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Introduction 
This user manual has been prepared based on research into the sawmilling efficiency across a range 
of Lao PDR processing facilities using plantation teak logs. Experts on small-log processing from the 
Department of Agriculture and Fisheries (Forest Products Innovation, Queensland Government 
Salisbury Research Facility) and the National University of Laos (Faculty of Forestry, Vientiane) 
recorded their observations in five different sawmills during recovery studies. These observations 
combined with the team’s experience in sawmilling generally have provided the recommendations 
and guidelines included in this manual. The production of this manual was undertaken as 
components of Activity 2.3 of Objective 2 (To increase returns to processors and smallholders 
through improved efficiencies of the primary processing sector) in the Australian Centre for 
International Agricultural Research (ACIAR) co-funded aid project FST/2010/012 Enhancing key 
elements of the value chain for plantation-grown wood in Lao PDR. 

Sawmilling is an increasingly important industrial sector in Lao PDR, as an employer and through its 
contributions to the economy. It is estimated that there are between 125 and 150 sawmills in Lao 
PDR and wood products account for more than 35% of Lao PDR’s total export revenues (The World 
Bank, 2005). However it was reported in 2009 that “the general perception of wood processing in 
Lao PDR is that operations are inefficient, have low recovery rates and generate low-value products” 
(Tong, 2009). Observations by the ACIAR project sawmilling team confirmed this view and it was 
found that the industry generally relies on old, low technology across the equipment suite and that 
efficiency and productivity aren’t priorities. Furthermore, the sawmills visited could accurately be 
described as ‘messy’ and lacking an awareness of safe work practices.  The observations were very 
similar to those reported in tropical countries in Africa and Central America by Kim Sae Yung in his 
report to the International Tropical Timber Organisation (Kim, S. Y. 2014)  

In an effort to address these issues, the Lao PDR government has promoted foreign investment in 
the wood processing sector as well as providing support to the Lao PDR plantation industry. As part 
of the Australian Government’s aid for less developed countries, ACIAR has supported the 
development of improved safety and efficiency in a range of representative small to medium 
enterprises involved in processing plantation timber through co-funding of this research and 
development project. The benefits from these Lao PDR and Australian initiatives are hoped to 
translate into increased efficiencies, awareness and introduction of modern technologies, improved 
recovery from sustainable resources and safer work practices. 

Sawmilling activities expose workers to a range of hazards. Lao PDR has a legislative framework for 
occupational health and safety issued under the Ministry of Labour and Social Welfare , however 
there is little evidence of workplace safety culture in the sawmills visited.  

This manual provides sawmill owners and equipment operators with general guidelines on 
sawmilling with an emphasis on improving safe work practices and developing a culture of good 
housekeeping in workspaces as part of the process to improve efficiencies and optimise utilisation of 
plantation resources. It has been written in a concise style to facilitate easier translation into Lao 
language for distribution as a user-friendly reference for local processors.  
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Lao PDR laws on occupational safety and health 
Sawmill managers and workers should be familiar with the local law regarding safety and working 
conditions in their workplaces. A summary of important aspects contained in Article 49 (Guarantees 
of safety and working conditions) of the Labour Law of Lao PDR Decree No. 24/PR of the President of 
the Republic promulgating law No. 002/NA as prepared by the Ministry of Labour and Social Welfare 
is provided below. 

“The employer shall be responsible for ensuring for drawing up work rules concerning labour and 
health protection, including the implementation of such measures as may be required to ensure 
protection in the use of machinery and the installation of various safety equipment, in consultation 
with trade unions or workers’ representatives in its labour unit. Workers shall be informed about 
these rules, which shall be visible posted in an open place where they can be read by all those 
concerned. 

Necessary measures to ensure safety and sanitation at the workplace shall include: 

• Appropriate lighting by means of an electrical installation or natural light, limitation of 
excessive noise, ventilation designed to expel dust and odours which are hazardous to 
health. 

• A supply of drinking water, and washing water, showers, toilets, a cafeteria, and a changing 
room for workers. 

• A storage room where toxic substances can be kept safely to minimise the risk of leakage 
and subsequent contamination. 

• The provision, free of charge, of personal protective equipment and clothing as may be 
required by workers engaged in the production process. 

• The installation of protective equipment or fencing around any dangerous machinery or at 
other places posing a risk, and other necessary measures, such as fire alarms or protective 
equipment against electric shocks. 

• The employer shall furthermore ensure that workers acquire sufficient knowledge of rules 
governing their own safety and health protection and should organise training courses on 
this aspect. All measures related to the workers safety and health protection in each labour 
unit shall be free of charge to workers. 

• Each worker shall diligently and scrupulously observe such measures for their own and other 
colleague’s safety and health and must cooperate with the employer in its implementation 
of compulsory measures designed to protect the workers safety and health.” 
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The sawmill log yard  
The log yard is the area adjacent to the sawmill where logs are delivered, stored and sorted ready 
for processing. Log yards are usually highly visible from the business entry and set an impression to 
customers. 

The sawmill log yard should provide adequate clearance and visibility for truck entry and exit, 
unloading, turning of vehicles and queuing of trucks without obstructing other vehicles. The ground 
area should be well maintained in a hard and durable condition appropriate to the type of vehicles 
that will enter to unload logs and equipment or exit with sawn products. 

Consideration should be given to: 

• safe access and egress with wide and relatively straight roadways and pothole-free roads 
between the log stacks and sawmill 

• a solid base with adequate drainage for safe and easy  access of delivery vehicles in all 
weather conditions and to alleviate  work stoppages due to vehicles becoming bogged  

• suitable gradients, level or gently sloping, generally flat area 

• signage or ribbons warning of overhead power lines, telephone lines or trees flags 

• clear of debris 

• log stacks should be in close proximity to the log deck or surge area (the site from where 
logs are loaded into the saw) 

• sawing should be conducted on a first in / first-out basis to avoid deterioration from 
prolonged storage times. 

• prompt sawing is recommended rather than long storage times, especially in tropical 
conditions 

• logs should be kept in as long lengths as possible until just before sawing.  This will help to 
minimise sawn recovery losses due to end splitting 

• if logs are to be held in storage for prolonged periods before sawing, bark should be 
removed to reduce the risk of insect infestation and associated damage 

• ideally logs and squares should be positioned on skids/bearers to keep them off the ground 
to  avoid contamination with mud, rocks and grit and facilitate ease of handling (Plate 1) 
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Plate 1. Debarked logs positioned off the ground on bearers in a clean, relatively flat, well-drained log yard. 
 

• maintain stack heights as low as possible 

• brush-on end-sealers can be used to retard development and severity of end checks in 
susceptible species 

• fungicides may be necessary to prevent sapstain in susceptible species especially during the 
wet season  

• logs and billets should be arranged in batches according to grade quality so they can be 
easily selected to match product orders 

• within graded batches, logs and billets should be arranged by small-end diameter or square 
section size, so that sawing patterns are the same for a batch. This is more efficient than 
having mixed sizes together in one stack 

• log stacks should be stable to prevent movement 

• logs should be aligned close to parallel, chocked front and rear 

• alleyways need to be of sufficient width to allow packs to be moved 

• log grading, docking and stacking areas should be maintained in an orderly fashion 

• bark and offcuts should be separated from sawing feedstock and used to produce 
alternative  products or removed from the site to avoid a build-up of debris and a potential 
fire hazard 
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• working outdoors in Lao PDR which poses a risk of excessive exposure to  the sun coupled 
with  excessive heat and humidity  

• excessive  exposure to UV light can cause eye damage, skin damage and skin cancer 

• tropical temperatures and humidity can cause nausea, dizziness, muscle cramps, 
mental confusion which can be symptoms of heat exhaustion or heat stroke  

• if possible, prolonged activities in the log yard should be scheduled outside the hours of 
greatest sun intensity (10 am to 2 pm)  

• rotate log yard tasks to allow workers some time in cooler, shady areas  

• maximise use of natural shade from the trees, buildings and fences 

• select appropriate clothing based on design and permeability of the material to assist 
evaporation of sweat 

• wide-brim hats (10–12 cm) provide protection for the head and face 

• select shirts and trousers that have an Ultraviolet Protection Factor (UPF) rating of 40 to 50+  

• care must be taken to ensure that loose fitting clothing is not worn near plant or machinery 
with moving parts  

• fresh, clean drinking water must be available at all times.  
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Handling blades 
Due to the size and sharpness of blades they are awkward and hazardous items to handle. The 
following suggestions apply to safe blade handling: 

• develop a written safe work procedure for blade handling 

• prevent rust developing on the blades by a light application of oil or grease 

• place guards over teeth during transport and handling (Plate 2) 

 

Plate 2. Bandsaw blade with safety cover to protect sawyers from cuts during handling. 
 

• use a trolley or two workers for large blades, for example circular saw blades >100 cm (40”) 

• blades should be stored in sturdy racks, away from walkways (Plate 3) 

 

Plate 3. Circular saw blades stored in cardboard sleeves and in a sturdy box. 
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Circular bench saw or bandsaw 
The two types of sawmilling technologies utilised in Lao PDR are circular bench saws and bandsaws. 
The decision on which type to invest in is usually based on capital cost, maintenance cost, wood 
density, throughput volume and access to skilled saw doctors. 

Bandsaws have a thinner blade and therefore a corresponding smaller kerf. In theory this equates to 
higher yields through higher recovery of sawn boards and less waste as sawdust. However, if the 
bandsaw is set incorrectly, undersized for the density of wood or incorrectly tensioned, recovery can 
be adversely affected due to a wandering sawing rather than a straight cut. 

Circular saw benches 
One of the popular sawmilling technologies used in Lao PDR for processing plantation-grown teak is 
the circular bench saw. The following recommendations are applicable to this type of saw: 

• Saw benches should have an emergency shutdown mechanism for example a highly visible 
and readily accessible button, wire or bar to shut off power supply to the blade in the case of 
an emergency. 

 

Plate 4. Readily accessible emergency stop button located adjacent to the head sawyer’s work station. 
 

• Operators should be trained in the use of the emergency shutdown before they attempt 
sawing. 

• The emergency stop mechanism should be tested daily. 

• Operators should have an unobstructed view of the entire sawing operation. 

• Saw blades must be inspected regularly for cracks, splits, broken teeth and other defects. 

• Suitable guards should be fitted to minimise the risk of the operator being struck by material 
thrown during sawing (Plate 5). 

Emergency stop button 
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Plate 5. Two examples of saw guards. The example on the right combines dust extraction with the guard. 
 

• Operators at the infeed (head sawyer) and out feed (tailor-out) should have adequate 
working space with an absence of clutter or obstacles. 

• Workflow should include regular removal of built up sawdust, wings and offcuts. 

• Hoods and guards should be capable of being adjusted so as to completely cover the 
exposed blade. 

• Saw blades >315 mm diameter should have the top guard mounted separately from the 
riving knife (Plate 6). 

 

Plate 6. Circular saw configured with separated riving knife and guard. 
 

• A riving knife should be set up behind the saw to avoid the work piece pinching or kicking 
back. The riving knife is slightly wedge-shaped (thinner in front and thicker at the back) to 
avoid jamming and kick-back during cutting (Plate 6).  

Guard 

Riving knife 
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• The riving knife should be removed, cleaned, realigned and adjusted monthly. 

• In-feed and out-feed benches or bench trolleys (Plates 7 and 8) should be used and should 
be: 

o aligned with bench height and material flows 

 

Plate 7. Setting an outfeed roller to the correct height to assist the tailor-out. 
 

o capable of being positioned so as to provide full support for different timber lengths  

o designed to ensure that no part of the sawyer’s body can come into contact with the 
rotating saw blade. 
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Plate 8. Outfeed roller bench to provide support to boards as they exit the blade. 
 

• The below bench portion of the blade should be guarded to prevent accidental contact. 

• The sawblade must be completely stopped and guarded before any adjustments are made. 

Outfeed roller bench 

Under bench cover panel 
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Bandsaws 
The second most popular sawmilling technology observed during the Lao PDR recovery studies was 
the bandsaw . The following guidelines are provided as recommendations for bandsaw mills: 

• Band saws should be fitted with easily accessible switches such as a flush green ON switch 
and a red mushroom shaped head STOP switch. Alternatively, a two stage Star Delta rotary 
start switch, having three positions (OFF, START or RUN) may be fitted. 

• All machines should be fitted with a red ‘mushroom’-shaped push EMERGENCY STOP button. 
This must be of the lock in type ensuring that it is not possible to start the machine until the 
button is re-set (Plate 9). 

 

Plate 9. A red ‘mushroom’ shaped push EMERGENCY STOP button, highly visible and readily accessible to the 
head sawyer. 
 

• An isolation switch should be fitted to enable the main power supply to be locked off when 
maintaining or adjusting the machine. 

• Blades should be sharpened and tensioned before re-use. 

• Bandsaw guides must be in good condition, free of debris and correctly adjusted in order to 
make an accurate cut. 

• Guards are recommended to cover the bandsaw wheels for safety and noise reduction. 

• The outer surface of the wheels should be cleaned to remove sawdust, gums and resins to 
minimise the risk of run-off or breakage. 
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• Wider blades resist bending when feedstock is pushed into and through the blade (beam 
strength). 

• Wider bandsaw blades maintain better straightness and accuracy.  

• Wider blades dissipate excess heat away from the tips of the teeth. 

• The operator’s hands should be kept well away from the blade. 

• Feed rate needs to be matched to wood density and blade geometry. 

• The right blade tension helps reduce the blade's tendency to flutter under thrust.  

• Tension must be set to compensate for the change in the length of the blade due to 
expansion which may occur when the blade heats from the friction of cutting and 
contraction as the blade cools. 

• Correct tension also allows for absorbing sudden shocks, such as when the blade hits a knot 
in the timber. 

• Adjustment of saw guides eliminates blade waver and allows the blade to cut smoothly. 

• Stabilising the feedstock (log or square billet) eliminates blade waver and allows the blade to 
cut smoothly. Other options include using a fence or sliding jig.  

• Jigs may be made from two angled blocks screwed or nailed to a baseboard (Plate 10). The 
ideal length of the jig would reach from the front of the table to a point far enough behind 
the blade to allow it to support the material. 

 

Plate 10. A sliding jig (L) and using the jig combined with the saw fence (R) to stabilise the log during sawing. 

Sliding jig 
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• Keep the table of the machine and the surrounding area clean and free from off- cuts and 
sawdust by systematic, regular cleaning. 

 

Plate 11. Keep a bin and broom adjacent to workstations and use regularly to keep the area clear of debris. 
 

• Do not attempt to remove off-cuts from the table when the blade is moving. 

• If a blade breaks, turn the machine off immediately and move well clear of the loose blade. 

• NEVER attempt to remove the blade or open any guards until both band wheels have 
stopped revolving. 

• Do not place your hands in line with the cut. Keep hands at least 50 mm on either side of the 
blade. 

• Do not force-feed the cut. Excessive stress on the blade will cause it to break. 

• If constant, evenly-spaced clicks are heard, turn the machine off and inspect the blade for 
cracks. 

• Relax the blade tension after sawing is completed and allow it to cool in a relaxed state 
(Plate 12). 
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Plate 12. De-tensioned bandsaw blade as recommended after the completion of a sawing . 
 

• Seek assistance to cut large material, as this will make handling the material safer and 
promote accurate sawing. 
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Chainsaws 
Chainsaws are a commonly used item in sawmills where they are relied on for a range of tasks such 
as ripping logs into square section billets and docking logs or billets. Specific hazards associated with 
using chainsaws include cutting, crushing, entrapment, kickback, fumes, fire, noise, vibration and 
burns. The following recommendations apply to chainsaw use in Lao PDR sawmills: 

• only trained chainsaw operators or trainees under supervision of an experienced operator 
should use a chainsaw  

• personal protective equipment should be worn by the operator and assistants: hearing 
protection (ear plugs or ear muffs), eye protection (visor on helmet or safety glasses), leg 
protection (Kevlar chaps or cut proof trousers) and foot protection (steel toe cap safety 
boots) 

• ensure that the chainsaw is in good working order and full of the correct fuel and oil prior to 
use  

• check the chain tension to ensure it is snug against the underside of the cutter bar and slides 
freely in the chain guide 

• regularly sharpen the chain 

• care should be taken to avoid cuts when sharpening or checking the chain  

• ensure the work area is clear of obstacles and tripping hazards  

• the chain brake should be engaged and the chainsaw firmly controlled when starting, with 
the chainsaw either on the ground or handle held firmly between the legs  

• always check that the cutter bar is not touching any obstacle before starting  

• the chainsaw should be held firmly with both hands when being operated  

• the chain brake should be engaged when the motor is running when walking from one task 
to the next and point the cutter bar to the rear 

• use a chain guard scabbard to cover the chain 

• only cut one log at a time 

• be aware of the location of the cutter bar nose at all times 

• be alert for the forces causing kick back, push back and pull in 

• do not over reach or cut above shoulder height 

• care should be taken when using the nose of the chainsaw, to avoid kickback through 
contact with the upper quadrant of the cutter bar 

• do not twist the saw when withdrawing the bar from an under cut  

• use caution when re-entering an existing cut  

• be alert for shifting of the log or other forces that may cause chain pinch. 
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Sawmill noise  
The equipment used in sawmilling operations generates high levels of sustained industrial noise 
which can be harmful to employees hearing and generally have a negative impact on morale and 
productivity over the course of the working day or week. Exposure to excessive noise can lead to 
headache, fatigue, tinnitus, hearing impairment or total hearing loss. These effects may often not 
become apparent until the person’s later years and the damage cannot be reversed.  

In Australia ‘excessive’ industrial noise is defined as a level of noise: 

• above 85 dB (decibels) sustained over an eight hour day, or 

• a peak of 140 dB.  

A good indicator of a possible noise problem is if you have to raise your voice to be heard when you 
are talking to someone within your workspace.  

Control measures for noise  
Ways to manage the risks from excessive noise including assessing the risks and implementing noise 
control measures in consultation with the workers concerned, and in accordance with the hierarchy 
of controls:  

Substitution 
Replace noisy machinery with equipment designed for operation at lower noise levels.  

Redesign 
Use sound dampening devices (e.g. mufflers, mats under motors, silencers on air exhaust valves) to 
minimise noise from sawmill equipment.  

Isolation 
Isolate noisy equipment and activities by moving away from other people or by using sound 
absorbing barriers. Noisy elements that are not an integral part of the basic machine may be suitable 
for separation. For example, wood dust blowers and air compressors could be moved from the 
processing area.  

Personal protective equipment 
Use hearing protection to minimise residual noise where other 
methods of control do not sufficiently reduce noise levels. 
Personal protective equipment should only be used when it is 
not practicable to use other methods (design, substitution and 
separation) to control risks. However, personal protective 
equipment is often an appropriate choice. Workers are more 
likely to wear personal protective equipment if they are 
consulted on the choice and fit and if the equipment is 
comfortable and in good working order  

Plate 13. Two options for hearing protection: earplugs and 
earmuffs 
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Dust  
In addition to noise, wood dust is an inevitable by-product of sawmilling which also impacts the 
morale and performance of workers. Dust in a sawmill can irritate the eyes, respiratory system and 
skin and is associated with nasal cancers.  

Some woods and wood dusts can contain extractives which may cause an allergic response such as 
dermatitis and asthma in some people. Persons who may be affected should wear protective 
clothing, such as long-sleeved shirts to avoid skin contact.  

The best way to control dust in a sawmill is by using properly designed and maintained dust 
extraction systems. In addition to dust extraction equipment, work areas should be well ventilated. 
In the absence of dust extraction, an approved dust mask should be used.  

Wood dust that gathers in places such as on the floor, on ledges or in machinery pits, should be 
removed by suction devices or wet sweeping but not compressed air.  

 

Plate 14. Dust extraction fittings- a ‘cyclone’ vacuum sucks sawdust from the equipment into a silo from 
where it can be processed into fuel pellets or bagged or loaded onto a vehicle for removal from the site. 
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Sawmill ‘housekeeping’ 
The sawmilling team observed that all processing facilities were affected by accumulated waste 
materials such as wing boards, offcuts and sawdust. This section is provided to give sawmill 
managers and staff an overview of recommendations to implement new systems of housekeeping 
which are known to improve efficiencies, safety, worker morale and pride. Lao PDR sawmillers are 
encouraged to introduce systems to minimise waste and maintain smooth work flows. The best 
known examples of this strategy are the ‘lean’ production systems developed by Japanese 
automobile manufacturers,  however the principles can readily be applied to small to medium 
sawmilling enterprises such as those visited by the ACIAR project researchers. 

 

 

Plate 15. Sawmill operators surrounded by residues which present tripping hazards and restrict operator 
movement. 
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Three key concepts recommended for implementation in Lao PDR sawmills are Sort, Straighten, and 
Shine as summarised below: 

Sort 

• sort and remove unnecessary items 

• sort and use only what you needed, in the amount needed, and when needed 

• focus on inventory, production and maintenance tools and equipment, information such as 
work instructions, manuals and noticeboards and general equipment such as furniture or 
cleaning equipment. 

 
Benefits 
Provides more space, eliminates clutter, improves the moving of materials and safety, ensures that 
obsolete items are not used and improves worker morale. 

Straighten  
• a place for everything and everything in its place; easy to find, easy to remove and easy to 

return (Plate 16)  

• arrange a clear workspace that has easy access with no obstructions 

• arrange shelves for easy access; hang tools near the place they are used, mark out areas for 
storage.  

Benefits 
Saves time when searching for items; uses space more efficiently, removes safety hazards, improves 
productivity.  
 

 
Plate 16. Shadow boards make it easy to find and replace tools. Organised storage makes the business more 
efficient and boosts staff morale. 

Shine 
• initial clean, organise scheduled cleaning and waste removal 
• provide tools  
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• clean work areas kept free of dust and litter (Plate 17)  
• Several Lao sawmills also manufacture furniture and regular cleaning of dust will result in 

higher quality finishes. 
Benefits 
Morale and pride in the workplace improves and there are fewer safety and environmental 
problems. 
 

 

 

  

Plate 17. Regular workspace cleaning improves efficiency and safety. 

Waste reduction 
Waste is any activity or process that absorbs resources without adding value. Resources include 
people, time, equipment, material and space. Value is determined by the customer. Examples of 
sawmilling factory wastes are overproduction, waiting, over-handling, inefficient processing, excess 
inventory and excessive movement. 

Overproduction 
Avoid overproduction. Excessive production: 

• is caused by producing more boards than needed by the market 
• is caused by getting ahead of demand 
• uses extra storage, raw materials, labour, space 
• results in more handling and a greater chance of damage or deterioration. 

Waiting 
Avoid excessive waiting times. Waiting occurs when: 

• the operator is waiting for logs or billets 
• workers are waiting for set-ups, blade changeovers or breakdowns to be fixed 
• workers are waiting for instructions. 

Over-handling material 
Avoid over-handling materials. For example: 

• moving components or finished products around does not add value 
• consider improving the business layout, transport, and organisation. 
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Inefficient or inaccurate processing 
Avoid processing inefficiently or inaccurately as this: 

• does not add value for the customer 
• results in lower recoveries and higher levels of waste. 

Excess inventory 
Avoid having more inventory than is needed. Excess inventory increases costs. Reduce inventory by 
getting rid of obsolete materials. Only produce inventory when the next process needs it. Excess 
inventory: 

• ties up capital 
• causes extra handling 
• uses materials that could be used for customer orders  
• occupies space 
• uses more people-hours 

Excessive movement 
Avoid moving materials around unnecessarily. It causes: 

• wasteful movement of people, parts and machines 

Preventative maintenance 
An efficient sawmill operation must develop a total preventive maintenance system. This entails a 
written schedule describing a plan that is adhered to including lubrication, cleaning and replacement 
of worn parts, listing frequency of tasks and responsibility for undertaking the maintenance.  This 
will increase the dependability of critical machines. 
 
An effective preventative maintenance system results in fewer breakdowns during normal 
production time and higher staff morale. Downtime due to breakdowns results in lost production 
and lost revenue. Preventative maintenance, although an added cost, generally results in a better 
return than the alternative of working until equipment breaks down, leading to higher costs and 
unplanned downtime. 
 
Ideally sawmills should have a workshop equipped with quality tools and lubricants near the 
operating equipment and trained staff with the necessary knowledge to perform maintenance. 
Operators should be trained to detect and report or service and repair as soon as they detect a 
problem with equipment. 
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Sawmilling methods 
Sawmilling methods influence equipment layout, for example position of re-sawing equipment such 
as edgers and docking saws, and have a direct influence on recovery and profit. The most 
experienced operator in the facility should be supervising the sawmilling or leading the sawing by 
making the decisions on how to orientate each log or billet. The operator must make rapid decisions 
based on a visual appraisal of the feedstock when it is lifted onto the infeed area. As recommended 
in the log yard section of this manual, logs should be arranged in batches by dimension and grade 
quality to facilitate efficient decision making at the time of sawing. Sawyers must be familiar with 
the board grading rules or customer grade quality specifications and use this knowledge to guide 
their sawing decisions for opening cuts, sawing, re-sawing, edging and trimming. 

Consideration must be given to target dimensions (oversized to allow for drying shrinkage and 
machining to the final dried board) and grade specifications from the client. Sawmilling methods and 
sawing patterns will vary depending on log quality, size and also target products. Through-and-
through sawing pattern, also known as live sawing or flat sawing is commonly used in Lao PDR. This 
is the simplest method and involves repeated parallel cuts to be made without rotating the log or 
billet. Generally this pattern results in fewer saw cuts and less sawdust waste.  

 

 

 

 

 

 
Figure 1. Diagrammatic representations of typical through-and-through (live) sawing patterns. 
 

The most common alternative pattern is cant sawing where wing boards are cut from the outside to 
produce a rectangular prism cant which is then re-sawn in parallel cuts, although for timbers 
renowned for high growth stresses, the cant is rotated after each cut to balance the stress relief 
during the sawing process. Cant sawing often includes re-sawing to recover smaller dimensioned 
boards and shorts from the wing boards to maximise yield. 

    

Figure 2. Cant sawing- (L and R) traditional pattern (recover boards from wings); (centre) current Lao 
pattern. 
 

Cant sections outlined in red 
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The sawyer needs to decide whether to saw parallel to the centre axis of the log or parallel to the 
outside face. The former method is known as split taper as it produces tapered boards on each 
face/outside cut. The latter is referred to as full taper sawing which results in tapered board/s on 
one face.  

 

 

 

 

 

 

Figure 3. (L) Split taper log alignment; (R) full taper sawing alignment. 
 

Short boards can be recovered from the tapered board if the facility has re-sawing and docking 
equipment. Taper sawing is generally selected when the sawyer can recognise the best face and 
starts the process removing the highest quality board, known as best opening face cut. Split taper is 
used when the operator can select the worst face and starts there with the first cut. 

As a general rule of thumb, the strongest and most valuable wood is on the outside of the log and so 
equipment should be designed and operated to recover wood from this portion. Correspondingly, 
the wood quality is generally less as you move towards the centre of the log which contains juvenile 
wood and the pith. 

Wide, long boards generally attract the highest value. Quartersawing methods produce more stable 
boards (Figure 4 L) than backsawing (Figure 4 R), due to the anisotropic nature of wood, however 
backsawing methods provide higher yields and in the case of teak, stability is less of an issue than for 
many other higher shrinkage timber species. 

 

 

Figure 4. (L) Quarter sawn board; (R) back sawn board. End grain diagrams showing growth ring orientation 
for each sawing pattern. 

Small end alignment 

Large end alignment 
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Logs and billets with a high degree of bend should be orientated with the concave face to the saw 
blade and the opening cuts should aim to remove the curve and provide a flat outside face (Figure 
5). If docking saws are included in the process, short boards may be recovered from these initial 
cuts. 

 

 

 

Figure 5. Straightening cut treatment of a log with a high degree of bend. 
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Summary 
Sawmilling is an important industry in Lao PDR and there are excellent opportunities for local 
processors to develop and sustain business. The plantation-grown resource offers market 
advantages such as environmental credentials combined with a renowned species in global timber 
markets. 

Lack of capital for equipment will limit productivity however there is room for improvement in most 
of the sawmills visited by the ACIAR team during project activities. The priorities as recommended by 
the team are: 

• to review log yard presentation and organisation in line with the recommendations listed in 
this manual 

• to introduce a system of frequent clean-up of workspaces to remove debris and dust, 
providing better access and mobility, less hazards and higher staff morale 

• to prepare and implement a schedule for preventative maintenance of equipment 

• to develop an awareness of worker safety with an emphasis on hearing protection in noisy 
environments 

• to develop a culture of workplace safety through the installation of guards, covers and staff 
training 

• to aid manual handling through the use of roller benches to support logs and billets during 
infeed and outfeed tasks during sawing 

• to improve recovery by considering customer’s grade quality specifications and 
requirements, improving sawing accuracy with regard to nominal sizing and consideration of 
re-sawing to produce additional boards from wings 

• introduction of lean manufacturing protocols to minimise all forms of waste and maintain a 
constant aim of incremental improvement. 
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