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Introduction
This manual is an introduction to the basic principles for the application of epoxy resin and timber engineering.

The desire to preserve the best of our architectural heritage, created by craftsmen of the past, poses many problems 
due to the neglect of some of our finest buildings.

Many fine buildings in the past have been demolished, because it was considered repairs would be too expensive, since 
this would necessitate complete renewal of all defective timbers. Alternative solutions to provide structural adequacy by 
the introduction of steel members are often rejected on the basis that their introduction would violate the character of 
the buildings. However, where aesthetics or beauty are of no consequence this solution may be acceptable for purely 
commercial reasons.

A by-product of scientific research has produced an in-situ method of dealing with timber restoration problems, which is 
now available to the building profession. This method utilizes the advanced technology of epoxy resins. It involves the use 
of low viscosity epoxy resins, used to penetrate the timber after all the defective parts have been cut back. The affected 
timber members are drilled to receive resin glass fibre reinforcing rods used to reinforce the resin compound and timber at 
the critical section. This then gives a perfect bond when completely inert fillers are added to the epoxy resin.

Many examples of this type of repair have already been carried out in the U.K. for the Department of the Environment, 
Ancient Monuments Branch, the Property Services Agency, local authorities, private architects and structural engineers.
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BEAM END REPAIR

Trimol 23 Epoxy Adhesive

Trimol 36 Epoxy Grout

Existing Beam
Trimol 50
Epoxy Reinforcement Rod

BEAM END REPAIR 1

Trimol 23 Epoxy Adhesive

New Beam End

Existing Beam
Trimol 50
Epoxy Reinforcement Rod

BEAM END REPAIR 2

Trimol 36
Epoxy Structure Grout

Existing Floor Beam Existing Floor Joists
Trimol 50
Reinforcement Bar

This technique for repair should only be undertaken by a skilled specialist contractor. The system is very acceptable to 
meet a wide range of requirements and has numerous advantages over other repair techniques.

Advantages

1. Minimal disturbance to surrounding structure.
2. Can be used in restricted and confined areas.
3. No unsightly bolts or plates are visible.
4. Minimal amount of timber removed.

Applications

• Roof constructions
• Repair of truss ends
• Floor beams
• Timber framed building

1.	 Preparation

1:1 The extent of decay should be determined by means of an accurate detailed inspection.

1:2 The timber should be supported by good temporary supports.

1:3 Access should be made to the defective beam end e.g., removing floorboards, ceilings, masonry, etc.

1:4 Decayed timber should be removed completely.

2.	 Drilling

2:1 Diameter of holes are usually 28mm (diameter of reinforcement rods 20mm).

2:2 Drilling can be undertaken in varying forms.

 •  From the upper surface into the direction of the wall support with a maximum angle of 20 degrees.
 •  Horizontally into the end grain
 •  Slots formed into the side of the beam.

NOTE:	Engineer’s	calculations	can	be	obtained	to	determine	the	pattern	and	number	of	reinforcement	rods.
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3.	 Shuttering

3:1 The shuttering has to be appropriate and good fitting.

3:2  To prevent leakage all joints between shuttering, timber, cracks, fixtures etc., have to be sealed with a  
suitable material.

3:3 Sheet material has to be treated on the inside surface with a release agent.

Where aesthetics are important then the shuttering may be permanent, using a matching timber. In this case the 
existing timber is prepared to enable a flush joint to be achieved.

4.	 Reinforcement	Rods

4:1 Rods are used as reinforcement. These are normally 20mm in diameter.

4:2  The length of rods inserted into the holes should have a minimum overlap of 150mm and cover the full length  
of the repair.

5.	 Epoxy	Materials

TRIMOL 50 – Epoxy Reinforcement Rod
TRIMOL 23 – Epoxy Adhesive
TRIMOL 36 – Epoxy Structural Grout
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UPGRADING OF EXISTING TIMBER
The need to strengthen or upgrade a beam may be due to the following:

1. Excessive movement or bounce on the floor.
2. An increased floor loading is required.
3. Structural defects due to decay or inadequate design.
4. Changes in the environment e.g., Chemical pollutants, temperatures.

The extent and nature of upgrading required will usually fall into two areas.

• Triton Stitch Pinning Dowel Systems.
• Triton Flitch System

After a detailed inspection a specification for repair can be produced indicating the appropriate system.

TRITON STITCH PINNING DOWEL SYSTEM
Most old timber when first used would generally have been in a good and sound condition and be equal to a 75-grade 
timber today. However, over the years these old beams have dried out. This is more noticeable in buildings where 
central heating has been installed.

As could be expected large splits and shakes can appear and if these timbers were stress graded today they would 
probably be below 40-grade.

The method of upgrading involves the insertion of glass fibre rods to cater for the shear forces and at the same time to 
cover a large surface area of the beam in order to guarantee that all splits and shakes are filled with resin compounds 
thus creating a beam which is a minimum of 75-grade.

SECTION A-A B

AA

B

Dowel

Resin
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TIMBER BEAM STRENGTHENING

Triton	Flitch	System	

As demand for the refurbishment of building increases the emphasis on conservation has increased. The desire of 
planner and conservation officers to conserve not only the exterior but also the interior has resulted in existing floors 
being left in-situ. It is generally found that the joints can accommodate new floor loading, however, the principle beams 
cannot even justify domestic loads apart from the requirements for new office loadings.

1.	 Preparation

1:1 Survey the floor timbers prior to works commencing.

1:2 Engineers calculate the number of beams to be strengthened and the amount of reinforcements required.

1:3 Access is made to the upper surface of the beam by removal of floorboards.

1:4 Adequately support the beam by temporary props.

2.	 Method

2:1 A vertical slot is cut along the beam to a predetermined length, width and depth.

2:2 The slot is cleared out and surfaces left clear of dust.

2:3 All splits and shakes are sealed to prevent leakage of epoxy resin.

2:4 The reinforcement is placed into position in accordance with the Engineers specification.

2:5 Fill the slot using a low viscosity resin in accordance with design requirements.

3.	 Finish

3:1 Remove surplus resin.

3:2 Replace floorboards.

3:3 Allow to cure and remove the props.

Advantages

1. Minimal disturbance to floor joists and secondary beams.
2. Decorative ceilings are not damaged.
3. No unsightly steel plates or bolts.
4. Design loads can be increased by up to 200%
5. Minimal disturbance to brickwork at bearing ends.
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TRITON FLITCH SYSTEM

Trimol 23 Epoxy Adhesive

Trimol 36 Epoxy Grout

Existing Beam
Trimol 50
Epoxy Reinforcement Rod

BEAM END REPAIR 1

Trimol 23 Epoxy Adhesive

New Beam End

Existing Beam
Trimol 50
Epoxy Reinforcement Rod

BEAM END REPAIR 2

Trimol 36
Epoxy Structure Grout

Existing Floor Beam Existing Floor Joists
Trimol 50
Reinforcement Bar

Method

1. Temporary props introduced were necessary to carry the beam.
2. Floorboards are lifted to gain access to the upper surface of the beam.
3. A vertical slot is cut along the beam to a pre-determined depth and width.
4. The slot is filled with reinforcement and epoxy resin.
5. Temporary props are removed and floorboards replaced.
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INJECTION SYSTEMS
Usually undertaken to beams or timber members that have developed splits and shakes as a result of drying out. 
The timber member can be strengthened using free flow low viscosity resin, injected into the crack by using a hand 
cartridge gun.

Preparation

1:1 The extent of cracking should be determined prior to works commencing.

1:2 The timber should be dry and free from dust.

1:3 The face of the crack should be sealed usually using a thixotropic resin or suitable sealant.

Application

2:1 Wall flanges should be fixed over the crack at approximately 250mm centres.

2:2 Epoxy resin is pumped into the crack using a cartridge gun.

Finish

3:1 Any seepage should be removed immediately.

3:2 Wall flanges if used should be removed.

3:3 The surface should be cleaned either by scraping using a spatula or sanding.

Applications

• Timbers affected by splits and shakes, joint strengthening.
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TIMBER JOINT REPAIRS
This type of joint is suitable for:-

1. Reinforcing scarf joint both in tension and compression.
2. Holding down plates.
3. Repair to hammer beam trusses.
4. Fixing of King and Queen post details.
5. Repair of damaged timbers.
6. Timber framed buildings.

Advantages of the resin built system compared to standard bolt and spreader washer assembly is that the resin 
reduces the stress placed on the surface of the bolt on the timber fibres.

The general use of dowel joints is on older buildings, which have been subjected to movement.

Method

1. Decide if the joint has been flexible or rigid.

2.  Flexible joints are achieved by drilling a hole in both members and fixing the dowel in one component only.  
This enables the second component to be tensioned after the resin has cured.

3. Rigid joints should be prepared by drilling and all components fixed together with resin.
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CONSOLIDATING LARGE VOIDS
The repair is most suited to large principle beams where decay has removed large amounts of timber within the profile 
of the section. The general method is to consolidate the components using resin.

Method

1. Remove all loose and friable timber.

2. Consolidate the timber surface using Trimol 34.

3.  Drill the accessible faces of the timber to allow 20mm diameter reinforcement to be inserted to form a random 
lattice with the void.

4. Mix and pour Trimol 36 until the cavity is completely filled.

Advantages

1. Increased stiffening of the component.
2. Minimal disturbance to the structure.
3. Maintains maximum amount of original timber.
4. Aesthetically pleasing as unsightly steelwork is not required.
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IMPREGNATION OF DECAYED TIMBER
Timber decay can be to such a degree that the cellular structure of the timber is destroyed resulting in disintegration  
of timber.

By impregnation with Trimol 34 consolidation of the timber fibre can be achieved.

Surface	Treatment

The resin is applied liberally by a short bristled paintbrush to the point of saturation.

Appearance

The wood has the appearance of having been oiled, if desired, it is possible to retain the original dull appearance  
by etching.

Applications

• Decayed wood construction
• Sculptures
• Timber framed walls
• Ornamental timbers
• Organ repairs
• Windows
• Furniture
• Heavy woodworm attack to structural timbers
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Case Study

JANUARY 2009

TRIMOL SYSTEMS USED IN  
MAJOR TIMBER REPAIR PROJECT

Triton’s Trimol epoxy systems offer a fast and effective method of 
repairing and upgrading structural timbers, whilst at the same time 
retaining the existing bearing configurations. Normally the external 
appearance of the original timbers can be maintained, therefore 
these systems are particularly suited to repairs in historic or listed 
properties. 

Triton approved contractor, Peter Cox Ltd, was contracted to carry out 
an extensive programme of structural timber repairs in a six storey 
former dockside warehouse complex in Liverpool, which is being 
converted into recording studios. Decayed principal rafters and tie 
beams at roof level and floor beams on all floor levels were cut back 
to sound timber and new replacement timber installed.

Reinforcing steels were bedded into the new timber sections using 
Triton’s Trimol 36, a three-component, pourable, epoxy resin system 
which creeps sufficiently under loading to accommodate movement in 
complex timber joints. 

100 floor beams were repaired using Trimol systems

Completed repair to roof truss



14

The team also used Triton’s Trifix Adhesive, a two-component, epoxy 
resin system to anchor the steels into the end grain of existing 
timbers. In total 20 roof trusses and nearly 100 floor beam ends 
were repaired in this way. The technique avoids the need for unsightly 
steel reinforcement plates and means that the repairs are largely 
unobtrusive – important when structural timbers are left exposed, as is 
common in these conversions.

Triton’s Trimol 54 was also used to face off the repaired timber. A two-
component epoxy system, it cold sets to form wood-like material, which 
can be shaped and grained to match the timber being repaired.

Case Study

JANUARY 2009

Further press information about Triton is available 
from Alison Hopkinson at Hopkinson White:

Tel: 01296 631898 
Fax: 01296 630321 
Email: ah@hopkinson-white.co.uk

Triton Contact Details for Publication:

Triton Systems
Units 3 – 5 Crayford Commercial Centre,  
Greyhound Way, Crayford, Kent DA1 4HF

Tel: 01322 318830
Fax: 01322 524017
Email: info@tritonsystems.co.uk

www.tritonsystems.co.uk

Approved Triton Contractor  
Peter Cox Ltd 
Tel: 0800 789 500
www.petercox.com

Decayed beam end is removed Slot cut into new timber section Steels fixed into existing timber using Trifix

Positioning new timber section Bedding in steels with poured epoxy system Completed repair

0596 09/11
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Case Study

SEPTEMBER 2007

TRITON EPOXY GROUT HELPS STRENGTHEN 
OLD PINE BEAMS IN CITY OF LONDON

An epoxy structural grout, manufactured by Triton, has been used 

to help strengthen centuries old pine structural beams in historic 

Watermen’s Hall in London. Trimol 36, is a three component system 

designed primarily for timber repairs to rotten, insect or fire damaged 

timbers and to remake joints or breaks. 

Bryhill Technical Services, of South East London, carried out the design 

and strengthening works to the two 6m x 250mm x 220mm beams, 

with the approval of English Heritage. Bryhill were called in by the 

client’s surveyors to investigate ways of strengthening the floor beams. 

The investigation was prompted by a dipping floor in the first floor 

court room, together with evidence of splits and shakes along some 

sections of each beam. A Bryhill surveyor carried out a site inspection 

and the company’s in-house structural design office then calculated 

the reinforcement necessary to remedy the situation.  

After supporting the ceiling below and removing steel restraining straps 

fitted across the top of the beams and floor joists, the Bryhill team 

marked and cut a channel along the length of each beam. The Trimol 

36 system was then mixed on site and the first 50mm layer poured into 

each channel before inserting four 25mm steel reinforcing bars.

A total of 14 steel bars had been specified for each beam which  

were inserted in stages after each layer of Trimol 36 was poured.  

(The Trimol 36 is poured in layers which should be allowed to gel,  

so as to avoid excessive build up of exothermic heat.) Before pouring, 

Triton’s lightweight epoxy mortar was used to plug cable holes etc.  

in the beams.

CONTINUED...
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Further press information about Triton is available 
from Alison Hopkinson at Hopkinson White:

Tel: 01296 631898 
Fax: 01296 630321 
Email: ah@hopkinson-white.co.uk

Triton Contact Details for Publication:

Triton Systems
Units 3 – 5 Crayford Commercial Centre,  
Greyhound Way, Crayford, Kent DA1 4HF

Tel: 01322 318830
Fax: 01322 524017
Email: info@tritonsystems.co.uk

www.tritonsystems.co.uk

Bryhill Technical Services
Tel: 020 8854 7036
www.bryhill.co.uk

The splits and shakes were also repaired by stitching with steel dowels 

set in Triton’s Trimol 23 epoxy resin. Trimol 23 is a thixotropic, 2-

component gap-filling adhesive which forms a strong bond to wood, 

metal and plastics. (see right)

After completion of the works, an in-situ load test was carried out 

on one of the beams at the request of the ‘City of London District 

Surveyor’s Office.’ A load of 17.35 kn was applied over the centre of 

the beam with a span of 4.6M. The beam deflected 3.6mm under this 

applied load (permissible deflection limit is 13.8mm). As a result the 

District Surveyor expressed his satisfaction with the performance of 

the strengthened beams. (see below)

The Company of Watermen and Lightermen was established in 1555 

to control the Watermen on the River Thames responsible for the 

movement of goods and passengers. The present Hall dates back to 

1780, remains the only original Georgian Hall in the City of London, 

and has Listed Ancient Monument Status. 

Triton manufactures a comprehensive range of timber and masonry 

preservation and repair products and more information can be found 

at www.tritonsystems.co.uk or by telephoning Triton’s technical 

department on 01322 318830.

Case Study

SEPTEMBER 2007

0596 09/11


