Practices in Rock Engineering

Final Exam with answers
December 6, 2010

1. Describe the Voussoir beam model used for roof design of excavations in a
stratified rock mass by Diederichs and Kaiser and give an explanation of the

following graphs (Fig.A & B) related to the model.
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Fig A= normalized span (span /thickness)9| Z 70| [tE normalized deflectionif
normalized arch lever armQ| H3lE HOFE= ZAO|Ct O|Mf arch lever arm& lateral
thrusto| & ACHoMel B 28™l & 5L BHAEFe| =2 #2|0|Ct.
Fig.B= normalized span®| Z7t0f [}E normalized arch thickness HzlE EO{F= A2
Z EvansL} Brady and Brown2 H19| span Z7t0f [}ZE thrust archQ| FH#H3I7F QiCt
7H5IIR| B Wright @F UDECE 0|23t XM A0 = span S710f| M2} archQ]
FHZE dagtEs ERCL

2. Categorize the nine underground mining methods into three groups according to
supporting methods, and describe each of the four mining methods indicated by

the following figures.
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Answer:
Pillar supported — room and pillar, sublevel and (longhole) open stoping

Artificially supported — bench and fill stoping, cut and fill stoping, shrink stoping, VCR

(Vertical Crater Retreat) stoping
Unsupported — Longwall mining, sublevel caving, block caving

i

Fig. A — Sublevel open stoping: ZX|= ring-drilled &= long parallel 2its 2}
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3. A flat-lying coal seam 4 m thick and 100 m below ground surface has
been mined with 6.0 m rooms and 3.0 m long rib pillars, over the lower
2.5 m of the seam. The strength of square pillars, of width w,, and height
h, is given by
S = 8.1 h~ 07 w2s
where S is in MPa, and /# and w,, are in m. The unit weight of the
overburden rock is 25 kNm3. Determine
1) Pre-mining vertical stress
2) Average axial pillar stress
3) Pillar strength

4) Safety factor
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5) Pillar width to achieve the factor of safety of 1.6 when an extra 0.5 m of

coal is stripped from the roof.

Answers:

1) P, =100 m x 25 kNm3 = 2.5 MPa

2) op = 2.5 MPa x (6+3)/3 = 7.5 MPa

3) S=281x 25067 x (2 x3)% =10.74 MPa

4) S.F. = S/op =143

5 1.6 = 81 x 3067 x (2 x Wp)%°/ (2.5 x (6 + W)/ Wp) > W, = 3.68 m

4. Describe three kinds of undercut strategy of the block caving method.

Answer:

Post-undercut: Conventional undercutO|2t 1= &2|2Ct Extraction levelS HASIHZ
undercut £ {3t MZEOtE AA|SICE UndercutE BZH=7| MO| cones, drawbells, EE=
troughs2| M =828 D= FEE Undercutg ZHEEH 2 &M Q1=0| 7ts5t2
2 MAEE HO|AM Q2/3tn ZAMOO0|7t compacting E 2E0| ACH= Z{0|1 CHE e
undercutd} extraction level A}O| QHIY| =& 230| XKSIE2 X EH/HELS ZWQZ o
C}.

Pre-undercut: Extraction levelS BTFS7| FO| undercutg TH=CE MZAl undercutzf
extraction level AFO|Q| £=HHE|= XA T & AO|Q £AIAHZ|Z MHTICI 452 B A,
™2 extraction levelO| de-stressed A A HAHEEZDZ X[EO| EQMO| A= A
F o=l Mol rock fill H2E 6,_H:tf Z40|C}. EtE 2 extraction levelO| A broken

IO Msto gz ZAHSHY drawbellS BHS0{0f SHCH= A
1} ore compactionO| 0{L}7| #lCh= Zi0|C}

Advanced undercut: extraction levelS &
EH
=]

rockO| R= undercut level2 &td

Moz Jjutst AFEO|A undercute A K|
Stk %29 block and panel caving B8O =2 fEHE|D QICh Post-undercutd}t pre-
undercutg EEsl0 £ QF OHH4 HHO|A O|™O| ULCL.

|0 HI

5. Explain following terms
1) Crown holes
2) Chimney caving
3) Plug subsidence
4) Critical/subcritical/supercritical area

5) Angle of draw



Answers:
1)

2)

4)
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Crown holes: H&0| 2|X[ot HELHSS2

JErHEol TS 2oltt

dF0M LoLt= Hote| HEZ

Chimney caving: piping, funneling, E£= sinkholeO|2t 1= E2|H X|5tE5 52
XFEH S8XE7K A mtn|/0|50| L5t ddxl= dstolth ¥
=9 tHE =l

Plug subsidence: 5 dAte| CHSO[LE UMl ez LXATA (ZAI0)
UMSt= chimney E 3ol YF0|Ct.

Critical/subcritical/supercritical area: critical areaZt A& FSIO|AM Z|CHE S
£ go7|s 339 HLZFEZ 7t2[7|0 subcritical2 O|ECH 22 gfez
otol Z|CHEto] Y ST LIEtY 4= U= x| HotECLH 22 FL0|C}

Xl
O
32| 5= 7t2|ZIct

L=

ES
Supercritical areas= critical area2Ct O & & 71
ots&2 dAE Sitste =AM SsEHMS) BAEERH HSHIt
AlZte|= x@vrxm@ X MAtO[| ZtO|Ct O] gto| OB strong rockg
o|O|stLt,



