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ABSTRACT 
 

In August 2010 a major slip permanently closed a 500m stretch of SH35 at Maraenui Bluff.  SH35 is a 
regional distributor highway that is a life line route for communities around the East Cape.  
    
Realignment of the highway to 50km/h design standards involved upgrading a temporary 1.2km detour 
by straightening curves and forming a number of high cuttings and embankments along the route. The 
highway at this location passes through steep rugged terrain formed from deeply weathered, highly 
altered and tectonised greywacke known to be prone to slips and dropouts.  In consequence reliance 
was placed on observation of ground conditions as work proceeded. 
 
NZTA recognised that close liaison between all parties was going to be essential and requested that 
we trial use of ‘Lean Construction’ techniques and in particular use of the ‘Last Planner’ for managing 
and programming construction work.  This required weekly meetings of the design team, client’s 
representatives and leading staff from the Contractors working on the site. From these, actions for the 
following week were assigned and completion dates promised.  After a few initially tentative meetings 
an alliance atmosphere quickly developed with mutual understanding of each others roles, desires and 
aims.  
 
At the same time NZTA needed to be sure that design and program changes forced by technical 
difficulties and winter working were the safest and most cost effective solutions.  This was achieved by 
regular use of risk assessment techniques based on the NZTA risk management manual and 
workshops attended by all parties.     
 

Keywords: Last Planner, Risk Management 

1 INTRODUCTION 
 
In August 2010 a major slip permanently closed a 500m stretch of SH35 at Maraenui Bluff when a 
major failure in the 180m high coastal slope beneath the highway failed causing the road to drop up to 
6m with movement continuing at the time of preparing this paper.  SH35 is a regional distributor 
highway that is a life line route for communities around the East Cape of the North Island of New 
Zealand (Figures 1 and 2). Closure of the highway at this point necessitated a 400km detour for some 
heavy goods vehicles. 
 

  
 Figure 1: Site Location Figure 2: Initial failure closing highway. 
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Within days a 1.20km long temporary diversion was established using a former road alignment and 

forestry track. However this diversion was narrow, windy with poor sightlines and was potentially 

hazardous to road users.   The scale of the failure was such that that re-establishing the highway on 

its original route was not practical. The New Zealand Transport Agency (NZTA) recognised that an 

urgent upgrade of the diversion to form a permanent section of the State Highway was therefore 

needed. 

Opus International Consultants (Opus) were asked to develop a specimen design for the upgrade, 

with 50km/hr design speed geometrics.      

2 SITE DESCRIPTION AND CONSTRUCTION CONSTRAINTS 
 
The terrain through which the highway was to be constructed is one of steep slopes cut into highly 

altered, folded, fractured and tectonised greywacke beneath a thin and variable cover of weathered 

volcanic ash (silt).  Natural slopes on the route vary between approximately 45° and 60°, locally 

steeper,  with incised gullies and evidence of surface instability on many slopes. The slopes were also 

covered in dense bush vegetation (Figure 3). The dense bush precluded topographic survey and all 

plans and drawings were prepared on a contour drawing using levels derived from photogrammetry.   

 

Figure 3: Panorama view of route under construction, old alignment on left. 

The steep slopes and dense bush restricted site investigation to engineering geological mapping of 

exposures and conducting hand held scala probes in areas of suspected fill.   In order to achieve a 

suitable degree of stability a benched profile was adopted for the cuttings and the alignment selected 

to minimise areas of embankment fill on the steep slopes below the road.  Zones where borehole 

drains and/or borehole drains may be needed were also identified. 

It was therefore anticipated that a significant element of ‘observational methodology’ and ‘a design as 

we go’ approach would need to be built into the design and contract for the works.  A complicating and 

critical factor for the local economy was the need to keep the road open during the works. 

A contract for the work was awarded after tender to Fulton Hogan Limited in January 2010. 
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3 LEAN CONSTRUTION AND LAST PLANNER IMPLIMENTATION  
 
Shortly after the start of construction it became apparent that inaccuracies and lack of detail on the 
topographic plans for the site were forcing significant design revisions and requiring constant 
designer-contractor-client liaison and consultation. At this point the NZTA proposed the introduction of 
Lean Construction techniques to the project and in particular the use of the Last Planner planning toll 
to improve progress on the work and ensure the efficient planning and use of project resources.  
NZTA was concerned with the slower than tendered production rates and a perceived high degree of 
wasted effort due to design iterations and a lack of communication between suppliers. 
 
This paper is not intended to present the details of Lean Construction and Last Planner techniques but 
Lean Construction principles may be summarised as identifying the value stream, removing waste, 
creating flow, letting the customer pull, and pursuing perfection (Warren 2010).  In this context it is the 
site operative that is the customer – pulling for the information he needs to perform his task efficiently 
and to program. 
 
Last Planner is described as ‘a system for collaboratively managing the workload of relationships and 
conversations required for program coordination, production planning ands project delivery’. The 
intention is that it promotes discussion at all levels to appropriate levels of detail before issues become 
critical (Mossman 2005).  
 
In May 2011 an initial workshop was held attended by key project personnel from the NZTA, Opus, 
Fulton Hogan and Rouse, the earthworks subcontractor.  None of the participants has experience in 
these management techniques and it would be fair to say there was some initial apprehension and 
doubt in some parties with regards to the potential value of Last Planner to the project.  However after 
an afternoon of identifying constraints and necessary works to overcome these many initial doubts 
were overcome.  
 
Subsequently weekly last planner meetings were instigated on Wednesday mornings at the 
Contractors offices. Personnel present varied during the progress of the contract but a core group of 
NZTA project staff, Opus design engineers, and Fulton Hogan and Rouse management and site staff 
developed.  A key part of the process was identifying constraints to be overcome, requirements from 
others to allow works to achieve target dates, and having individual team members promising remove 
the constraints and providing the requirements to achieve the targets.  These were recorded on a 
spreadsheet with individuals detailed tasks set for the coming week and broader tasks set for the next 
5 weeks ahead (Figure 4). Each week the percentage of tasks achieved was recorded together with 
the reasons for any failures to keep the promises made.  Each meeting was of approximately 1 hour 
duration.  
 
Over the weeks a target of 80% completion was sought, less than 80% and we may be over 
promising, over 90% and we may be setting soft targets.  Reasons for failure were assessed and 
addressed (e.g. resource constraints, weather, design and construction issues) and progress charts 
plotted, including scores for team relationships and performance (Figures 5 and 6). A general 
improvement in performance can be seen in Figure 5. 
 
In August 2011 the NZTA hosted a second Last Planner workshop in collaboration with the Academy 
of Constructing Excellence NZ to assess our progress in the use of the system and to see how we 
could improve its usage and benefits on this project.   A particular outcome was for the project team to 
put more emphasis on the 5 week lookahead.  Following this each participant prepared their own last 
planner and submitted it to the team chairman in advance of the weekly meeting.  The chairman then 
collated these prior to the meeting and time was set aside to address any conflict that arose from 
these. 
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Figure 4: Typical Last Planner Weekly Construction Plan 
 
 

Figure 5: Percentage Task Completion against time Figure 6: Task failure reasons 
frequency chart  
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4 RISK MANAGEMENT 
 
In parallel with the Lean Construction and Last Planner implementation delays by weather and 
construction design issues, caused largely by the lack of good ground survey data, forced some 
reassessment of design choices and route alignment as the works progressed.  In particular the 
choice of ceasing or continuing work during the winter months, and the possible effects of route 
realignment were worked through using NZTA’s own Risk Assessment procedures (Transit New 
Zealand 2004).  The basic frame work for assessing threats is presented in Tables 1 and 2 below; 
similar tables for assessing opportunities are also applicable.  Part of the final assessment for winter 
working is presented in Table 3. 

 
Table 1: Threat rating table 

  Probability 
(short term) 

Frequency 
(long term) 

  
Description 

  
Rating 

Likelihood 

Likely >50% Greater than once per year The threat can be  
expected to occur,  
or 
a very poor state of knowledge has been established on the threat. 

  
5 
  

Quite 
common 

20%-50% 
  
  

Once per 1-5 years The threat will quite commonly occur,  
or  
a poor state of knowledge has been established on the threat. 

  
4  

Unlikely 10%-20% Once per 5-10 years The threat may occur occasionally 
or 
a moderate state of knowledge has been established on the threat. 

  
3 

Unusual 1%-I % Once per 10 to 50 years The threat could infrequently occur 
or 
a good state of knowledge has been established on the threat. 

  
2 
  

Rare <1% Less than once per 50 years The threat may occur in exceptional circumstances 
or 
a very good state of knowledge has been established on the threat 

1 
   

 

 
Table 2: Threat consequence rating table 

Descriptor 
Health & 
Safety 

Image/   Reputation Environment Stakeholder Interest Cost Time  Rating 

Substantial 
Multiple 

Fatalities 
International Media cover 

Permanent 
widespread 

ecological damage 
Commission of Enquiry >$10M Many Years 100 

Major 
Several 

Fatalities 
Sustained National Media 

Cover 

Heavy ecological 
damage, costly 

restoration 
Ministerial enquiry $1M to $10M Years 70 

Medium 
Serious 
Injuries 

Regional Media cover & 
Short term National Cover 

Major but 
recoverable 

ecological damage 

Ministerial Questions of 
3rd party investigation 

$100k to $1M Months 40 

Minor 
Minor 

injuries 
Local Media Cover 

Limited but medium 
term negative effects 

Official Information 
Request 

$10k to $100k Weeks 10 

Negligible 
Slight 

injuries 
Brief Local Media Cover Short term damage Minor Complaint $0 to 10K Days 1 

   
Table 3: Part of the risk assessment developed for complete winter closedown of the works 

OPTIONS 
AND RISK: 
The risk: 
What can 
happen and 
how can it 
happen? 

  Qualitative Risk Analysis Risk Evaluation 

Risk 
Score 

Risk 
Priority 

Risk 
Status 

Risk Reduction 
Measures & 

Treatment Type 

Threat 
or 

Opportu
nity 

How 
likely is 

the 
event? 

Consequence 
Rating 

What are the 
consequences of 

the event? 

Likelihood 
Rating 

Consequence 
Rating 

 
Rock, slips 
fall onto road 
from 
stormwater 
infiltration of 
rock 
structure 

Threat Likely Major 
Passing vehicle 
could be struck 
by falling debris. 

5 70 350 
Extreme 
Threat 

Live 

 
 
 
Install temporary 
drainage bores  
Maintain emergency 
presence through 
Network maintenance 
crews 

Rock, slips 
fall onto road 
from removal 
of support 

Threat Likely Major 

 
Passing vehicle 
could be struck 
by falling debris 
on the road. 
Passing vehicles 
damaged by 
running over 
rock debris. 

5 70 350 
Extreme 
Threat 

Live 

 
 
 
Maintain emergency 
presence through 
Network maintenance 
crews 

Design 
begins with 
insufficient 
investigation 
data or 
incomplete 
survey data 

Opp Likely Medium 

Error and 
omission.�
Redesign 
programme and 
cost 
implications. 

3 -40 -120 High Opp. Emerging 

 
Undertake 
topographical and 
geotechnical surveys 
as necessary for 
detailed design 
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The outcome of the winter working against site close down assessment was close and the use of this 
technique enabled an informed and justifiable decision to be made to continue winter working. The 
project funder was included in this workshop and the decision making process.  
 
The same technique was later employed to assist in assessing possible changes to the route 
alignment and design geometrics for part of the route that passes beneath an area of particularly 
difficult geology with a potentially high risk of slips.  The final outcome of this was to introduce a tighter 
radius bend at this point accepting a reduction in design speed to 40km/hr over a short length of the 
route. 
 
5 CONCLUSIONS 
 
Use of Last Planner on a project where on site design changes, difficult ground conditions, challenging 
logistical and traffic management issues could easily have caused contractual and relationship 
problems was a major factor in keeping the project team focused on the aims and objectives of the 
work and generating ‘can do’ a team ethos.  
 
From the designers view it provided a greater focus on construction issues and logistics, whilst 
enabling the client and contractor to clearly see reasoning behind some decisions and to get early “by-
in” from all parties to these.  It has also lead to free discussion of ideas and innovations from all parties 
and a greater level of understanding between all parties.   
 
From NZTA perspective Lean Construction and Last Planner has been successful in improving project 
communication and coordination, reducing wasted effort, and improving site production.  This has 
resulted in more earth being moved, less disruption to our customers and improved relationships all 
around.   
 
From the contractors view Fulton Hogan has found it very beneficial to have all parties together in one 
forum regularly including subcontractors to work through the practical issues of design constructability 
and provide instant feedback to the designer to be able to amend design requirements resulting in less 
wastage of time for design revisions.  
        
In particular the practice of assigning individual responsibility for provision of data, information and 
resources to allow tasks to be achieved quickly generated a team atmosphere and approach to the 
whole.   
 
Use of standard industry risk assessment techniques, in conjunction with the close involvement of all 
parties to the design decision making through the last planner processes, has lead to open and clear 
decision making that has been understood and accepted by all parties.   
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