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Stratificazione prevalentemenie orizzontale
Mostly horizontal bedding

Stratificazione meno inclinata dei versanti a franapoggic
Bedding on average less steep than the local dip-slope
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ki & i versanti a franapoggio

Bedding on average steep as ihe local dip-siope

Stratificazione poco piu inclinata dei versanti a franapoggio

L
Bedding on average slightly stzeper than the local dip-sfope
o Stratificazione molto piu inclinata dei versanti a franapoggio
Bedding on average steeper than the local dip-slope
i Stratificazione prevalentemenie verticale
Mostily vertical bedding
_ Stratificazione caotica
Chaatic bedding
" Stratificazione massiva

Massive bedding
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Coarse to fine grained alluvial and fan deposits (2. 2b, 3)
Well-bedded limestone (31, 33, 34, 36)

Thick and massive sandstone (22)

Thick and massive sandstone and calcarenite (14, 15)
Stratified pelitic layers, minor arenaceous levels (19)
Massive peridotite, gabbros and basalt (28, 29)
Calcareous, marly and clayey turbidites (26)

Clays with chaatic structure (25)

Argillite and siltstone locally with chaotic structure (27)
Chaotic mixture of clay and exotic rock elements (12)
Fine-grained lake and fluvial deposits (6, 7)

Very old (ancient) landslides

il 14 %«mwﬁﬁ@ﬁﬁﬁamﬁm%%%W%ﬂéﬁwl

261 378
a2 730
384 745
| 130 928
a0z :as ‘
a4 2z.48
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Table 1
Main characteristics of some of computer programs proposed in literature to simulate fall of a boulder along a slope and to compute
rock-fall trajectories

Year Author(s) Program name Dimensions Approach Probabilistic
1976 Piteau and Clayton Computer Rockfall Model 2-D Lumped mass Partly
1982-86 Bozzolo and Pamini SASS- MASSI 2-D Hybrid Yes
1985 Bassato et al. Rotolamento Salto Massi 2-D Lumped mass No
1987 Descouedres and Zimmermann Eboul 3D Rigid body No
1989-91 Pfeiffer and Bowen CRSP 2-D Hybrid Yes
Pfeiffer et al.

1990 Kobayashi et al. — 2-D Rigid body No
1991-95 Azzoni et al. CADMA 2-D Hybrid Yes
1991 Scioldo Rotomap 3-D Lumped mass No
1998 Stevens RocFall 2-D Hybrid Yes
1999 Paronuzzi and Artini Mobyrock 2-D Lumped mass Yes
2000 Jones et al. CRSP 4.0 2-D Hybrid Yes
2002 This work STONE 3-D Lumped mass Yes

[fit 16 35 F CNR Fffl 5. 3-D ¥ T s 0k il =
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Table 2

Initial and control parameters used by program STONE

Field Value(s) Explanation

Elevation matrix file (DTM) vemdtm_2.asc File containing digital terrain model.

Start/stop matrix file vem-start.asc File containing start and stop cells

Vertical elasticity matrix file restit-verti.asc File containing normal restitution coefficients

Horizontal elasticity matrix file restit-horiz.asc File containing tangential restitution coefficients

Friction matrix file (tan(f)) friction.asc File containing dynamic friction coefficients

Start velocity (gunshot) 20 Initial velocity of boulder, in ms !

Min velocity (stop below) 1.0 Lower velocity threshold, in ms™'
Used to decide where boulder stops

Fly/roll transition thresholds: 3.0,5.0 Minimum span (in metres) of parabola and minimum velocity

dist. and velocity threshold, in ms™, for transition from free-falling to rolling

Fly internal tabulation 2.0 Maximum distance, in metres, along ballistic (free fall) segment from
two successive points

Roll internal tabulation 2.0 Maximum distance, in metres, along rolling segment from two
successive points

Qutput tabulation (dist. among 3.0 Minimum distance between successive points along rock-fall trajectory

points) in 2- and 3-D output files

Path array size 10000 Maximum number of points in single rock-fall trajectory

Generate 3-D vector files 0 Flag to decide if 3-D vector files, in ASCII format, will be generated

(uStation) 0=no, 1 =yes

Generate 2-D vector files 1 Flag to decide if 2-D vector files, in ASCII format, will be generated

(Arclnfo) 0=no, 1 =yes

Stochastic flag 1 Flag to turn on or off (0) stochastic modelling. Number is used as seed
for random number generator

Stochastic ranges (%) angle, 3,556 Percentage of horizontal angle (0-45°), vertical and normal energy

vrest, hrest, frict restitution coefficients (0-100), and dynamic friction angle (0-100)

used to compute range of values from which to draw randomly figures
to be used in computation

Values are stored in stones.par file.
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Rock Fall Hazard Simulation Model
(Central Taiwan)
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Variable description Variable
Terrain-unit drainage channel magnitude MAGN
Terrain-unit drainage channel order ORDER
Terrain-unit drainage channel lenght LINK_LEN
Drainage basins total area upstream the terrain unit AREAT C
Terrain-unit area SLO_ARE
Index of terrain unit micro-relief R
Terrain-unit mean elevation ELV_M
Terrain-unit mean slope angle SLO_ANG
Terrain-unit mean slope angle squared SLO_ANG2
Terrain-unit mean slope angle standard deviation ANG_STD
Drainage channel mean slope LNK_ANG
Terrain-unit mean lenght SLO_LEN
Standard deviation of  terrain-unit lenght LEN_STD
Terrain-unit slope (lower portion) ANGLE1
Terrain-unit slope (intermediate portion) ANGLE2
Terrain-unit slope (upper portion) ANGLE3
Concave profile down slope CONV
Concave-convex profile down slope COov_cocC
Terrain unit aspect facing N-NE TR1
Terrain unit aspect facing S-SE TR2
Terrain unit aspect facing S-SW TR3

F 5 WPHITSIR S e TS e 7 P2 SDRC fif

Standardized Canonical Discriminant Function Coefficients

Function
1
AREAT_K 437
SLO_ARE .380
ELV_M -.675
ANG_STD 156
LNK_ANG 241
ANGLE1 343
ANGLE2 .558
CONV 142
coc_cov 239
IRR 144
ccC 155
TR2 215
ALLUVIAL -.233
SAND_MUDST -.608
SAND_SHALE -.135
FAULT_B -.080
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B8 Susceptibility class
I 0.01-0.20
0.21-045
0.46-0.55
0.56 - 0.80

I 081 - 1.00
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