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Examination on Properties of Road Surface Repair Material of Cold Hardening Type
and Simplified Judging Method of Its Hardening Time

by

Toru Suzuxa ¥, Makoto Kacava™* and Tetsumi Taxanasmt *

The road surface repair material of cold hardening type was tested on the workability such as self-leveling, hard-
ened properties and hardening time for opening the traffic. The flow test was suitable for testing on self-leveling char-
acteristics and the allowable flow time for the characteristic was 4 to 10seconds and the handling time after mixing
was 10minutes at 20degree Celsius. The properties of hardened repair material were almost the same as those of
dense grade hot asphalt mixture. The rutting resistance was superior to dense grade hot asphalt mixture. Flexural
property and strength of this road repair material were satisfactory for bonding on the existing road surface. The
hardening time of this repair material could be evaluated by the durometer with semi-globular shape type of press
needle and the hardness for opening the traffic was about 85 at 60minutes after finishing the repair work at 20degree

Celsius.

Key words : Cold repair mix for road surface, Self-leveling, Flexural property, Hardening time, Hardness
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ZOm_EMRD SR TS, flifEHoOMbE: LTit,
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Table 1 Scheme of modified asphalt emulsion of two
materials mixing type.
Parameter Base resin Hardener
Salid content(%) 58 100
Viscosity(25°C /CP) 5500 100
Appearance Burned umber Clear and colorless

B 58%, BETHD, ZORIZEIGEBRIEARALT
VB, AL B T R AL 7 G S M 100% , 4
EEIRTH 5. TH EHLAIORARIEIE100:13 TH 5.
Table 2 IZFHAEE AL L T B 440 & 7 O3l &
ARY., £AY FPELTTLI F— b RORER R A
¥ b, BELEBEEA L LTlEAEES YA S Y, W{EE
HEFIE LTTALI VY —&, £/, 774 Y ROH
WAEHIEEH LTS, i, H{biEoF a0l —
KTy rEMHALTHS, BHic4S, 58, 65
HARE L THERLTWS, KRIZERAKTHS.

Table 3 =3/, WAL 6 &3 2 WRATVE RSN
TRZ A PHAERBEHE L, B 2 > 2

Table 2 Material compuosition of powder anit.,

[Powder Type] Description Mix proportion(%)|
Cement _ |Appropriate fast cure typo 16.6
|Retardant 0.01
Admixture |Accelerator 0.1
Plasticiser 0.09
| Pigment  |Carbon black 0.2

Maxmum particle size=1.2mm

Silica sand | Maxmum particle size=0.6mm 29
Maxmum particle size=0.3mm 25

1 FFgSEl P 194 2 H 5 H Received Feb. 5, 2007  ®2007 The Society of Malerials Science, Japan
* AHRRPEEETITZERT T 204-0011  {4#TT Fi%FT. Obayashi Road Corporation Technical Res. Inst., Shimokiyoto, Kiyose, 204-0011

#
machi, Akita, 010-8501
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Table 3 Mix proportion of cold repair material.

Mix proportion (%)
Bindinga_gentl Powder unit | Water | Total
22.1 | 72.6 | 5.3 | 100

FOF, w0k R KOS REEERD AR A SR & L 1B A OARTIR
Hlits kot EmT.

LD =8, HIROUE 7 27 7u P ILA L0, &
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B (BE) BRl&ICEy b3y 2L TED, Bt
TENFhEREADEILOTHS, HHMBOKS
SAETAVY, B2EFTIC, SMHERE»HEL
7-4lfEb A, B OF24 % Table 4 |29,

FWEOMEEIZEGSRTHLANELY 27 7 L FRAM
LELTERET A7 7L MESY A — R b -
WV, Table 5IZTREET 27 7 U MEEWORE
wat, HEMRATE I3 BLUSmm O 6 BLUTH
W, Mg LTas ) —o vy A, b, #s L
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Table 4 Mix proportion of comparing material.

Mix proportion (%)
Binding agent | Powder unit Total
Repair M: A 232 76.8 100
Repair Matelial B 16.5 83.5 100

Table 5 Mix proportion of dense grade asphalt mix.

Mix propartion (%)
Gmax | Gmax Scrusnniigs Crushed | Fine | Stone | StAs | Total
13mm | Smm sand | sand | powder| 60/80
33.1 | 189 132 123 123 | 47 5.5 100

Table 6 Size of specimen for various tests.

Size of specimen(cm)

Test
Length | Width | Thicl Diameter
Bending Strength Test 12 2 2 -
Direct Shear Strength Test 10 10 105 -
Bond Strength Test 30 30 5 -
Immersed Wheel Traverse Test 30 30 55 -
Air P bility of Vacuum Test 30 30 5.5 =
Wet Cohesion Test = = 0.5 L]
Load Wheel Test 10 5 05 -
Marshall Stability Test o = 6.35 10
Wheel Tracking Test a0 30 5 =
[Ravelling Test 30 a0 5 -

541-1999 [FEIEL 2 L OFEEAS | 1ZHEHLL T
Jui AR TEHMOBEEIZ LD LT L) v
AR Lz, BIEICPEL, < IFAEBICRY ki E
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FROUHIATEAM OMER A ] IZHEHL L -l fnr ol
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T Laziyi iz & U, 35 AR 5 al
WEIN ok Az, &, MM REEAR L LT [Trail
Mix Procedure for Slurry Seal Design® | D& tE# %
L, T#inickn 25 ) —KTHEL B3 ETORAN
i) 25 LT ol {iReRs] & kb 7=

2-4 HEMKHRE
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Fig.3 Wet cohesion tester. Fig. 4 Load wheel tester.

Fig. 5 Durometer.
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Table 8 Test results of degree of hardness.

Number of | Average of degree | Coefficient of

tests of hardness variation(%)
After 30min. 10 49.8 12.2
After 80min. 10 852 31

Fig. 16 Surface after being reopened for traffic at 60min.
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