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A.

INTRODUCTION

Background
Glued laminated timber or “Glulam” is an engineered timber product that consist of two or
more layers of timber (planks/lamellas) of same species or similar physical properties glued
together to form a structural timber product of any length, and sizes for construction
purposes. Some of the advantages of Glulam over raw timber are:
• Higher tensile and structural strength;
• Improved fire resistance;
• Flexible span and width;
• More efficient use of timber &;
• Ease of construction.
In the context of Bhutan, Glulam has the potential to meet the demand for special sized
timber required in our traditional buildings, which are increasingly become scarce and
difficult to source. Glulam’s application will only increase in the country as the logging units
transitions from natural sand forests to second generation forests in the logged over areas.
This is premised on the fact that a viable plantation forests requires reduction in rotation
period and thereby harvesting of trees at a much younger age and size. Therefore, glulam
technology will offer steady production of bigger dimension beams in the future.
Releasing
the
potential application
of
glulaminated
timber in the country,
The Royal Academy
Construction Project
(TRACP) lent itself to
the idea and strategy
of introducing the
technology in the
country. The Bhutan
Trust
Fund
for
Environmental
Conservation (BTFEC)
was instrumental in
supporting the
Figure 1. Inauguration of the Glulam Plant

initiative on “Trail Introduction and application of glulam’’. TRACP designed few of its
building incorporating glulam beams to provide an avenue for the trial. To enable future
continuity and expansions of the technology beyond the TRACP, the Natural Resources
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Development Corporation Limited (NRDCL) was identified as the key partner in managing
and operating the factory set in Pangbisa, which was formally inaugurated on 10th March
2016.
B.

PROJECT GOALS & OBJECTIVES:

The primary goal of the project was to contribute towards the conservation of forest resources
by enhancing the prudent use of timber through adoption and promotion of appropriate
wood engineering technology in the country.
Objectives
Some of the main objectives of the project are;
a. To establish a production plant with basic set of equipment and machinery;
b. To assess the feasibility, capability and potential application of glulam technology and
products in Bhutan;
c. To study and identify the key issues and problems for future expansion and
application of glulam in the country;
d. To establish a model building incorporating glulam beams for demonstration purposes
as well as to enable comparative analysis of glulam’s economic viability; and
e. To build a strategic partner alliance and develop in-house capacity to manage and
operate glulam production processes.
Modality of operations
TRACP and NRDCL established a production unit for glulam timber at the site and operated
initially to cater to specific requirement of glulam timber for TRACP.
Roles of NRDCL as partnership;
• Investment for site establishment and procurement of machineries;
• Management and operations of the plant;
• Supply of glulam to the TRACP on realization of cost.
Roles of TRACP as partnership;
• Provide land for establishing the plant at site;
• Purchase of glulam timbers;
• Investment of procuring of machineries through BTFEC funding.
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C.

FACTORY SET UP AND SITE ESTABLISHMENT

i. Structures;
TRACP and NRDCL established a production unit for gluelam timber at site and operated
initially to cater to the specific requirements for TRACP. The structures established at factory
shed are as:
a.
b.
c.
d.

Natural Air Seasoning Shed
The Factory
Storage Shed
Office with Staff Quarter

Figure 2. Natural air seasoning shed

Figure 3. Storage shed with curve beams
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Dimensions; 32.30 X 5.10
meter
Build-up area :1772 sq. ft
Typical plan for 20 workers
with the build-up area per
worker; 88.60 sq.ft

Figure 4. Main factory Shed
ii. Machineries& Equipments;
All the machines that were procured for the project were shipped from Switzerland and received at
Pangbisa on 08.11.2015. A list of machineries for the glulam project specifically for the production of
the curve beam are as attached (annexure I)

D.

PROCESS FOR GLULAM PRODUCTION

Glulam is produced by laminating a number of pieces of timber into a single, large, structural
member where wood were bonded together with special glue and compressed. The actual
production of curve beam for TRACP started from 18th April 2016 with the arrival of a
production expert from M/s. Haring and Co. There are our stages of production process as
mentioned below:
i.

Structural Analysis & Design

Structural elements were designed with varying cross sections and length. The beam sections
were made deeper to account for increased structural requirements along any region of the
beam. Similarly, arches often had varying cross sections as determined by design
requirements. Due to absence of expertise and technology being first of its kind in the
country, TRACP had to engage the services of a technical expert (consultant) for overall
guidance, execution and certification aspects including the setting up of the factory. Mr. Chris
Haring, President of Haring Group of Companies Ltd. Muttenz in Switzerland, who already
had some past association with the Department of Forests and Park Services (DoFPS) since
2012 and the on-going engagement with TRACP was taken on board for technical assistance.
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Figure 5. Structural analysis & design

ii.

Production

In 2015, three staffs from NRDCL were trained for two weeks by the consultant in Burgdorf,
Switzerland on glulam instructions mainly focused on the production of curve beams. The
standard procedure for production of curved beam as below:
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STANDARD PROCEDURE FOR PRODUCTION OF CURVE BEAM

SAWING AND SEASONING OF SAWN
TIMBER
Natural air seasoning (6-8 months inside air seasoning shed)

TRANSFER OF 50 -60 BOARDS INSIDE THE
FACTORY PRIOR TO LAMINATION
Bullerjan Oven on (24/6) for the boards to attain the required temp of 200C

PINHEIRO 4 S PLANER MACHINE- PLANNING INTO
SIZES AS PER BEAM
CHOPPING OF EDGES AND CUTTING SIZES FOR BLUNT
JOINTS
SELECTION AND DRY ASSEMBLY OF BEAM WITHOUT
GLUE

APPLICATION OF PURBOND HBS-709
MANUALLY (BOX SQUEEGE)
The open and closed time of glue is 70 Mins

CLAMPING, HAMMERING AND PRESSING INSIDE
THE MOULD (HYDROMOTOR)
Curing time for glue: 6 hours and due to temperature here, we keep it overnight

DEMOUNTING OF PRESSED BEAM AND
PLANNING
JOINERY SECTION

CHOPPING OF EDGE 45/50
mm FOR SHEAR TESTING (3
DAYS)

TRANSFER OF BEAM TO
STORAGE SHED AFTER 3
DAYS
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JOINERYSECTION- WE ARE
YET TO RECEIVE THE STEEL
CONNECTORS

iii.

Joineries

Joineries were designed with varying cross sections and length. The beam sections were made
deeper to account for increased structural requirements along any region of the beam. The
arches often had varying cross sections as determined by design requirements. On 8th
November, Mr. Manuel, Glulam expert with a team from NRDCL and TRACP started the
actual glulam fabrication, joinery, installation and erection at fabrication site. Installation of
roof truss at site was completed within a month.

Figures 6. Joineries at various stages

iv. Erections
The expert input for assembling and erection of the glulam beams were critical to ensure the
application process was correct and also to train our local partners. On 10th November 2017,
coinciding with Lhabab Dhuechen (Descending day of Lord Buddha) glulam roof trusses was
installed with Lhabsang threusel ceremony. The glulam expert provided hands-on training on
skill development and knowledge on erection of roof trusses. Although engaging of expert at
site for longer period was not possible due to financial constraint, the team at site continued
and completed the erections of roof trusses on time.
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Figure 7: Erection at site
E.
a.
b.
c.

d.

PROJECT ACCOMPLISHMENT
The engagement of expertise, had helped team at site to complete joineries and
erections;
The total glulam produced by the factory for the period was about 10,772 cft and
erection for Dining hall is completed;
The pilot project had helped to introduce and demonstrate the technology and
showcase the potential use of glulam in Bhutan for huge infrastructures such as
Dzongs, Lhakhangs, bridges and other special projects that require special size
timber;
It provided an opportunity in creating employment, hands on training and skill
development for the project team;
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F.

CHALLENGES & ISSUES- (Recommendations)

Although the project was implement successfully, the management faced following
challenges at an initial stage:
a.

Lack of knowledge on structural analysis

Since the project was first of its kind, our staff did not have the knowledge and technical skill
of glulam. Therefore, experts on structure analysis, we had to be deployed spending huge
amount on it. Therefore, we would like to recommend training our engineers or architects on
the onset of the project in the future to design the products.
b.

Inadequate budget for Machineries and Equipment

The project proposal missed budgeting for the procurement of machineries and tools for the
joineries and finger jointing. However, machineries for finger jointing and joineries were
necessary and the project faced some challenges while procuring the items. Therefore, we
would like to recommend inclusion of budget for such machineries while setting similar
projects
c.

Application of glulam

The project found that glulam has a potential to reduce timber wastage and minimize
requirement of huge trees to meet the demand for special size timber for the construction of
massive infrastructures such as Dzongs and lhakhang. Therefore, we recommend promotion
of glulam technology in the country to help conservation of forest resources. Thus, issuance of
permits for raw timber products for construction of any massive infrastructures can be
streamlined to promote application of glulam technology in the future.
d.

Pricing;

A study on cost of production of glulam carried by TRACP and NRDCL found to be about
Nu. 1,080.00 per cft, quite high as compared to the normal timber, which will have direct
impact on the market of glulam products. Therefore, a detailed study on the establishment
cost, production chain analysis, cost analysis, man power requirement and different cost
components need to be done and price standardized to promote glulam market.
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Annexure I;
List of machineries and tools under the glulam plant
Name of Machine
Pinheiro 4-S planer
Chop saw with 8 m track
Rapid 700 band saw
KLP Profipur 3000Y glue applicator
Mafell timber drill
Mafell drill bits (12/14/16/18)mm
Mafell fence for drill ZB 600 E
Mafell Additional grip for drill ZB 600 E
Mafell router Maxiax
Router bit set
Mafell circular saw K 85
Mafell circular saw rail F 160
Mafell Circular blade
Mafell rail connector
Mafell rail splinter guard
Mafell timber planer 320mm
Mafell blades
Mafell chain saw/mortise
Mafell mortise chains
Mafell jig FG 150
Mafell jig SG 230
Mafell wheel 8-9 mm
Mafell blade 8-9 mm
Mafell chain 8 mm
Mafell sword/chain saw 400 mm
Mafell chains 3/8” 400 P
Chainsaw chain sharpening file
Drill stand JET Promac 387A
Drill bits metal
Famag drill bits wood
Kress drill 1200 HTC
Gude chain sharpening machine
Hazet torque wrench
Reich Kombinagler KB7T65B (nail gun)
Eigenmann tool box with 126 quality tools
Kraftwerk torque driver bit- box
Press bed-steel profile
Hydraulic torque wrench including sled
Compressor
Hose
Air gun
Tire pump
Bullerjan oven
Load cell
Thermo hygro meter
Shop crane
Hoist
Caster wheel no brakes
Caster wheels with brakes
Ventilator for dust collection + pipes
Track connector

Quantity Received
1 unit
1 unit
1 unit
1 unit
2 units
4 units
2 units
2 units
1 unit
1 unit
1 unit
2 units
6 units
1 unit
2 units
2 units
3 pairs
1 unit
2 units
1 unit
1 unit
1 unit
1 unit
1unit
2 units
4 units
1 unit
1 unit
2 units
2 units
4 units
1 unit
1 unit
1 unit
2 unit
2 units
22 units
2 units
2 units
2 units
1 unit
2 units
1 unit
1 unit
2 units
2 unit
8 units
8 units
1 unit
1 unit
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Cost (CHF)
20,500.00
16,531.00
9,987.60
4,308.20
7,182.40
909.60
402.62
220.58
1,024.43
113.57
737.18
243.70
339.48
76.60
26.80
5,302.00
96.60
3,258.11
934.64
564.64
1,302.16
104.14
638.94
1,174.08
9,699.86
283.06
2.35
2,501.82
219.76
232.31
1,408.92
163.18
1,585.06
893.80
3,034.00
242.72
24,381.00
7,938.00
902.00
26.48
39.86
30.59
5,073.18
1,360.00
1,280.00
11,543,46
987.03
730.16
815.08
3,620.45
82.81

Splintering guard for track
Compressor oil
Clamps 400 mm
Clamps 800 mm
Portable power distribution
Cable reel
Hoisting sling
Pallet trolley
Loctite HB S 709 PURBOND
Others received during the consultants visit
Total

1 unit
1 unit
4 units
4 units
2 units
4 units
4 units
2 units
1000 kg
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43.95
12.71
180.40
283.72
193.52
329.97
236.16
790.48
6800.00
1910.00
165,882.46

