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Pavement Structure of Guss Asphlt Method

            

Figure –1 Pavement Structure of Guss Asphalt Method 
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A Removal of Existing Pavement 

1 Requirements 

(1) The Location to be Removal 

- The location of removal of exiting pavement shown as in below figure is whole area on 

main cable stayed bridge. Existing pavement layers of both Surface course and Binder 

Course shall be removed. 

 

Figure A.1 Existing Pavement Layers 

-

(2) Equipment to be used for removal work 

- Excavator with bucket capacity 0.45m3 or manual work by labors to break and peel off 

existing pavement block from the surface of the bridge 

- Rock Drill connected to air compressor or manual work by labors as ancillary device to 

break existing pavement 

- 18ton class dump truck for transportation of ruble of pavement block 

2.  Method of Measurement. 

Measurement shall be in square meter of removal of existing pavement concrete completed and 

accepted in accordance with the Specifications and as directed by the Consultant. 

3.  Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 
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B Shot-Blasting 

1 Requirements 

(1) Preparation of steel deck plate 

- Preparation of the steel deck for the bonding layer shall be carried out by means of 

Shot-blasting to remove the existing bonding layer, along with any rust, oil, deteriorated 

paint, dust, etc. Prior to the Blasting work, the surface of the deck plate shall be made dry. 

If water or moisture remains on the surface, the wet area shall be dried by using 

air-blowers or heaters. The Shot-Blasting shall be carried out by projection of steel 

hemispheres sized from about 1.4 mm to 1.7 mm with a projection density 300kg/m2. 

- After the Blasting, the remaining steel hemispheres shall be collected by using Magnets 

or Dust-collectors. 

Photo B.1 Sample Equipment of Shot-blast Projection 

(2) Equipment to be used for shot-blasting 

- Shot-blast-Projection machines 

- Dust Collector for suctioning dust, sediment pilled from surface of steel deck plate  

- Track(4ton) with 2.9ton crane lifting product for delivery of Shot-Blasting projection 

machine and removal of dust 

(3) Quality Control 

- After shot-blasting work, the surface of steel deck plate shall be well prepared for the 

Pay Item Description Unit 

001 Removal of Existing Pavement m2 

Shot-blast Projection Dust-Collector 
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bonding Layer and shall be free from any rust, dust, water, oil, deteriorated paint and any 

harmful substance. The degree of surface preparation will comply with the criteria of 

ASTM D610 as follow; 

Figure B.1 Stanard figure of degre of rust on ASTM D610 

2.  Method of Measurement 

Measurement shall be in square meter of shot-blasted surface completed and accepted in 

accordance with the Specifications and as directed by the Consultant. 

3.  Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

002 Shot-Blasting  m2 

 
 
 

Standard Figure  

in ASTM D610

Sample picture
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C Detailed Inspection for Steel Deck Plate 

1. Requirement 

After Shot-Blasting, in order to examine the soundness of steel deck plate, Magnetic Particle 

Inspection and Deck Plate Thickness Inspection shall be executed immediately. 

(1) Magnetic Particle Inspection 

Magnetic particle inspection detects cracks and shows the detailed damage condition, based 
on information from the visual inspection. 

Figure C.1 Magnetic Particle Inspection 
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The inspection items are as follows: 

- Inspection area: South side 9 lines (top of 4 U shaped ribs and 1 web) X 4 m long = 36 m  

Figure C.2 Location of Magnetic Particle Inspection 

- Location of inspection lines shall be determined as the most corroded area by consultant s 
approval.   

- Before magnetic particle inspection, surface of inspection lines on steel deck plate shall be 
grinded to remove corrosion completely.  

- Inspection item: invisible cracks. 

- As the corrosion is removed, magnetic particle testing is applied. 

- Take pictures of all test steps. 

Magnetic particle inspection basically complies with the code specified in the Japan Industry 
Standard (JIS) and the technician handling it should be eligible for the desirable qualification 
requested by JIS or the Japan Society for Non-Destructive Inspection. For field application, a 
self-generating battery and other hand-held devices are used. Plus, an electricity supply cable 
is added for easy use. 

If some fatigue crack will be found, detailed inspection shall be done for other portion. After 

NorthSide SouthSide

R5R6R7R8 R8R7R6R5

9 Lines 
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identification of cracked area, the repair work of steel deck plate shall be executed by 
appropriate method which shown in Annex 1. 

(2) Deck Plate Thickness Inspection 

The plate thickness shall be measured by Ultra Sonic Inspection. 

Figure C.3 Plate Thickness Inspection by Ultrasonic Inspection 

The inspection items are as follows: 

- Inspection area: South side 9 lines (top of 4 U shaped ribs and 1 web) X 4 m long = 36 m. 

 (Refer figure C.2) 

- Number of inspection point: Every 10 cm pitch along 9 lines of 4 m = 369 points 

- Location of inspection lines shall be determined as the most corroded area by consultant s 
approval.   

- Before thickness inspection, surface of inspection lines on steel deck plate shall be grinded 
to remove corrosion completely.  

- Inspection item: plate thickness. 

- Inspection method: ultrasonic inspection. 

- As the corrosion is removed, ultrasonic inspection is applied. 

- The plate thickness is measured and verified by comparing with the original 12 mm. 

If measured average thickness in one square meter of steel deck plate will be less than 11.0 
mm, detailed inspection shall be done for other portion. After identification of the area where 
has average thickness less than 11.0 mm, the repair work of steel deck plate shall be 
executed by appropriate method which shown in Annex 1. 

2.  Method of Measurement 

Measurement shall be in lump sum of the detailed inspection of the steel deck plate completed and 

accepted in accordance with Specifications and as directed by the Consultant. 
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3.  Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

003 Detailed Inspection for Steel Deck Plate L.S. 

 
 
 

D Epoxy Primer 

2. Requirement 

Since the surface of the blasted steel deck tends to rust quickly, the subsequent application of 

the epoxy primer on the surface of steel deck plate shall be commenced immediately. 

(1) Material 

The Sika-Zinc-Rich 2 or the BASF- MASTERSEAL-1810 shall be used as epoxy primer.  

2.  Method of Measurement 

Measurement shall be in square meter of epoxy primer on the surface of the steel deck plate 

completed and accepted in accordance with Specifications and as directed by the Consultant.

3.  Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

004 Epoxy Primer m2 
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E Bonding Layer 

1 Requirements 

- Coating of bonding layer shall be carried out by manual labor in the way with polite and 

carefulness. 

- Liquid material of bonding layer shall be coated with 0.4 litters per one square meter unit 

on the surface of the steel deck plate. 

- Material of bonding layer, Dissolved   type rubber-asphalt, is applied to primer which 

shall perform to combine Guss Asphalt binder layer with steel deck plate. Its requirement 

is shown as below table. 

Table E.1 Requirement of Dissolved- Type Rubber Asphalt 

Items Grade Test method 

Drying time in warmed by finger
 at 23 ºC               (min.)   

60 or more JIS K5600-1-1

Nonvolatile Content % 20 or more JIS K6833 

Workability Not affect to workability JIS K5600-1-1

Durability Not abnormal for 5 days JIS K5600-6-1

 
2.  Method of Measurement. 

Measurement shall be in square meter of bonding layer on the surface of the steel deck plate 

completed and accepted in accordance with the Drawings and Specifications and as directed by 

the Consultant. 

3. Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

005 Bonding layer m2 
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F Guss Asphalt Binder Layer 

1 Requirements 

(1) Material 

1) Bitumen 

- Guss asphalt mixture to be used for the binder layer is to be made from Petroleum 

Asphalt mixed with Trinidad Lake Asphalt (T.L.A). 

- After mixing the Petroleum Asphalt and T.L.A in a 75:25 weight ratio, the properties of the 

Guss asphalt mixture shall comply with the quality requirements shown below 

Table F.1 Quality Requirements for Guss Ashalt 

Property Grade 

Penetration at 25 ºC             1/10mm 15-30 

Softening point                  ºC 58-68 

Ductility at 25 ºC                 cm 10 or more 

Oven test: Loss-on-Heating         % 0.5 or less 

Solubility in Toluene              % 86-91 

Flash point, Cleveland Open Cut    ºC  240 or more 

Density at 15 ºC                 g/cm3 1.07-1.13 

- Petroleum Asphalt and T.L.A shall comply with the quality requirements shown below. 

Table F.2 Quality Requirements for Petroleum asphalt ant T.L.A 

Property 
Petroleum 

Asphalt 
T.L.A 

Penetration at 25 ºC           1/10mm 20-40 1-4 

Softening point                 ºC 55.0-65.0 93-98 

Ductility at 25 ºC                cm 50 or more - 

Oven test: Loss-on-Heating        % 0.3 or less - 

Solubility in Toluene             % 99 or less 52.5-55.5 

Flash point, Cleveland Open Cut   ºC  260 or more 240 or more 

Density at 15 ºC         g/cm3 1.0 or more 1.38-1.42 
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2) Aggregate  

- The crushed stone produced from crushed natural rock is used. Quality standard and 

gradation range standard of aggregate are shown on below tables. 

Table F.3 Quality standard for Aggregate 

Property Grade Test Method 

Bulk specific gravity in saturated surfaced-dry 

g/cm3 
2.45 or more JIS A 1110 

Water absorption                    % 3.0 or less JIS A 1110 

Abrasion loss                     % 30 or less JIS A 1121 

Weight loss                        % 12 or less JIS A 1122 

Flat or elongated stone pieces          % 10 or less - 

Table F.4 Grading Standard for Aggregate 

3)  Sand 

- The sand for the Guss Asphalt mixture shall be natural sand, artificial sand, screenings 

or mixture of these. Artificial sand and screenings shall be produced from finely crashed 

stone which comply with table F.5. 

- The sand must have proper grading and be clean, hard, and durable without dust, mud, 

organic material and other harmful substances. The grading range of screenings shall 

comply with below table. 

Table F.5 The Grading Range of Screenings 

Nominal 

Size 
Weight of passing Sieves (by weight %) 

Typical Designation 
4.75 

mm

2.36 

mm

600 

m

300 

m

150 

m

75 

m

S-20(No.5) 

(20-13) 
00 85-100 25-55 15-40 7-28 0-20 

Nominal Size Weight passing Sieves ( % by weight) 

Typical Designation 26.5 19 13.2 4.75 2.36 1.18 

S-20(No.5) (20-13) 100 85-100 0-15   

S-13(No.6) (13-5)  100 85-100 0-15   

S-5(No.7) 

(5-2.5) 
 100 85-100 0-25 0-5 
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4) Filler 

- The filler shall be made from stone powder made from limestone and other kind of rock, 

slaked lime, cement, fly ash, recycled dust and others. As a general, stone powder made 

from crushed limestone shall be used more than 50 % of the total amount of filler. 

Moisture of stone powder made from crushed limestone is less than 1%, and the grain 

size of it shall satisfy a range of grain size in the below table. 

Table F.6 Grading Standard of Stone Powder from Crushed Limestone for Filler

5) Pre-molded Sealant 

- Pre-molded sealant is used for the joint sealant in areas that are in contact with the 

structure. Pre-molded sealant is a normal temperature bonding joint sealant tape molded 

from bitumen and rubber, polymer elastomeric material. It is installed used before 

pavement at the perimeter of a structure where contact with the Binder layer. 

(2) Standard Mix Portion of Guss Asphalt Mixture 

- The standard mix portion of Guss asphalt mixture for the Binding layer is as shown 

below. 

Table F.7 Standard Mix Portion of Guss Asphalt 

Maximum grain size (mm) 13 

19 mm 100 

13.2 mm 95-100 

4.75 mm 65-85 

2.36 mm 45-62 

600 m 35-50 

300 m 28-42 

150 m 25-34 

Weight (% passing the 

sieve) 

75 m 20-27 

Asphalt Content    % 7-10 

(3) Gradation Control 

Sieve size ( m) Weight passing the sieve (%) 

600 100 

150 90-100 

75 70-100 



 

SP- 16 

- Aggregate to be used for the mixtures of the guss asphalt binder layers shall be 

classified by grain sizes. The check and management to the gradation of the aggregates 

shall be carried out to ensure stability of gradation without debris, mud or deleterious 

particles. 

(4) Design Mix 

- The mix design shall be made to satisfy all the requirements in the Specifications 

(5) Job-Mix 

- In accordance with the design mix portion obtained in the procedure mentioned in above, 

gradation limits and unit volume of bitumen and other shall be determined, then the job 

mix shall be carried out for actual production in asphalt plant, and below tests shall be 

conducted at every time of each design mix.   

Table F.8 Standard Tests at Job Mixing 

Test items Requirement 

Penetration at 40 ºC            1/10mm 20-40 

Luel fluidity                    second 3-20 

Wheel Trucking Test   (Value of dynamic stability)       300 or more 

Bending Test for Asphalt Mixture 

(flexural strain at -10 ºC, 50mm/min) 
0.008 or more 

- If necessary, to confirm the final properties of the asphalt concrete mixture. The job mix 

process shall be executed. 

(6) Equipment for Guss Asphalt Binder Layer 

- A mobile Special Asphalt Finisher and Cooker used for mixing shall be prepared for 

construction of Guss Asphalt Binder Layer since the mixture has to be heated to 240 ºC. 

 

 

 

 

 

Guss Finisher                        Guss Mobile Cooker 

Photo F.1 Sample of Equipments for Guss Asphalt Pavement 
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2.  Method of Measurement 

Measurement shall be in squire meter of Guss Asphalt Binder Layer completed and accepted in 

accordance with the Specifications and as directed by the Consultant. 

3. Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

G  Tack Coat Layer 

1 Requirements 

(1) Material 

- Either Emulsified Cutback Asphalt or Emulsified Rubberized Asphalt is applied to be 

used as the bitumen material for tack coat. 

- The Emulsified Cutback Asphalt is produced from straight asphalt by adding volatile 

petroleum solvent in a volume of about 10-40%. It has lower viscosity and high durability.  

- The Emulsified Rubberized Asphalt is produced from the Emulsified Asphalt by adding 

polymer to be improved adhesiveness and durability.  

- Standard properties of Emulsified Rubberized Asphalt are shown in below table. 

Table G.1 Standard Range of Property of Emulsified Rubberized Asphalt 

 

Pay Item Description Unit 

006 Guss Asphalt Binder Layer m2 

Property Grade 

Engler degree 25 ºC  1-10 

Residue on sieve 1.18mm, % 0.3or less 

Degree of adhesion 2/3 or more 

Electrical charge of particle positive(+) 

Residue; Oven test (%) 50 or more 

Penetration at 25 ºC,  1/10mm 60-150 

Softening point  ºC 42 or more 

Toughness(25 ºC) kgf*cm 3.0 or more 
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(2) Equipment for spraying of tack coat material 

- The machine for spray of material of tack coat shall be used. The pressure of spraying 

and travel speed of the vehicle will be pre-determined. The ends/corners and next 

structures will be applied manually. If needed, a cover sheet or similar will be used for 

protection of curbs or structures from contamination..   

Table G.2 Sample of Spraying Equipment of Tack Coat 

Name Capacity Manufacture 

Distributor 10KL PHOENIX 

 

2 Method of Measurement 

Measurement shall be in square meter of tack coat completed and accepted in accordance with 

the Specifications and as directed by the Consultant. 

.

3 Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

007 Tack Coat m2 

H Modified Asphalt (13mm) Surface Layer 

1 Requirements 

(1) Material 

1) Bitumen 

- The Bitumen to be used will be straight petroleum asphalt penetration grade 60/70 made 

Tenacity(25 ºC) kgf*cm 1.5 or more 

Strange stability 1 or less 
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in Egypt 

2) Modified Asphalt 

- The modified asphalt will be used for asphalt concrete mixture. The modified asphalt will 

be made from straight asphalt by adding modifying additives. Advanced tests shall be 

made in a qualified laboratory and dosage of modifying additives will be determined. 

- Below table shows the required standard property values for the modified asphalt 

(Modified Type-III).  

Table H.1 Standard Property for Modfied Asphalt (Modified Type-III)

Items Grade Test method

Penetration (25ºC,1/10mm) 40 or more JIS K2207 

Softening point (ºC) 70or more JIS K2207 

Ductility (15 ºC, cm) 50 or more JIS K2207 

Flash point (ºC) 260 or more JIS K2265 

Penetration change in Thin Film Oven Test (%) 65 or more JIS K2207 

Weight change in Thin Film Oven Test (%) 0.6 or less JIS K2207 

Toughness(25 ºC) kgf*cm 18 or more *JEAAS 

Tenacity(25 ºC) kgf*cm - *JEAAS 

JEAAS: Japan Emulsified Asphalt Association Standard 

3)  Aggregate  

- The crushed stone produced from crushed natural rock is used. Quality standard and 

gradation range standard of aggregate are shown on below tables. 

Table H.2 Quality standard for Aggregate

Property Grade Test Method 

Bulk specific gravity in saturated surfaced-dry 

g/cm3 
2.45 or more JIS A 1110 

Water absorption                    % 3.0 or less JIS A 1110 

Abrasion loss                     % 30 or less JIS A 1121 

Weight loss                        % 12 or less JIS A 1122 

Flat or elongated stone pieces          % 10 or less - 
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Table H.3 Grading Standard for Aggregate 

n

d

4)  Sand 

- The sand for the Guss Asphalt mixture shall be natural sand, artificial sand, screenings 

or mixture of these. Artificial sand and screenings shall be produced from finely crashed 

stone which comply with table F.4. 

- The sand must have proper grading and be clean, hard, and durable without dust, mud, 

organic material and other harmful substances. The grading range of screenings shall 

comply with below table. 

Table H.4 The Grading Range of Screenings 

Nominal 

Size 
Weight of passing Sieves (by weight %) 

Typical Designation 
4.75 

mm

2.36 

mm

600 

m

300 

m

150 

m

75 

m

S-20(No.5) 

(20-13) 
00 85-100 25-55 15-40 7-28 0-20 

5)  Filler 

- The filler shall be made from stone powder made from limestone and other kind of rock, 

slaked lime, cement, fly ash, recycled dust and others. As a general, stone powder made 

from crushed limestone shall be used more than 50 % of the total amount of filler. 

Moisture of stone powder made from crushed limestone is less than 1%, and the grain 

size of it shall satisfy a range of grain size in the below table. 

Table H.5 Grading Standard of Stone Powder from Crushed Limestone for Filler

Sieve size ( m) Weight passing the sieve (%) 

600 100 

150 90-100 

75 70-100 

Nominal Size Weight passing Sieves ( % by weight) 

Typical Designation 26.5 19 13.2 4.75 2.36 1.18 

S-20(No.5) (20-13) 100 85-100 0-15   

S-13(No.6) (13-5)  100 85-100 0-15   

S-5(No.7) 

(5-2.5) 
 100 85-100 0-25 0-5 
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(2) Gradation Control 

- Aggregate to be used for the mixtures of the surface layers shall be classified by grain 

sizes. The check and management to the gradation of the aggregates shall be carried 

out to ensure stability of gradation without debris, mud or deleterious particles. 

(3) Design Mix 

- The mix design shall be made to satisfy all the requirements in the Specifications. 

(4) Job-Mix 

- In accordance with the design mix portion obtained in the procedure mentioned in above, 

gradation limits and unit volume of bitumen and additive will be determined, then the job 

mix shall be carried out for actual production in asphalt plant, and tests shown in Table 

F.8 shall be conducted at every time of each design mix.   

- If necessary, to confirm the final properties of the asphalt concrete mixture. The job mix 

process shall be executed. 

(5) Equipment for Modified Asphalt surface Layer 

- Asphalt finisher (wide 4.0m class) 

- Road roller (Macadam 10-20 ton class) 

- Tire roller (8-20 ton class) 

- Vibration roller(2.4-2.8 ton class) 

 
 
 
 
 

 
 
 
 
 
 

Photo H.1 Sample of Equipments for Surface Layer 

 

Asphalt finisher Road roller

Tire roller Vibration roller 
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2 Method of Measurement 

Measurement shall be in square meter of tack coat completed and accepted in accordance with 

the Specifications and as directed by the Consultant. 

.

3 Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

008 Modified Asphalt (13mm) Surface Layer m2 

 

I Traffic Line Marking  

1 Requirements 

- Traffic line shall be marked on the surface of renewed pavement in exactly the same way 

as to restore previous. 

- Three Traffic lines in each directions shall be drawn along center curb, outside curb and 

mid of carriageway. 

2 Method of Measurement 

Measurement shall be in linear meter of traffic line painting completed and accepted in accordance 

with the Specifications and as directed by the Consultant. 

3 Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

009 Traffic Line Painting m 
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J Pilot Construction of Guss Asphalt  

1 Requirements 

- Quality and procedures of Guss Asphalt shall be examined by a result of pilot 

construction work before commencement of construction work of Guss Asphalt 

pavement of the bridge. 

- Pilot construction work shall be executed on the temporally steel deck plate which has at 

least width of 5 m and length of 10 m on the ground.  

- Quality and procedure of Guss Asphalt shall be satisfied the Specifications. 

- Result of pilot construction shall be approved by consultant. 

2 Method of Measurement 

Measurement shall be in lump sum of pilot construction work completed and accepted in 

accordance with the Specifications and as directed by the Consultant. 

3 Payment 

The accepted quantities shall be paid at the contract price per unit of measurement for the pay 

items of the Bill of Quantities listed below. 

Pay Item Description Unit 

010 Pilot Construction of Guss Asphalt L.S. 
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Annex 1. Repair Work of Steel Deck Plate 

Method of Repair Work 

- If fatigue cracks or thickness reduction of the steel deck plate will found by detailed 

inspection specified in C, appropriate reinforcement work of the steel deck plate shall be 

executed for damaged area.  

- Method of reinforcement work is to apply a reinforcing additional plate as the following 

figure. 

Figure 1 Reinforcing Plate of the Steel Deck Plate 

- High tension flat head bolt shall be utilized to secure a flatness of top surface of the 

reinforcing plate. 

- Original steel deck plate and additional reinforcing plate shall be connected by epoxy 

bonding material. 

- Area to be repaired, details of repair method and materials to be used shall be approved 

by consultant before commencement of repair work of the steel deck plate. 

Photo 1 Reinforcing Plate of the Steel Deck Plate    Photo 2 High Tension Flat Head Bolt 
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