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Materials

Green Roofs (GR) are still not widely known in Thailand due to their complex
construction process. Typically, the base layer supporting green roof materials uses
normal concrete (NC) as the load-bearing structure, resulting in green roofs having
heavy weight and high thermal conductivity. This research presents a new construction
technique for green roofs using Lightweight Cellular Concrete (LCC) as the base support
for green roof materials. LCC is a type of non-load-bearing concrete.

The study examined the physical properties of Lightweight Cellular Concrete
with densities of 1200 kg/m? (LCC 12) and 1400 kg/m? (LCC 14). The test results
confirmed to ACI standards, with thermal conductivity (k) values of 0.40 and 0.65
W/mK;, respectively, lower than NC's. The use of LCC as a base support for green roof
materials (GR-LCC) in GR-LCC 12 effectively reduced the temperature difference
between the outside and inside by 4.62 - 11.34 °C and had the lowest thermal transfer
value (Q) of 0.69 W/m? when compared to LCC 14 and NC.

The thermal conductivity of LCC 12 is influenced by the volume of air voids,
creating air pores within the material. Analysis using Synchrotron Radiation X-ray
Tomography Microscopy (SRXTM) revealed that the air void volume of LCC 12 was
39.74% of the total volume, higher than that of LCC 14. The air pores were relatively
spherical, non-continuous (closed cell), and well-distributed, enhancing the insulating
properties of LCC by hindering heat radiation. The mix design of LCC 12 set the air void
volume at 45% of the total volume. Analysis using SRXTM and the OCTOPUS program
found that the air pore volume was 39.74%, with pore diameters ranging from 147 to
264 pm (from D50 to D90), in accordance with ACI standards.

Field experiments using LCC 12 in actual construction sites confirmed its
applicability as a green roof technique. It helps reduce construction steps, weight, low
thermal conductivity, strong, and has low water absorption. However, the use of LCC

12 in green roofs requires consideration of dry density, pore diameter, air void volume,
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and pore characteristics to align with this research, providing guidance for the future
application of this construction technique.
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