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Analysis of Excavation and Support of
High Rock Slope

Abstract

High rock slope (HRS) is a common type in practiced projects such as mining
engineering, comumunications & transport engineering, hydraulic engineering and
national defence construstion etc. Its stability has an important ipfluence on those
engineering. Instability of slopes dus to natural action and human activity has resulted
in huge loss, whereas reasonable désign and su;;.lpnrt of slopes evidently benefit people.
Therefore, the stability of rock slope has become an impoitant problem so that many
studies have been proceeding and occupied maey resoutce provided by nation and
local govemnment. '

On the given engineering background, some problems related to slope stability
were thoroughly studied in this dissertation. Some results have been shown as follows:

. Some wmain factors to rock slope stability were analyzed by scnsibility analysis.
The conclusions are shown that earthquake bas a most influence on its stability,
cohesion ¢ and friction angle @ in the next one, groundwater level 2 in the third, and
density o of rock masses and height 7 of slope minimal.

2. Rtl.iability of rock slope was done using Responding Surface Method (BSM) and
Monte-Cario Merthod (MCM) respectively. Reliability index Hcalculated by RSM
©and MCM are different, which indicates the non-convexity of limit state curved
surface in representation of stability of slope. Analysis results in light of MCM
indicate that the variation cocfficienis of ¢ and & have more notable influcnce on £
than their means, and their correlation has little.

3. Initial ground stresses of rock slope were simulated, using boundary
dispigcement method (BDM) and stress function method {SFM) respectively, and
combining with finite element method (ILEM). The practical results indicate both
methods can simulate the initial stress field with g-.‘:md effect. On the base of least
sguares, using measured data and some optimization methods, both BDM and SFM
can get the simulation of stress field and directly provide initial stress state for
subsequent stability analysis of slope. BDM can 6vcrcomc the shortcoming of excess
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assummpion sepuita o otier: sinlatidn, tothods, shd b widely dsed i elastic-
plastic model.

4, Long-time in-sita S’mﬁﬁiéﬂ of a high rock: ﬂape was done, The supervised
results show good stability of the slope. Analysis of supervised data of multi-
displacement= mnmturmg mstnnnﬁnt (MDMI} shawad that displacement of slope has
intimate relation with free air temperature but the former lag behind the other.

5. Many cases of excavation and support of hlgh rock slopes were symtematically
mmlyz-ead and s:umﬂ mnr.‘:[mmns were drawn Tl’m‘a emsts strm concenfration in _
grading amgle inducnd by uxuavahon and ubvmu.s ::hangc of strcss and strain on
slupm,g surfaoﬂ whlch rﬁduec as ﬂlﬁ increase nf dlstalmc o surface Initial strﬂsscs
dwplamnent of ﬂape an;l axm! fame uf anchar hars mcrenses aa the uwremmt of

{07 . The ingluded angle of the rebounding dmphc;cmmt vnctur and X positive
axis will reduce as the increment of horizantal tectonic stresses. T]1e raducnon of
lithelogic characters and weak, 1nterplayer have unfavombif: mﬂucnce on stability.
This dmsumtmn also ana r;,med the problem of cnsunl]y cuttmg grading, angle which
ﬂuenﬂy happcm in nomtructmn of slupe nngmemn,g .

6. This dissertation ;ot the sbear strength of shdmg surface of slope by back
analysas bast:d nn lm'ut eqml:hnum meﬂmd The practmal results show that this
technique has good eﬁ’ect Aacnrdmg to emuhbnum e:mmtmns, geurm:tnc aquanuns
and ourmtltutwc aquatmns, t]woretu:al derivation of 1dcnt:|ﬁah111ty of hauk amlysm
wasdﬂncwhenslnpe lsmﬂlasucstate

Keywnrd. Hig,h Rock Slupe, Stﬂbﬂlt}’, Rellab:hty, n-Sm: Supervlmun, Grnund Stress,

S:mulatmn Analyals, Fu:ute EIf:ment Ana]yms E:&:avahm and Suppurt, Bm:k
Analj'sis '
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