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Experimental Study on Mechanical and Physical Properties of New Straw Fiber Solid Concrete Brick
LI Bixiong, LIAO Qiao Y WU Jinyan
(College of Architecture and Environment, Sichuan Univ., Chengdu 610065, China)

Abstract: In order to take advantage of agricultural residues, a new type of wall material with good comprehensive properties was developed. The
mix proportion of straw fiber reinforced concrete was studied. The mechanical and physical properties of new straw fiber solid concrete brick
(NSFCB) and general solid concrete brick (GCB) were studied. The compressive strength of straw fiber reinforced concrete was tested. Compres-
sion tests on the largest face, flexure tests, heat insulation tests and dry shrinkage tests of solid bricks were respectively carried out. The compress-
ive stress-strain curves and early dry shrinkage ratio-time curves of bricks were analyzed by function fitting. The results showed that the effects of
calcium chloride and kaolin on strengthening the strength of straw fiber reinforced concrete were obvious. The compressive strength on the largest
face and flexural strength of NSFCB were respectively reduced by 28.5% and 6.8% due to straw fiber. However, the ratio of flexural strength to
compression strength of NSFCB was improved 30.5%, and it was better than GCB in the ductility. The improved rational fraction was suffi-
ciently suitable for the compression stress-strain test curves of brick, and adjusted coefficient of determination was almost close to 1. NSFCB was
outstanding in heat insulation performance, and the average thermal conductivity was decreased by 18.9%. The drying shrinkage ratio of NSFCB
changed little after 7 days, and dry shrinkage performance of NSFCB was good. Early dry shrinkage ration-time test curve of NSFCB that fitted
by hyperbolic function possessed a high fitting degree, and there was no significant difference in population distribution.

Key words: solid concrete brick; straw fiber; mechanical property; physical property
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Fig. 1 Straw fibers soaked in sodium hydroxide solution
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Tab.1 Mix proportion and strength

4 (kgrm ™)

O : - e — _ UEHE)
K i i WA WUKH OBBOR RO UL mi .
FC 168 311 800 1200 3.1 31.1 15.55 0 0 5.7
FC-C5 168 311 800 1200 3.1 31.1 15.55 15.55 0 8.3
FC-G5 168 311 800 1200 3.1 31.1 15.55 0 15.55 6.2
FC-G10 168 311 800 1200 3.1 31.1 15.55 0 31.10 7.1
FC-GI15 168 311 800 1200 3.1 31.1 15.55 0 46.65 7.4
PC 168 311 800 1200 3.1 31.1 0 0 0 12.2
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Fig. 2 Failure form of GCB subjected to compress on the
largest face
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Fig.3 Failure form of NSFCB subjected to compress on
the largest face
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Tab.2 Compressive strength of solid bricks on the largest
face
55 A HIE/MPa 41H/MPa
GCB-1 29.0
GCB-2 27.1
GCB-3 26.3
GCB.4 240x115%90 304 29.1
GCB-5 31.8
GCB-6 29.7
NSFCB-1 17.9
NSFCB-2 229
NSFCB-3 21.0
NSFCB_4 240x115%90 0.1 20.8
NSFCB-5 21.0
NSFCB-6 21.9
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Fig. 4 Stress-strain curve of solid bricks subjected to com-
press on the largest face
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Tab.3 Fitting parameters about stress-strain of solid bricks subjected to compress on the largest face

w5 1 2 c3 C4 cs Ad R-square BN
GCB-2 6.814 -20.979 26.736 ~14.905 3.312 0.994 5 TREE R
GCB-3 7.509 —21.874 26.214 —14.111 3.261 0.994 8 TREER
GCB—4 7.253 -31.283 54.818 —41.534 11.758 0.980 0 TREE R
NSFCB-3 0.408 0.071 0.873 —0.530 0.217 0.993 7 TR EER
NSFCB—4 1.658 -3.831 5275 -2.818 0.742 0.986 1 TREER
NSFCB-5 1.232 -3.425 6.066 -3.910 1.066 0.983 4 TREER
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Fig.5 Comparison of fitting curves and test curves concerning solid bricks subjected to compress on the largest face
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Tab.4 Flexural strength of solid bricks
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GCB-10 47
GCB-11 33
GCB-12 47
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Tab.5 Thermal conductivity of solid bricks
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GCB-13 1.60
GCB-14 300x300x40 1.62 1.59
GCB-15 1.55
NSFCB-13 1.23
NSFCB-14 300x300x40 1.25 1.29
NSFCB-15 1.40
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Tab. 6 Fitting parameters about drying shrinkage of solid bricks

BE oL Hh 22 b8 £ X H e #t EE R
Eshu A Ad R-square a Ad R-square Eshu c d Ad R-square
GCB-16 1026.106 1.670 0.796 9 257.767  236.689 0.8516 5414  -106.183  0.025 0.687 2
NSFCB-16 1134.713  0.569 0.949 0 490314  216.875 0.709 1 11.463  -70.303  0.016 03710
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Fig. 6 Dry shrinkage rate of solid brick
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