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ABSTRACT

Keywords : Soil Water Content, Permeable Pavement, RSoil Water

Content Index, Permeable Experiment, Permeable Pavement

Designing and Planning

1. Purpose of the research

With the development of urbanization, natural environment was destructed, and
the risks of flood are increase attributed to the lack of soil water content. Therefore,
to solve problems of urbanization has become an important issue in cities of Taiwan.

"Design and Technique Specifications for Soil Water Content" consider the
rainwater retention and soil water content, and set the A index for evaluation criteria.
However, in the existing case studies, there is some A index more than 1 that is not
reasonable. Permeable pavement construction method is a variety of soil water

content, but in recent years, there are examples of failure.

2. Research methodologies and procedures

To implement the safety and soil water content of permeable pavement design,
in this study, we collect and analyze literatures for designing methods and
construction regulations of permeable pavement.

The main work of this project is: Site investigations of permeable pavements;
Propose designing methods for permeable pavements; Propose revised direction for

soil water content A index. The research methodologies are as following:
(1) Survey and investigate the permeable performance of existing permeable

pavement cases by ABRI grants.
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(2) Collection and analysis the permeable pavement methods, and compare the
advantages.

3) Analysis the unreasonable reasons of soil water content A index.

3. Major findings
(1) Survey and investigate the permeable performance of existing permeable
pavement cases by ABRI grants. The major findings are as following:
A. Permeable performance of permeable pavement;
B. Construction methods and quality;
C. Type of use and maintenance.
(2)  Analysis the unreasonable reasons of soil water content A index. The major
findings are as following:
A. Infiltration rate decreased after compaction;
B. Soil water content duration depending on the pavement type;
C. Permeable pipe were over designing.
3) Revised direction for soil water content A index. The major findings are as
following:
A. Depending on the compaction revised the infiltration rate;
B. Depending on the probability distribution set the minimum requirements
for soil water content;
C. Set permeable pipe control area.
4) Designing methods for permeable pavements. The major findings are as
following:
A. Establishing a method for pavement design the consider permeable
pavement structural capacity and soil water content;
B. Set compensation facility to improve the infiltration rate of roadbed;

C. Designed the testing equipment for on-site permeable performance.
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ERAY Fok R E SR R 2RI

% 2-4 K Eb22FkF

Runoff Impervious

Surface Type Coefficient
Pavement, Asphalt 0.95 5,075 4,821
Pavement, Pervious 0.60 1,345 807
Roof, Garden Roof (4 - 8 in) 0.30 8,240 2,472
Vegetation, Average (1 -3% slope) 0.20 4,506 901

TOTAL AREA 14,660

TOTAL IMPERVIOUS AREA 8,100
IMPERVIOUSNESS 55%

( F#L %R : Reference Guide, For New Construction & Major Renovations, Version
2.1)

%25 R} A¥23FLF

Runoff Area Impervious

Coefficlent Area

[SF] [SF]
Pavement, Concrete 0.95 19,166 18,208

TOTAL AREA 19,166
TOTAL IMPERVIOUS AREA 18,208

IMPERVIOUSNESS 95%

( 7 # %R : Reference Guide, For New Construction & Major Renovations, Version
2.1)

2.3 W kg m R 2

BRI EAIA AR R R R R ARRT R L s AR
¥ %3 F]F 5 CBR(California Bearing Ratio) ¥2 ESALs(Equivalent Single Axle
Loads) e £ fie & k2 i i3 B HE KA FRER T EFF e 7%aE P
FER Q- RAIENFFLIE S REICHF nb B~ AR &7 FFRLE

FTsE~T 25 kEEBFERF 25 ke 5 Rn £% > 4o 2-11 #7571 o
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P, design storm

rainfall depth, ft (m) AQg, increased runoff

from contributing area
A, contributing area
Curb

Ap, surface area
of permeable pavement

Leveling course

nb, void ratio of the

dp,. depth of
open-graded base

open-graded base
Geaotextile

; -«——Soil Subgrade

l f, final infiltration
rate of soil

L &R ¢ (Smith, 2000)

o2 BHRFFF FHRAIELZ U CBR BE G- REEZEAE L
B e

(1) 4y W ,’;}\i\l 1t CBR ;é‘l%;

SRR SO A
CBR = X 100%
il o258 Z'i,y‘i\' 4

B RERAZ I CBR B &R AHFE I > ©iE87 CBR #% >

FH 22 CBR #F5% 7 £ F A 1988) % #rF 2 4p b 1 A3 2% = 2 > At
EASHK S
(2) R E AT

B34 5 PF R & 2 18kips H fhihde § £ (ESALs) 1T 5 H KR E E - 2
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ERRE Bk B 5 SR 6 IR B IR

\“‘1‘3

R AT E PSR B B R R Y 20 2§ B(DTN) 5 34 8

HARfERAS 7d TL2-67 AAEAPHEE -

226 754 6 k2L &?Eﬁi
Claye)r Gravels, Sllty Gravel Silts,Silty Gravel,
ESAI_.s* over 20 yrs. >15 10to 14 Gravelly Soils | Plastic Sandy Clays | Sand, Sandy Clays | Sand, Silty Clays
50,000 6 (125) 8(175) 10 (225) 9(175) 10 (250) 12 (300) o
150,000 8 (150) 10 (200) 12 (275) 10 (250) 12(300) 14 (350) -
600,000 10 (175) 12 (225) 14 (350) 12 (300) 18 (450) 22 (550) e
“ESALs = I8 kip equivalent single axle loads **Strengthen subgrade with crushed-stone aggregate sub-base to full frost depth.

F#L %R (Smith » 2000)

(3) A27% "% &
% -k 2 1%4% k& (Soil Conservation Service » ff fi- SCS)* 2 7 * »t3- ¥ 42 /%
A o 4% SCS ST RWd M Lad ARFAfAEEA - HY ON

RE2 R~ 2B U R s B ES Uk femkiRa 7 e

N S
PAS-KI4G A 1973 E8F BT 5 > kH
LA Ry o
2. B A R4S
3. 2T~ RRERKEH G
A FERA R AL B AF T SRR R E R R

&
el
T
R
FTANS
I
1

R R R Y N N SRt T RS

Hotsh it B e A FE R4 5 25 Bl4r Rl 2-12 #57 -
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HATHE R E{IY P EEA T RF e AR R 0 AT

Ta
dp = (0.1 — 3600f) X -
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