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. Selection criteria
M e method -
Effectiveness | Cost | Interval Source Remarks
Concrete bridges
Grouting Used to fill crack holes and prevent |l Slightly expensive Every 30 years UKRLG (2005) Less rigorous
collapse M Estimated cost of £15 000
Overlaying Returns existing road surface to good |l More expensive Every 30 years UKRLG (2005) Very rigorous
condition M Estimated cost of £100 000
Deck replacement |Restores totally damaged or M Very expensive In 120 years UKRLG (2005) Extremely
deteriorated bridge M Estimated cost of £622 000 rigorous
Bearing renewal Ensures a serviceable limit state is | [ll More expensive Every 30 years UKRLG (2005) Less rigorous
maintained M Estimated cost of £60 000
Expansion joint Ensures a serviceable limit state is |l Less expensive Every 20 years UKRLG (2005) Less rigorous
renewal maintained M Estimated cost of £15 000
Steel bridges
Structural metal Ensures physical defects like rusted |l Less expensive Every 12 years UKRLG (2005) Less rigorous
painting parts are returned to normal M Estimated cost of £10 000
Deck Provides adequate draining system |l More expensive Every 20 years UKRLG (2005) Less rigorous
re-waterproofing | for the bridge M Estimated cost of £30 000
Pavement repair Returns existing road surface to good | ll More expensive Every 30 years UKRLG (2005) Slightly rigorous
condition M Estimated cost of £90 000
Bearing renewal Ensures a serviceable limit state is | ll More expensive Every 30 years UKRLG (2005) Less rigorous
maintained M Estimated cost of £60 000
Expansion joint Ensures a serviceable limit state is |l Less expensive Every 20 years UKRLG (2005) Less rigorous
renewal maintained M Estimated cost of £15 000
Masonry arch bridges
Saddling Able to solve multiple deterioration |l High cost amounting from | Masonry bridges that have undergone Swoden (1990), Rigorous work
problems at once material and labour intensity this type of repair may not require Parke and involved
M Estimated cost of £23 400 such rehabilitation in 200 years Hewson (2008)
Radial pinning Able to strengthen the arch barrel W Less expensive Masonry bridges that have undergone Swoden (1990), Less rigorous
M Estimated cost of £10 000) this type of repair may not require Parke and
such rehabilitation work in 120 years Hewson (2008)
Water-proofing Provides a drainage system for the |l Slightly expensive May not be required until another 100 [Page (1996) Less rigorous
bridge M Estimated cost of £10 000 years
Near surface Strengthens the arch barrel by M Slightly expensive May not be required until another 100  [Page (1996) Less rigorous
reinforcement providing resistance across M Estimated cost of £11 000 years
underneath cracked areas
Sprayed concrete | Able to solve arch ring deterioration |l Slightly expensive May not be required until another 100 [Swoden (1990), Less rigorous
problems; affects the final M Estimated cost of £10 800 years Parke and
appearance of the bridge Hewson (2008)
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Source Focus Criteria for selection
Ashurst (1993) Masonry bridge Repair and maintenance technique data
Page (1996) Masonry bridge Repair and maintenance technique data

Horvath and Hendrickson (1998) Concrete and steel

Environmental impact of construction materials

Steele et al. (2003) Masonry Bridge repair and maintenance techniques data

Collings (2003) Concrete bridge Environmental impact of construction

Bell (2004) Concrete, steel and masonry Construction, maintenance, repair and rehabilitation techniques
Steele and Cole (2005) Masonry bridges Maintenance data

UKRLG (2005) Concrete, steel and masonry bridge Maintenance type

Collings (2006) Concrete, steel and concrete—steel composite Environmental impact of Construction materials

Guettala and Abibsi (2006) Concrete bridge

Types deterioration and repair techniques

Hammond and Jones (2008) Construction materials

Embodied energy for construction materials

Pacheco et al. (2010) Steel bridge

Energy, transportation, manufacturing data

Zhang et al. (2011) Steel bridge

Construction and maintenance data

Giustozzi et al. (2012) Road pavement maintenance

Maintenance and transportation data

Du (2012) Railway bridges

Maintenance data

Hammervold et al. (2013) Steel, wooden and concrete

Construction and maintenance materials

Du and Karoumi (2014) Railway bridges

Construction and materials

Pang et al. (2015) Structural bridge maintenance

Maintenance material

Sarhosis et al. (2016) Masonry bridge Maintenance material
- 3 REDEOMHEHE
Maintenance activity Material | Quantity of material: t/m? | Quantity of material: kg

Concrete bridges

Grouting Cementitious grout 0-14 140
Overlaying Concrete 0-22 220
Asphalt 0-27 270
Bitumen 0-30 300
Bearing renewal Reinforcement 0-25 250
Expansion joint renewal Reinforcement 0-25 250
Deck replacement Concrete 2-50 2500
Asphalt 0-27 270
Reinforcement 0-12 120
Bitumen 0-30 300
Steel bridges
Structural painting Epoxy paint 0-00051 0-051
Polyurethane paint 0-000103 0-103
Zinc coating 0-0004 0-4
Pavement repair Asphalt 0-27 270
Bitumen 0-3 300
Deck re-waterproofing Concrete 0-1 100
Reinforcement 0-1 100
Bearing renewal Reinforcement 0-25 250
Expansion joint renewal Reinforcement 0-25 250
Masonry arch bridges
Saddling Concrete ) 2500
Asphalt 0-27 270
Reinforcement 0-25 250
Bitumen 0-3 300
Fill 2 2000
Radial pining Cementitious grout 0-12 120
Dowel reinforcement 0-12 120
Waterproofing Concrete 0-1 100
Asphalt 0-1 100
Mastic seal 0-1 100
Near-surface reinforcement Cementitious grout 0-152 152
Reinforcement 0-203 203
Sprayed concrete Concrete 0-4 400
Reinforcement mesh 0-1 100

Field % Hole 16} (2 X DRI C BM S N aho/z, £/
ERESEON LD o2& B E 7275, English X
Kernan [15], Grobbelaar [20), Henning X° Jordan [25] |2 & 1)
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BTIEGA ORI F 72 T RAAMEE A2 LEN D D
(Field %° Hole l16)) . #£5t7T— ¥ OIEMEMN L 7T A M5 572
WIZ, FEFY 7 b SPSS 13 M Sz, 2T 0.05
@ Shapiro-Wilk A BEKIEDHEHMEH S, HEET—
FIVXIERAANHES D 2 A5 o 720 Iz DV T
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Life cycle stage |Sub process Data origin

Maintenance Cementitious grout Literature
C30 and C40 concrete Literature
Asphalt Literature
Bitumen Literature
Reinforcement Literature
Epoxy paint Literature
Polyurethane paint Literature
Zinc coating Literature
Reinforcement mesh Literature
Mastic seal Literature
Production of electricity, diesel and gasoline  |SimaPro
Combustion of electricity, diesel and gasoline |SimaPro
Production of water SimaPro
Energy resources SimaPro
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