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Effect of Plant Roots Penetration and Watertightness of Asphalt Sheet according
to the Cracks Width of Press Concrete

Tae-Ho Um'™, Young-sam Kim?, Jong-suk Lee’, Hong-chul Shin®, Young-geun Kim’

Abstract: For artificial ground greening construction without root-proofing layer, this research reviewed the effect on watertightness of asphalt
waterproofing layer by plant roots penetration based on crack width, and crack penetrated roots. Experiment on concrete crack width was performed
with three conditions such as 0.15, 0.30, and 0.45 mm, and all three conditions confirmed that all plant roots penetrations were made through crack
areain 12 ~ 18 months. In addition, according to evaluation of effects on waterproofing layer by crack penetrated plant roots and in condition of 0.45
mm crack width, it indicated that penetration is made on asphalt waterproofing layer in 12 months due to roots penetration.
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(a) Occurrence of roots penet- (b) Leakage caused by plant roots
ration to concrete cracks
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Fig. 1 Water leakage survey of construction site

Table 1 Experimental plan

Construction of asphalt

Crack width
waterproofing sheet

Plan 1 0.15, 0.30, 0.45 mm x

Plan 2 0.45 mm O
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(a) Prepare of Block fixing frame (b) Block Installation

(f) Assembly Completion

(e) PET film side wall attachment

Photo 2 Concrete crack specimen assemble process
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Fig. 2 Section of specimen installation
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(c) Construction of waterproo- (d) 0.45 mm crack
fing sheet

(a) Plant growth state (b) Roots penetration evaluation
(18 Months)

(e) Planting (f) Specimens condition

Photo 3 Specimen production and planting

(c) Final result (d) Roots penetration evaluation

Photo 4 Result of resistance to root penetration (0.15 mm crack)
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Photo 5 Result of resistance to root penetration(0.30 mm crack)
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(b) Roots penetration evaluation
(12 Months)

(a) Plant growth state

LR s

(c) Final result (d) Roots penetratlon evaluatlon

Photo 6 Result of resistance to root penetration(0.45 mm crack)

Table 2 Root penetration test result of crack

Case 6 months 12 months 18 months 24 months
0.15 mm x X O O
Plan1 0.30 mm x x @) O
0.45 mm X O @) @)

x Non-occurrence of roots penetration to concrete cracks
O Occurrence of roots penetration to concrete crack
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(b) Roots penetratlon evaluatlon
(12 Months)

(a) Plant growth state

(c) Internal observation of crack
section

(c) Final result

(f) Roots penetration

(e) Waterproofing sheet surface
observation

Photo 7 Result of asphalt waterproof sheet(0.45 mm crack)

Table 3 Root penetration test result of crack and sheet

Case 6 months 12 months 18 months 24 months

x © (©) ©

Plan2 0.45 mm
X X © ©

} M2021 MI1¥(2016. 1)

x Non-occurrence of roots penetration to concrete cracks
© Root penetration to concrete cracks and waterproofing layer
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