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Development of Computer Software for Analysis and Design of Rock

Slopes Based on Expert’s Knowledge and Experience

o
=

¢ A a Y
FO9MAAII015E AT NAAIMA lﬁﬂﬂ‘lﬁl‘i
s una TuTatssd

@ = ey I'd
duindyimnsiumans

wvvinedomn Ty Tabiguii

T uuganpum idsnnumrinedumaluladgawd Devdasinm w.a. 2545 uos 2546

LY o o - L’ =l T a ol
N?N"I‘I!’Jﬁﬂlﬂﬁﬂ')'lﬂiﬂﬂﬂﬁﬂﬂﬂBxﬁﬂﬂﬂﬂﬂSdﬂ]‘!?ﬂﬂllﬂlﬂﬂﬁﬁlﬂﬂ?

flutBy 2546



unfingo

aoufiuneferii Ivmu A uamsistide ¥ lunssufnadvsnm
iazesnuuUAs s AImABUe AN d S nuarn T warn udens
mqﬁw%ﬂaﬂﬁu'lugﬂuumhq q i..m.lm‘sﬁmu-uawnvlﬁmi"hiag"luﬁug'lwaaqmnﬁﬂ'wmm
ungnaufjunuaady udvzewdonimd 'umumsm‘mmnTua wozlsy ﬁummfumﬁs?;uwuy
maﬁuuamﬂﬁummﬂumq:ﬂuﬂmmmamsmmnﬂﬁu Fofy Tvdvdn q Alwansznude
mnu:mwumuﬂﬂmuﬂ'lﬂmnﬂ‘numu1':mmaqmiﬂmuwmmﬁﬂmuﬂﬁ“lwuqum-:
Ginswiyesszuy1f ﬂwammu wu dsgTavesnnumadsanaiy T5ldumryane
v Asiilnngueg msﬁwuwneq‘luﬂ%qw hudu

ﬂaummniqsmlmm‘luamnuugnﬁ%’ui{uiﬂumiBmumammnﬂmaauumn
uawmumsmﬁu'lw'i%qmnnum“mmnmmu\mmmuﬂmﬂuﬁaga umﬁlumui’aun
Wi 9 uawm‘lﬂqnaﬂwﬂugﬂmmmmmnvrﬂu"lumsmwma ilavoamaianatoiifivizan
fin s lrauuuussrazuduglan. mawdanduornnimaewgl 8 Tasead
weslalsunsugawanneglu Visual basic weiuad dafu ssuuSeaunse lamendugl4d
surdwmsunzdsannsoud lviludyeiRadae %]-nnumnunnumwammuamaﬂu'ﬂmuﬂﬁ
si'lm’fauaqmm'unaum‘i’flumm.mmuwaﬂnﬁ'luﬂf\wﬂqﬂﬂu‘l‘ﬁmmmamanumwmwuw
fnume mdmmmnmuﬁqunﬁsm’mm f]mmmm‘?anamms jivsadasvndiaung
mmandes diziimiimae fndngu msdurzdouvesiu swdems@dinnisy
fedrinlumsnenuuy gafsraeivesinsams qaq TufuwcnszuuesinedSmanmand
wmuu;nwumaamswmmumnuﬂmw1i‘.|u‘l1J'lé’ yavsnzunuszgnimunndidlsiumd
fidsernaszminimumwedisfumdriezmemsdamdnunznafiufivandeiy iy
ﬂ:ﬂ‘ummewﬁwavzg]nﬁmuﬂfumﬁmﬂumqmmﬂzuuummu amniwaihweimsdaraie
annsofnandlaupin = SR *1) Taudt R, fin Azuunandusaziiods wiadnsina bl
wdssnmuswmazlledy aedsendin 070) 1 Ao Advinandorsdunrdifyyeuas
Modoluma bifindesmmusmmmadu asveanilefeihufiosandauidy 10
waz n dhudundsiiundiinnfoselusasnsiinred arahdusmsiomne
Fworiuafinn Wlise e 0-100% m‘mmmm"lumsﬂ1ﬂﬂ.,mumsvw”]ﬁ’g]ﬂﬂaumu
TnemsafioufrufunrumaBoainiiunds 32 uvs Aeftinedosnwues lufiadvinm §a
nooomuuihimale ﬁmsumsnamm‘um‘rmuui~mm"m11uﬂmmﬁmmwawmmm
udnzaiiansianaie mnuuﬁvmaﬂmmnwmn'ﬁaenum.mmmvﬂwqﬂTﬁumﬂmﬂﬂ‘um"
ATmABBaIRTl A nfinsan dmeutumsseniuuszivavus o AURAANIITH i
n"nqunvﬂsvﬂauﬁ'uumﬂﬂ'svﬂawmmmanu‘uwsﬂm'si'mmﬂﬂi"ﬂaweaﬂﬁﬂanuuw
At mﬂﬂs"naumm'u 15U yyadaity aoene Saaudae viessuwh qa4 swasBun
vmmnﬂi"ﬂaumn'luﬂil'”qnmu'.\m'iaumﬁuqmaﬂumwummiwwmuua“mmmﬂaaﬂmm

ﬁ’aaﬂm{lwﬁujm muqn'ﬁ'nmumm"‘lumsaaﬂuuumvnu"lﬂnwuwmsnnﬂ%’umaﬂﬂm
qﬂnﬁmmsmummawuﬂ



Abstract

A computer software has been developed for use in the stability evaluation and
support design of rock slopes under various geological conditions and engineering requirements,
The propesed system is not based on the known analytical solutions or theories, but are based on
the heuristic knowledge, inference procedure and experience of a slope expert backed by the
rationate and logic. As a result, other factors (beyond those considered in the classical methods),
that may have an impact on the stability can be explicitly incorporated in the analysis, e.g., slope
history, excavation methods, existing vegetation, current support, etc.

This computer software is formed by neural network of paths and decision making
procedures that use rock slope characteristics as input, evalvate the information, and lead to the
output in form of the probability of failure. The modes of failure considered are plane and wedge
sliding, toppling and circular failures. The program structure is developed on Visual Basic
software, and hence makes it interactive, user-friendly and revisable. The input rock slope
parameters are hierarchically charactetized into several groups using various criteria, e.g., site
characteristics, geological and hydrological conditions, mechanical properties, slope geometry, past
failure, vegetation, ground vibration, engineering requirements, design constraints, and project
goals, etc. The kinematics analysis is first performed to identify all potential modes of failure. A
set of rating is assigned to these parameters for each failure mode considered. Recognizing that the
role of these parameters can be different for different conditions of the rock mass, a set of
influencing factors is also derived as a multiplying factor for the corresponding parameter, The
probability of failure for each mode can be calculated by P{f} = Z{R, * 1 }, where R, is the rate for
each parameter, 1 is the influencing factor, and n represents type or number of the parameters
considered for cach slope (varying from 1, 2, 3, 4...n}. The predictive capability of the proposed
software has been verified by comparing with 32 actual rock slopes under a variety of stable and
unstable conditions. The results are satisfactory. For the support design, the system first identifies
the functional requirements for each mode of failure, Based on the slope characteristics, the
software selects the most suitable design solution for the reinforcements. A total of 9 design
solutions are available. They comgprise different combinations of the design components (e.g., rock
bolt, wire mesh, shotcrete, drained pipe, efc.). The specifications for each design component are
determined by the failure characteristics and the safety requirements. The final design

recommendations also include the constructien process for each type of rock support.





