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Design Parameters for Cold In-Place Reclaimed Composite Pavement
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Abstract: The cold in-place reclaimed composite base technique is a technique that the partially old asphalt
pavement and the partially old base was milled together then reclaimed in-place as a new base with flexible
and rigid property. Taking the treatment project for failed asphalt pavement of Yuhu Expressway in
Chongqing as a case study, the structure thickness and the structure composition, the material parameters,
the technological parameters were studied and mechanic behavior was discussed for the cold in-place
reclaimed composite base. It is found that (1)based on milling and reclaiming asphalt concrete with up-base
stabilized by cement together, a suitable compacted thickness should be controlled within the 26cm to
ensure the compaction quality for the cold in-place reclaimed composite base, ; (2)the void contents for the
cold reclaimed composite base would be restricted at low than 12% ; (3)a waterproof layer should be set and
the thickness of new asphalt concrete should be paved to be more than 9cm on the cold in-place reclaimed
composite base; (4) the principal technical performances are recommended using the Marshall Flow (to be
controlled in the range of the 3~5 mm) ,soaked split strength(to be large than 0. 45 MPa) ,the freeze-thaw
split strength ratio(to be large than50%) and the bend strain( to be large than 1 800 pe) as the controlled
index of the cold reclaimed composite base. And the dynamic stability (to be large than 2000 times/mm)

only is used as a secondary technical performance.

W #s B #A:2009-12-23
TEE R A HEGIT (1954-) , 55 #02 E B HIE R LB S5 R kAl T R ME BB BRI . (E-maiD [, 163@163. com,

http://gks.cqu.edu.cn



50 T RAREHRERKE A

% 32 %

Key words: Cold in-place reclaimed composite base technology; Structure design parameter; Material

parameter; Construction technological parameter; Mechanical discuss.

A= MR TH 90 7 8% T B T AR AR A Y Y
BRI T AR S A BT R BT 8 R A R R
vy 3t 25 T 0 0 %o BRI 1) 75 e A B il A O L BUA %o
PREE R BN » BAT AR W A 5 1 22 5 AR AN B BT AL AR
X — AP T A AT b A 3 A ]

T 6 72 km @A g, EE LW
HIRBELER T N . VF 2 U B 408 2 AR
T LB EA KRB B B, AT RAE A 12
18 900 77 B T A . R AR TP AR Y 0 R A R A
THEE] 1900 J7 ¢, I 38 LURE AR 1506 1 B 1Y
K90 10 a UG -4 E 8 000 77« &
Ao L & BEA SO AR A RTIH 0 7 TR GORE 2452
TEFATT T BT A — 4> 2 A 78 22 i TR

T 2 % AR T A 0 4 B T ) AR A .
GORHIGE " - 58 [ 1985 4F 1A I3 15 1R A ORHT Rt ik
I 242 s HAS B TH 3% T %R AR R O
5070 s A [ 5] 1978 4F T 45 42 F 5 5 1 B 18 A4
A LA A=A 5 BT SRR 1984 4F L H AR T (PR AR
P IR BE L) — A3 A 48 T A5 T M 8 i A AR A
W B TP A B R Y 2 A RIS 1400 t 2
ER

(90 7 3% T A ) ] R gl v P Ll
PAPELE VTV PR A RA PR A S 2 R 5 0k . BRI
TR A A RE T 20 F T | AR REAE A D BR 58 75
e A TJ5 P A v A 32 B S A RS

Hy T v I 900 T 2 O W R R R U0 I
S5 . VFZWOR B9 B A UL U R B
24 P i 2= 1) o P P R A R R AR © AN 38 P A
BT T BE R 5 . O T 3 o M TH B T A R
IR TR I M A A IR BT 75 3 PR T il e &2 5 0%
A B AR TR T e 2 B U0 T AL IR AR P
AT

Je V8 0l Ml 52 5 v P A B AR i 2 A B R 4 T
W 258 (O REIR AL 4 55 2 38 aod 1128 5 7
— [ B 915 A )5 B e B AT — i M SRR M
PRI T LB T R A5 — Rl EOR . H AT X R A
PRA BT BE T S RS — 24 18 . 2 [/ Ramazi
Taha " 8 NAUBFE TR N & FAFEIH PR G
BHE R AR RDRJEB BT - AR 240 19 28 2 R 22 2
AR AR 9 B2 L 25 A 2598 2 AN RE e R AT IH
Wi iR Ak Yongjoo Kim™™ ™ 48 AU 7 A5
9 1H 90 75 1 R R BP0 AT T B IR U 75

P PE AR DT IR A R BT IR N AE 60 C 35
A2 d A 40°CFEA 3 d RSB 19 IR I
REBEN 1. 5% ~ 2. 5%; Raficqul Alam
Tarefder™*™ 88 NBFSE T A4 B Ab B 524 U7 5 TR A5k
2 N T e A T PR RE S (H R B2 45 )k 4R A
Wang Hai-yan"" & A4 1 42 2 XU 5 1% 1546 Ui
T A 7 3, T R T T2 )5 s Huang YN
S N B9 T 0 A 2 B B L 2 A s 45 T A I L AE U
T 3% T P AR R s Hosin "David" Leet ' 2 A A
98 145G RE A TR A IR BE AN A i K & x5 3L
BRETR A R AR B 05 Y. Niazi™ % A B
98 1K Ve A BT I FLAG I 5 0 1A TR 5 R 1 fig
S 5 ke S N v T AR R 2 T B HL A o 4 A
MR R s R A I R a2 B Y R
RUENL IO T W M AR AR
REFENIMEH R R T — 8258, BT
AR A MERE R 2 85, B A I T 25 A 45 TR R
SR JREBE it T T2 S R0 A ORI 04 A i 2
NI L 25 6 kb 52 A ¥ T AR T2 R TR s e A B
Wi I T 35 AL 36 TR i 0 g R X B AR
[ AT TR

1 EARBEBRESHAGHERE

PRI A I D B T S R A A AR N
)2 15 em P FRE -+ T2 48 e MK A K Fa
EREZHM . RO B EMHALE 7 a 2, BRAF
Bt A A i 1/2, (H AR 415 52 R i) 22 0 i 5Bk 5 Y
bl R 25 0 R 2 ¢ LR 38l i H AT — A4
I R BBE R E S B Y T E
PR CESE R A, S BEBCH I T B 9
o 1) 4 5% X R B 2K L0 T S T T, 7 R
NN oy N U BUIDE Vot 104/ KRR
Ry I ARV [ I N Rl 118 eI (Nl A
2305, T I THT 158 1o ) 4 S0 DA T )2 A i B B 22 L TR F 38
A 85 | RS 1) TR () 95 55 IR . T HL B SR 2 R Tz
AR E LG AL R A A7 B PP S . DR R
o T J3E A 0 45 SR 2 Y DR ) PR A 2 L GR BI R
TR 76. 6%, e Wi Ab R AT 10 em, 28K 8% i )2
JE S R EA N

Z 2B AR K T A @A T A5
LA BT 2006 4R T 6 km 2007 4L $E 5. 4
km AT LI WFIE

http://gks.cqu.edu.cn



%44

BT, F . W ESAFARTRITAKA T LA

51

BT 2 TR A RSB R anHEET 2
SERLL A S5R 1 TR 4 cm ACL3 Bl 0 75 16 5
++5cm ACI6 Bt HiIRE £ +1 cm Fi K & 2
BiiK)z=+26 em 5% A )2 28 em 5 Ay KR B
PR PEILJZH A BR 64 cmg5#) 2 NTEIZ 4 em
AC13 BtV HIREE+ +5 em ACL6 Bk U5 ¥ IR 5E
+ 48 em AC25 P FiREE - I EEE+
24 em H AV A )2 £ 30 em A7 KR BE R A RIE
FEZA K, BE 71 em., Rl — 45K REEEAEXNE
BV TR A 2 7 K A 3RS DR O T 2 )R B Y T
SRR FHROR 5 5 — S5 A0 ) 0 2 220 2 5 8 2
J2 T B 7K Ak E 3 5 4 VR T 2 T 4 A )
R .

G5 k) J5E 5 1 SBCIELATS SR AR B T B A RS Y 1 2
TURN S B 3 (B 5 A5 9 AR 2 A B 2 80k
FH S0 E

2 EGRBEEMBSY

Haf e B R R AT T CRARET A 0 5 TR A R
it T R B YSC AR ) (CTT 43— 91) FI 2N B 0 75 % 187 7
A AR ) (JTG F41—2008), HEAE H G5BT
HZ MRS BN A R E MBS H TR 1E 8 A 3%
S5 IT 52A% FEAE2 1M RS B0 % R ] b
8
2.1 ERBERREMWE ST
W IH B TSR 012 4 em RIZ VW FIREE -
BROIBR 25 . JE R R I 2 A2 W2 — e
PEATBE O PR A . DR et o TR A RS U T TR A
THRI: W5 2R AR 2 A O R A TR
®1

KA . BORE i 73 25 2R 2 I HLER BE 35 & /0. 0. 6
mm DL AR S B (e DL FIERIE A
Ve T A JE VR D 25 2 A 0 S BR S 1) 5 1 L 42 5%
P o G BC 32 2L DL R S R SR O AT 2 3 2 A o
PR T B HAR X 2 & v AR TR IR AR S
N7 T BE ) A BB G C 5 IR RS B R S L 3
TE T AR R AT IE AR, e T 3
PP AT I a1 PR .

120.00

——Screening Grage for

for
100.00 Crude Material Milled
—8—Grade 1 tested
R
Eﬁ 80.00 —a—Grade 2 tested
<
£ 60.00 \\—"—Crade 3 tested
# 40.00 \Q&\

31.5 265 19 16 13.29.5 4.752.361.18 0.6 0.3 0.150.075

Sieve Size/mm

(BB 5 R & BHb IR 0% 53 i 2 701k 38 2R AL B 2%

n

Per

Pa

20.00

0.00

E 1

EAA W R AR GXUCON 2 NIE SR Z RS
BHEy 4500 ~ 40205 IH P F IR G B2 47 60060 ~
55%0) IS A BT 32 20 e K 8 T IR CRL AR W
HORAY) I IR EFSYAED & G N a7 W ey E NS Py
R A BERIKE T k. TR AR HERRA
A KU S B BROR B E BEAEAEAR W L AL T UK RS
SE 5 b 1 XE LA 2 B OE R IE A . PG BT
PAZK Y (4257 ) F & IR (LA Wi Chifg 707) [
AR I E B R LB BROUR RS E L
AEL B 250 B2 O 25 B2 A A R AT Lo (3) IE RS R it
Al B 25 R W 1, 2 il 45 2R 3R W] %) BY

EGRBEERERAGHEGHERHRBRER

Test Results

Test Results

’]I\‘]f:t Cement/ Total Water/ Grade Foem asphalt/ Spilt Strengths/ Marshall Stability/ Flows/
% % No. % MPa KN mm
1 0 4.5 1 2 0.59 7.1 4.1
2 0 5.5 2 2.5 0. 56 9 5.1
3 0 6.5 3 3 0.49 7.9 7.3
4 1.5 4.5 2 3 0.62 10. 3 5.2
5 1.5 5.9 3 2 0.5 14.1 4.4
6 1.5 6.5 1 2.5 0.59 10.2 3
7 3 4.5 3 2.5 0.67 17.9 3.9
8 3 5.5 1 3 0. 66 12.4 3.5
9 3 6.5 2 2 0.57 15.9 4
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Calculeted . Depths from Direct stresses/MPa Shears/MPa Deflaction/
sites baver sites surface/cm O ay 0. Trz Tyx mm
Surface 0 —0.820 —0.770 —1.002 —7.09E—08 —6.06E—04 —0.231
Bottom of AC13 | —0.230 —0.205 —0.724 —7.27E—07 5. 27E—04 —0.218
Under the Bottom of AC16 9 —0.026 —0.028 —0.339 2. 23E—06 —1.99E—02 —0.201
CE;I::C;)[ Bottom of slurry seal coat 10 —0.059 —0.060 —0.285 3.96E—06 —1.97E—02 —0.197
Bottom of cold reclaimed layer 36 9.59E—03 8.22E—04 —4.25E—02 —2.67E—06 —1.17E—02 —0.165
Bottom of subbase 64 2.69E—02 1.41E—02 —6.50E—03  —6.20E—08 —6.77E—04 —0.157
Surface 0 —0.521 —0. 460 —0.501 —3.14E—08 1.11E—02 —0.214
Bottom of ACI13 | —0.157 —0.173 —0.426 —2.85E—07 0.103 —0.208
Under the Bottom of AC16 9 —0.022 —0.056 —0.247 2.51E—06 1.69E—02 —0.198
1‘;;11531{ Bottom of slurry seal coat 10 —4.72E—02  —0.064 —0.217 3.65E—06 1.97E—02 —0.196
Bottom of cold reclaimed layer 36 1.0E—02  6.59E—04 —4.35E—02 —2.86E—06 —7.45E—03 —0.166
Bottom of subbase 64 2.8 E—02 1.5E—02 —6.59E—03  —6.91E—08 —4.8E—04 —0.158
Surface 0 —0.257 —0.136 —0.125 1.39E—08 1.54E—02 —0.195
Bottom of ACI13 4 —0.099 —0.145 —0.141 3.82E—07 9. 8E—02 —0.194
Under the Bottom of AC16 9 —0.021 —0.111 —0.065 2.65E—06 3.4E—02 —0.187
H:;g(i Bottom of slurry seal coat 10 —0.024 —0.067 —0.077 1.93E—06 0.030 —0.186
Bottom of cold reclaimed layer 36 1.03E—02 3.09E—04 —4.34E—02 2.97E—06 —3.82E—03 —0.167
Bottom of subbase 64 2.81E—02 —1.62E—02 —6.66E—03 7.51E—08 —2.69E—04 —0.158
Surface 0 —0.111 0.055 0.066 4.54E—8 5.81E—03 —0.183
Bottom of ACI3 4 —0.069 —0.131 0.021 —8.81E—07 2.56E—02 —0.185
Under the
centre Bottom of AC16 9 —0.021 —0.111 —0.065 2. T4E—06 —3.39E—02 —0.187
hetWTe?‘ltWO Bottom of slurry seal coat 10 —2.35E—02 —6.69 E—02 —7.67E—02 1.76 E—06 —3.02E—02 —0.186
e Bottom of cold reclaimed layer 36 1.0E—=02  6.26E—05 —4.30E—02 3.08E—06 —8.60E—04 —0.167
Bottom of subbase 64 2.84E—02 1.66E—02 —6.68E—03 7.99E—08 —5.17E—05 —0.159
R4 EHM2FAEABMNMNEN A HREAMER
Calculeted . Thicknesses/ Direct stresses/MPa Shears/MPa Deflaction/
sites bayersites cm O oy [ Tax Tys mm
Surface 0 —0.727 —0.648 —0.898 —1.68E—09 1.72E—03 —0.242
Bottom of ACI3 4 —0.239 —0.234 —0.714 —1.63E—08 1.71E—02 —0.229
Under the Bottom of AC16 9 —0.078 —0.092 —0.421 —4.93E—08 6.28E—03 —0.21
Ce\;::;[ Bottom of AC25 17 —3.03E—03  —0.018 —0.181 —5.73E—07 —1.18E—02 —0.195
Bottom of cold reclaimed layer 41 1.26E—02 2.52E—04 —3.90E—02 —6.08E—07 —9.20E—03 —0.178
Bottom of subbase 71 3.03E—04 —1.56E—03 —7.09E—03  —3.08E—09 —2.54E—04 —0.152
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Calculeted . Thicknesses/ Direct stresses/MPa Shears/MPa Deflaction/
sites Laver sites cm or oy 0 Tax Tye mm
Surface 0 —0.492 —0.403 —0.511 —3.41E—09 2.97E—03 —0.227
Bottom of AC13 1 —0.173 —0.206 —0.432 —3.46E—08 8.89E—02 —0.221
Unﬁer the Bottom of AC16 9 —0.067 —0.099 —0.284 —5.63E—08 1.73E—03 —0.211
1W§L(:1f Bottom of AC25 17 3.43E—03  —0.0268  —0.149 —2.69E—07 7.05E—02 —0.199
Bottom of cold reclaimed layer A1 1.37E—02 3.66E—03 —3.96E—02 —5.98E—07 —6.55E—03 —0.179
Bottom of subase 71 1.77E—04 —8.13E—04 —7.23E—03  —3.78E—09 —2.76E—04 —0.168
Surface 0 —0.257 —0.154 —0.13 —2.09E—09 1.79E—03 —0.211
Bottom of AC13 1 —0.105 —0.178 —0.146 —2.46E—08 5. 89E—02 —0.211
Under the Bottom of AC16 9 —4.01E—02  —0.107 —0.15 —5.11E—08 —3.62E—02 —0.2
X;fgi Bottom of AC25 17 5.10E—03  —0.039 —0.124 —1.77E—07 —6.78E—03 —0.199
Bottom of cold reclaimed layer 41 1.36E—02 3.22E—03 4.08E—02 —5.97E—07 —2.89E—03 —0.18
Bottom of subbase 71 1.67TE—03 —5.76E—04 —7.24E—03  —3.58E—09 —6.79E—05 —0.169
Surface 0 —0.097 0.017 0.129 1.95E—10 —3.22E—03 —0.199
Bottom of AC13 1 —0.058 —0.158 0.051 —1.63E—08 —1.71E—02 —0.203
Under the
centre Bottom of AC16 9 —0.025 —0.103 —0.068 —3.67E—08 —6.43E—03 —0.204
between two Bottom of AC25 17 6.95E—03 —0.039 —0.105 —2.47E—07 —1.24E—02 —0.199
el Bottom of cold reclaimed layer 41 1.36E—02 —2.99E—03 —4.10E—02 —6.11E—07 —8.11E—04 —0.18
Bottom of subbase 71 2.63E—03 —3.14E—04 —7.44E—03  —3.65E—09 —3. 14E—04 —0.169
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