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DISCONTINUITY SURVEY DATA

PROJECT: Gotvand Hydroelctric Power Project Sheet 1 0f2
Survey Area: Natural Slopes Behind Power House

General Orientation of the Slope under Survey: Dip Direction: | 315 | {Dip| & |
Control Points along Traverse Line: [Aal BlcI DTE]Fje]l H] 1] 4]
Coordinates of Point No 4 A B C D E F G
important X 304846 | 304799 | 304785 304764 304751 304746 304740 304726
Control Points: y 3571198 | 3571167 | 3571065} 3571152 | 3571137 | 3571126 { 3571124 | 3571111
z 380 377 375 378 380 380 380 380
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4 4+4m | Conglomerate 1 M 310 . 8 53 3 1.4 1|
e i S S S T G SR SO S S
4 4+4m . Conglomerate 2 Jo 65 88 5 P4 2 1 4 1
4 ' 4+4m | Conglomeratt |, 3 | B 80 20 5 4 2 (1 4 1
4 a8 ‘cgl e | 4 F R RN
; +om H onglomerate i t | i i | i :
| | YT 88 AR 14 1
i + I i H i |
4 4+9m | Conglomerate | 5 M ‘\[ 5 } 3 | 3 | j i
4 4+10m ‘ Conglomerate | 6 | F 520 ;60 5 03 3. 5 .1 4 1
- ‘ ; ~ — - ; —— :
4 - 4+20m . Conglomerate 7 CM o 60 ; 8 | 5 40 3 5 4 |1
4 4+21m Conglomerate | 8 B 135 {50 5 4 2 1 4 1
H—— — e T
4 . 4+25m Conglomerate 9 M 55 i 8 . 5 : 4. 3 5 4 1
e \ ——— ; j ————
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—4—————1—————*{———ﬂ‘——[——-ﬁ————~——s—r———~—*—~f
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Al A+tom  Conglomerate ! Jo i : 5 Pr 1
A A+13m | Conglomerate M ‘ ! ''5 ‘ ‘ :
A A+15m Conglomerate 16 J 330 35 03 4 1 1 4 1
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— ——— — —— ]
B . B12m  Conglomerate | 18 | M 50 i 8 | 4 14, 7 5, 4 1
& : | — o |22l 7 1 a1 |
B | B+m | Conglomerate { 20 [ M 320 80 | 4 4 7 14 1.

B | Be4m  Conglomerate . 21 | M | 65 | 70 4 5|7 1 4 1
b . | : : - - ]
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; e + ]
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DISCONTINUITY SURVEY DATA
PROJECT: Gotvand Hydroelctric Power Project Sheet . 2 of 2
Survey Area: Natural Slopes Behind Power House
T T T ] T ! =, T ,
| | o i i ! ‘ I i i 3
0 AR N A A R A 2
S IEB3%35 | | = : : i I
§ ESS38 | 5 | F - ‘) 8 e P2
oL @S 2c | £ o | g i c | o | o | @
—~ [ Qo8¢0 = 5 4 | 2 |9 = Loc! [
5 cO=O | © S z 2 ) = i 7} £ 3 | 2 = 2
5 is_ =l = ! 8 o a ! % | ol B £ © 7} £
§ 255%% g g2 2] e |2/ §5|8 2/ 3. 8 £
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i [ | I
D , D+Om j Conglomerate 30 { M 50 f 87 4 |5 7 (5] 4 IR
B D D+0m i Conglomerate ! 31 i M 323 :' 80 5 ] 4 7 ‘?‘1 J 4 j 1 ‘f
‘—‘f"—“[ T T T Tt ‘ : : ,'
D D2 | Congomerate | 32 | B 150 | 25 5 4| 4 | 1. 4 1
p— b g - [ : t : i —‘“~~—~ —]
E E-2m ; Conglomerate i 33 PM 55 i 88 : 5 |4 2 15 4 1
. T _._—1—; T m‘*——_{_’—“—N‘ T T T
E E-2m ! Conglomerate J 34 ‘ M ‘ 45 | 88 P4 4 7 15 4 1
I W ! | B N : 1
! ! I A B
LE | E+Om Conglomerate 35 M 236 7 1 3 ) 4 6 15 4, 1.
E ,  E+Om | Conglomerate | 36 | M -‘ 56 | 60 3la;, 6 5. 4. 1
e — ; i ;i ]
E E+0m Conglomerate 37 M 310 60 4 |4 6 [ 5 ; 4 1
—
E . E+Om Conglomerate 38 M 310 65 [ 3 (4l 5 |1, a4 1
: Y [ ! '
F F7 | Conglomerate 38 | M 30 700 314 5 4 4 1
e ‘ | o
F o F-8 : Conglomerate 40 M 50 . 60 4 4 8 51 4, 1
e e e — ]
Fo F+0 Cong./ cong. .41 B 190, 10 ;| 5 | 5! 1 L4 1
T T T T T T *"7’M'w\'v—‘—“*'f—"—m?‘wf‘—”—_i——‘l‘"—_r'—j—'—'\' ’ a T T T T
F o F+0 i Conglomerate ; 42 M 60 i 5 « 4 4. 9 5 i 4 1 1
S e —— ; e e
G G-5 ; Conglomerate 43 I M 280 i 8 { 3 (5; 3 .5 4 1 .
% : ———t I —
e G-10 | Conglomerate | 44 | M 20 | 78 : 5 {5, 8 .5 4 1
G G+1 | Conglomerate 45 | M 40 [ 80 | 4 4 5 10 4 1
| | 9 | 320 | 80 | | s |
H H-15 | Conglomerate | 46 M | b4 4 7 5 4 1
. - B! M e e AV 20 N WL S
H H-8 : Conglomerate L4717 o M 40 v 80 L 5 4 7 5 4 1
] t _J’—ﬁ + i + —— ]
H H-2 : Conglomerate ! 48 ‘ M 20 L8 5 4 8 5 4 1
— | -
H H+6 ﬂ Conglomerate . 43 M 42 80 - 3 4 7 5 4 1
b — —— ¢ i — ———]
1 +0 ; Conglomerate ; 5 | M 37 i 80 ¢ 3 4: 7 , 5 4 1
Fo——— i . : : —t
lo I3 | Cong.Fine/Coarse | 51 | B | 78 | 38 . 5 5. 2 0 4 1 7
— f i T
r—I i 1+1 i Conglomerate i 52 M | 48 i 80 ! 4 14y 7 15 4 . 1 .
I ) Conglomerate | 53 M | 30 | 8 . 4 4| 7 |5 4 1
. o, i H | } | i
Structure Type Persistence Aperture Infilling
J  Joint 1 Very Low <1m 1 VeryTight <0.1mm 1 Clean
M Major Joint 2 Low 1-3m 2 Tight 0.1-0.25mm | 2 Surface Staining
F Fault 3 Medium 3-10m 3 Partly Open 0.25-0.50mm |} 3 Loam
B Bedding 4 High 10-20m 4 Open 0.50-2.50mm | 4 Calcite
S Shistocity 5 Very High >20m 5 Mod. Wide 2.50-10mm 5 Silty Gravel/ Gravely Silt
O  Foliation Roughness 6 Wide >10 6 Hydro-Thermals
Water 1 Stepped 7 Very Wide 1-10cm 7 Oxides
1 Dry 2 Undulating 8 Extremely 10-100cm 8 Breccia
2 Seepage 3 Planar 9 Cavernous >1m 9 Sheared
3 <1l/sec 4 Rough Spacing
4 1-10L/sec 5 Smooth 1 Close 0.06-0.20m 4 Very Wide 2-6m
5 10-100L/seq 6 Slickensided 2 Moderate 0.20-0.60m 5 Extremely Wide >6m
6 >100L/sec 3 Wide ).60-2m
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DISCONTINUITY SURVEY DATA

PROJECT: Gotvand Hydroelctric Pow er Project Sheef 1of 1
Survey Area: Natural Slopes Behind Pow er House
General Orientation of the Slope under Survey: Dip Direction: 315 ] [Dp: ] 85
Control Points along Traverse Line: M| NTP
Coordinates of Point No M N P
Important Contro! X 304376.34 304518.30 304556.54
Points: y 3570852.64 3570912.9 3570991.32
z 303.26 285.23 283.69
o o
E|Ezts z & 5 0 " -
r; :‘; g g g .:%, = g % o o § g.
o c O <=0 © 5 = = @ < = o = . )]
O ibeada n a 5 a a e o i«  E|x =@
M M+0 Cong./ Sittstone 1 B 120 15 5 5 1 1 2 2
M M+0 Cong-2 2 M 210 85 5 5 3 2 4 1
M M+10 Cong-2 3 M 35 85 5 5 2 2 4 1
M M+15 Cong-2 4 M 210 80 3 4 3 2 4 1
M M+15 Siltstone 5 J 290 84 2 2 1 1 3 1
M M+15 Siltstone 6 J 220 85 2 1 1 1 2 1
M M+15 Siltstone 7 J 210 25 1 3 1 1 3 1
M M+16 Cong-2 8 M 210 88 3 4 7 5 4 1
M M+16 Cong-2 9 M 140 75 4 5 2 2 4 1
M M+16 Cong-2 10 M 45 80 5 5 7 5 4 1
M M+16 Cong-2 11 J 210 85 5 4 9 5 4 1
N N+6 Cong-2 12 F 210 85 5 8 9 4 1
N N+0 Cong-2 13 F 80 65 5 5 9 2 1
N N+20 Cong./ Siltstone 14 B 100 25 5 2 4 4 2
N N+20 Cong-2 15 M 290 88 4 4 2 2 4 1
N N+26 Cong-2 / Cong-3 18 F 40 75 5 8 9 4 1
N N+26 Cong-3 19 M 130 80 5 4 3 5 4 1
P P+10 Cong-2 20 M 35 60 5 9 5 4 1
P P+20 Cong-2 21 M 65 65 5 4 8 5 4 1
P P+40 Cong-2 22 M 200 80 5 5 7 5 2 1
Structure Type Persistence Aperture Infilling
J  Joint 1 Very Low <1m 1 Very‘ Tight <0.1 mm 1 -Clean
M Major Joint 2 Low 1-3m 2 ' Tight » 0.1-0.25mm | 2 Surface Staining
F Fautt 3 Medium 3-10m 3 Partly Open 0.25-0450mrq 3  Loam
B 'Bedding 4 High ’ 10-20m 4 Open 0.50-2.50mmy 4 Calcite
S Shistocity 5 Very High >20m 5 "Mod. Wide 2.50-10mm 5 Silty Gravel/ Gravely Sit
O Foliation Roughness 6 Wide >10 6 Hydro-Thermais
Water 1 Stepped 7 Very Wide 1-10cm 7 Oxides
1 Dry 2 Undulating 8 Extremely 10-100cm 8 Breccia
2 Seepage 3 Planar 9 Cavernous >1m 9 Sheared
3 <«1l/sec 4 Rough Spacing
4 1-10L/sec 5 Smooth 1 Close 0.06-0.20m 4  Very Wide 2-6m
5 '10-100L/sec |} 6 Slickensided 2 Moderate 0.20-0.60m 5 Extremely Wide >6m
6 >100L/sec 3 -Wide ).60-2m
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DISCONTINUITY SURVEY DATA
PROJECT: Gotvand Hydroelctric Power Project Sheet. 1 of 1
Survey Area:  Natural Slopes Behind Power House
General Orientation of the Slope under Survey: | Dip Direction: | 315 1 [bop] 8 ]
Control Points along Traverse Line:
Coordinates of Point No 1 2
Important X 304909.01 304891.96
Control Points: y 3571401.1 3571364.95
z 245 2525
= | f 1 T I ; g T ‘
5 Sy | L 2
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a ® E3c 8 o 9 \ = T o} ©
—_ O Q0 0o = 5 o | L o 104 c [
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S 85858 g 3 | 2 e I 2 5 & 8 & 3 = £
o SEad 2 a 177 a a oo < £ @ 2 o
1! ~10m ! Cong-3 1 M 310 83 3 L 3 4 2 04 P11
1,  Om Cong-3/Siltstone | 2 | B 130 20 ol a1
i ¢ N T ] ! I *’“—_"‘» T '
1 10m : Siltstone b3 d 220 | 85 i 5 ‘ 4 2 104, 1
om | Sitstore | 4 | 330 80 5 4 7 5011
3 T i H ; ' ! :
2 20m Cong-3 | 5 M | 310 | 83 £33 4 02 2 1
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| E D R R
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Structure Type Persistence Aperture Infilling
J  Joint 1 Verylow <1m 1 Very Tight <0.1mm 1 Clean
M Major Joint 2 Low 1-3m 2 Tight 0.1-0.25mm 2 Surface Staining
F  Fault 3 Medium  3-10m 3 PartlyOpen  0.25-0.50mm 3 Loam
B Bedding 4 High 10-20m 4  Open 0.50-2.50mm 4 Calcite
S Shistocity 5 Very High >20m 5 Mod. Wide 2.50-10mm 5 Silty Gravel/ Gravely Silt
O Foliation Roughness 6 Wide >10 6 Hydro-Thermals
Water 1 Stepped 7 Very Wide 1-10cm 7  Oxides
1 Dry 2 Undulating 8 Extremely 10-100cm 8 Breccia
2 Seepage 3 Planar g9 Cavemous >1m 9 Sheared
3 <1lsec 4 Rough Spacing
4 1-10L/sec 5 Smooth 1 Close 0.06-0.20m 4 Very Wide 2-6m
5 10-100L/sec | 6 Slickensided 2  Moderate 0.20-0.60m 5 Extremely Wide >6m
6 >100L/sec 3 Wide ).60-2m
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Rocscience Coefficient of Restitution Table
RN { Normal ) RT{ Tangential} Tvpe
Sraadard Standard
A Hax Moan Deviation Min Max Hean Gaviation
X0 | 04X 0870 | 09X Hard sudace paving
g3y | 0370 o083 | o8 Bedrock or boulders with Bithe sod
o1 yegelation
03 | 03 Jg% | O8R4 Talys with Bils vegetalion
030 | 030 J80 0830 Talus with zome vegetalion
62 { 030 081 (8% Soft sol slops with little
oaetation
10X | B30 HYE Y ggx Wegetated sol slope

gs G064 grz g116 Limegions e

o3 o080 0815 817 Paddially vegetsted imestony
Sere

8315 Q.64 §7i2 pns Unoovered imestone blast alde

053 4ga 0453 834 Wegetaled covered Bmestons pile

0376 0879 08% RO Chatk face

0.271 4418 05% poss Megelated chalk scree

0384 (R Kx] G887 B1x ‘Wood platim siope at 45 degrees

vas used a5 @ control for the feld
lesis they did,

.1 1} 053 Qa&ém,s!w limestone boulders on
socky sufaces and on talus
desposis

045 0.X0 E%emteied pyroctashic from the

ervates shuated of the base of the
=k

oo 0240 Iimpacis on delritys of the fans
peesont g the foot of & ook ¢

0333 0567 Seit

0453 023 Shotomte

0487 L13: 311 Roek stope

050 0950 Bedisck

0350 0850 {Bedrock covered by Iarge blocks

038 070 Debaos formed by urdom
distributed slernents

020 0558 2ol covered by vegefation
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5% G990 Clean hard badrock
0.40 S 9n Asohall roadway
030 o650 Bedrack auttrops with haed suface,
farge boulders
2.3% SEX alus oo
0380 5800 alus oover with vegelation
430 0800 Soft 29, some vegelstion
0370 0420 Smooth hard Surfsces and paving
0330 030 Most bedrock and boulder fields
030 830 Talus and im soil slopes
030 033 Wolys and fm soil shepes
030 43X Solt soil slopes
Q8D 0290 Smooth bard surfaces such 33
pavemant or smoath bedrstk
sirfaces
083 | o8W Maost bedeock sovfaces and talus
wath ng vegatation
08m ) 08 Most talus slopes with some fow
reaatating
{80 ER-C Wegetsted talus slopes and sedl
stopes wilh spares vegelstion
07850 080 Prush coverad soil slope
053 0.040 A ] 0040 Clean Hard Bedrock
0359 .0 8850 IR [Bedrock gutkiop
3% Q040 880 g.040 Talus cover
030 0040 o 9040 Talus with vegetation
240 {(.540 S0 80 Agnhall padng
0530 .04 0930 8040 Clean Had Bedrock
030 q.040 0850 0040 Bedrock outceop
DAY Q1% 05% 8170 Conorete
0470 .30 4558 iPe 1] 'Wasthered Rock
0480 080 §5% 0.0 Contrata
.470 Q.00 S50 ELEY] ‘Weathered Heck
2880 000 4530 2000 Concreln
100 0.0 581 Hon ‘Weatherad Hock
0530 0040 0990 0040 [Bediock
0805 0.060 570 IR0 Blockield
050 0.060 4680 0080 {Blockialt with byghes and small
traes
DEY {080 450 ol Blockhetd with forest
.30 0060 g8 ggen Topegod wallergetation
0400 0.040 o950 0040 Asphalt paving
0.3 1040 Las BOs (Graval toad
Q500 i1 1] Sparsiey forosted slope o covered
by & wenrer o very fine weathered
tafus dened fom wesk shistose
{units wadedymy the hmestons cap
0S80 gEmn Limestone o bare undom talus
slope formed of basall fragments
with & modal size of 5 em
47 8.90 rectangular bolder of
metamombosed W on bam ek
snd @ sleep snow coverad shell
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Fish Programing PF C‘3 b

xample: SECTION 2
B PFC3D Command Window e

= AR B0 RE I AT I 3B I 630 D000 O BE AE S 36 3 8 E-HE-30 15 90HTEAN S6 50 35 BE S50 56 3 S0 98
- = @11 model specific information has bheen cleared =
I e e R R I R e R e R R I G e S I i S SN S SN R R

PfC3D>r
: FNAME: Rockfall.FIS

;This problem showing debris disconnected moving down a slope Gotvand.
;Extensive use is made of FISH.

; This problem is set up to allow experlmentatlon with both geometry and properties.
result instability analysis simulated with PFC 34 use distinet element method(DEM).

j = create an arbitrary mountain slope e
def mountain

; check for existing balls and kill them

command

del balls

end command

jommmmmmm e check for existing hill, kill it if it exists--------------
if mt_start id>0

_start id =mt_start_id

_end id=mt end id

zap_walls

endif

if mt nodes <2; keep it tidy

mt nodes =2

endif

wall id =max_wid +1 ; get starting id for slope
mt_start id = wall_id ; save it so we can kill the walls
x0 =-60 ; we start at the origin and go right

y0 =2.1; and down

xtable(1,1) = x0 ; table 1 contains x,y coord pairs
ytable(1,1) = y0 ; table 2 contains slope/convexity data

xtable(1,2)=xtable(1,1)+urand*170
ytable(1,2)=ytable(1,1)-urand*2
_temp=float(xtable(1,2)-xtable(1,1))
xtable(2,2)=(ytable(1,2)-ytable(1,1))/ temp
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xtable(1,3)=xtable(1,2)-+urand* 14
ytable(1,3)=ytable(1,2)-urand*0.9
_temp=float(xtable(1,3)-xtable(1,2))
xtable(2,3)=(ytable(1,3)-ytable(1,2))/ temp

2

xtable(1.30)=xtable(1,29)+urand*50
ytable(1,30)=ytable(1,29)-urand*2.5
_temp=tloat(xtable(1,30)-xtable(1,29))
xtable(2,30)=(ytable(1,30)-ytable(1,29))/ temp

xtable(1,31)=xtable(1,30)+urand*180
ytable(1,31)=ytable(1,30)-urand*9.5*mt_steep
_temp=tloat(xtable(1,31)-xtable(1,30))

xtable (2,31)=(ytable(1,31)-ytable(1,30))/ temp

loopi (2, mt nodes+1) ;make plan(segment) wall slpe
if xtable(2,i+1) <= xtable(2,1) then

ytable(2,i) = 0 ; convex at node

else

ytable(2,i) = 1 ; concave at node

endif

endloop

x1 = xtable(1,1)

z1 = ytable(1,1)

x2 = xtable(1,2)

72 = ytable(1,2)

command

wall id wall _id kn mt_kn ks mt_ks fric mt_fric face &
(x1 480 z1) (x2 480 z2) (x2 540 z2) (x1 540 z1)
endcommand

x1 = xtable(1,1)

z1 = ytable(1,1)

x2 = xtable(1,2)

z2 = ytable(1,2)

command

wall id wall id kn mt kn ks mt ks fric mt fric face &
(x1 480 22) (x2 480 z2) (x2 480 -330) (x1 480 -330)
wall id wall id kn mt kn ks mt ks fric mt_fric face &
(x1 540 z2) (x2 540 z2) (x2 540 -330) (x1 540 -330)
endcommand

x1 = xtable(1,1)
z1 = ytable(1.1)
x2 = xtable(1,i+1)
z2 = ytable(1,i+1)
z=(z1)
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command

wall id wall_id kn mt_kn ks mt_ks fric mt_fric face &
(x1 480 z2) (x2 480 z2) (x2 480 -330) (x1 480 -330)
wall id wall_id kn mt_kn ks mt_ks fric mt_fric face &
(x1 480 z) (x2 480 z2) (x1 480 z2)

wall id wall_id kn mt_kn ks mt_ks fric mt_fric face &
(x1 540 z2) (x2 540 z2) (x2 540 -330) (x1 540 -330)
wall id wall_id kn mt_kn ks mt_ks fric mt_fric face &
(x1 540 z) (x2 540 z2) (x1 540 z2)

endcommand

endloop

loop i (2, mt_nodes)

if ytable(2,1) = 0 ; convex, so add segment

x1 =x2

zl =72

x2 = xtable(1,i+1)

72 = ytable(1,i+1)

command

wall id wall id kn mt_kn ks mt ks fric mt_fric face &
(x1480 z1) (x2 480 z2) (x2 540 z2) (x1 540 z1)
endcommand

else ; concave, so add new wall

x1 = xtable(1,1)

z1 = ytable(1,1)

x2 = xtable(1,i+1)

z2 = ytable(1,i+1)

wall id = wall id + 1

command

wall id wall_id kn mt_kn ks mt_ks fric mt_fric face &
(x1 480 z1) (x2 480 z2) (x2 540 z2) (x1 540 z1)
endcommand

endif

endloop

x1 = xtable(1,mt_nodes+1) ; make a landing zone

z1 = ytable(1,mt_nodes+1)

x2=x1*1.22

72 =171

wall id =wall id + 1

command

wall id wall id kn mt_kn ks mt ks fric mt_fric face &
(x1 480 z1) (x2 480 z2) (x2 540 z2) (x1 540 z1)
endcommand

mt _end id = wall id

wall_id = wall_id + 101
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command

wall id wall_id kn mt_kn ks mt_ks fric mt_fric origin (0,mt depth,0) &
normal (0,-1,0)

endcommand

end

jmmmmm e zap_walls —-=-=rmcuemv -

; FUNCTION : zap_walls

;: PURPOSE : This FISH function deletes all walils within a
; given ID range.

: VARIABLES: start id -- starting id for range

. _end id -- ending id for range

, msg -- contains return message string

; USE : a) assign values to _start id and end_id

; b) execute zapwalls

def zap walls

_start_id = int(_start_id)

_end id = int(_end 1d)

if start id>0

if end id>= start id

loop zw i (_start id, end 1d)

command

del wall zw 1

endcommand

endloop

msg = 'Walls ID * + string(_start id) +’ to’
msg = msg + string(_end id) + ~ deleted.’
else

msg ="_end_id specified less than start id’
endif

else

msg =’ _start_id must be greater than zero’
endif

Zw_1 = out(msg)

end

END

return
: EOF: Rockfall. FIS
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Job Title: profile slope Gotvand
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PF(C3D 3.10

Settings: ModelPerspective
Step 1631 01:42:06 Tue Jul 03 2007

Center. Rotation

X 1.535e+002
Y: 2.700e+002
2. -1.603e+002
Dist: 8.966e+002

X 0.000
Y: 0.000
Z: 340.000
Mag- 2.84
Ang.. 80.000
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Velocity

Maximum = 1,858e+001

Linestyle

Axes
Linestyle

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Job Title: profile slope Gotvand
. PFCJD 3' 10 Mean Unbalance Force x10°6
Seftings: ModelPerspective )
Step 13302 01:48:02 Tue Jut 03 2007 | 37
J
Center. Rotation 34
X: 1.535¢+002 X: 0.000 3.2
Y: 2.700e+002 Y: 0.000
Z:-1.603e+002  Z: 340.000 3.04
Dist: 8.966e+002 Mag.. 284
Ang.: 80.000 287
2.64
History 2 ;
1 Mean Unbalanced Force i
Linestyle — | 224
9.882e+004 <-> 3.674e+006
2.04
Vs,
6 real_time (FISH Symbal) 181 l
5.774e-002 <-> 6.55%+001 164 i
1.4- ;
f
1.2+ L
‘ 1
1.0+ 1 i
0.8 i {f
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Settings: ModelPerspective 8.0n
Step 13302 01:49.25 Tue Jul 03 2007

Center. Rotation
X: 1.535e+002 X: 0.000 7.0
Y: 2.700e+002 Y: 0.000 |
2 -1.603e+002 7 340.000 : i
Dist: 8.9%66e+002 Mag.: 2.84

Ang.: 80.000 6.0

History

2 Mean Contact Force 5.09

4.596e-007 <-> 8.004e+006

Vs. 4.04
6 real_time (FISH Symbol) _
5,774e-002 <-> 6.559+001 i

2.0
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Center. Rotafion
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Velocity
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Itasca Consulting Group, inc.
Minneapolis, MN USA
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Settings: ModelPerspective
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[Job Title: profile slope Gotvand
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Abstract

One of the discussions in the rock slope stabilization is stability analysis of
distinct or hanging rock blocks located on sidehill and slope walls so called
"Rock Fall". As the importance of these structures in mountainous regions,
stabilization of these blocks or encounter to hazards associated with these are
necessary in designing and lay out of these structures. Gotvand dam and power
plant are located on 25Km of the north of Shoshtar on Bakhtiyari and Aghajari
formations. Analysis on steep slope adjacent to the north of power plant
represented highly potential of rock fall with respect to vertical and horizontal
discontinues on the upper levels of these wells. For this reason, mechanical
behavior of rock mass off the slope (after separation) and as falling in its
trajectory has been simulated using PFC software with discrete element
method. In this method, motion of distinct rock blocks on well was considered
using spheroid, uniform and discrete elements. Mechanical behavior of rock
mass was described using movement equations and motion of particles and
their interactions at the contacts. The model results demonstrated that
programming for reducing damages associated with rock fall or prevention of
falling by stabilization and consolidation of the rock mass in this region area
was essential.
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