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ASSESSMENT OF TIMBERCRETE® FOR FREEZE / THAW DURABILITY
BY TESTING TO ASTM C1262-05.

SUMMARY
Five Timbercrete® blocks were tested by Ensis to 25 freeze thaw cycles as specified in
ASTM C1262-05a". All samples lost less than 0.2% of their mass after exposure to these cycles
with the average loss being less than 0.1%. Two of the samples were coated with an acrylic and the

other three were coated with a silicate. No difference in durability was apparent after exposure to

25 cycles of freeze/thaw.

OBJECTIVE
To determine if TIMBERCRETE® will pass the durability (freeze / thaw) requirements of
ASTM C1262-05a.

INTRODUCTION
Timbercrete® block is made from recycled waste timber and cement. This product was developed
in Australia approximately 10 years ago. Timbercrete® is now manufactured in New Zealand and is
currently being assessed as a building material. Timbercrete Rotorua Limited approached Ensis to
independently assess the extent of degradation after Timbercrete blocks have been subjected to

repeated cycles of freeze and thaw to gain information on their durability.

MATERIALS AND METHOD

Test Samples
Five 32 mm thick “slices” of Timbercrete® block (140mm x 132mm) were used for the freeze thaw

test. Two samples (1 and 2) had an acrylic coating brushed onto the blocks and the other three

samples had a silicate coating.

Freeze/Thaw Cabinet
A modified freezer was used as to cycle the five samples through twenty five freeze / thaw cycles

specified in ASTM C1262-05a. The Fisher & Paykel H701X freezer had extra heating and
refrigeration added along with a CAL 9500P*® programmable process controller that allowed the

ramp rate and set-points to be specified.

Freeze-Thaw Test Procedure
Five Timbercrete® samples were soaked to a depth of 13 mm for 24 hours before the freeze / thaw

test was started. Freeze / thaw testing was performed in accordance with ASTM C1262 procedures.
The freeze / thaw cycle operates at -18°C for 4.5 liours and then the temperature was ramped over a

90 minute period to reach 24°C. This temperature was maintained for 4.5 hours and then the
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temperature was ramped to -18°C over a 90 minute period. This meant two cycles per day were

done.

The sawn surfaces of the Timbercrete® test samples were labelled 1 to 5. Samples were placed on

3 mm spacers in a plastic bag that contained sufficient water to maintain a depth of 13 mm (10 mm
sample submerged). The enclosed samples were placed in aluminium trays before water was added
into the plastic bag. The plastic bag was then sealed after sufficient water allowed a 35 mm “space”

containing water between the sample edge and the outside of the plastic bag (see Photo 1).

e

Photo 1: Timbercrete® block no.5 after 25 cycles of freeze/thaw test.

After the Timbercrete® samples had finished the 25 cycle freeze / thaw exposure, each sample had
the saturated surface rinsed with distilled water into a filter funnel containing Whatmann 40 filter
paper. The contents of the plastic bag were also rinsed through the filter paper. The filter paper
with residue was oven dried at 103°Celsius for 24 hours before determining the amount of dry
residue that was dislodged from the Timbercrete® surface. The Timbercrete® samples were then
oven-dried and the percent residue based on the oven-dry residue divided by these oven-dry sample

weights. -
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RESULTS

The results for the freeze / thaw durability test of Timbercrete® are listed below in Table 1.

Table 1: Sample weights and residue from 25 cycle freeze / thaw tests.
Timbercrete freeze / thaw test to ASTM C1262-05a.
Coating  Arylic Acrylic Silicate  Silicate  Silicate

Colour Pink Pink Yellow Yellow Yellow
Sample 1 Sample 2 Sample 3 Sample 4 Sampie 5
Wet Weight 858.78 772.74 859.87 832.51 850.08
Dry weight 717.63 612.4 716.71 654.2 714.71
OD weight 654 626.88 630.1 570 614.6
Filter Paper + residue 1.79 1.5 1.63 2.19 1.54
Filter Paper 1.19 1.19 1.15 1.18 1.18
Residue 0.6 0.31 0.48 1.01 0.36
Percentage loss 0.09 0.05 0.08 0.18 0.06
Average Precentage Loss 0.09
Dry Weight = Mass of sample before soaking
Wet Weight = Mass of sample after soaking
OD Weight = Mass of sample after oven drying
DISCUSSION

The ASTM C1262 test method for “Freeze / Thaw Durability of Segmental Retaining Wall Units”
describes a 25 cycle test which soaks part of the test sample and freezes the wetted cement product
at -18°Celsius before heating the sample to 24°Celsius. A Minnesota authority’s publication® on
testing truncated concrete domes for freeze / thaw durability quotes “the maximum average loss of
five samples shall be less than 1.0 percent with the maximum loss of any individual sample being
less than 1.5 percent”. The number of c¥cles is dependent on the local authorities and the severity
of the exposure that the masonry is expected to encounter. Although requirements are different for

various environments, the Timbercrete samples would pass the Minnesota requirement for freeze /

thaw durability.

The New Zealand Building Code™ states that for a structure, the life of the building must not be
less than 50 years unless the specified intended life has been stated and the structural requirements
for the durability of concrete masonry are for not less than 50 years(s). Recognising this fact, the
latest version of NZS 3101®’ contains an entire chapter on durability, which is primarily related to
the 50 year life situation. There is currently no “pass mark” requirement for the percentage of

material lost after freeze-thaw testing.
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e A suggested approach to cover the durability requirements for cement / concrete products is
provided in the Cement & Concrete Association of New Zealand’s flow chart (see Flowchart 1).
= Durability for freeze / thaw resistance in New Zealand is done by specifying the minimum
compressive strength and the percentage entrapped air in the concrete. The AS/NZS 44550
standard mentions freeze-thaw tests in Appendix D 4.10 and states: “there is no one test applicable

to all conditions. Consumers should rely on manufacturer’s recommendation or local experience.”
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Table 2. Freeze / thaw resistance for Ordinary Portland Cement concrete.

Exposure Minimum Characteristics Entr:?ln;jd air efogte iz
Condition Strength, . (MPa) nominal aggreg &
(mm)
10 -
20 40
25 - 49 cycles 20 4- 3. 6%
per annum 8%
Greater than or
equal to 50 4- )
cycles per 30 1 8% 3-6
annum
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Contacting ensis

ensis Australia

Telephone: +61 3 9545 8100

Freephone (within Australia only}: 1800 231 051
Facsimile: +613 9545 2223

Bayview Avenue
Clayton, Vic 31648
Private Bag 10

Clayton South, Vic 3169
Australia

WWW.ensisjv.com
enquiries@ensisjv.com

ensis New Zealand

Telephone: +64 7 343 5777

Freephone (within NZ only}: 0800 231 051
Facsimile: +64 7 348 0952

Te Papa Tipu innovation Park
49 Sala Street

Private Bag 3020

Rotorua

New Zealand
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