50,75 ;5
hist ydisp 50,100 ;6

hist xdisp 50,45 ;7
hist xdisp 50,47 ;8
hist xdisp 50,50 ;9
hist xdisp 50,60 ;10
hist xdisp 50,75 ;11
hist xdisp 50,100 ;12

hist unbalanced 113
hist ndisg 50 SO ;la
hist sdis 50 50 ;15

;
; Thermal mechanical analysis

B

i

set nther 2500

set nmech 2000

run age 1000000 temp 50

cal dispmag.fis

disp_mag

save u72final.sav

set plot emf color

title

Case 7.2 Horizontal Transgressing Joint (UDEC, Slip Allowed)

; Geometry

set out u72grid.emf
set color iw
plo zone green blo iw

copy
; Joint condition plots

set out u72jndl.emf

set color iw

plot joint 0 50 100 50 ndisp 2
copy

set out u72jnsl.emf

set color iw

plot joint 0 50 100 S0 nstr 2
copy

set out u72jsdl.emf

set color iw

plot joint 0 50 100 50 sdisp 2
copy

i

set out-u72jssl.emf

set color iw

plot joint 0 50 100 50 sstr 2
copy

set out u72shear.emf

set color iw

plo blo iw shear red

copy

set out u72slip.emf

set color iw

plo blo iw slip red

copy

; Contour plots

set out u72temp.emf

set color iw

plot temp fill temp iw blo iw
copy

set out u72disp.emf

set color iw

plot gp_extra £ill alias 'Displacement' gp_extra iw disp iw
blo iw

copy

set out u72xd.emf

set color iw

plot xd £ill xd iw blo iw

copy

set out u72yd.emf

set color iw

plot yd fill yd iw blo iw
copy

set out u72sigl.emf

set color iw

plot sigl fill sigl iw blo iw
copy

set out u72sig2.emf

set color iw

plot sig2 fill sig2 iw blo iw
copy

set out u72sdif.emf

set color iw

plot sdiff fill sdiff iw blo iw
copy

set out u72thist.emf

set color iw

plo thist 1 2 3 4 5 6

copy

H

set out u72ydhist.emf

set color iw i -

plo hist 1 23 456 kaEC '\\/\()vk
copy Cl‘((rL

set out u72xdhist.emf

set color iw X a3 ‘T3("
plo hist 7 8 9 10 11 12 A T LI PAT. ]

copy l C Z
set out u72unbal.emf Q a ©

set color iw

plo hist 13

copy

set out u72jns.emf

set color iw

plo hist 14 15

copy

; Create output tables

def xxx
nn=2000

end

XXX

def table_fill
array u72c¢(13,nn)
array u72b(9,nn)
ic=contact_head
ib=block_head
ii=1
thvalr=thvald*pi/180.0
mval=tan (thvalr)
bval=50.0-50.0*mval

Contact information

loop while ic # 0
xval=c_x(ic)
yval=c_y(ic)
ycal=mval*xval+bval
lval=sqrt (xval®2+(yval-bval)*2)
blkl=c_bl(ic)
blk2=c_b2(ic)
clval=c_length(ic)
dclos=c_ndis (ic)
dride=c_sdis (ic)
nfval=c_nforce (ic)
sfval=c_sforce(ic)
nsval=-nfval/clval
ssval=-sfval/clval
tyval=c_type(ic)
slipc=fmem(c_jex(ic)+$rs_frac)

H
; Create table entries
H

if abs(yval-ycal)<0.l then
table(1,ii)=yval
table(2,ii)=xval
table(3,ii)=1val
table(4,ii)=blkl
table(5,ii)=blk2
table(6,1ii)=nfval
table(7,ii)=sfval
table(8,ii)=dclos
table(9,ii)=dride
table(10,i
table(11,i
table(12,ii)=tyval
table(13,ii)=slipc

}=nsval

; Array entries
u72c{1,ii)=string(yval)
u72c(2,ii)=string(xval)
u72c(3,ii)=string(lval)
u72c(4,ii)=string(blkl)
u72c(5,ii)=string(blk2}
u72c(6,ii)=string(nfval)
u72c(7,ii)=string(sfval)
u72c(8,ii)=string(dclos)
u72c(9,1ii)=string(dride)
u72c(10,1ii)=string (nsval)
u72c(11,ii)=string(ssval}
u72¢(12,ii)=string(tyval
u72c(13,ii)=string(slipc)
ii=ii+l

end_if
iec=c_next(ic)
end_loop
ii=1

; Gridpoints on joint
loop while ib # 0
cg=b_gp (ib)
loop while cg # 0
blke=ib
xval=gp x{cg)
yval=gp_y{cg)
yeal=mval*xval+bval
lval=sqrt (xval”2+(yval-bval)*2)
dxval=gp_xdis(cg)
dyval=gp_ydis(cg)
dsval=dxval*cos (thvalr)-dyval*sin(thvalr)
dnval=dxval*sin(thvalr)+dyval*cos (thvalr)
gtemp=£fmem (cg+Skgtemp)

i
; Create table entries
H

if abs{yval-ycal)<0.1 then
table(13,ii)=yval
table(14,ii)=xval
table(15,ii)=1val
table(l6,ii)=blkc
table(17,ii)=dxval
table(18,ii)=dyval
table(19,ii)=dsval
table(20,ii)=dnval

Array entries

u72b(1,ii)=string(yval)
u72b(2,ii)=string(xval)
u72b(3,ii)=string(lval)
u72b(4,ii)=string(blkc}
u72b(5,1ii)=string(dxval)
u72b(6,ii) =string(dyval)
u72b(7,ii)=string(dsval)
u72b(8,ii)=string(dnval)
u72b(9,ii)=string(gtemp)
ii=ii+1
end_if
cg=gp_next (cg)
end_loop
ib=b_next (ib)

end_loop

status=open('u72cdata.out’',1,1)

status=write{u72c,2000)

status=close

status=open('u72bdata.out',1,1)

status=write(u72b, 2000)

end

set thvald=0.0
cal contact.fin
cal jmat.fin
table_f£ill

; Write thermal histories to files

thist write 1 u72tl.out
thist write 2 u72t2.out
thist write 3 u72t3.out
thist write 4 u72t4.out
thist write 5 u72t5.out
thist write 6 u72té.out

i
ret
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MET3 Vel L. | SRET3 Vol 1
Case 7.2 - UDEC Results for a Horizontal Bonded Interface Case 7.1 Summary of Results (FLAC)
Subjected to a Volumetric Heat Source (Slip Allowed) i
Maximum Minimum Mean
Parameter X Value X Value Value
Lateral displacement at bottom of interface (m) 56.00 7.40E-03 44.00 -7.40E-03 5.84E-08
450 Lateral displacement at top of interface (m) 56.00 7.39E-03 44.00 7.38E-03 | 6.02E-08
i iind Normal displacement at bottom of interface (m) 50.00 1.12E-02 0.00 3.92E-04 2.15E-03
400 | em— [ © m) ‘ = Normal displacement at top of interface (m) 50.00 1.12E-02 0.00 3.92E-04 2.15E-03
¥ ? | / Relative normal displacement on interface (m) 60.00 3.89E-06 50.00 -2.83E-05 -9.00E-07
| L(@m) \ ,f\ Relative shear displacement on interface (m) 46.00 2.32E-05 54.00 -2.32E-05 1.13E-10
350 | | =M (5 m) [ ‘/,/’ - - Total displacement at bottom of interface (m) 50.00 1.12E-02 0.00 3.92E-04 3.88E-03
5 N (15 | (e gy Total displacement at top of interface (m) 50.00 1.12E-02 0.00 3.92E-04 3.87E-03
| (15 m) ; . \A{H Normal stress at bottom of interface (Pa) 60.00 7.40E+06 50.00 -5.36E+07 | -1.72E+06
a 300 - 1"“"‘“"“0 (30m) | SQ'P'A — e Normal stress at top of interface (Pa) 60.00 7.40E+06 50.00 -5.36E+07 | -1.72E+06
o | cxmme P (55 m) : Shear stress at bottom of interface (Pa) 46.00 3.01E+07 54.00 -3.01E+07 2.93E+02
o L v 2 Shear stress at top of interface (Pa) 46.00 3.01E+07 54.00 -3.01E+07 | 2.93E+02
= 250 - Temperature at bottom of interface (°C) 50.00 119.30 0.00 34.00 40.90
3 Temperature at top of interface (°C) 50.00 124.44 0.00 34.00 41.45
E Maximum temperature at source (°C) 50.00 425.24 - - -
2 200 -
& Number of Contacts 51
° Number of Contacts at Slip Condition 0
2 150 |
Case 7.1 Summary of Results (UDEC, Interpolated)
100 - Maximum Minimum Mean
Parameter X Value X Value Value
50 | Lateral displacement at bottom of interface (m) 56.00 6.49E-03 44.00 -6.47E-03 6.33E-06
Lateral displacement at top of interface (m) 56.00 6.47E-03 44.00 -6.45E-03 6.33E-06
Normal displacement at bottom of interface (m) 50.00 1.07E-02 100.00 3.03E-04 1.91E-03
0! | : = Normal displacement at top of interface (m) 50.00 1.07E-02 100.00 3.03E-04 1.91E-03
) ‘ Relative normal displacement on interface (m) 40.00 3.62E-06 50.00 -2.64E-05 -7.56E-07
0.0E+00 2.0E+05 4.0E+05 6.0E+05 8.0E+05 1.0E+06 e Relative shear displacement on interface (m) 46.00 1.97E-05 54.00 -1.97E-05 3.85E-11
. o TR Total displacement at bottom of interface (m) 50.00 1.09E-02 100.00 3.03E-04 3.42E-03
Time (s) Total displacement at top of interface (m) 50.00 1.08E-02 100.00 | 3.03E-04 | 3.42E-03
= Normal stress at bottom of interface (Pa) 60.00 6.89E+06 50.00 -5.02E+07 | -1.43E+06
Normal stress at top of interface (Pa) 40.00 6.89E+06 50.00 -5.02E+07 | -1.43E+06
T = L (i - ) y Shear stress at bottom of interface (Pa) 46.00 2.56E+07 54.00 -2.56E+07 | -1.71E+03
s t— et &%WWLL,%“)L( L\jZ_EC:M\ . K(T\ SR L Shear stress at top of interface (Pa) 46.00 2.56E+07 54.00 -2.56E+07 6.41E+02
Temperature at bottom of interface (°C) 50.00 114.50 0.00 34.00 40.97
Temperature at top of interface (°C) 50.00 114.50 0.00 34.00 40.97
ST Maximum temperature at source (°C) 50.00 428.20 - - -
Q , \ . G
= R IR A P o T VWO (i A7 ddailae IADEC ys LLAC Number of Contacts 51
\ e E Number of Contacts at Slip Condition 0
L el posks ol compevia, Bebuenn o BLAC ) Case 7.1 Relative Error between UDEC and FLAC Results* y I,A'
U :
- - i o : \ 4 ' ) | O . Maximum Minimum Mean éﬂf
L/‘(De-&_ St Cu/ Cates 7 ( c\,_\,«"—/‘Z el cAoiohy K»& N 3-:('&0(«/“‘\3 S = Parameter X Error X Value Value ARy,
; \ - ‘ Lateral displacement at bottom of interface (m) 56.00 13% 44.00 13% 0%
ki %S A - < T . ; ] Lateral displacement at top of interface (m) 56.00 13% 44.00 13% 0%
: \‘ ‘—‘V‘/" ,Cv\ O}V\,.S \)\,C&Q.&/& "Vk"‘\\ et MONOAC . Ok L/\ N (L OAACEL Ol = Normal displacement at bottom of interface (m) 50.00 7% 100.00 1% -2%
Normal displacement at top of interface (m) 50.00 6% 100.00 1% -2%
ey ;?’;"}QL*“T},& ‘ X Vt\/(&/*é\ O LU\(’ c«.,,_j Relative normal _displacement on interface (m) 40.00 0% 50.00 0% 0%
i : e reme Relative shear displacement on interface (m) 46.00 0% 54.00 0% 0%
L “ : Total displacement at bottom of interface (m) 50.00 4% 100.00 1% -4%
_ bo Vow Sk v\»hi(x,,,@« 2 Total displacement at top of interface (m) 50.00 4% 100.00 1% -4%
Sias e T e G T Normal stress at bottom of interface (Pa) 54.00 1% 46.00 7% 1%
)\/\} , )L4 \ : - = Normal stress at top of interface (Pa) 40.00 1% 50.00 7% 1%
DDA oM QLG Ce ““,‘U*'v& - LS (;SQ»« ; . ’ Shear stress at bottom of interface (Pa) 58.00 15% 50.00 15% 0%
N i S Shear stress at top of interface (Pa) 46.00 15% 54.00 15% 0%
L k L a ] : P Temperature at bottom of interface (°C) 50.00 6% 0.00 0% 0%
. L &/ ‘JVMC %L\ﬂﬂ'v 41* ¥ (,‘4 %’”"'W’t“ L YO WAl O J) y\c)&fjﬁ: zz) X \/‘c‘«-[«,w,@ - . Temperature at top of interface (°C) 50.00 12% 0.00 0% 0%
3 - \ v Maximum temperature at source (°C) 50.00 1% - - -
k—»(_/ \Lv‘vy\f( f\.}(f w\c\.k Ok\ C‘l) LC\(.»(»VL(/\.»\)' T Ak M ¢ \\} ,\.4/(;';“},(4/ X — (/‘\CL(AA.(‘ A Number of Contacts 0%
\ iy / ; Number of Contacts at Slip Condition 0%
IU Q«’\/\.v\evk %\\/\{ S5 i (26N (7.;./ N\ O Ve, ,k (,L(‘ 2, fl L (L . }F * Relative error calculated as difference between UDEC and FLAC values normalized to maximum deviation from mean along interface in either total
2 " | & AN displacement, stress, or temperature
i e [N 2/ NAAE A i -
_S/}\f(" ‘_7~TV\»(\§ S a gu, ‘< : ’ ; Qesu\\‘\ CUM(.XMA e Ekeat Qh Pe 71” YL%
| & AU w'm« = A% ANt + papad ‘l-c..m.wwb«/(LM at svwal cede - Beiiis Bt UDEC Lk O C{_AC 7. (




Displacement (m)

Displacement {m)

Temperature (°C}
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Case 7.1-C

ison of R

Its for a Hori

| Weak Interface Subjected to a

Volumetric Heat Source (No Slip Aliowed)

1.6E-02
—a—UDEC Normal displacement at
bottom of interface (m}
—o— FLAC Normal displacement at
hottom of interface (in)
1.0E-02 —#—UDEC Lateral displacement at
bottom of interface (m}
~~o—FLAC Lateral displacement at
bottom of interface (m)
5.0E-03
0.0E+00
5.0E-03
-1.0E-02
0 10 20 30 40 50 60 70 80 80 100
Horizontal Distance (m)
Case 7.1 - Comp of for a Horizontal Weak Interface Subjected to a
Volumetric Heat Source (No Slip Allowed)
3.08:05 —a—UDEC Relative normat
displacement on interface (m)
—o—FLAC Relative normal
2.0E-05 digplacement on interface (m)
—a—UDEC Relative shear
displacement on interface (m}
1.0E-05 ~-o—FLAC Relative shear
disptacement on interface (m)
0.0E+00
-1.0E-05
-2.0E-05
-3.0E-05
Note: Closure is negative
-4.0E-05
0 10 20 30 40 50 60 70 80 90 100
Horizontal Distance (m)
Case 7.1 - Comparison of Results for a Horizontal Weak Interface Subjected to a
Vol tric Heat S (No Slip All d)
140
—a—UDEC Temperature at bottom|
120 of interface (°C}
—o—FLAC Tempertature at bottom
of interface (°C}
100
80
60
40
20
Q
0 10 20 30 40 50 80 70 80 99 100

ek Qoo Excet Q. ¢7l.xes

Horizontal Distance {m}

D:splacerﬁent {m)

Temperature (°C)

Temperature (°C)

Case 7.1 - Comparison of Results for a Horizontal Weak Interface Subjected to a
tric Heat S {No Stip Allowed)

15602

1.0E-02

5.0E-03

0.0E+00 4

~-a— UDEC Normal dispiacement at
top of interface (m)

—o—FLAC Normat displacement at
top of interface (m)

—a—UDEC Lateral displacement at
top of interface {m)

~~o—FLAC Lateral displacement at
top of interface (m)

-5.0E-03
-1.0E-02
0 10 20 30 40 50 60 70 80 20
Horizontal Distance (m)
Case 7.1 - Compari of Results for a Hori; Weak Interface Subjected to a
Vol tric Heat S (No Slip A d)
450
~aUDEC Source center
400 —e—FLAC Source center
350
300
250
200
150 {
100
50
0
0.0E+00 2.0E+05 4.0E+05 6.0E+05 8.0E+05 1.0E+06
Time (s)
Case 7.1 - Comparison of Results for a Horizontal Weak Interface Subjected to a
Volumetric Heat Source (No Slip Allowed)
140
—a— UDEC Temperature at top of
120 interface (°C)
—o-~FLAC Temperature at top of
interface (°C}
100
80
80
40
20 4
[}
o 10 20 30 40 50 60 70 80 90

[Case. T /@Mm<ox~. /T el

Horizontal Distance {(m)

Stress (Pa)

Slip Condition

Case 7.1 - Comparison of Resuilts for a Horizontal Weak interface Subjected to a
Volumetric Heat Source (No Slip Allowed)
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Case 7.1 - Comparison of Results for a Horizontal Weak Interface Subjected to a
Volumetric Heat Source (No Slip Allowed)

SNOE73 Vol |

4.0E+07 4.0E+07
3.0E+07 3.0E+07
20E+07 2.0E407
1.0E+07 1.0E+07
005400 M . 0.0E+00 4
g
-1.0E+07 g -1.0E+07
-2.0E+07 -2.0E+07
—=—UDEC Normal stress at |~a—UDEC Normal stress at top
bottom of interfacs (Pa) of interface (Pa)
-3.0E+07 -—o—FLAC Normal stress at BOE+07 4 —o—FLAC Normal stress at top
bottom of interface (Pa} of interface (Pa}
-4.0E+07 —~a—UDEC Shear stress at -4.0E+07 —a— UDEC Shear stress at top of]
bottom of interface (Pa) interface (Pa)
-5.0E+07 —o—FLAC Shear stress at -5.0E+07 —o-—FLAC Shear stress at top of
Note: Compressive stress is negative bottom of interface (Pa) Note: Compressive stress is negative interface (P2)
-8.0E+07 -6.0E+07
0 10 20 30 40 50 60 70 80 90 100 4 10 20 30 40 50 80 70 80 920 100
Horizontal Distance {m) Horizontal Distance (m)
Case 7.1 - Comparison of Results fora | Weak interface Subjected to a Case 7.1 - Comp of Results for a Hori: Weak Interface Subjected to a
V ic Heat S (No Slip A ) Volumetric Heat Source (No Slip Allowed)
1.0 1.0
08 —a—UDEC Slip condition at bottom of interface: 08 ~-ar— UDEC Slip condition at top of interface
) —o—FLAC Slip condition at bottom of interface i —o—FLAC Slip condition at top of interface
06 06
04 04
02 S 02
=
k]
0.0 § 00
(3]
&
0.2 & 02
-0.4 04
06 086
-08 -0.8
Note: No slip=0.0, slip=1.0 Note: No slip = 0.0, slip = 1.0
-1.0 -1.0
0 10 20 30 40 50 60 70 80 90 100 [¢] 10 20 30 40 50 60 70 80 90 100

Horizontal Distance (m)
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Case 7.2 Summary of Results (FLAC)

Maximum Minimum Mean
Parameter X Value X Value Value
FLAC Lateral displacement at bottom of interface (m) 58.00 1.32E-02 42.00 -1.32E-02 -4.36E-08
FLAC Lateral displacement at top of interface (m) 54.00 7.05E-03 46.00 -7.05E-03 -4.83E-09
FLAC Normal displacement at bottom of interface (m) 50.00 1.32E-02 72.00 -2.38E-03 3.07E-04
FLAC Normal displacement at top of interface (m) 50.00 1.29E-02 100.00 7.38E-04 4.09E-03
FLAC Relative normal displacement on interface (m) 36.00 7.21E-03 50.00 -2.64E-04 3.79E-03
FLAC Relative shear displacement on interface (m) 40.00 1.10E-02 60.00 -1.10E-02 2.67E-08
FLAC Total displacement at bottom of interface (m) 44.00 1.44E-02 0.00 1.33E-03 6.51E-03
FLAC Total displacement at top of interface (m) 47.50 1.30E-02 100.00 7.38E-04 4.29E-03
Normal stress at bottom of interface (Pa) 0.00 | 0.00E+00 50.00 -5.01E+07 0.00E+00
Normal stress at top of interface (Pa) 0.00 0.00E+00 50.00 -5.01E+07 0.00E+00
Shear stress at bottom of interface (Pa) 46.00 6.32E+07 54.00 -6.32E+07 0.00E+00
Shear stress at top of interface (Pa) 46.00 6.32E+07 54.00 -6.32E+07 0.00E+00
FLAC Temperature at bottom of interface (°C) 50.00 119.30 0.00 34.00 40.90
FLAC Temperature at top of interface (°C) 50.00 124.44 0.00 34.00 41.45
Maximum temperature at source (°C) 50.00 425.24 - - -
Number of Contacts 51
Number of Contacts at Slip Condition 46
Case 7.2 Summary of Results (UDEC, Interpolated)
Maximum Minimum Mean
Parameter X Value X Value Value
UDEC Lateral displacement at bottom of interface (m) 58.00 1.40E-02 42.00 ~1.41E-02 -3.57E-06
UDEC Lateral displacement at top of interface (m) 32.00 1.14E-03 68.00 -1.14E-03 4.63E-07
UDEC Normal displacement at bottom of interface (m) 50.00 1.45E-02 30.00 -1.23E-03 1.27E-03
UDEC Normal displacement at top of interface (m) 50.00 1.43E-02 100.00 -3.21E-04 2.90E-03
UDEC Relative normal displacement on interface (m) 36.00 4.75E-03 50.00 -2.52E-04 1.62E-03
UDEC Relative shear displacement on interface (m) 42.00 1.46E-02 58.00 -1.45E-02 4.57E-06
UDEC Total displacement at bottom of interface (m) 46.00 1.61E-02 0.00 3.22E-04 6.41E-03
UDEC Total displacement at top of interface (m) 50.00 1.43E-02 0.00 3.20E-04 3.26E-03
UDEC Normal stress at bottom of interface (Pa) 14.00 1.00E+06 50.00 -4.79E+07 | -2.13E+06
UDEC Normal stress at top of interface (Pa) 14.00 1.00E+06 50.00 -4.79E+07 | -2.13E+06
UDEC Shear stress at bottom of interface (Pa) 47.50 1.19E+07 52.50 -1.22E+07 8.97E+02
UDEC Shear stress at top of interface (Pa) 47.50 1.22E+07 52.50 -1.19E+07 | -1.32E+03
UDEC Temperature at bottom of interface (°C) 50.00 114.50 0.00 34.00 41.12
UDEC Temperature at top of interface (°C) 50.00 114.50 0.00 34.00 41.10
Maximum temperature at source (°C) 50.00 428.20 - - -
Number of Contacts 51
Number of Contacts at Slip Condition 51
Case 7.2 Relative Error between UDEC and FLAC Results*
Maximum Minimum Mean
Parameter X Error X Value Value
Lateral displacement at bottom of interface (m) 56.00 11% 44.00 11% 0%
Lateral displacement at top of interface (m) 56.00 75% 44.00 75% 0%
Normal displacement at bottom of interface (m) 50.00 17% 100.00 15% 7%
Normal displacement at top of interface (m) 50.00 17% 100.00 13% -9%
Relative normal displacement on interface (m) 40.00 31% 50.00 0% -17%
Relative shear displacement on interface (m) 46.00 45% 54.00 44% 0%
Total displacement at bottom of interface (m) 50.00 22% 100.00 13% -1%
Total displacement at top of interface (m) 50.00 16% 100.00 5% -8%
Normal stress at bottom of interface (Pa) 54.00 2% 46.00 4% ~4%
Normal stress at top of interface (Pa) 40.00 2% 50.00 4% -4%
Shear stress at bottom of interface (Pa) 58.00 81% 50.00 81% 0%
Shear stress at top of interface (Pa) 46.00 81% 54.00 81% 0%
Temperature at bottom of interface (°C) 50.00 6% 0.00 0% 0%
Temperature at top of interface (°C) 50.00 12% 0.00 0% 0%
Maximum temperature at source (°C) 50.00 1% - - -
Number of Contacts 0%
Number of Contacts at Slip Condition 10%

* Relative error calculated as difference between UDEC and FLAC values normalized to maximum deviation from mean along interface in either total displacement,

stress, or temperature
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Case 7.2 - Comparison of Results for a Horizontal Weak interface Subjected to a
Volumetric Heat Source (Slip Allowed)

%—.

2.0E-02
1.0E-02
E
€
£
0.0E+00
g ) W
5
a
2
e —a—UDEC Normal displacement at
bottom of interface (m)
- X —o—FLAC Normal displacement at
10802 bottom of interface (m)
—a—UDEC i ateral displacement at
bottom of interface (m)
—o-~FLAC Lateral displacement at
bottom of interface (m)
-2.0E-02
[ 10 20 30 40 50 60 70 80 20 100
Horizontal Distance (m)
Case 7.2 - Comparison of Results for a Hori | Weak Interface Subjected to a
Volumetric Heat Source {Slip Allowed)
20802 —a—UDEC Relative normal displacement on interface {m)
~o— FLAC Relative normal displacement on inteiface (m)
—a— UDEC Relative shear displacement an interface (m)
—o—FLAC Relative shear displacement on interface (m)
1.0£-02 1
€ N
€
£
0.0E+00
3
5
-3
g
[a]
-1.0E-02
Note: Closure is negative
-2.0E-02
o 10 20 30 40 50 60 70 80 90 100
Horizontal Distance {m)
Case 7.2 - Compari! of Results fora b | Weak Interface Subjected to a
Volumetric Heat Source {Slip Allowed)
140
—a—UDEC Temperature at bottom|
of interface (°C)
120
—o-- FLAC Temperature at bottom
of intetface (°C)
100
o
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H
2 80
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40
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Case 7.2 - Comparison of Results for a Hori. Weak interface Subjected to a
Volumetric Heat Source (Slip Allowed)

2.0E-02

1.0E-02

Displacement (m)
(=]
o
:

—aUDEC Normat displacement at
top of interface (m)

-1.0E-02 ~—o—FLAC Normal displacement at
top of interface (m)

—u—UDEC Lateral displacement at
tap of interface (m)

—e—FLAC Lateral displacement at
top of interface (m)

-2.0E-02
0 10 20 30 40 50 60 70 80 90 100

Horizontal Distance {m)

Case 7.2 - Comparison of Results for a Hori. | Weak Interface Subjected to a
Vol tric Heat S (Slip All d)
450
-~ UDEC Source center
400 4 —o—FLAC Source center
350
300
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& 200
£
]
150
100
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o
0.0E+00 2.0E+05 4.0E+05 6.0E+05 8.0E+05 1.0E+06
Time (s}
Case 7.2 - Comparison of foral Weak Interface Subjected to a
Vol tric Heat S (Stip All d)
140
—a—UDEC Temperatuts at top of
120 interface (°C)
—o--FLAC Temperature at top of
interface (°C)
100
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g
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40
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Stress (Pa)

Slip Condition
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ison of Resuits for a Hori | Weak Interface Subjected to a
Volumetric Heat Source (Slip Allowed)

Case 7.2-C

8.0E+07
6.0E+07
4.0E+07
2.0E+07
0.0E+00
-2.0E+07 ~-a—UDEC Normal stress at
hottam of interface (Pa)
—o— Normal stress at bottom of
-4.0E+07 interface (Pa)
—a—UDEC Shear stress at
bot int
6.0E+07 ttom of interface (Pa)
~—o— Shear stress at bottom of
Note: Compressive stress is negative interface (Pa)
-8.0E+07
0 10 20 30 40 50 €0 70 80 90 100
Horizontat Distance {m)
Case 7.2 - Compari of Results for a Horizontal Weak Interface Subjected to a
Volumetric Heat Source (Slip Allowed)
14
~a—UDEC Slip condition at bottom of interface ]
1.2 —o—FLAC Siip condition at bottom of interface |
1.0
0.8
0.6 -
0.4
02
0.0
0.2
Note: No slip= 0.0, slip= 1.0
-04
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Horizontal Distance (m})
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Its for a Hori

Case 7.2 - Comparison of R

tal Weak Interface Subjected toa

Volumetric Heat Source (Siip Allowed)

8.0E+07
’
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4.0E+07 |
2.0E+07
0.0E+00
-2.0E+07 —a—UDEC Normal stress at top
of interface (Pa)
—o— Notmal stress at top of
~4.0E+07 interface (Pa)
—8— UDEC Shear stiess at top of;
intetface (Pa)
-8.0E+07 o Shear stress at top of
Note: Compressive stress is negative interface (Pa}
-8.0E+07
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Horizontal Distance (m)
Case 7.2 - Comparison of for a Hori Weak Interface Subjected to a
Vi tric Heat Source (Slip All d)
14
--a—UDEC Slip condition at top of interface
12 —o—FLAC Slip condition at top of interface
1.0
0.8
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0.0
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Note: No siip = 0.0, slip= 1.0
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Horizontal Distance (m)
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Case 7.3 Rotation of Coordinate System

Original Rotated

Point X y x* *
A 0.000 50.000 A 0.000 25.000
B 100.000 | 50.000 B 100.000 | 75.000
C 0.000 47.500 C 0.000 22.205
D 100.000 | 47.500 D 100.000 | 72.205
E 0.000 42.500 E 0.000 16.615
F 100.000 | 42.500 F 100.000 | 66.615
G 47.500 47.500 G 48.882 46.646
H 47.500 42.500 H 51.118 42.174
| 52.500 47.500 ! 53.354 48.882
J 52.500 42.500 J 55.590 44.410
K 50.000 45.000 K 52.236 45.528
L 50.000 47.500 L 51.118 47.764
M 50.000 50.000 M 50.000 50.000
N 50.000 55.000 N 47.764 54.472
0] 50.000 70.000 0 41.056 67.889
P 50.000 { 100.000 P 25.000 | 100.000
Q 0.000 50.000 Q 0.000 25.000
R 17.500 50.000 R 20.931 35.466
S 30.000 50.000 S 32.111 41.056
T 40.000 50.000 T 41.056 45.528
U 47.500 50.000 U 47.764 48.882
\' 50.000 50.000 \' 50.000 50.000
w 52.500 50.000 w 52.236 51.118
X 60.000 50.000 X 58.944 54.472
Y 70.000 50.000 Y 67.889 58.944
Y4 82.500 50.000 Y4 79.069 64.534
AA 100.000 | 50.000 AA 100.000 | 75.000

Line X y x* *
A-B 0:000 50.000 0.000 25.000
100.000 50.000 100.000 | 75.000
C-D 0.000 47.500 0.000 22.205
100.000 47.500 100.000 | 72.205
E-F 0.000 42.500 0.000 16.615
100.000 42.500 100.000 | 66.615
G-H 47.500 47.500 48.882 46.646
47.500 42.500 51.118 42.174
I-J 52.500 47.500 53.354 48.882
52.500 42.500 55.590 44.410

Rotation angle (°) 26.6
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; Case 7.3 - FLAC 4.0 input file (Sep 18,
2004; RSR)

; Inclined transgressing joint in a heated
infinite rock mass. Joint

; properties selected to disallow slippage.
Heat source 5x5 m centered

; at x=52.236, y=45.528. Power is 2000 W/cu.m.

config thermal extra 10
call dispmag.fis
’

; Geometry
;Points

;A 0,000 25.000
100.000 75.000
0.000 22.205
100.000 72.205
0.000 16.615
100.000 66.615
48.882 46.646
51.118 42.174
53.354 48.882
55.590 44.410
52.236 45.528
51.118 47.764
50.000 50.000
47.764 54.472
41.056 67.889
25.000 100.000
0.000 25.000
20.931 35.466
32.111 41.056
41.056 45.528
47.764 48.882
50.000 50.000
52.236 51.118
58.944 54.472
67.889 58.944
79.069 64.534
;AA 100.000 75.000

e T T T \m
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;A-B 0.000 25.000 100.000 75.000
D 0.000 22.205 100.000 72.205
F 0.000 16.615 100.000 66.615

~H 48.882 46.646 51.118 42.174
J 53.354 48.882 55.590 44.410

grid 50 29

model elastic th_isotropic

mod null j=16

gen 0.0,22.205 0.0,25.0 100.0,75.0
100.0,72.205 i=1,51 j=14,16

gen 0.0,16.615 0.0,22.205 48.882,46.646
51.118,42.174 i=1,25 j=10,14

gen 55.590,44.410 53.354,48.882 100.000,72.205
100.000,66.615 1=27,51 j=10,14

gen 0.0,25.0 0.0,100.0 100.0,100.0 100.0 75.0
i=1,51 j=17,30

int 1 aside from 1,16 to 51,16 bside from 1,17
to 51,17

gen 51.118,42.174 48.882,46.646 53.354,48.882
55.590,44.410 i=25,27 3j=10,14

mark i=25,27 j=10,14

gen 0.0,0.0 0.0,16.615 100.0,66.615 100.0,0.0
i=1,51 j=1,10

gen 0.0,16.615 0.0,22.205 48.882,46.646
51.118,42.174 i=1,25 j=10,14

gen 55.590,44.410 53.354,48.882 100.000,72.20
100.000,66.615 i=27,51 j=10,14

gen 51.118,42.174 48.882,46.646 53.354,48.882
55.590,44.410 i=25,27 j=10,14 '
mark j=10,14

gen adjust

unmark

mark i=25,27 j=10,14

ini x=47.764 y=54.472 i=25 j=19

ini x=41.056 y=67.889 i=22 j=23

ini x=25.0 y=100.0 i=14 j=30

; Material properties

prop de=2210.0 b=19.0e9 s=13.0e9

prop thexp=15.0e-6 cond=20.0 spec=1000.0

int 1 kn=19.0el10 ks=13.0el0

int 1 ¢=1.0e20 £=0.0 t=1.0e20 di=0 ; no slip

‘

;int 1 ¢=100.0e3 £=20.0 t=1.0e6 di=0 ; slip

; Initial conditions

ini tem 34.0

; Boundary conditions

japply yvel
;apply yvel
;apply xvel
;apply xvel
;apply xvel
;apply xvel

[N elNeNeRoNal
(= e+ NN N

fix
fix
fix
fix
fix
fix

L S

; Apply heat source

interior source 2000 1=25,26 j=10,13

set mech on therm off
step 2000
ini xd 0
ini yd 0
ini xv 0
ini yv 0

; Time and force history

hist unbalanced ;1
hist thtime ; 2

; Thermal histories

hist temp i=26 j=12 ;3
hist temp i=26 j=14 ;4
hist temp i=26 j=16 ;5
hist temp i=25 j=19 ;6
hist temp i=22 Jj=23 ;7
hist temp i=14 j=30 ;8

; Mechanical histories

hist ydisp i=26 j=12 ;9
hist ydisp i=26 j=14 ;10
hist ydisp i1=26 j=16 ;11

FLAC dapuk QL “C7SM(\W‘* et CArCodx_Y;Cpc‘ \ 0C”>) .

hist ydisp i=25 j=19 ;12
hist ydisp i=22 j=23 ;13
hist ydisp i=14 j=30 ;14

hist xdisp i=26 j=12 ;15
hist xdisp i=26 j=14 ;16
hist xdisp i=26 j=16 ;17
hist xdisp i=25 j=19 ;18
hist xdisp i=22 j=23 ;19
hist xdisp i=14 j=30 ;20

; Thermal mechanical analysis

set mech off therm on
set thdt 1le2

solve age 100000

set mech on therm off
step 2000

set mech off therm on
solve age 200000

set mech on therm off
step 2000

set mech off therm on
solve age 300000

set mech on therm off
step 2000

set mech off therm on
solve age 400000

set mech on therm off
step 2000

set mech off therm on
solve age 500000

set mech on therm off
step 2000

set mech off therm on
solve age 600000

set mech on therm off
step 2000

set mech off therm on
solve age 700000

set mech on therm off
step 2000

set mech off therm on
solve age 800000

set mech on therm off
step 2000

set mech off therm on
solve age 900000

set mech on therm off
step 2000

set mech off therm on
solve age 1000000

set mech on therm off
step 2000

disp_mag

save £73final.sav

set plot emf color

title

Case 7.3 Inclined Transgressing Joint (FLAC,
No Slip Allowed)

set out £73grid.emf
plot gri bou iw
copy

; Joint condition plots

set out £73jnd.emf
plot if 1 ndisp
copy
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set out £73jsd.emf
plot if 1 sdisp

copy

set out £73jss.emf
plot if 1 ss

copy

set out £73jns.emf
plot if 1 ns

copy

set out £73jrnd.emf
plot if 1 closure
copy

set out f£73jrsd.emf
plot if 1 ride

copy

; Contour plots

set out f73temp.emf
plot temp fill temp iw bou iw
copy

set out £73disp.emf

plot ex_1 fill alias ‘Displacement’ ex_1 iw
disp iw bou iw

copy

set out £73xd.emf
plot xd £fill xd iw bou iw
copy

set out £73yd.emf —
plot yd fill yd iw bou iw .n../ug
copy %p [9/04

set out £73sigl.emf
plot sigl fill sigl iw bou iw
copy

set out £73sig2.emf
plot sig2 fill sig2 iw bou iw
copy

set out f73sdif.emf
plot sdiff £ill sdiff iw bou iw
copy

set out £73thist.emf
plo hist 3 4 56 7 8 vs 2
copy

;

set out f73ydhist.emf

plo hist 9 10 11 12 13 14 vs 2 e
copy ¢

set out £f73xdhist.emf
plo hist 15 16 17 18 19 20 vs 2

copy

set out £73unbal.emf
plo hist 1~

copy

set hisfile f£73temp.his .
his write 3 4 5 6 7 8 vs 2 begin 1 skip 10

I
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set hisfile £73yd.his
his write 9 10 11 12 13 14 vs 2 begin 1 skip
10

set hisfile £73xd.his
his write 15 16 17 18 19 20 vs 2 begin 1 skip
10

’

’

’

Create table entries

table(1,1i)=yval
table(2,1i)=xval
table(3,1)=1val
table(4,1i)=dsvalb
table(5,1i)=dnvalb
table(6,1)=dsvalt

def xxx table(7,1i)=dnvalt
nn=561 table(8,1i)=dclos 2
end table(9,1)=dride
——— XXX table(10,1i)=tempvalb nees
def table_ fill table (11, i) =tempvalt
array £73(11,nn) ;
e ; Array entries P
; Bottom of interface :

; £73(1,1i)=string(yval)

7 thvalr=thvald*pi/180.0 £73(2, 1) =string(xval)

loop i (1,igp) £73(3,1) =string(lval)
xnot=x(1,16) £73(4,1) =string(dsvalb)
gt it 183 £73(5,1i) =string(dnvalb)
xval=x(1i,16) £73(6,1) =string(dsvalt)
yval=y (i,16) £73(7,1)=string(dnvalt)
lval=sqgrt (( (xval-xnot) * (xval- £73(8,1)=string(dclos)
xnot) ) +( (yval-ynot) * (yval-ynot))) £73(9,1) =string(dride)

i dxvalb=xdisp (i, 16) £73(10,1) =string(tempvalb)
dyvalb=ydisp (i, 16) £73(11, 1) =string(tempvalt) R
dsvalb=dxvalb*cos (thvalr) - endLoop
. dyvalb*sin(thvalr) status=open ('£f73data.out',1,1)
status=write (£73,561) e
dnvalb=dxvalb*sin (thvalr) +dyvalb*cos (thvalr) end

i

set thvald=26.565051
table fill

; Top of interface
ST dxvalt=xdisp (i, 17)
dyvalt=ydisp (i, 17)

dsvalt=dxvalt*cos (thvalr) -

set log f£73slip.out
pr-if -1

dyvalt*sin(thvalr) set log f73sr.out e
pr sratio j=16,17

dnvalt=dxvalt*sin(thvalr)+dyvalt*cos (thvalr) ret

’

; Interface

PSS REE

dclos=dnvalt-dnvalb
dride=dsvalt-dsvalb
tempvalb=temp (i, 16)
tempvalt=temp(i,17)
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; Case 7.4 - FLAC 4.0 input file (Sep 19, 2004; RSR)

7

; Inclined transgressing joint in a heated infinite rock
mass. Joint

; properties selected to allow slippage. Heat source 5x5 m
centered

; at x=52.236, y=45.528. Power is 2000 W/cu.m.

i
config thermal extra 10
call dispmag.fis

; Geometry

;Points
;A 0,000 25.000
;B 100.000 75.000
;C 0.000 22.208
;D 100.000 72.205
;E 0.000 16.615
100.000 66.615
48.882 46.646
51.118 42.174
53.354 48.882
55.590 44.410
52.236 45.528
51.118 47.764
50.000 50.000
47.764 54.472
41.056 67.889
25.000 100.000
0.000 25.000
20.931 35.466
32.111 41.056
41.056 45.528
47.764 48.882
50.000 50.000
52.236 51.118
58.944 54.472
67.889 58.944
79.069 64.534
100.000 75.000

LD HNOMORRH NG M QA

; N KR E

e
=3
[

0.000 25.000 100.000 75.000
0.000 22.205 100.000 72.205
0.000 16.615 100.000 66.615
48.882 46.646 51.118 42.174
53.354 48.882 55.590 44.410

TemaRE
Ggmmow

grid 50 29

model elastic th_isotropic

mod null j=16

gen 0.0,22.205 0.0,25.0 100.0,75.0 100.0,72.205 i=1,51
j=14,16

gen 0.0,16.615 0.0,22.205 48.882,46.646 51.118,42.174 i=1,25
§=10,14

gen 55.590,44.410 53.354,48.882 100.000,72.205 100.000,66.615
i=27,51 j=10,14

gen 0.0,25.0 0.0,100.0 100.0,100.0 100.0 75.0 i=1,51 j=17,30
int 1 aside from 1,16 to 51,16 bside from 1,17 to 51,17

gen 51.118,42.174 48.882,46.646 53.354,48.882 55.590,44.410
i=25,27 j=10,14

mark i=25,27 j=10,14

gen 0.0,0.0 0.0,16.615 100.0,66.615 100.0,0.0 i=1,51 j=1,10
gen 0.0,16.615 0.0,22.205 48.882,46.646 51.118,42.174 i=1,25
j=10,14

gen 55.590,44.410 53.354,48.882 100.000,72.205 100.000,66.615
i=27,51 j=10,14

gen 51.118,42.174 48.882,46.646 53.354,48.882 55.590,44.410
i=25,27 j=10,14

mark j=10,14

gen adjust

unmark

mark i=25,27 j=10,14

ini x=47.764 y=54.472 i=25 j=19

ini x=41.056 y=67.889 1=22 j=23

ini x=25.0 y=100.0 i=14 j=30

Material properties

rop de=2210.0 b=19.0e9 s=13.0e9

rop thexp=15.0e-6 cond=20.0 spec=1000.0

nt 1 kn=19.0ell ks=13.0ell

int 1 c¢=1.0e20 £=0.0 t=1.0e20 di=0 ; no slip

BT e

int 1 ¢=100.0e3 £=20.0 t=1.0e6 di=0 ; slip
i

; ‘Initial conditions

ini tem 34.0

; Boundary conditions
i

;apply yvel 0.0 j=1
;apply yvel 0.0 j=3

;apply xvel 0.0 i=1 j=1,16

;apply xvel 0.0 i=1 j=17,30

;apply xvel 0.0 i=51 j=1,16
i=51 j§=17,30

;apply xvel 0.0
£ix
fix
fix
fix
fix
fix

LRI

Apply heat source

interior source 2000 i=25,26 j§=10,13

get mech on therm off
step 2000
ini xd ©

- ini yd o

ni xv 0

ni yv 0

Time and force history

S TR

i
hist unbalanced ;1
hist thtime ; 2

; Thermal histories

hist temp i=26 j=12 ;3
hist temp i=26 j=14 ;4
hist temp i=26 j=16 ;5
hist temp i=25 j=19 ;6
hist temp i=22 j=23 ;7
hist temp i=14 j=30 ;8

i
; Mechanical histories
i

hist ydisp i=26 j=12 ;9
hist ydisp i=26 j=14 ;10
hist ydisp i=26 j=16 ;11
hist ydisp i=25 j=19 ;12
hist ydisp i=22 j=23 ;13
hist ydisp i=14 j=30 ;14
i

hist xdisp ;15

hist xdisp ;16
hist xdisp i=26 j=16 ;17
hist xdisp i=25 j=19 ;18
hist xdisp i=22 j=23 ;19
hist xdisp i=14 j=30 ;20

7
; Thermal wmechanical analysis
i

set mech off therm on
set thdt le2

solve age 100000

set mech on therm off
step 2000

set mech off therm on
solve age 200000

set mech on therm off
step 2000

set mech off therm on
solve age 300000

set mech on therm off
step 2000

set mech off therm on
solve age 400000

set mech on therm off
step 2000

set mech off therm on
solve age 500000

set mech on therm off
step 2000

set mech off therm on
solve age 600000

set mech on therm off
step 2000

set mech off therm on
solve age 700000

set mech on therm off
step 2000

set mech off therm on
solve age 800000

set mech on therm off
step 2000

set mech off therm on
solve age 900000

set mech on therm off
step 2000

set mech off therm on
solve age 1000000

set mech on therm off

Po (e CL

L ek, bt (FAC sk Cl G

Crse 4)

step 2000
disp_mag
save f74final.sav

i
set plot emf color
title

Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed)

set out f74grid.emf
plot gri bou iw
copy

; Joint condition plots

set out £74jnd.emf
plot if 1 ndisp
copy

éet out f74jsd.emf
plot if 1 sdisp
copy

set out f74jss.emf
plot if 1 ss

copy

set out £74jns.emf
plot if 1 ns
copy

set out £74jrnd.emf
plot if 1 closure
copy

set out £74jrsd.emf
plot if 1 ride
copy

Contour plots

set out f74temp.emf
plot temp fill temp iw
copy

set out £74disp.emf

plot ex_1 fill alias ‘Displacement’ ex 1 iw disp iw bou iw

copy
set out £74xd.emf
plot xd f£ill xd iw bou

copy

éet out f74yd.emf

plot yd £ill yd iw bou
copy

7

set out £74sigl.emf
plot sigl fill sigl iw
copy

set out f£74sig2.emf
plot sig2 £ill sig2 iw
copy

set out £74sdif.emf

bou iw

bou iw

bou iw

plot sdiff f£ill sdiff iw bou iw

copy

set out f£74thist.emf

plo hist 3 4 56 7 8 vs 2

copy
i
set out f74ydhist.emf

plo hist 9 10 11 12 13
copy

set out f74xdhist.emf

14 vs 2

plo hist 15 16 17 18 19 20 vs 2

copy

set out f£74unbal.emf
plo hist 1

copy

set hisfile f74temp.his
his write 3 4 5 6 7 8 vs 2 begin 1 skip 10

set hisfile £74yd.his

his write 9 10 11 12 13 14 vs 2 begin 1 skip 10

set hisfile £74xd.his

his write 15 16 17 18 19 20 vs 2 begin 1 skip 10

def xxx
nn=561
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end

XXX

def table_fill
array £74(11,nn)

Bottom of interface

thvalr=thvald*pi/180.0
loop i (1,igp)

xnot=x(1,16)

ynot=y(1,16)

xval=x(i,16)

yval=y{i,16)

lval=sqrt ( ( (xval-xnot) * (xval-xnot) )+ ((yval-ynot)* (yval-
ynot)})

dxvalb=xdisp (i, 16)

dyvalb=ydisp (i, 16}

dsvalb=dxvalb*cos (thvalr) -dyvalb*sin(thvalr)

dnvalb=dxvalb*sin(thvalr)+dyvalb*cos (thvalr)

; Top of interface
dxvalt=xdisp(i,17)
dyvalt=ydisp(i, 17)
dsvalt=dxvalt*cos(thvalr)-dyvalt*sin(thvalr)
dnvalt=dxvalt*sin{thvalr)+dyvalt*cos(thvalr}

Interface

dclos=dnvalt-dnvalb
dride=dsvalt-dsvalb
tempvalb=temp{i, 16)
tempvalt=temp (i, 17)

Create table entries

table(1,i)=yval
table(2,i)=xval
table(3,1i)=1val
table(4,1i)=dsvalb
table(5,1i)=dnvalb
table(6,i)=dsvalt
table(7,4i)=dnvalt
table(8,i)=dclos
table(9,i)=dride
table (10, i)=tempvalb
table (11, 1)=tempvalt

Array entries

£74(1,i)=string(yval)
£74(2,1) =string{xval)
£74(3,1)=string(lval)
£74(4,1)=string(dsvalb)
£74(5,1)=string(dnvalb)
£74(6,1)=string(dsvalt)
£74(7,1)=string(dnvalt)
£74(8,1)=string(dclos)
£74(9,1)=string(dride)
£74(10,1) =string{tempvalb)
£74(11,1i)=string(tempvalt)

endLoop

status=open('f74data.out',1,1)

status=write(£74,561)

end

set thvald=26.565051
table_fill

i

set log £74slip.out
pr if 1

set log f74sr.out
pr sratio j=16,17
ret
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“ JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Sip Allowed)

FLAC (Version 4.00)

LEGEND

19-Sep-04 16:26

step 32000
Thermal Time 1.0000E+06
-1.867E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02

‘Displacement’
0.00E+00
2.50E-03
5.00E-03
7.50E-03
1.00E-02
1.25E-02

Contour interval= 2.50E-03
EX_ 1 Contours

Contour interval= 2.50E-03
Minimum: 0.00E+00
s Maximum: 1.25E-02
Displacement vectors

Max Vector = 1.364E-02
i
0 2E-2
RSRead Consulting Inc.
b Okotoks, Alberta, Canada

| S—

(*10%2)

L 1.000

L 0.800

| 0.600

| 0.400

i 0.200

L 0.000

T T T T T

B CHdispend =

P JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed) - (10%) |
FLAC (Version 4.00)
e e G o " e .. 1.000
LEGEND I
}
. 19-Sep-04 16:26
step 32000
Thermal Time 1.0000E+06 L 0.800
- - -1.667E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02 //
-~ ,////
. Grid plot - gPzs _ 0.600
0 2E 1 i
Boundary plot - /
bt il prat
0 2E 1 / _ 0.400
Voo
./’4//
//
| 0.200
il R | 0.000
RSRead Consulting Inc. 1‘
Okotoks, Alberta, Canada T T T T T T T : - ; T
0.000 0.200 0.400 0.600 0.800 1.000
[ | KDl A i P OAg) e o e e e e

=

Ged b caxe T4 (Fac)

B et JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed) 10%2)
FLAC (Version 4.00)
LEGEND L 1.000
i 19-Sep-04 16:26
step 32000
Thermal Time 1.0000E+06
— -1.667E+01 <x< 1.167E+02 o
-1.667E+01 <y< 1.167E+02
R — Norm
Max Value = 4.854E+07 o
O —— o
[ 0.200
L 0.000
RSRead Consuiting Inc.
Okotoks, Alberta, Canada T T T T
[RO—— 0.000 0.200 } { l :
4 ('10"2) 0.800 1.000
E E(L ?7‘1(3m%. e Soa.;\r oA %\Wﬁg
JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed) *10%2)
o FLAC (Version 4.00)
e LEGEND L 1.000
19-Sep-04 16:26 r
i step 32000
Thermal Time 1.0000E+06 0.800
-1.667E+01 <x< 1.167E+02 B
il -1.667E+01 <y< 1.167E+02
Shear Siress
on Interface # 1 - 0.800
““““““““““ Max Value = 5.653E+07
| 0.400
- 0.200
_ 0.000
RSRead Consuiting Inc.
Okotoks, Alberta, Canada T T T T T T T T T
0.000 0.200 0.400 0.600 0.800 |.o¢’)o
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JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed)

FLAC (Version 4.00)

LEGEND

19-Sep-04 16:26

step 32000
Thermal Time 1.0000E+06
-1.867E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02

Shear Displacement

on Interface # 1
Max Value = 1.240E-02

RSRead Consulting Inc.

Okotoks, Alberta, Canada r .

(10%2)

\ 0.800

i 0.800

| 0.400

[ 0.200

| 0.000

0.000 0.2&) I I 0.6'00 ' 0.8;)0 I 1.0(’”
P —— (.’M) et e st o i i
Tl (74y90. et Joide decer Aispleccovned

 JOBTITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Siip Alowed) -

s S FLAC (Version 4.00) o
i 1.000
PR LEGEND.
19-Sep-04 16:26

L el step 32000 :

Thermal Time 1.0000E+06
-1.667E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02

Normal Displacement

on interface # 1
Max Value = 1.263E-02

RSRead Consulting Inc.

Okotoks, Alberta, Canada T T T
0.000 0.200

T T
0.600 0.800 1.000

(110%2)

| 0.800

| 0.600

~ 0.400

0.200

~ 0.000

L C74J woh - end Yotk srecnk- ohdof leccermet
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JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed)

(*10"2)

FLAC (Version 4.00)

LEGEND.

19-Sep-04 16:26

step 32000
Thermal Time 1.0000E+06
-1.667E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02

Closure
on Interface # 1
Max Value = 6.710E-03

| 0.800

| 0.600

L 0.400

L 0.200

|- 0.000

RSRead Consulting inc.
i Okotoks, Alberta, Canada T T PREETEESR AR SR SR AN SO
0.200
R — F\ \( 0744 P PN & Do\ weledine noranch A place o )
JOB TITLE : Case 7.4 Inclined Transgressing Joint (FLAC, Slip Allowed) (*10%2)
B FLAC (Version 4.00)
e LEGEND I toee
19-Sep-04 16:26
e step 32000
Thermal Time 1.0000E+06 L 0.800
-1.667E+01 <x< 1.167E+02
| -1.667E+01 <y< 1.167E+02 ’)\
Rel. Shear Displacement éf/
E on Interface # 1 - 0.600 e /
Max Value = 1.005E-02 : (
xVaive s (970
0.400
L 0.200
m———— |- 0.000

RSRead Consulting Inc.
Okotoks, Alberta, Canada

T
0.200
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res £74afinal.sav

7
def xxx

nn=561

end
XXX
def table_f£ill

array £74a(ll,nn)
H
; Bottom of interface

thvalr=thvald*pi/180.0
pnt=int_pnt
xnot=x(1,16)
ynot=y (1,16}
loop while pnt # 0
pa = imem(pnt+$kicapt)
loop while pa # 0
ival=imem (pa+$kidi)
jval=imem(pa+$kidj)
xval=fmem(pa+$kidx)
yval=fmem{pa+$kidy)

lval=sqrt {( (xval-xnot)* (xval-xnot))+{ (yval-ynot) * {yval-ynot)))

dxvalb=xdisp (ival, 16)
dyvalb=ydisp(ival, 16)

dtvalb=sqrt ( (dxvalb*dxvalb) + (dyvalb*dyvalb)}

thetav=atan2 (dyvalb, dxvalb)
dsvalb=dtvalb*cos (thetav-thvalr)
dnvalb=dtvalb*sin(thetav-thvalr)

; Top of interface

dxvalt=xdisp(ival,17)
dyvalt=ydisp(ival, 17)

dtvalt=sqgrt { (dxvalt*dxvalt)+ (dyvalt*dyvalt))

thetav=atan2 (dyvalt,dxvalt)
dsvalt=dtvalt*cos (thetav-thvalr)
dnvalt=dtvalt*sin(thetav-thvalr)

; Interface

dclos=fmem(pa+$kidand)
dride=fmem(pa+$kidasd)
tempvalb=temp (ival, 16)
tempvalt=temp (ival,17)

; Create table entries

table(l,ival)=yval
table(2,ival}=xval
table(3,ival)=1val
table{4,ival)=dsvalb
table (5, ival)=dnvalb
table(6,ival)=dsvalt
table (7, ival)=dnvalt
table(8,ival)=dclos
table(9,ival}=dride
table(10, ival)=tempvalb
table(11, ival)=tempvalt

i
; Array entries

£74a(l,ival)=string(yval)
f74a(2,ival)=string(xval)
f£74a(3,1ival) =stxing(lval)
£74a(4,ival)=string(dsvalb)
£74a(5, ival)=string(dnvalb)
f74a(6,ival)=string(dsvalt)
£74a(7,ival)=string(dnvalt)
f£74a(8,ival) =string{dclos)
£74a(9,ival) =string(dride)
£74a(10, ival) =string(tempvalb)
£74a(11, ival) =string(tempvalt)
pa=imem(pa)
endLoop
pnt=imem(pnt)
endloop
status=open('f74adata.out’,1,1)
status=write (£74a,561)
end
set thvald=26.565051
cal int.fin
table fill

set log f74aslip.out
pr if 1

set log f74asr.out
pr sratio j=16,17
ret
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; Case 7.7 - FLAC 4.0 input file (Sep 20, 2004; RSR)

; Inclined transgressing joint in a heated infinite rock
mass. Joint

; properties selected to disallow slippage. Heat source 5x5
m centered

; at x=51.210, y=45.149. Joint angle 14° from horizontal.
Power is

; 1500 W/m (60 w/cu.m. x 25 sq.m). Typical Yucca Mountain
properties used.

i
config thermal extra 10
call dispmag.fis

; Geometry
;Points
A, 0.000, 37.534

B, 100.000, 62.466
C, 0.000, 34.957

D, 100.000, 59.890
E, 0.000, 29.804

F, 100.000, 54.737
G, 48.179, 46.969
H, 49.389, 42.118
I, 53.031, 48.179
J, 54.240, 43.328
K, 51.210, 45.149
L, 50.605, 47.574
M, 50.000, 50.000
N, 48.790, 54.851
0, 45.162, 69.406
P, 37.534, 100.000
Q, 0.000, 37.534

R, 18.465, 42.138

S, 30.594, 45.1e62

T, 40.297, 47.581
U, 47.574, 49.395
Vv, 50.000, 50.000
W, 52.426, 50.605
X, 59.703, 52.419
Y, 69.406, 54.838
:Z, 81.535, 57.862
;AA, 100.000, 62.466

grid 50 29

model elastic th_isotropic

wod null j=16

gen 0.000,34.957 0.000,37.534 100.000,62.466 100.000,59.890
i=1,51 j=14,16 ; CA B D

gen 0.000,29.804 0.000,34.957 48.179,46.969 49.389,42.118
i=1,25 §=10,14 ; EC G H

gen 54.240,43.328 53.031,48.179 100.000,559.8%0
100.000,54.737 i=27,51 j=10,14 ; J I D F

gen 0.0,37.534 0.0,100.0 100.0,100.0 100.0,62.466 i=1,51
j=17,30 ; Upper block

int 1 aside from 1,16 to 51,16 bside from 1,17 to 51,17
gen 49.389,42.118 48.179,46.969 53.031,48.179
54.240,43.328 i=25,27 j=10,14 ; HG 1 J

mark i=25,27 j=10,14

gen 0.0,0.0 0.0,29.804 100.0,54.737 100.0,0.0 i=1,51 j=1,10
gen 0.000,29.804 0.000,34.957 48.179,46.969 49.389,42.118
i=1,25 j=10,14 ; ECGH

gen 54.240,43.328 53.031,48.179 100.000,59.890
100.000,54.737 i=27,51 j=10,14 ; J I D F

gen 49.389,42.118 48.179,46.969 53.031,48.179
54.240,43.328 i=25,27 j=10,14 ; HG I J

mark j=10,14

gen adjust

unmaxk

mark 1=25,27 j=10,14

ini x<=48.790 y=54.851 1i=25 j=19 ; N

ini x=45.162 y=69.406 1i=24 j=22 ; ©
1=20 j=30 ; P

ini x=37.534 y=100.000
; Material properties

prop de=2210.0 b=19.2e9 s=13.6e9

prop thexp=10.0e-6 cond=2.13 spec=990.0

int 1 kn=5.0ell ks=5.0ell

int 1 c=1.0e20 £=0.0 t=1.0e20 di=0 ; no slip

;int 1 ¢=100.0e3 £=41.0 t=40.0e3 di=0 ; slip

Initial conditions

B

temp 25.0
syy -8.1e6 var 0 2.2e6 i=1,51 j=1,30

sxx -2.1546e6 var 0 0.5852e6 i=1,51 j=1,30
sxy 0 i=1,51 var 0.0 0.0 j=1,30

szZ -2.1546e6 var 0 0.5852e6 i=1,51 j=1,30

e e e P e e
BB BB
[

Boundary conditions

;apply
;apply
;apply
iapply
;apply
;apply
fix
fix
£ix
fix
fix
fix

i
3

1
17,30
=1,16
=17,30

ERE

)
3

Apply heat source

interior source 60 i=25,26 j=10,13

i
set mech on therm off
step 2000
ini xd 0
ini yd 0
ini xv ©
ini yv 0

i

; Time and force history

hist unbalanced ;1
hist thtime ; 2

; Thermal histories

hist temp j=12 ;
hist temp j=14 ;
hist temp j=16 ;
hist temp j=19 ;
hist temp j=22 ;
hist temp j=30 ;

i
; Mechanical histories
i

hist ydisp i=26 j=12 ;9

hist ydisp i=26 j=14

110

hist ydisp i=26 j=16 ;11
hist ydisp i=25 j=19 ;12
hist ydisp i=24 j=22 ;13

hist ydisp i=20 j=30

hist xdisp i=26 j=12

;14

;15

hist xdisp i=26 j=14 ;16

hist xdisp i=26 j=16
hist xdisp i=25 j=19
hist xdisp i=24 j=22
hist xdisp i=20 j=30

set mech off therm on
set thdt le4

solve age 20000000
set mech on therm off
step 2000

set mech off therm on
solve age 40000000
set mech on therm off
step 2000

set mech off therm on
solve age 60000000
set mech on therm off
step 2000

set mech off therm on
solve age 80000000
set mech on therm off
step 2000

set mech off therm on
solve age 100000000
set mech on therm off
step 2000

set mech off therm on
solve age 120000000
set mech on therm off
step 2000

set mech off therm on
solve age 150000000
set mech on therm off
step 2000

set mech off therm on
solve age 200000000
set mech on therm off
step 2000

set mech off therm on
solve age 250000000
set mech on therm off
step 2000

set mech off therm on

;17
;18
;19
120

Thermal mechanical analysis

1" (F(,Ac,)
£T7mpk - 6 €
(palet2)

solve age 315400000

set mech on therm off

step 2000

save

disp_mag

save f£77final.sav

set plot emf color

title

Case 7.7 Inclined Transgressing Joint (FLAC, No Slip Allowed)

set out £77grid.emf
plot gri bou iw
copy

i

; Joint condition plots

set out f£77jnd.emf
plot if 1 ndisp
copy

set out £77jsd.emf
plot if 1 sdisp
copy

set out f77jss.emf
plot if 1 ss
copy

set out £77jns.emf
plot if 1 ns
copy

set out £77jrnd.emf
plot if 1 closure
copy

i
set out £77jrsd.emf
plot if 1 ride

copy

i

; Contour plots

i

set out £77temp.emf

plot temp £fill temp iw bou iw
copy

set out f77disp.emf
plot ex_1 fill alias ‘Displacement’ ex_l iw disp iw bou iw
copy

set out f77xd.emf
plot xd fill xd iw bou iw
copy

set out £77yd.emf
plot yd fill yd iw bou iw
copy :

set out £77sigl.emf
plot sigl £ill sigl iw bou iw
copy

i

set out £77sig2.emf

plot sig2 £ill sig2 iw bou iw
copy

set out f77sdif.emf

plot sdiff £ill sdiff iw bou iw
copy

set out f77thist.emf

plo hist 3 4 56 7 8 vs 2
copy

set out f77ydhist.emf

plo hist 9 10 11 12 13 14 vs 2
copy

set out f£77xdhist.emf

plo hist 15 16 17 18 19 20 vs 2

copy
set out f77unbal.emf
plo hist 1

copy

set hisfile f77temp.his
his write 3 4 § 6 7 8 vs 2 begin 1 skip 10

set hisfile £77yd.his

his write 9 10 11 12 13 14 vs 2 begin 1 sgkip 10
; .

set hisfile £77xd.his

hig write 15 16 17 18 19 20 vs 2.begin 1 skip 10

def xxx
nn=561

end
XXX

def table fill
array £77(11,nn)

Bottom of interface

thvalr=thvald*pi/180.0

pnt

=int_pnt

xnot=x{1,16)
ynot=y{(1,16)
loop while pnt # 0
pa = imem(pnt+$kicapt)
loop while pa # 0

Top

ival=imem (pa+$kidi)
jval=imem(pa+$kidj)
xval=£fmem{pa+$kidx)
yval=£fmem(pa+$kidy)
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lval=sqrt (({xval-xnot)*(xval-xnot)}+{{yval-ynot)* (yval-
ynot)))

dxvalb=xdisp (ival, 16)

dyvalb=ydisp(ival, 16)

dtvalb=sqrt { (dxvalb*dxvalb)+ (dyvalb*dyvalb))
thetav=atan2 (dyvalb, dxvalb)
dsvalb=dtvalb*cos (thetav-thvalr)
dnvalb=dtvalb*sin(thetav-thvalr)

of interface

dxvalt=xdisp(ival,17)

dyvalt=ydisp(ival, 17}
dtvalt=sqrt{{dxvalt*dxvalt)+ (dyvalt*dyvalt})
thetav=atan2(dyvalt, dxvalt)
dsvalt=dtvalt*cos(thetav-thvalr)
dnvalt=dtvalt*sin(thetav-thvalr)

; Interface

i

dclos=fmem(pa+$kidand)
dride=fmem(pa+S$kidasd)
tempvalb=temp (ival, 16)
tempvalt=temp{ival,17)

Create table entries

table(1,ival)=yval
table (2, ival)=xval
table(3,ival)=1val
table(4,1ival)=dsvalb
table(5, ival)=dnvalb
table (6, ival) =dsvalt
table(7,ival)=dnvalt
table(8,ival)=dclos
table (9, ival)=dride
table (10, ival)=tempvalb
table (11, ival)=tempvalt

; Array entries

i

£77(1,ival)=string(yval)
£77(2,1ival)=string(xval)
£77(3,ival}=string(lval)
£77(4,ival) =string(dsvalb)
£77(5, ival)=string(dnvalb)
£77(6,ival)=string(dsvalt)
£77(7,ival)=string(dnvalt}
£77(8,1ival)=string{dclos)
£77(9,1ival)=string(dride)
£77(10,ival)=string(tempvalb}
£77(11,ival) =string(tempvalt)
pa=imem{pa)

endLoop

pnt=imem(pnt) ks
endloop
status=open('f77data.out',1,1)
status=write(£77,561)

end

set thvald=14.0

i

cal int.fin

table_fill .l::\e CFLAC_ 7

set log £77slip.out

pr if

set 104_:1; £77szr.0ut F77INPU\T 6T

pr sratio j=16,17

ret

(05 2e02)
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JOB TITLE : Case 7.7 Inclined Transgressing Joint (FLAC, No Slip Allowed) (*1042)
FLAC (Version 4.00)
L 1.000
LEGEND
21-Sep-04 0:02 [
step 53540
Thermal Time 3.1540E+08 | 0.800
-1.667E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02
Grid plot yusis | os00
0 2E 1
Boundary plot
- : L 0.400
0 2E 1
[ 0.200
| 0.000
RSRead Consulting inc.
Okotoks, Alberta, Canada T —1 T T T T T T — T —
0.000 0.200 0.400 0.600 0.800 1.000
c102)

Tl C77zjr;cX. e;—\C

Fonc gk usd b Ceps 1.7, 18,719,742

JOB TITLE : Case 7.7 Inclined Transgressing Joint (FLAC, No Slip Alowed)

(*1072)

FLAC (Version 4.00)

21-Sep-04 0:02

step 53540
Thermal Time 3.1540E+08
-1.867E+01 <x< 1.167E+02
-1.667E+01 <y< 1.167E+02

‘Displacement
0.00E+00
2.50E-03
5.00E-03
7.50E-03
1.00E-02
1.25E-02

Contour interval= 2.50E-03
EX_ 1 Contours

Contour interval= 2.50E-03
Minimum: 0.00E+00
Maximum: 1.25E-02
Displacement vectors

Max Vector =  1.335E-02
lonbinnl
0 2E-2

RSRead Consulting inc.
Okotoks, Alberta, Canada
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