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Abstract: A rapid urbanization has increased the portion of paved layer that results in the change of water circulation
system. This change leads to frequent events of flooding, drought, and urban heat island. To resolve these issues,
permeable pavement system based on Low Impact Development (LID) concept is being applied to international urban
areas. Therefore it is necessary to establish a rational design procedure for the permeable pavement system that reflects

our environmental conditions.

iDue to inherent characteristics of permeable pavement system, water infiltrates thorough

the layers so it may reduce the bearing capacity of sub-layers. In this study, an effort was made to investigate the
effectiveness of geogrid reinforced crushed stone subbase layer based on field experimental program along with a
limited numerical analysis. It reveals that geogrid reinforced sections improve the bearing capacity by close to 20%. In
addition, a light weight deflectomenter (LWDT) appears to be promising for the compaction quality control of crushed
stone subbase layer in order to construct qualified permeable pavement systems.
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Fig. 1 Mechanism of geosynthetics (US Army, 2007)
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Fig. 2 Comparison of test results of PBT and RPBT
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Fig. 3 Scheme of PBT/RPBT and LWDT devices
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Fig. 4 Scheme of field test sections
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Table. 1 Material properties of subgrade and

subbase

Subgrade Crushed stone subbase

Cu 21.11 Cu 15
C. 0.9357 C. 0.96
Classification SP Classification GP
¥ dmax 1.95 ¥ dmax (g/CUlS) 1.67
LL (%) 28.13 ¥ amin (g/cm’®) 1.33
PL (%) 5.053 Dpax (mm) 25
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Fig. 6 Field test procedures
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Fig. 7 LWDT measurements

Table. 2 Interaction among Evd, Ev2, and degree of

compaction
Degree .Of Modulus
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Fig. 8 Test results of PBT

Table. 3 Comparison of Kjy from PBT
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Ufger 16.72 9.71 17.79 24.55
Lcl’j;er 16.62 9.06 18.37 28.59
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Repeat Plate Bearing Test
Load (KN)

Table. 5 Properties of Materials from PLAXIS

o 10 20 30 a0 50 60 70 P
o Model r(?per Unit Value
1 -ties
E 2 X unsat kN/m3 20
i ¥ st kN/m’ 20
2 Sub- | Mohr- Erer kN/m” 150000
j base Coulomb v 0.2
8 —s—Test 1 (Unreinforced) —m-Test 2 (Geogrid reinforced upper one third) Cref kN/m2 Ol
Test 3 (Geogrid reinforced lower one third) 0 o 42
Fig. 9 Test results of RPBT Y unsat KN/m® 19
Y sat kN/ITl3 20
Table. 4 Comparison of E,; and E,, from RPBT Sub Mohr- Erer kN/m’ 104000
-grade | Coulomb % 0.2
2
Reinfor Reinfor Cret kij >
Eu cement Ev» cement | E.o/ 9 3 35
(MN/m?) | effect | (MN/m?) | effect | Eu Voo | KN/m 18
(%) (%) Y sat kN/m 19
Natural | Mohr- Erer KN/m? 80000
N/A 35.74 - 53.11 - 1.49 Ground | Coulomb v 03
Upper Crer kN/m® 5
3 35.87 0.38 58.68 10.49 1.64 o S 0
L EA K
OWET 3943 | 1033 | 6497 | 2233 | 165 N/m_| 630000
1/3 EI KNm2/m 5250
Plate Elastic w KN/m/m 1
wEPRASAY A% G4 HE 13 oA wAE d m 001
37k A Frhe Ae FAsdth BaAsAY 2 02
sHeb vjustgl e W, iAo s 13 B A B G0 1 Blastic EA KN/m 300
AEAE Bt 988 G ¢ o, o g erid
FRAS AW 544 14 FEARE N Ao
g=vh 2A A&EE 33T F e dAE UE 1 342 Mohr-Coulomb & A RS o] &
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1 249RL AAR N S49E 24 AR m 2A0R Adaden], Fud AV 15 w7, o
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=
=

% AgolA gelg AAE Aeage BFas
of digt HZFS 918 PLAXIS 2D (Brinkgreve et al.
20062 o] &3 SIS AxEgT T
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PLAXIS analysis

Load(KN)
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——Unreinforced —Reinforced upper one third

Fig. 11 Results of PLAXIS analysis
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