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Compressive Strength, Water Absorption and Dry Density
of Lightweight Concrete Blocks mixed with Hemp Shiv
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Abstract

This research aims to study the compressive strength, water absorption, and dry density of
lightweight concrete blocks mixed with hemp shiv, using a combination of plaster and Portland
cement as binder to develop lightweight concrete blocks according to the Thai Industrial Standard
Institute (Cellular lightweight concrete blocks using preformed foam, TISI 2601-2556). The mix ratio
was 1:1:1 by weight for cement: plaster: water. The hemp shiv was ground and sieved through meshes
of 6, 10, and 25 mm in proportions of 3%, 4%, and 5% by total weight. The lightweight concrete
blocks were molded to the size of 10 x 20 x 60 cm. The compressive strength was tested at 7, 28,
60, and 90 days, while water absorption and dry density were tested at 28 days. The results showed
that the compressive strength of the lightweight concrete blocks decreased as the proportion of
hemp shiv increased, while water absorption increased, resulting in a decrease in dry density.
Additionally, it was found that hemp shiv sizes that passed through 6 mm and 10 mm meshes in
proportions of 3%, 4%, and 5% met the criteria of TISI 2601-2556 and were classified as C10 and C9

lightweight concrete blocks, respectively.

Keywords: Compressive strength; Dry density; Hemp shiv; Lightweight concrete blocks; Water

absorption
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3.1 Sanillunmsvagey

3.1.1 Yudwudvasauaudsziani 1
(Ordinary Portland cement, OPC) AsLnad9]
4193§71U ASTM C150 [12] 4ansly Figure 1
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Figure 1 Ordinary Portland cement [13]

3.1.2 yuUmamas‘ (Gypsum plaster, P)
AININTFIUNAAATIgAMNTTN Yuaraines
smiviuvvlugagmnssuysidn (yan. 2488-
2553) [14] uansly Figure 2

Figure 2 Gypsum plaster [13]

3.1.3 unungvd (Hemp Shiv, HS) 3
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WuUWse 9999000 (Figure 3)
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25 3131, (Figure 5) aﬁﬂfuﬁwLmuﬁmmﬁume}amé’ﬂﬂ
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Figure 5 Ground Hemp Shiv size 6, 10 and 25 mm.
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Table 1 Mix proportion of lightweight concrete blocks (by weight)

Lightweight concrete Size of HS Gypsum Number of
blocks symbols (mm.) plaster HS (%) Water blocks

cT 1 1 - 1 25
6HS3 6 1 1 3 1 25
6HS4 6 1 1 1 25
6HS5 6 1 1 5 1 25
10HS3 10 1 1 3 1 25
10HS4 10 1 1 4 1 25
10HS5 10 1 1 5 1 25
25HS3 25 1 1 3 1 25
25HS4 25 1 1 a 1 25
25HS5 25 1 1 5 1 25

Remark: OPC: Ordinary Portland Cement Type |, HS: Hemp Shiv
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Figure 7 Sample of lightweight concrete blocks with hemp shiv
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Table 2 Properties of lightweight concrete blocks according TISI 2601-2556 [15]

Compressive strength

Water absorption < (%)

Types Dry density (ke/m?) > MPa (kg/cm?) (fraction by mass)
cé6 501-600
Cc7 601-700 2.0 (20.4) 25
8 701-800
c9 801-900
C10 901-1,000 2.5(25.5) 23
C12 1,001-1,200
Cl14 1,201-1,400
5.0(51.0) 20
Cl6 1,401-1,600
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Relationship between dry density and water absorption of lightweight concrete blocks at 28 days
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Table 3 Compressive strength of lightweight concrete blocks

Compressive Strength (ksc) (Normalized compressive strength) (%)

60 days

90 days

Samples
7 days 28 days

cT 57.52+0.40 (100)  85.06+0.41 (100)
6HS3 18.22+0.30 (32) 32.43+0.45 (38)
6HS4 17.43+0.40 (30) 31.10+0.40 (35)
6HS5 16.89+0.27 (29) 29.41+0.30 (35)
10HS3 21.56+0.38 (37) 35.82+0.23 (42)
10HS4 20.68+0.20 (36) 32.19+0.20 (38)
10HS5 19.70+0.38 (34) 29.8+0.22 (35)
25HS3 19.66+0.35 (34) 26.92+0.49 (32)
25HS4 18.14+0.34 (32) 25.12+0.28 (30)
25HS5 15.32+0.35 (27) 22.59+0.36 (27)

97.28+0.42 (100)
33.56+0.46 (34)
32.11+0.27 (33)
32.05+0.14 (33)
37.45+0.44 (38)
35.55+0.30 (37)
29.97+0.43 (31)
28.22+0.29 (29)
26.76+0.24 (28)

25.55+0.38 (26)

105.25+0.31 (100)

33.63+0.44 (32)
33.21+0.20 (31)
32.89+0.33 (31)
37.88+0.17 (36)
35.98+0.15 (34)
31.33+0.38 (30)
28.49+0.46 (27)
26.92+0.12 (26)

25.65+0.30 (24)
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Figure 9 Relationship between compressive strength, water absorption and dry density of lightweight

concrete blocks.
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