Rehabilitation
of Highly
Fractured
Ground




Introduction

* Area identified for rehab is the sole access for a stoping complex

* Area with past history of seismicity

* Stress and structure resulted in extensively fractured ground, causing
overbreak during development and subsequent bagging/bulking

Events >-1.0 Mw Most recent events in red



Observations

* 7’ bagging in high risk zone
* Undulating back height presents elevated seismic risk

Bagging
Sloughing walls

Low Risk; rehab not required

Medium Risk; deteriorating

. High Risk; unstable Undulating back height




Analysis

* Facture zone extends well beyond excavation Consequence
* Bolt capacity compromised by fracture zone Negligble | - Mincr
» Effective bolt length reduced by extensive bagging
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Ground Support Selection

* Use of unreinforced shotcrete prior to bolting improves rockmass quality from
“Extremely poor” (Q: 0.01 - 0.1) to “Very poor” (0.1 — 1)

* Control span with 3” shotcrete on walls

Y o Bolt Pattern 4’ Dice with mesh
*» Remove screen from back, apply 3" shotcrete, bolt with 8 MDX and
weldmesh, install 15’ cables as secondary support Shotcrete Thickness 3"
Coverage To Floor
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Concluding Remarks

* Large spans and seismicity presents increased risk

* Rehab program considers availability of on-site equipment,
turnaround time, and performance required

* Seismic risk solely based on number of workers spent in the area; risk
increases when factoring in losing sole egress, critical infrastructure,
and production

* Implementation of the rehab plan requires precise coordination between
crews; high level of commitment and high degree of supervision is required

« QA/QC from Engineering is essential to successful implementation of
the rehab plan
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Disclaimer...

This website is operated by Mining-Doc. Throughout the site, the terms “we”, “us” and “our” refer to Mining-Doc. Mining-Doc offers this website, including
all information, tools and services available from this site to you, the user, conditioned upon your acceptance of all terms, conditions, policies and notices
stated here. These Terms of Service apply to all users of the site, including without limitation users who are browsers, vendors, customers, merchants,
and/ or contributors of content. We are not responsible if information made available on this site is not accurate, complete or current. The material on this
site is provided for general information only and should not be relied upon or used as the sole basis for making decisions without consulting primary, more
accurate, more complete or more timely sources of information. Any reliance on the material on this site is at your own risk.

The case studies provided are for educational and knowledge sharing purpose only. The document is not intended to be considered for investment
purpose, engineering design and should not be applied without consulting a professional engineer.

We do not warrant that the quality of any case study or profile information, or other material obtained by you will meet your expectations, or that any
errors in the Service will be corrected. We are not responsible for examining or evaluating the content or accuracy of case studies that are presented by
candidates and we do not warrant and will not have any liability or responsibility for any candidate’s materials or for any services of third-parties. We are
not liable for any harm or damages related to download of any case study or services by candidates.

You expressly agree that your use of, or inability to use, the service is at your sole risk. The service delivered to you through our platform (except as
expressly stated by us) provided 'as is' and 'as available' for your use, without any representation, warranties or conditions of any kind, either express or
implied, including all implied warranties or conditions of merchantability, merchantable quality, fithess for a particular purpose, durability, title, and non-
infringement.

In no case shall Mining-Doc, our directors, officers, employees, affiliates, agents, contractors, interns, suppliers, service providers or licensors be liable for
any injury, loss, claim, or any direct, indirect, incidental, punitive, special, or consequential damages of any kind, including, without limitation lost profits,
lost revenue, lost savings, loss of data, replacement costs, or any similar damages, whether based in contract, tort (including negligence), strict liability or
otherwise, arising from your use of any of the service or for any other claim related in any way to your use of the service, including, but not limited to, any
errors or omissions in any content, or any loss or damage of any kind incurred as a result of the use of the service or any content posted, transmitted, or
otherwise made available via the service, even if advised of their possibility. Because some states or jurisdictions do not allow the exclusion or the
limitation of liability for consequential or incidental damages, in such states or jurisdictions, our liability shall be limited to the maximum extent permitted by
law.



