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Coal Pillar 3izing - Jenwal .line
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Scopes Tnis report is presented el tne reiuest oi ure .

Genwal Coal Jo.. 3Soecificall 3lacknawk in asked
by ?
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to evaluate tne feasibility of nsiag 60'x8C' centers on tue
entries and rooms projected for future =ining: in Yn: Geanwual
dine, and to compare extraction r:=tios und »ill=sr suren_sus

witn tas pres:ent 8C'x 8C' ceater _rojections.

frocedure: Various illur sizes wer: evulucted oo cover leglns or
7CCY ani 1CLCle i fuctour of sul=wy w.3 L.20 2sicdlstad

for eazn o1 tue pillur sizes, :u1d .13 swiety foctor uss

W

ive importunce wad lon

ct

relatad to the relc

projected nining arcuas (l.e.-Mains vs. @501a3).

Criteria: e following criteria were used in Loz =velastions

(1) Jomuressive streagth of ti= soul =

.

Hotes:s Jouspressive 3strengtns of coals in nis =res ure
nignly verieole ani ey rua from 1200 Lo liillpsi;
nowever, a conservative iigure of 14(L usi nss
been assumed due to unavuilasle test duta for
tals mine.

(2) “ining Heiznt - &',

(3) Entry width = 2G'.
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(4) Minimum acceptuole safety fauctor for ain entries - l.D.
(5) Minimum acceptaole sufety factor for Rooms - l.).
(6) Mein iZntries ure assumed to nave to reusain in plaece
greater than 2 years. (bong lerm).
(7) Rooms will oe driven and left or pillared snortly
after development (3nort [eruj.
(8) Overourden Density = 145 las./ft.5 or 1.0 psi ver foou

of overourden,
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Equations for pPiller 3ize
and
Sefety Factors for Genwal Mine

Coal Strength - 1400 psi. = C

Piller Strength = 2, = C (o778 + 222 ( =) )

’p

Tl

Cp = Pillaer Compressive 3trength
W = Width of Pillar
H = Hdeignt of Pillar

A
Recovery Factor - R = 22
A
t
Ao = Area of zZntry
R = Recovery Factor
Ay = Total area

safety Fuctor - F.3. = Gp (1-r) / 3¢

Cp, = Compressive 3trengtn of rillar

R = Recovery Fuctor

Sy = Vertical 3tress = Overourden Thickness x Jeasity
F.3.= Factor of 3Safety ‘

"Rock Mechenics and tne Design of 3tructures in Rock", vy OJvert
and Duvall, (pp. S4-543).

"Mining Engineering Handbook", Volume I, (pp. 7-4 to 7-43).
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Jalculations

4G'x 40! Pillars (6C' Centers)

C=1400psi; W = 40%; L = 40'; Wy = 2C'; H = 6%,
S, = 140G (778 + .222(40/0) ) = 3lol psi

R =20 x (o0 + 4C) / oL x oC o)

€ 3y = 7GC psi (7C0' Cover), F.3. = 3lol (1-436)/7CC = 1.99

& 5y = 100C psi (1CCC' Cover) Fofa= 316l (1-456)/100C= 1.9

4C'x 1CCY Pillars (6C'x 12C' Jenters)

S = 1LC psi; W =4C'; L o= 1LY Ny = 26'; £ o= '

X = 140C (773 + J022 (4C/90) ) = 5161 psi

R = 20 x (CSL + lC’C) / 60 x 12¢ = 941"

€ 3, = 700 psi (70C' Cover), F.3. = 5161 (1-.44)/70C = 2,53
€ Sy = 1CCC psi (1CCO' Cover),F.s. = jlol (1-.45)/1ccc= 1.77
6C'xz 60 pillars (X' Centers)
C = 1400 psi; o = 6C'; L = ou'; Wy = 20'; H = o',
Cp = 1&KGC (o778 + .222(6C/6) ) = 4197 psi
R=2Cx (8 +6C) / 8U x 8C = .Uk
€ S, = 70C psi ( 70C' Cover), Fu3. = 4197 (l-o44)/ 7CC = 3438
@ Sv = 10C0 psi (100C' Cover), F.3. = 4197 (l-.44)/1CCC = 2.5
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Conclusionss Based on the calculations, room pillars driven on
6C' centers (4C'x 40' pillars) will nave a sefeby
factor of 1.39 or greater with less thnen 1CCL' of
cover., This is acceptaovle for short-term entries.
Main Zntries will have to re:uin open until room
development and pillaring zre comvleted. 3ince %ie
Mains zre under the heevier cover (7CC' - 10(C'),
they snould not oe driven on ol' centers. To uzly

ensure longevity, aeins snould ve drivea on 4C' x 1701

centers or &C'x &' centers. Iae sefety fuctors for
‘ 20 centers are greater tuan ; bLoerefors, tneze
:
| centers ure acceptavle for eitnsr rooos or «mulase.

RecommendetionssRooms can se driven on =itaer 30 or cl! centers

£

witn a reesonsable factor of safety. If rooas ar

(1)

driven on &6C' centers, it is rescommended thet the
main entries be driven initially on 6C'x 12G' cen-
ters. This will provide & greater factor of safely.
The xzsin pillars could then ve split on retreat as
the roous are developed, to optliamize recovery.

If 6C' centers are used for uvotha roous und :wins,

a reasonable factor of safety can be expected,
providing that the meins are developed to the liwmit

oefore room development or pillaring oegins.
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Summarys

(1) 4C'x 4C' Pillars (6C' Centers)

3afety Factor € 7CC' Cover = 1.99
Safety Fuactor & 1CCC' Cover= 1.39

Recovery Factor = 56%

(2) 4'x 1CC! Pillars (60'x 12C' Centers)

3afety Factor € 700' Cover = 2.55

[
bt
.
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-

Safety Factor ¢ 1000' Cover

Recovery Factor = 44%

(3) 60'x 6C' Pillars (£0' Centers)

Safety Factor @ 70C' Cover = 2.30
3afety Factor & 1CCC' Cover = 2.35

Recovery Factor = 44%
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