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The Research on Environmental-Friendly Manhole Repair
and Construction Technology
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Abstract

The repair of road pavement and manhole has been resulted long construction times and traffic jams, environmental
pollution from construction wastes, and budget waste due to excessive construction costs. In order to resolve such problems,
we have developed the new construction method using C-ring, which can fix and raise the manhole securely. This technology
is the method by driving in a wedge after inserting C-ring and expanding it in order to raise manhole to the regular height.
This has been approved by the test reports of KOLAS(Korea Laboratory Accreditation Scheme), and was confirmed safety,
durability and reliabilty in result. In this paper we approved this technology was able to short working times to around
20% and construction costs to around 50% with compare other construction methods. Also, environmental pollution and

civil complaints will be prevented because there will be no longer any noises, vibrations, dust, or construction wastes.

Key Words : Pavement(512-5-7]), Manhole(1&), Raise(Q1A), Traffic jams(:-5-2%}), KOLAS(Korea Laboratory Accreditation Scheme
(FH=Q18711), Test reports(A1 /4 414]), Durability(LH-+d)
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Fig. 5 The previous state of Manhole mending construction
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Fig. 6 Standard construction of Manhole mending construction

Fig. 2 C-ring appearance
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Fig. 3 The previous state of Manhole pavement construction Fig. 8 Standard construction of Landfill Manhole construction
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Fig. 11 Asphalt insulation the vehicle
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Fig. 12 Pressure distribution in a fixed state of the manhole
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Fig. 13 Compression test
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Fig. 14 Fatigue test of the ring

Fig. 15 Manhole state
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Fig. 16 Tensile test of the ring
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Fig. 17 shearing test of the ring

Table 1 The rate of change in length

o before test(mm) after test(mm) chang rate(mm)
diision length | width | thickness | length | width | thickness | length | width | thickness
60Cx2h {95.40(49.54 | 995 [9543(49.55| 9.95 |+0.03|+0.01| 0.00
20Tx2h | 95.14 (4942 | 996 |95.13(49.42| 9.95 |[-0.010.00 | 0.01
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Table 2 The strain of cleavage site

load displacement load displacement
(kN) (mm) (kN) (mm)

0 0.00 13.72 22.20
1.96 4.41 15.68 26.92
3.92 7.56 17.64 28.61
5.88 9.98 19.60 32.64
7.84 12.67 24.50 38.35
9.80 15.10 29.40 49.52
11.76 19.21 34.30 61.03

Fig. 18 Microstructure of Sphervidizing ratio(x160)
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Table 3 The spheroidizing ratio of graphite

Measurement
Cllla)ss Mean Shape Factor(-) Paticle Count(-)
1 2 3 4 5 1 2 3 4 5
max IV |0.40 | 0.36 | 0.44 | 027 | 028 | 9 3 6 12 2
A% 0.66 | 0.67 | 0.67 [0.62 | 0.65| 5 5 8 9 7
VI 0.88/0.89 (0.89 |0.85]|086| 16 | 16 | 34 | 13 | 23
ratio |0.700(0.875(0.875|0.647(0.937|21/30|21/24|42/48|22/34|30/32

Spheroidizing ratio of Graphite(%) : 81
test method : KS D 4302, ISO 945, IMAGE ANALYZER(SIS)

Table 4 The comparison of costs and construction times

company costs(¥¥) construction times(min)
A (M*method) 685,687 90
B (M*method) 774,314 100
C (S*method) 658,238 120
developed pavement | 204,240 5
method repair | 350,140 20
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