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Re-Repair Method for Deterioration of Partial Depth Repair Section

in Portland Cement Concrete Pavement
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PURPOSES : The purpose of this study is to suggest the construction and quality control method for the re-repair of a deteriorated partial

depth repair for sections of Portland cement concrete pavement.

METHODS : An experimental construction was conducted to extend the repair width for removing an existing repair section. A removal
method was used to ensure early performance for a deteriorated partial depth repair section. Bond strength and split tensile strength were
measured at the near vertical interface layer between the existing pavement and repair material. The area was analyzed for various conditions
such as the extended repair area and the removing method of the existing repair section.

RESULTS : As a result of analysis of bond strength and split tensile strength, the bonding performance of a milling removed section was
improved over a cutting and hand breaker removed section. The bond strength was analyzed to increase slightly as the extended repair width for
removing the existing repair section increased. The split tensile strength did not show a clear relationship to an increased extended repair width of

an existing removed repair section.

CONCLUSIONS : The milling removal method should be applied in the removal of existing deteriorated partial depth repair sections. The
extended repair width for a re-repair section should be wider than the existing partial depth repair with at least a 75-mm length and width for the

bond strength and the split tensile strength.
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(b) Distress Around Repair Part

(a) Distress of Repair Part

Fig. 1 Deterioration Case of Partial Depth Repair Section
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Table 1. Variable Selection of Experimental Construction
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Table 2. Plan of Experiment Each Variables

Variable Milling Cutting+Breaker
Removing
method
| S S
Variable W + 0, 50, 75, 150mm
Existing pavement Existing pavement
- dddoim—- Joint —|
Xt istress
Extended re?::a(ihre i ““': E):(eenr::'ed . - Daru‘u?_m
repair [ | e NS [SEHET T e
width | Exiting -
(W) =i L e — = Tt
Re-repair(_____|_____, i He~sepair |\ width
section section |—————|-———u

1st lane

Existing repair|Design repair ’
Section| section(mm) | section(mm) Variable
no. i

Width |Length| Width |Length Rgg%végg vagﬁfm”%e)d
-1 | 400| 1600| 700 2000 Miling 150
1-2 | 550| 2100| 850| 2400]| Miling 150
1-3 | 500| 950| 650| 1100]| Miling 75
1-4 | 650| 1150| 800| 1300]| Miling 75
1-5 | 550| 1400 650| 1500| Milling 50
1-6 | 1150| 1950 1250| 2050 Milling 50
1=7 | 1450 2000] 1450 | 2000/ Milling 0
1-8 | 1000 | 6400 1000| 6400 Miling 0
1-9 | 900| 950| 900| 950]| Miling 0
1-10 | 900| 2200] 900 2200/ Milling 0
1-11 | 1600 | 3400 | 1600 | 3400 | Milling 0
1-12 | 1800 3350 | 1800 | 3350 | Miliing 0
1-13 | 500 1300| 500 1300 Milling 0
-R-1]| - -] 800| 1500] Miling 0
-R—2| - -] 800/ 2500 Milling 0

2nd lane

Existing repair|Design repair ’
Section| section(mm) | section(mm) Variable
no. i

Width |Length| Width |Length Rri"e”%\’(')gg W gﬁfgf’nﬁd
2-1 |2600| 500 2750 | 650 | SUlling* 75
2—2 | 2200 5100|2350 | 5250 | Milling 75
2-3 | 2600 | 5900 | 2600 | 5900 | Milling 0
2-4 | 700| 6000 | 700 | 6000 | SUling* 0
2-5 | 750| 650| 900| 800 |SUiingt | 450
2-6 | 550| 3050| 700| 3200 %‘;é‘;”kge‘; 150
2-7 | 800| 1300| 900| 1400 %Eé‘;@%j 50
2-8 | 700| 4800 | 800 | 4900 | SUing* 50
2-9 | 700| 2800 | 800 | 2900 | SUing* 50

-H19% x5 35
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(b) Transverse Joint of
Existing Pavement

(a) Core Specimen at
Transverse Crack

Fig. 4 Field Investigation of Transverse Crack at
2—1 section

(a) Design Variable Marking (b) Removal—cutting

(c) Removal-breaker

(i) Spray Curing Compound (j) Insert Joint Back—up Rod

(k) Joint Sealing (I) Clean and Traffic Open

Fig. 3 Experimental Construction Process of Partial Depth Repair
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Table 3. Mix Design of Latex Modified Concrete

Mix design
Specification Field
Gmax (mm) 19
Slump (mm) 160~220
Air content (%) 3~6
W/C (%) 37
S/a (%) 54
Water 86 20
Cement 350 350
C(Eg’}tnff)“ Sand 920 1017
Gravel 799 793
Latex 89 89

Table 4. Test Result of Material Property

) Standard Test value
Test items
4dhrs | 28days | 4hrs | 28days
Compressive
strength 21.0 30.0 20.1 39.17
(MPa)
Flexural
strength 3.15 45 3.92 5.54
(MPa)
Chloride Penetration
Resistance - lér(])c(i)%r - 786
(Coulomb)
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Table 5. Design of Bond Strength Test

Variable Test section Note

B1 Milling — W+0Omm 1-11, 1-12
B2 Milling = W+50mm 1-5, 1-6
B3 Milling — W+75mm 1-3, 1-4
B4 Milling — W+150mm 1-1, 1-2
B5 | Cutting+Breaker —W+75mm 2-1
B6 | Cutting+Breaker — W+150mm 2-5
B7 Milling — W+0mm 1-R-1, 1-R-2|First repair
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Table 6. Result of Bond Strength Test

Bond strength (MPa)

Specimens Average

With |Without
error| error

Variable

112|314

B1 Milling -W+0mm  |0.55|0.35/0.56|0.73|0.55| 0.55

B2| Miling—W+50mm |0.27|Error|0.53]0.29|0.27| 0.36

B3 Milling —W+75mm  |1.36|Error|1.05]0.40/0.70| 0.94

B4 | Miling—W+150mm |0.93|0.17|0.92/1.08|0.78| 0.78

B5 | Cutting+Breaker-W+75mm|0.54/0.38|0.23|0.09 0.31| 0.31

B6 |Cutting+Breaker-W+155mm|Error|Error |Error|0.45| 0.11 | 0.45

Milling—W-+Omm Error|0.89/0.08|Error
(First repair) 10.39/1.45(0.10|0.38

B7 0.41| 0.55

X Error:Bond failure in bond interface layer =non bonded
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Fig. 6 Bond Strength Depending on Removing Method
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Table 7. Design of Split Tensile Strength Test
Variable Test section Note
St Milling — W+50mm 1-5, 1-6
S2 Milling — W+150mm -1, 1-2
S3 | CuttingtBreaker — W+0mm 2-4
S4 | Cutting+Breaker —W+50mm | 2-7, 2-8
S5 | Cutting+Breaker — W+150mm 2-6
S6 Existing pavement - No interface
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Table 8. Result of Split Tensile Strength Test

Bond strength (MPa)
Specimens

Average

With |Without
error| error

St Milling-W+50mm  4.19|3.82(3.01/3.79|3.70| 3.70
S2|  Milling-W+150mm  |3.75/3.87|2.53|3.55|3.43| 3.43
S3 | Cutting+Breaker-W+0mm |Error|1.44|2.70|2.65/1.70 | 2.26
S4 | Cutting+Breaker-W+50mm |Error|Error|2.67|1.95| 1.16 | 2.31
S5 |CuttingtBreaker-W+150mm [0.52(0.12|3.37|Error|1.00 | 1.34

Variable

112 (3|4

S6 | Existing pavement |474/432| — | — |453| 453

XError:Bond failure in bond interface layer=non bonded
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(b) Cutting—breaker

(a) Milling

Fig. 11 Interface Texture Depending on Removal Method
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