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ABSTRACT

Bio-receptive concrete facade, a self-sustainable green facade system, has
attracted the interest of engineers in Mediterranean regions. Nevertheless, the
utilization of this system is hindered by the time-consuming process of concrete
livability. This research aimed to expedite and improve the quality of concrete
livability using conventional materials. 8 samples were prepared following a
standard mix design comprising white cement, water, coarse sand (4-8 mm), and
fine sand (0-4 mm), with a water-to-cement ratio of 0.6 along with three species
of Sheet moss, Liverwort moss, and Barbula moss were tested over 16 weeks.
Results revealed that incorporating 13.5 grams (5% of water content) of vinegar
into panel No. 3 and substituting 40% of fine and coarse aggregates with fine
pumice aggregates and coarse leca aggregates in panel No. 6, notably decreased
the substrate's pH level below 14 and enhanced the water absorption capacity
and porosity of the concrete reducing the livability of the panels to 25 days
compared to the control sample. Replacing pumice grains with a portion of fine
grains in the mixture of panel No. 5 and light grains of leca with a portion of fine
grains and coarse grains in the mixture of panel No. 8, facilitated moss growth on
the panel surfaces by the end of the fifth week of the experiment. Moss growth was
observed on panel No. 2 in the middle of the sixteenth week, which contained 4.5
grams (1% of cement weight) of aluminium powder. no moss growth was detected
on the control sample (panel no. 1), the urea-containing sample (panel no. 4), or
the sample containing leca as coarse grains and sand as fine grains (panel no. 7)
by the end of the 16 weeks. The results indicate that Sheet moss exhibited the
highest growth rate and most consistent development among all species.
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5 450 270 700 414 1.5 316 - - - - - 0.6
6 450 280 360 378 1 252 - 240 - - - 0.62
7 450 270 - 790 - - - 790 - - - 0.6
8 450 280 - 680 1 - 120 433.5 - - - 0.62

Panels

Design No. 1 2 3 4 5 6 7 8

SialesT bl = ¥

slos s g lins; (slod areS WS a5 slasl uow o8l b alie syl Lulyi 0ges ool (gly Gudizs pl o

b3 5k 50 Ghalojl bl sl Ol bl el Qe 5o @8ly €l isked Al il gload S Hlaie ol Gl
g mbad sl ibae Glop il 50 g Lo JBlam g iSlas polie 4 wles J S lapinns 5l (6,80 0 b allsdS pl o 0l
Qo YO U Fe soilh j0 Cusb, zolaw g oI5 gile a0 YA U YY 5l oles polis polae jsb a4 coglhas cushy g Les Lyl Lass
Sy bdiges g ool Jlogl by Bl o (55, 055 clégs cinles] plowl Jore ol adeie (youd Gidgh 5l al> o cpl jo 10508 Laes
a5 ol s (9,0 (B8l g Ay dtan 90 Do ds by b ol (O JSo) wias Jaie L 0,90 alS 4 iolesl bl yh o 6518

20 Water-cement ratio (W/C,,)
21 Coarse aggregates (CA).

22 Fine aggregates (FA).

23 Aluminium powder

24 Vinegar
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25 Porosity
26 Water absorption
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Water absorption percentage Porosity rate PH level
Pumice aggregate 3.8% 56.22 6.47
LECA aggregate 0.9% 78.20 6.76
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Sheet moss

Liverwort moss

Barbula moss
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