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1 EXECUTIVE SUMMARY 

During year one of the Longevity of Current Mines (LoCM) programme, a need was identified for 

a lightweight, easily installed underground support unit. The scope was envisaged as a 

continuation of work done by Impala Platinum (Implats). Implats identified composite sticks as 

an alternative to timber support, which is heavy, difficult to handle, and which may face supply 

constraints in the near future.  

Work Package 4 (Support) was initiated and scoped to continue development of the composite 

pipe stick developed by MechCal (subsequently MOC) in collaboration with Implats. The initial 

budgets proposed by MOC could not be accommodated, so the project changed direction to 

consider other non-timber-based support options. Rescoping was done, but not executed as MOC 

subsequently agreed to a scope which would focus on prototype development. A new scope was 

prepared for the proposed work. A Memorandum of Agreement (MoA) was drafted between MOC 

and Minerals Council South Africa (MCSA). Further execution of the project was delayed until the 

approval of the MoA in October 2019.  

Work done so far indicates that the MOC composite pipe stick has the potential to replace timber 

sticks and may compete with grout-based yielding support when assembled as clusters. Initial 

testing of the MOC prototype shows impressive load-bearing capacity and yielding characteristics. 

The response, however, also shows sudden load drops and a lack of consistency in certain batches. 

The work planned will focus on addressing these shortcomings through numerical simulation and 

prototype design and testing. The scope should be revised to reflect changing timelines and 

interim progress. 
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2 INTRODUCTION 

 Background 

During the Mining Phakisa it was clearly articulated that mining operations are struggling to 

remain profitable, primarily due to depleting ore resources, rising costs and inefficient 

production. The Longevity of Current Mines (LoCM) programme is an initiative within the 

SAMERDI programme to identify and develop processes - to be implemented in the short term - 

to extend the life of current operations which are based around the drill-and-blast cycle. The 

support activity was identified as a critical path of the production cycle, requiring further 

investigation into optimisation for safer operations and improved production output which could 

result in reserves being mined for longer. Work package 4 (WP4) – Support - was proposed in the 

2018/2019 budget. 

The project is aimed at delivering a lightweight support unit for use in underground mines. This 

will enable quicker support installation, resulting in improved shift cycle efficiency, and it is likely 

to reduce worker fatigue. The support unit will also be manufactured using composite material 

instead of timber, which can be constrained by shortages. The potential exists for local 

communities to manufacture the units using purpose-built equipment.  

The primary objective for this project was to provide a successfully tested prototype of the 

composite pipe stick. 

 

3 PROJECT PROGRESS 

 Evolution of the work package scope and activities 

Year 1 of the Longevity of Current Mines (LoCM) program identified challenges within the 
current mining cycle. One of the needs identified was for a lightweight, easily installed 
underground support unit. The original scope for the work package is presented in Table 1.  

The scope was conceptualised as a continuation of work done by Impala Platinum. In the year 
2000, Impala Platinum (Implats) conducted research into alternative support systems for 
stope support. Implats, which predominantly uses timber-based support, identified composite 
sticks as a potential alternative. Three manufactures were approached to develop the 
composite stick, namely MechCal, Saltus Poles and Xuba Polymer Industries. MechCal was 
selected as the best option. After Phase 1 (development of the composite stick) was completed, 
the project was stopped by Impala Platinum due to budgetary constraints.  

It was envisaged that the MMP would resume the project at Phase 2, which comprised the 
testing of the already-developed composite stick prototypes. The “Support” work package was 
initiated and planned as indicted in Table 1. The allocated budget was mainly for independent 
laboratory and in situ testing of the composite stick, assuming the final prototypes were 
completed during Phase 1 of the project. 
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Table 1. Original project scope for the development of a composite pipe stick 

No Milestone Activities Milestone Timelines Milestone 

Cost (R) 

Start Date End Date  

1 Start-up meeting with OEM  Set up meeting and meet the OEM 08/18 08/18  48 000  

2 

Obtain and review Implats trial 

documentation 

 Contact OEM 
 Establish motivations and analyse trial 

results 
 Identify applicable environment based on 

strength, yield ability and other properties 
 Establish which timber based support is 

similar to the composite stick for 
comparative studies  

09/18 09/18 70 000 

3 

Obtain yielding timber elongates with 

similar characteristics for comparative 

study 

Source the timber based support with similar 

characteristics to the Composite stick for 

comparative testing 

09/18 09/18  50 000  

4 
Secure lab testing facility and test both the 

timber and composite elongates 

Conduct load-deformation testing of the 

composite stick and the timber support  

09/18 09/18  154 000 

5 

Analyse the results and write a report   Analyse the test results and plot load-
deformation graphs  

 Conduct statistical analysis of the data to 
obtain mean values for each support unit 

09/18 10/18  100 000 

6 

Modify the composite stick with the OEM 

(if necessary) 

Based on the comparison and applicable 

environment check whether the composite 

stick is comparable to the timber support, if 

not change the composite stick mixture  

10/18 10/18  26 900  

7 

Identify trial site at a yielding 

underground environment 

Identify suitable test site based on support 

demand and design support spacing and 

layout of the composite for the trial area 

10/18 11/18  50 000 

8 

Define monitoring objectives and 

methodology with various stakeholders. 

This will include risk assessments, roles 

and responsibility allocation with 

stakeholders (including MOSH 

implementation plan adoption) for the 

successful trial 

Meetings with various stakeholders to 

conduct risk assessment and define 

monitoring objectives for the overall project 

11/18 11/18  100 00  

9 

Obtain monitoring instrumentation such 

as closure loggers, closure robots, fog 

lights and other risk mitigating 

instrumentation 

 Obtain a quotation from the supplier for 
monitoring equipment 

 Purchase the monitoring equipment to be 
used during the trial 

12/18 02/19  120 000 

10 

Conduct trial at a  yielding environment  Monitor the performance of the composite 

stick underground based on the defined 

monitoring objectives 

03/19 05/19  200 000 

11 

Draft report   Compile all information into a close out 
report with recommendations or value 
proposition for the composite stick 

 Research into localisation of the composite 
stick, define the requirements for 
localisation 

05/19 05/19  19 200 

12 QA-QC of the report Circulate report for review 05/19 05/19  26 800 

 

Meetings were held with Implats and with the OEM, which was subsequently became MOC 
Technologies (MOC). Implats indicated that they had selected the MechCal/MOC pipe stick 
based on the following potential benefits:   

 Lighter than timber. 
 Flameproof. 
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 Potentially cheaper than timber. 
 Easy to install. 
 Could be produced locally, using local SMMEs in a local industrialisation program. 
 The design could be altered to suit different environments (yieldability at depth, etc.). 

 
Implats appreciated that the composite sticks were more expensive than timber poles. The 
business case for Implats was based on reducing production cost through economies of scale, 
managing anticipated pressures on the reliability of timber supply and the need for affordable 
yielding support at depth.  
 
Meetings were held with MOC to discuss further development of the prototype. They supplied 
a proposal and cost estimate for MR 3.4 to complete laboratory and underground tests, and to 
conduct pilot plant testing. The available budget at this stage was only MR 0.95. In light of the 
shortfall and the possibility that the collaboration would not continue, the project was re-
scoped to consider alternative support lightweight systems through the execution of industry 
surveys and workshops. The proposed scope is presented in Table 2. The changes were 
communicated to MMP management in October 2018.  

 

Table 2. Revised scope for developing alternative support systems 

No. Milestone Milestone 

timelines 

(mm/yy) 

HR costs (R) Total (Excluding 

VAT*) (R ) 

Start End 

1 Draft a close out report on the work completed (testing 

programme, Impala trials and independent value proposition 

based on the work from Impala platinum) 

26/10 07/11 94 000.00 94 000 

2 Develop survey methodology to be applied for industry 

participation in the survey to identify research focus for year 3 

(interaction with the Steering Committee and SATCAP) 

26/10 23/11 94 000.00 94 000.00 

3 Conduct a survey with Rock Engineers, Department of Minerals 

Resources, Mine Managers and other stakeholders to identify 

industry needs to address the FOG risk by ensuring support is 

installed correctly, timeously at all times 

26/11 30/11 100 000.00 100 000.00 

4 Analyse feedback from the survey and prepare for a workshop 30/11 14/12 54 000.00 54 000.00 

5 Conduct a workshop to identify the project focus for year 3 18/12 18/12 54 000.00 54 000.00 

6 Draft a proposal for year 3 project and submit to the Steering 

Committee 

19/12 22/12 54 000.00 54 000.00 

Total 451 200.00 

 

Before the proposed events could take place, further meetings were held with MOC and they 
suggested a scope which would focus on prototype development in February 2019 (Appendix 
A). A Memorandum of Agreement (MoA) was prepared and the scope was amended again 
(Table 3) in April 2019. The MoA was ultimately signed in September 2019.  
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Table 3. Revised scope for continuing development of the MOC composite pipe stick 

No. Milestone 

Milestone timelines 

(mm/yy) 

HR costs (R) Running cost 

(R) 

Total 

(Excluding 

VAT*) (R ) 

Start End    

1 Project initiation  Aug-18 Oct-18 72,750  72,750 

2 Close out report for composite stick submission Aug-18 Nov-18 251,500 20,840 279,690 

3 Laboratory testing of the composite stick  Nov-18 Jan-19 101,060  101,060 

4 

Comparative study of the performance of the 

composite stick with conventional timber 

support such as Strocams, pencil stick and 

timber packs  

Dec-18 Feb-19 100,900  100,900 

5 

Price comparison of the composite stick with 

conventional timber support such as Strocams, 

pencil stick and timber packs 

Feb-19 Mar-19 65,250  65,250 

6 
Drafting of the value proposition for the 

composite stick and schedule for further testing 
Feb-19 May-19 70,000  70,000 

7 
Submission of the close out report to the 

Steering Committee 
Feb-19 May-19 64,900  64,900 

Total 726,360 20,840 747,200 

 

As discussed above, three scopes were ultimately prepared for this project to accommodate 

changes in research direction. The following sections deal with delivery against the last approved 

scope (Table 2).  

 Milestone 1: Project Initiation  

The research team started with the first milestone, which was to contact OEMs through start-up 

meetings to discuss the work package requirements and determine the OEM’s ability to 

participate in the design and manufacture of the set criteria prototype.   

The OEM met twice with the team from the MMP to discuss the composite sticks. An introductory 

meeting was held at MOC where basic information was shared and a way forward was agreed 

upon. A second meeting was held where the specifications of the sticks, manufacturing process 

and test results were shared. Further to that, laboratory consultants were approached and testing 

procedures were developed. Quotations were received from the OEM (to manufacture the sticks) 

as well as from the laboratory consultants (to test the sticks). Subsequent to this, engagements 

took place between Timrite, MOC and MMP researchers. It was agreed that further testing would 

take place at Timrite’s facilities. A non-disclosure agreement was drawn up for Timrite, but this 

was never signed. The failure to obtain an NDA, together with concerns regarding possible 

conflicts of interest, resulted in preliminary testing being done at the CSIR’s Rope Testing facility.   

The milestone deliverables were met and completed to the cost of R55,250. 

  

 Milestone 2: Close-out report for composite stick submission  

The second milestone deliverable was to submit a close out report for composite stick. This close-

out report presents the details of the work which transpired up to the point of the second 
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milestone been completed. The work completed amounts to R244,690.00, which concludes the 

deliverables for milestone 2. 

3.2.1 Technical details of the composite pipe stick 

A compression test result on a prototype composite pipe stick is shown in Figure 1. The yielding 

capacity of the unit is aptly demonstrated by the maintenance of 380-500 kN loads up to 

deformations of 160 mm. The response also shows sudden decreases in load bearing capacity (at 

30 and 58 mm deformation). These were associated with failure of the circumferential fibres and 

resulting splitting down the axis of the unit, as highlighted in Figure 2. Moreover, Figure 2 shows 

that the damage is localised at the end of the unit, and that the yielding mechanism is associated 

with progressive “unpeeling” of longitudinal strips.  This mode of failure causes preferential 

failure at the ends of the unit, and effectively inhibits the undesirable buckling failure mode. It was 

noted during meetings with MOC that it would be necessary to test units of lengths representative 

of typical mining heights, to confirm that buckling does not occur.  

 

Figure 1. Load-deformation response of a short (400 mm long) MOC composite pipe stick 

 

 

 

Figure 2. Localised failure at the end of the pipe stick, showing breakage of 
circumferential fibres 
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MOC has tested a number of “engineered” units at Timrite. The results from one of these sets of 

tests are shown in Figure 3. These results show reduced load drops following the initial failure of 

the unit. It must be noted, however, that these tests were not observed by the research team and 

the results cannot be confirmed until such tests have been observed or conducted by MMP 

researchers.  

 

Figure 3. Test results for “engineered” composite pipe sticks 

 

 Milestone 3 to 5: Develop questionnaire and survey methodology to be 

applied; Conduct Survey; Conduct a Workshop 

The last-approved scope included the development of a survey questionnaire, to conduct a survey 

and to conduct workshops that would inform strategies for the development and uptake of novel 

support systems. This work was initiated, but was placed on hold as a result of an agreement being 

reached with the composite stick manufacturer regarding the further development of their 

product. The project was then re-scoped (Table 3) to focus on funding development of the MOC 

product.  

Only the costs associated to the researcher’s time and rates were declared for payments from CSIR, 

which these payments were made prior to March 2019. The milestone 4.3 amount declared was 

R66,060.00 and milestone 4.4 amount declared was R90,400.00. Milestone 4.5 was cancelled and 

no amount was declared or payment being made. 

In anticipation of the tests to be conducted in Milestone 3, the current state of the composite pipe 

stick (CPS) development was evaluated, and is described in the next section. This information 

provides some background and details on the current status of the technology. 

 

 Milestone 3.6: Submission of Final Close-out Report 

The project was scoped to include the development of a survey questionnaire, and to conduct 

workshops that would inform strategies for the development and uptake of novel support 

systems. In the interim, agreement was reached with the composite stick manufacturer (MOC 
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Technologies) regarding the further development of their product. The milestone 5 was cancelled 

as it was found not applicable as the project progressed and due to the delay which resulted from 

finalising the Memorandum of Agreement. The project was then re-scoped to focus on funding 

development of the MOC product. 

The first two deliverables for the project are project initiation and completion of the close-out 

report. These have been achieved, but further progress has been stalled by delays in finalising the 

memorandum of agreement (MoA) between MOC and Minerals Council South Africa (MCSA). The 

MoA was signed in August 2019 which concluded the deliverables of the work package 

deliverables for the budget 2018/2019. The close out report was completed and are herewith 

being submitted as the final close-out report, which this final milestone deliverable amounts to 

R44 400.00 

 

4 RECOMMENDATIONS 

The composite pipe stick has the potential to provide support and yielding capacity comparable 

with yielding timber units. The units weigh approximately one quarter of equivalent timber 

support, and can be manufactured locally. It is possible that local mining communities can 

manufacture the units. Projected unit costs are not yet comparable with individual timber support 

units, but, when the units are combined into clusters, the cost of these is competitive with 

equivalent grout-based options.  

The phase 3 deliverables are set out in the signed MoA. This work package deliverable resides 

under the Budget 2019/2020. The manufacturing of 1.6m pipesticks are to be tested and the 

deformation results are to be documented. This follows further cluster testing of pipesticks, which 

would result in a final report been submitted to TSC for approval, which is scheduled for 

completion in March 2020. The scope for work to be done through MMP should be revised to 

reflect changes within the project and interim progress. 
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5 APPENDICES / SUPPORTING DOCUMENTS 

 Appendix A – Proposal from MOC 

 

Composite design Poles 

  

Reference Number:  MEC_Q2019-IMP-14  

Date: February 2019  

 Version:  3    

   

 Nelson Mandela Mining Precinct/CSIR             Our Ref: MEC_Q2019-IMP-14  

Your Ref:             Attention: Nondumiso Nkosi Email:  NNkosi2@csir.co.za Tel:           12 March 2019  

 Research and investigation of substitute Mine Props  

 Dear Nondumiso, We thank you for the opportunity to submit this quotation and trust that it 

meets your requirements.  Please do not hesitate to contact us should you have any queries or 

need additional information.  

1 SCOPE OF WORK  

The underlying technology has been completed by MOCTech and is the platform for the continued 

work for the development of alternate supports for the mining sector. High success was achieved 

during a few tests in the last part of 2018 and is the basis for continued work. After a meeting held 

on the 9th January 2019 the following was decided as the next phase of development/Testing.  

 Planned activities for single mine poles:  

1. Model the possible failure modes for the composite stick to understand the current behavior 

and identify methods of inducing failure. (160 hours FEA)  

2. Manufacture 25, 40mm long composite sticks to test the failure modes (5 of each failure 

method) (120 hours, 25 poles)  

3. Test the 25 composite sticks (8 hours)  

4. Select the best design (2 hours)  

5. Manufacture 30,  1.6mm long  composite sticks (130 hours, 30 poles)  

6. Test the 30 composite sticks, possibly test at Groundwork or UP and Timrite (see Groundwork 
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for the quotation) (8 hours)  

7 Test the composite stick (40mm) for FST and moisture (we can reuse the sticks here) (8 hours) 

8. Close out report for underground testing (24 hours)  

Planned activities for cluster stick:  

9. Manufacture 3 types of composite clusters one with 5 poles, the next with 7 poles and the last 

one with  9 poles (8 hours) (285 hours, 63 poles)  

10. Test the clusters (8 hours) 11. Define the engineering of the pack (8 hours)  

2 DELIVERY 

A memo shall be generated and be subject to approval by all stakeholders before proceeding.  In 

conclusion, the options shall be listed and the next phase of the project shall be planned taking 

into account the knowledge gained during the above test phase/investigation.  

3 EXCLUSIONS  

Anything not specifically mentioned in the scope of work or the deliverables is not incorporated 

in this quotation.   

4 PRICE  

DESCRIPTION COST 

Single mine poles R438 080.00 

Cluster Pack R277 268.00 

TOTAL (Excl VAT) R715 348.00 

Engineering Costs per hour: R820/hour  

Technician Cost per Hour/fabrication: R450/hour  

Cost of material and consumables R40kg poles average is 15kg   

5 SCHEDULE  

The work defined in the scope, preceding, can commence as soon as a purchase order is received. 

It will be completed according to an agreed project plan, but is a 4 to 6 month delivery.  

6 VALIDITY  

This quotation is valid for a period of 21 days.  

7 TERMS AND CONDITIONS  

This quotation is subject to our standard terms and conditions, which are available on request.  

By awarding a contract to, or placing a purchase order on, MocTech, the terms and conditions are 

agreed to and accepted by Nelson Mandela mining precinct  

8 Indemnity for consequential losses of damages  

MocTech shall have no liability in contract or legally for any loss of profit, loss of business, 

increased costs of operation or any consequential losses or damages no matter howsoever arising.  

9 GUARANTEES/ warrantee  
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MocTech‘s liability from all sources shall be limited to the provision of corrective services only for 

the services, as supplied, in terms of the contract, to correct errors and omissions of MocTech’s 

own making only.  

10 TERMS OF PAYMENT  

The following payment terms apply to the complete contracts:   

Milestone progress payments will be agreed to by project team and will be accompanied by a 

completion certificate per task  

11 COMMUNICATION  

All correspondence regarding any contractual matters shall be addressed to:  

MocTech (Pty) Ltd  

Attention:    Gavin Ratner  Tel:    +27 83 3520306  
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 Appendix B – Terms of Conditions with MOC 
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 Appendix C - Memorandum of Agreement with MOC 

 Also accessed at: 
https://drive.google.com/file/d/1NDQG9dTes5GDmfoL5BQX39kGb1lHfkqQ/view?usp=sharing 

 

https://drive.google.com/file/d/1NDQG9dTes5GDmfoL5BQX39kGb1lHfkqQ/view?usp=sharing
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