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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Health and Safety | Mount Hope, West Virginia
District C May 16, 1961

Memorandum

To: W R. Park, District Supervisor

From: J. L. Gilley, Mining Health and Safety Engineer

Subject: Report on investigation of minor coal-mine bump, No. 2 mine,
Chafin Coal Company, Rita, Logan County, West Virginias,
March 29, 1961

A coal-mine bump which resulted in mlinor abrasions and brulses to i employees
occurred at 2:00 a.m., March 29, 1961, in the 5 north section of No. 2 mine,
Chefin Coal Company. After receiving first aid underground, the 4 men were
taken to a hospital in Logan, West Virginia, for further treatment and
observaticn. The injuries were determined to be of a minor nature and the
men were released from the hospital; however, 2 of the men lost one day

each from work because of soreness from brulses received in the bump.

The author was informed about the coal-mine bump by W. R. Park, Supervisor
of District C, and an investigation was started on the date of the occur-
rence and completed the following day. Federal Coal-Mine Inspectors James
T. Whalen and Williaem M, Cordray visited the scene of the bump on the
morning of the occurrence and accompanied the author underground the follow-
ing day for further observations. An investigation was also made by repre-
sentatives of the West Virginia Department of Mines.

The No. 2 mine is at Don, approximately 3 miles west of Rita, Logan County,
West Virginla, and operatef In the upper Cedar Grove coal bed through drift
openings. The average height of the coal bed in the section involved 1s

LY inches, but measured 40-42 inches 1n the immediate vicinity of the coal
outburst. The coal is high-volatile in rank, black and shiny in appearance,
and possesses s fairly high degree of hardness although it 1is brittle. The
coel shatters or breaks somewhat readily under stress or a blow. Pulveriza-
tion of the coal by abnormal stress upon the coal pillars in this mine
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produces the characteristically dark brown color of bituminous coal.
Face-and-butt cleavage planes in the coal are not pronounced. One of the
lmportant characteristics of the upper Cedar Grove coal bed on this prop-
erty, especially in areas where the mine floor is firm and the cover is
comparatively thick, i1s that considerable amounts of latent energy can be
developed in comparatively smell coal pillars.

— :

A total of 58 men, 49 underground and 9 on the surface, was employed on 3
shifts a day, 5 days a week, and produced a daily average of 1,400 tons
of coal, all loaded by mobile loading machines into shuttle cars. Coal
is transported from the sections by a rubber-conveyor belt, thence to
the surface by rail haulage.

Development and pillar extraction was by & room-and-pillar method. Main
entries were projected 5 abreast on 60-foot centers. The 5 north room-
panel entries were projected 7 abreast on 60-foot centers , but previously,
all room entries were projected 5 abreast on 50-foot centers at intervals .
of 460 feet off the main entries. Rooms were on 50-foot centers, and the
interval between crosscut centers (room end entry) ranged from 60 to 80
feet; however, entry and room crosscuts were on 75- and 70-foot centers,
respectively, in 5 north section. Projections for entries, rooms and
crosscuts in > north specified that the respective widths not exceed 22
feet; however, this minimum requirement was exceeded at severzl locations.

1t will be noted from Sketch C that the proposed procedure for extracting
pillars in 5 north was by the split-and-fender method with the splits
driven 30 feet in width leaving 9-foot-thick fenders to be recovered open-
ended. A flat pillar line is employed and pillaring begins as soon as a
panel of entrles is driven to the boundary line or the desired distance.
Rooms, it will be noted, are projected to the left off the 5 north panel
entries toward the previously mined-out 4 north panel entry. The above
proceaure for extracting the pillars was not being followed during this
investigation.

The irregular crests of the mountaln ranges on this property attain a
maximum elevation of 2,093 feet, and logs of drill holes indicate that
the maximum cover is about 846 feet. The maximum cover over the 5 north
territory perhaps ranges from 500 to 750 feet in thickness. The immediate
roof’, as determined by observation of the structure in caved areas and
from 1ngs of drill holes, ccmprises firm, thinly laminated gray sandy
shale ranging from 17 +to 46 irches in thickness overlair bty comparatively
thick-badded; thinly laminated strata of firm shales with defined bedding
planes. Logs of 3 drill holes indicated that the overlying shale forma-
tions ranged from about 17 inches to 49-1/2 feet in thickness at some

"locatlons and that the several overlying strata of sandstcne range from a

few feet to as much as 89 feet in thickness.

Normally, the mine floor comprises about 69 inches of shclie, the first
few inches of which heaves very readily under pressure and is affected by
excessive water. The immediate flcor (the first 6 to 8 inches) in 5
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north generally contained a layer of impurity (bone and coal), known
locally as "false bottom", which heaves very readily near the line of
extraction and especially at areas where plllar dimensions were decidedly
unequal. The immediate floor is underlain, generally by a bed of sand-
stone ranging up to about 35 feet in thickness. The floor, insofar as
could be determined, was not affected at the immediate location of the
bump, but the floor was heaved along the roadways apparently from pressure
in the outby crosscut, along the back side (No. 1 entry side) of the coal
pillar involved, and in the roadways of the 2 adjacent rooms (Nos. 16 and

17.)

The timbering system adopted required one row of posts to be set on } -foot
centers along each side of the 1lh4-foot roadways in entries, rooms and
crosscuts, and a minimum of 2 safety posts set at each working face.
Breaker and turn timbers were required at the entrance to pillar 1lifts in
addition to one or more rows of pcsts set on i-foot centers next to the
gob area during mining of pillar lifts. Sufficient timbers as required
were not set in some instances;, particularly breaker posts during mining
of the final portions (push-outs of the pillars) during this investigation.

The miningz system used, the extent of development and extractlon, and the
comparative dimensions of the coal pillars in the 5 north section at the
time of the coal-mine bump, are illustrated in Sketch A. The location of
the workmen and equipment at the time of the bump and the extent of the
area affected, are shown in Sketch B. The proposed mining procedure for
the extraction of individual pillars in 5 north is shown in Sketch C.

The outburst occurred along a coal pillar rib between Nos. 1 and 2 entries
of 5 north. The third shift crew, comprised of 9 men, entered the mine &at
midnight and arrived on the section about 12:20 a.m., on the date of the
outburst. After receiving their instructions, the workmen proceeded with
their sssignments of delivering supplies, timbering and moving the loading
equipment to the working face. The loading machine (81AH Jeffrey) was
trammed into No. 2 entry, and coal-loading was started from the No. 2
entry side of the chaein pillar between the Nos. 1 and 2 entries (see
Sketch A.) This particular chain pillar was 61 feet in length and 36 feet
in thickness and slightly larger in dimensions than the immediate adjacent
pillars. The cutting-machine crew on the previous shift had undercut the
coal after several shuttle cars of coal had been loaded from along the

No. 2 entry side of the pillar, to a depth of about 6 feet and for a
distance of about 45 feet. This was the first undercut made in this
pillar; the coal was not blasted after it was undercut. Blasting after
undercutting pillars is seldom done in this mine, because much of the

coal falls or is dislodged during cutting operations. However, after

the loocse coal is loaded, the practice is for +the lrading machine opera-
tors to continue to dig coal from the fface or ribs of the plillars with

the loading machines as long as the pilliars csontinue to "vork' or can

be made to "bump'" by the stresses from vercuscion crzated L “he loading
arms of the loading machines penetrating or striking the coal pillars.
This was the procedure being followed in attempting to mine the pillar



Yo e -

Ty
Al
w. o Af T SRR "'1."‘-!'?' T ]
R SO VIS S At
. & Mtﬂﬂ-‘lf .

o ' 5

; ' P
SRR
e gl oyl gl syl o - il

| - L |
. 1.: AN L
) E I_;: .’i.
&

involved immediately prior to the outburst. About 40 tons of coal had
been loaded in the place when it was decided that the coal was too hard

to dig "from the solid". Preparation was in progress to move the loading
machine and tools to the adjacent No. 3 entry chain pillar when the out-
burst occurred. Plans were to cut the place after the loading machine had
been tremmed to No. 3 entry.

Five men, including the section foremen, loading-machine operator, cutting-
machine operator, timberman, and driller, were in the place and were Jjust
starting to leave when the bump occurred. The stress wave, created by the
release of pressure from within the pillar, and flying particles of coal
resulted in minor bruises and/or sbrasions to the section foreman, loading-
machine operator, cutting-machine operator, and driller.

The outburst was accompanied by sufficient force to move the front end of
the loading machine several inches away from its position near the coal
rib of the pillar. About 2 tons of coal were expelled from the pillar
face or rib and a dense cloud of dust was thrown into suspension. Coal
was shaken down but not expelled with force from the other 3 sides of the
pillar. The floor and roof at the immediate location of the outburst, .
ingsofar as could be determined, were not affected, and none of the timbers
wvere broken in the immediate vicinlty of the outburst. Eculipment was not
damaged. -

From interrogation of witnesses and from statements by officials and workmen
employed on the other shifts in the 5 north section, it was learned that
light bumps frequently occurred while coal was being mined with loading
machines from the "solld“ faces or ribs of pillars a.nd occasionally during
cutting operations.

It will be recalled that on September 30, 1960, a coal-mine outburst of
cousidcerable magnitude occurred under somewhat similar circumstances in
the 4 north section (now mined-out) a distance of about 900 feet from the
location of this bump in 5 north.. |

From Sketch A, it will be noted that the 5 north development entries had
been extended to the boundary line, a distance of. approximately 2,535
feet from the main erntries and that retreat mining (pillar recovery) was
800 feet outby the boundary line. Pillar extraction for approximately
350 feet outby the boundary line was very successful with an ultimate
recovery reportedly at about 94 percent, and apparently the roof had caved
extensively. However, for the next 150 feet outby, adverse mining con-
ditions, including low coal, a steep grade, and excessive water, were
encountered. Consequently, several piller remnents of various dimensions
(some were practically full-size pillars) were left unmined in that area.
These unmined pillars and pillar remnants undcubtedly delayed and/or
prevented the thick overlying roof strata from caving as soon s desired,
This condition likely accentuated the bending mcovexsiits iz the roof with
the resultant imposition of unequal stresses upon the outby entry and
room pillars. |
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From Sketch B, it will be noted that the room and entry pillars in 5 north
were of ditferent dimensions. This situation in combination with other
factors, including excessive widths of several of the openings, could have
possibly created a differential in the load-carrylng capacity of several
of the pillars, as indicated by the difference in the degree of conver-
gence in the vicinity of the extraction areas of rooms and entries.

The immediate roof stratum had caved inby the extraction line prior to

the outburst. However, at the time of the investigation, the main roof,
which could be seen at some locations extending seemingly intact for con-
siderable distances inby the active area, was "working" at high elevations
above the coal bed, thus indicating an impending "pillar fall". Occasional
audible sounds emanating from some of these coal pillars flanking the
extraction line indicated additional stressing. An extensive "pillar fall”
did occur in the mined-out area about 12 hours. after the outburst. -

From Sketch B, it will be noted that the method of extracting the individual
pillars at the time of the outburst was by slabbing a.nd/ or by driving =

wide pocket through the pillar, then recovering part of the triangulsar
stumps formed at the corners of the pillars. It will be further noted that
the pillars in Nos. 16 and 17 rooms, the 2 rooms opposite the entry pillar
in the process of being mined at the time of the outburst, were not mined.
Reportedly, the reason for not mining these pillars in .line with the entry
pillars was because of adverse roof and floor conditions.

It is the opinion of the author that this coal-mine outburst was the result
of an accumulative process from & combination of the several factors dis~
cussed above, and recommendations which are thought will minimize coal-
mine outbursts in this mine, and which were discussed with the management
during this investigation include:

‘1. A system of mining should be adopted that will produce the
least number of critical areas during retreat mining. Critical areas are
produced by pillar line points, pillars not developed sufficiently in
advance, improper sequence in development and extraction.

2., The mining system should require that coal pillars be developed
as nearly uniform in shape and slze as practicable. Consideration should be

given to increasing centers of entries and rooms to a minimum of not less
than 60 feet.

3. Complete extraction should be striven for and pillar remnants
should not be left. If it is not possible to recover such pillar remnants,
their load-cerrying capacity should be destroyed.

L. Pillars should be recovered in a straight line. Irreguler
piller lines result in excessive pressures.on the pillar line roints.
(Those jutting into the go_bs.) Experience has shown, however, thet the
lead end (top end) of a pillar line can be kept slightly in advance.

1



5, Widths of roadways in rooms and entries, including crosscut
openings, should be kept to the minimum required by the approved mining
plan (entries - 20 feet, rooms - 20 to 22 feet). The adopted mining plans
and practices should be complied with at all times.

6. Inducer shooting has proven beneficial in the mining of
stressed pillars under controlled conditions and the method should be
consldered.

7. Loading (digging) coal with a loading machine from the ribs
of stressed pillars, where conditions are favorable for bumps, should be
discontinued.

8. The pillars should be recovered by the open-end 1lift method.
The 1ifts should be driven so that each 1ift and adjacent consecutlive lifts
will be mined along the gob sides of the pillars. Preferably, only one 1ift
should be mined in a pillar at a time and this 1ift should not be driven
more than 22 feet in width.

The suthor gratefully acknowledges the courtesy and cooperation of the
employees, mine officlals, and State and Federal inspectors during this
investigation. '

Respectfully submitted,

/s/ J. L. Gilley

J. L. Gilley
Mining Health and Safety Engineer
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Minor Coal-Mine Bump
No. 2 mine

Chafin Coal Company
Rits, Logan County, West Virginia

March 29, 1961

Scale 1" = 200!

SKETCH A
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