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The Setting and Strength Characteristics of Lightweight Mortar Using Wood Chips
Treated with Water
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Abstract

It is known that some components of wood obstruct the hydration of cement when wood is mixed with
cement. In order to examine the effect of pretreatment of wood chips in hot water, this study conducted
the experiments for the setting and compressive strength of mortar by sieving pine wood chips with a
2.4mm sieve, dipping them in waters of different temperatures, and then using them as a part of the
fine aggregate. For the experiments, water-cement ratio of the mortar was 0.50 and the amount of the
fine aggregate substituted by wood chips was set at 0%, 2%, 4%, 6%, 8%, and 10% of the mass of the
fine aggregate. As a result of the test, it was found out that when wood chips were used to substitute
fine aggregate for the production of mortar, more usage of wood chips postponed setting more, and the
treatment of wood chips with water improved the problem of the delay in setting time. Especially, the
final setting time of the mortar which used 2~6% of wood chips treated in 100C water for 30 minutes
was almost the same as the final setting time of the mortar which used no wood chips. Also, the
compressive strength of the mortar which used the wood chips treated with water was compared to that
of the mortar which used the wood chips not treated with water. The result showed that the strength
improved for age of 7 days and 28 days, while there was little change in strength for age of 3 days.
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Fig. 1 Water treatment of wood chip in oven
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Table 1 Experiment plan and mix proportion

No Wood chip wic S\{Jct Test items
| ratio (wt. %) | (%) -
ratio
1 0 - Flow
2 2 - Setting time
3 4 - Unit weight
4 6 50 2.0 - Comp.
trength
5 8 s
(3.7, 28
6 10 days)

Fig. 2 Compressive strength Fig. 3 Setting time test
test
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Table 3 Test results of compressive strength

Compressive strength

28
days

21

24
24
19
15
21

21

25
20
14
22
22
27
23
16
22
22
25
21
18
20

20
26
22
14
20
23
25
23
18

(MPa)
7 days

19
22
23
19
14
20
22
23
22
15
20
21

23
21

15
16
17
21
19
15
18

18
21
19
14
18
23
25
22
18

3 days

12
13
15
11

13
14
16
15

12
13
15
13

10
10
12
11

11
11
13
12

14
14
16
15
11

Wood chip
ratio
(wt. %)

10

10

10

10

10

10

water treatment
method

80C. 2 hours

80C, 4 hours

80°C, 6 hours

100°C, 10 mins

100°C, 20 mins

100<C, 30 mins

Compressive strength

28
days

48

20
18
22
19
11
19
19
24
18
11
20
22
23
19
11
19
21

27
20
13
23
21
23
23
14
20
20
23
20
14
23
20
23
25
17

(MPa)
7 days

40

13
16
18
13

17
18
17
17
10
17
17
21

18
10
19
18
23
19
11
20
20
20
20
14
17
18
21

19
13
19
19
23
22
15

3 days

29
14
13
15
13

13
12
15
10

11
11
14

12
11
15
11

13
13
14
13

11
13
15
15

11
11
14
14

Wood chip
ratio
(wt. %)

10

10

10

10

10

10

10

water treatment
method

Without water

treatment

20°C, 12 hours

20°C, 24 hours

20°C, 48 hours

50C, 6 hours

50C, 12 hours

50C, 24 hours
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