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Water retention capacity of typical roof greening matrices

Zhang Hua , Li Mao , Cao Jinlu , Zhang Feng
(Collaborative Innovation Center for Geo-hazards and Eco-Environment in Three Gorges Area, Hubei Province,

Yichang 443002, Hubei, P. R. China)

Abstract: The water retention capacities of commonly used roof greening matrices, concluding ceramsite, peat and
super absorbent polymer, under fully saturated, cyclic wetting-drying and natural evaporation conditions were
studied. The saturated water retention capacity of matrices were obtained by vacuum saturated test. It showed that
the fully measured saturated degree of saturation of mixed matrix was greater than that calculated by the
combination of all components. The reason which increases the water contents to porous skeleton was analysed. In
cyclic wetting-drying tests, the water retention capacities of ceramsite and peat were almost unchanged. However,
due to the main molecular chain broken under drying in relatively high temperature, the water retention capacity
decreased rapidly after several wetting-drying cycles. In natural evaporation tests, the evaporation rates of
ceramsite, peat, super absorbent polymer and free water were almost identical in the condition of high water
content. As the water content decreasing, the evaporation rate of the matrix which had lower water retention
capacities decreases faster. The matrix with a reasonable proportion of super absorbent polymer can remarkably
improved its water retention capacity.
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Table 1 The saturated water content of samples

i 0
WA e an akk
1 100 0 0 1. 644
2 0 100 0 4.282
3 0 0 100 219. 85
4 57.83 42.17 0 2. 805
5 56.97 41. 54 1.48 6. 267
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Table 2 The saturated water content and expansion
rate in different ratio

AR kxR WA A K
WS ey WEE L

S/ % mER/% gKFE BEBE
1 100. 0 0.0 1. 309 4. 282 4. 282
2 99. 3 0.7 1.771 7.097 6. 250
3 98. 6 1.4 1.972 8.274 7. 301
4 97.9 2.1 2.316 9. 815 8. 785
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Fig.1 The relationship between water content

and times of drying
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Fig. 2 The relationship between daily evaporation

and temperature
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Fig. 3 The relationship between daily evaporation

and relative humidity
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