


Additional enhancementsinthedesign capabilitiesof theprogram
includeadditional safety measuresincluding asafety factor toidentify
support design near the peak support capacity, checks to see if the
support dimensions comply with aspect ratio requirementsto ensure
support stability, and ameasure of roof coveragefor the design layout
of the support system.

The purpose of this paper is to present these new capabilities,
provide some examples of their use, and to present the new support
technol ogieswhich haverecently becomeavail ablefor secondary roof
support applications.

NEW FEATURESIN STOP

The three most notable changes to the STOP are: (1) the
capability to include uncontrolled convergence into the design
requirements for standing roof supports, (2) the addition of design
procedures for cable bolts as an alternative secondary roof support,
and (3) the addition of new standing roof support technologies.

Uncontrolled Convergence

As described in the Introduction, not al convergence can be
controlled by man made roof support structures. However, these
ground movements induce loading in standing roof supports, which
may at times damage the support, and hence should be considered in
the design of these support systems. Following is a description of
how STOP accommodatesthese uncontrolled ground movementsinto
the design of standing roof supports.

First, the user can specify the amount of uncontrolled
convergencein any of the design criteria options. The timing of the
uncontrolled convergence is also part of the design consideration.
Two optionsareavailable: (1) Independent or (2) Concurrent. When
the Independent option is selected, the design convergenceis set to
the controlled component of the convergence, and asecurity check is
madeto seeif the support can maintain the required capacity through
the total convergence, which is the sum of the controlled and
uncontrolled component. If the support cannot maintain the capacity
through this range of convergence, a warning is issued in the
Warnings box. Essentidly, this option is saying that timing of the
uncontrolled convergence is such that it should not be counted on to
generate the required capacity of the passive roof support system to
maintain roof control, however, the support must be stable enough to
continue providing this necessary capacity to control the roof
deformation should floor heave or pillar yielding occur.

Here is an example of independent, uncontrolled convergence.
A 100-ton Heintzmann ACS support is selected for analysis. The
design criteriaare chosen based on the performance of aconventional
4-point wood crib support system, which has previously been
successfully utilized in this situation. Using the current support
systemto establishthedesign criteria(figure 1), aload density of 11.6
tong/ft at 3 in of convergence is established for a double row of 4-
point cribs constructed from 6x6x36 in poplar timbers on a 96-in
spacing. Itisalso shown that an uncontrolled convergenceof 5inis
set. Asseeninthedesign criteriasummary at the bottom of theform,
theuncontrolled convergencetimingisdesignated asI ndependent and
asecurity check isset up at 8 in of convergence equating to the sum
of the controlled (3 in) and uncontrolled convergence (5in). Figure
2 depicts the performance window for the ACS support. It is seen

that therequired spacing of asinglerow of ACS propsto providethe
required 11.6 tong/ft at the design convergence of 3.0inis77.1in.
However, asthe Warnings box shows, the ACS supportisinyield at
3in of convergence and failsto provide the required 11.6 tons/ft at
8.0 in when the uncontrolled convergence is added to controlled
component. It is seen from the Ground Behavior and Support
Performance box that the ACSreachesitspeak |oading at about 2.25
in and sheds loads fairly quickly after reaching its peak load.
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Figure 1. Design criteriabased on the performance of a 4-point
wood crib with an uncontrolled convergence of 5 in included
with adesign convergence of 3in.
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Figure 2. The ACS support system failsto provide the required
capacity at 8 in of convergence.

The other option is for the designation of the timing of the
uncontrolled convergence to be Concurrent. This means that it is
occurring a the same time as the controlled component of the
convergence and is thus acting to mobilize the support capacity to
provide roof control. The design convergence for the support
analysisisthen set to the sum of the controlled convergence and the
uncontrolled convergence. In this case, the security check is set at
the controlled component of the convergence. Theideaisto check
to see if the uncontrolled convergence did not occur, would the
support have the same or greater capacity as it would with the
uncontrolled convergence.



The previous exampl e of the 4-point wood crib support system as
the current support systemisagain used, except now thetiming of the
uncontrolled convergence will be designated as concurrent and the
design convergencewill includethe5in of uncontrolled convergence.
As seen in figure 3, the load density requirement a 8 in of
convergence for the wood crib support system on a 96-in spacing is
14.9 tong/ft. Figures 4 and 5 depict the assessment of the current 4-
point wood crib (figure 4) and a Propsetter support (figure 5). The
wood crib system continuesto provide greater support capacity asthe
convergence continues (see the performance curve in the Ground
Behavior and Support Performance box). Hence, if the uncontrolled
convergencedid not occur, thewood crib system at the 96-in spacing
would not provide 14.9 tong/ft at 3 in of convergence, and hence, the
wood crib support systemfailsthe security check. The Propsetter on
theother hand, reachesits peak loading early in theloading cycle, and
although the support isyielding at 8in of convergence, it providesthe
required support capacity at 3 in of convergence as well.
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Figure 3. Design requirements set at 14.9 tong/ft with at a design
convergence of 8 inincluding 5 in of uncontrolled (concurrent)
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Figure4. A conventiona 4-point wood crib fails to provide the
required 14.9 tong/ft at 3 in of convergence
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Figure5. The Propsetter support on the other hand can provide
the required 14.9 tong/ft at both 3 and 8 in of convergence

Using a Ground Reaction Curve to define the design criteria
affords the user an additiona capability with uncontrolled
convergence that is concurrent with the controlled component by
allowing the user to adjust the spacing to determine a spacing that
will make the support in compliance with the security check. Here
is an example. Again we will use a 4-point wood crib support
system for andlysis. In this case, a hypothetical Ground Reaction
Curve is selected for the design criteria as shown in figure 6. The
design convergence is set at 8 in with 5 in of uncontrolled
convergence occurring concurrently with the controlled component.
The required support load density is 20.8 tons/ft using this ground
reaction data. Itis seen from figure 7, that a double row of 4-point
wood cribsconstructed from 6x6x36-in oak timberswill providethis
capacity when employed on a115-in spacing. However, thissystem
also fails the security check at 3 in of convergence, meaning that if
the uncontrolled convergence (i.e., floor heave) did not occur, the
wood crib would not provide 20.8 tons/ft at 3 in of convergence.
However, by selecting the User Defined Spacing option in the
Support Layout (figure8), it can be seen that at an 84-in spacing, the
same 4-point wood crib design provides 20.8 tong/ft and meets the
security check, meaning that at this spacing the support would
control the roof even if the floor heave did not occur.
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Figure6. Design criteriaof 20.8 tong/ft established from a
Ground Reaction Curve at 8 in of convergenceincluding 5in
of uncontrolled convergence


























