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Clip Spacer (MC) 

Product Code Item Description Concrete 
Cover (mm) 

For Steel Bar 
Diameter (mm) 

Packing Quantity 
per Bag (pcs) 

     

MBA-MC20 Clip Spacer MC 20  20 4-16 2,000 
MBA-MC25 Clip Spacer MC 25  25 4-20 1,000 
MBA-MC30 Clip Spacer MC 30  30 4-20 1,000 
MBA-MC40 Clip Spacer MC 40  40 4-20 500 
MBA-MC50 Clip Spacer MC 50  50 4-20 500 
MBA-MC75 Clip Spacer MC 75 75 10-32 250 
Application                        A medium plastic chair spacer, designed for supporting a minimum load of 100kg 

according to German performance class L2 (1KN). The clips spacers can be used for 
various applications in horizontal positions in pre cast or inside concrete. 
Recommended installation 50cm interval. 

Clampfix Chair Spacer (MCL) 

Product 
Code 

Item Description Concrete 
Cover (mm) 

For Steel Bar 
Diameter (mm) 

Packing Quantity 
per Bag (pcs) 

     

MBA-MCL20 Clampfix M/D chair spacer20 20 4-16 2,000 
MBA-MCL25 Clampfix M/D chair spacer25 25 4-20 1,000 
MBA-MCL30 Clampfix M/D chair spacer30 30 4-20 1,000 
MBA-MCL40 Clampfix M/D chair spacer40 40 4-20 500 
MBA-MCL50 Clampfix M/D chair spacer50 50 4-20 500 
MBA-MCL75 Clampfix M/D chair spacer75 75 10-32 250 
Application                        Clampfix is a sturdy general purpose clip-on spacer used in all types of applications, 

found in precast yards and on site. 

Normfix Spacer (NF) 

Product Code Item Description Concrete 
Cover (mm) 

For Steel Bar 
Diameter (mm) 

Packing Quantity 
Per Bag (pcs) 

     

MBA-NF25 Normfix H/D Spacer 25 25 8-24 500 
MBA-NF30 Normfix H/D Spacer 30 30 8-24 500 
MBA-NF40 Normfix H/D Spacer 40 40 8-24 500 
MBA-NF50 Normfix H/D Spacer 50 50 8-24 250 
MBA-NF60 Normfix H/D Spacer 60 60 16-36 200 
MBA-NF65 Normfix H/D Spacer 65 65 16-36 200 
MBA-NF75 Normfix H/D Spacer 75 75 16-36 150 
MBA-NF100 Normfix H/D Spacer 100 100 16-36 150 
Application  The wide stands prevent the tipping of the element usage area ranges from 

radial foundation to heavy duty lying and beams. The durability or our normfix 
is undeniable. 
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Wheel Spacer (MW) 

Product Code Item Description Concrete 
Cover (mm) 

For Steel 
Diameter 

Packing Quantity 
per Bag (pcs) 

MBA-MW20 Wheel Spacer MW 20      20     4-13 1,000 
MBA-MW25 Wheel Spacer MW 25      25     4-16 1,000 
MBA-MW30 Wheel Spacer MW 30      30     4-20  500 
MBA-MW40 Wheel Spacer MW 40      40     4-20  250 
MBA-MW50 Wheel Spacer MW 50      50     4-22  250 
MBA-MW60 Wheel Spacer MW 60      60     8-32  150 
MBA-MW65 Wheel Spacer MW 65      65     8-32  150 
MBA-MW75 Wheel Spacer MW 75      75     8-32  100 
MBA-MW100 Wheel Spacer MW 100     100     8-32   50 
     
Application  Wheel Spacer was designed to use in vertical and horizontal reinforcements 

and it gives the required distance between formwork and rebar. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

4 Leg Chair Spacer (4LCS) 

Product Code Item Description  Packing Quantity per 
Bag (pcs) 

    
MBA-4LCS20 4 Legs Chair Spacer 20 20 500 
MBA-4LCS25 4 Legs Chair Spacer 25 25 500 
MBA-4LCS30 4 Legs Chair Spacer 30 30 500 
MBA-4LCS40 4 Legs Chair Spacer 40  40 500 
MBA-4LCS50 4 Legs Chair Spacer 50  50 500 
Application The 4 Leg chair spacer is suggested for all kinds of slabs, on site casting, 

prefabricated, tilt ups, post tension and concrete finish. (comes in 
various colors) 

 

 
 

 

Modern Universal Spacer (MUS) 

Product Code Item Description Concrete 
Cover (mm) 

For Steel 
Diameter 

Packing Quantity 
per Bag (pcs) 

MBA-MUS20 Modern Universal Spacer 20 20 4-12 2,000 
MBA-MUS25 Modern Universal Spacer 25 25 4-12 1,000 
MBA-MUS30 Modern Universal Spacer 30 30 4-12 1,000 
MBA-MUS40 Modern Universal Spacer 40 40 6-20 500 
MBA-MUS50 Modern Universal Spacer 50 50 6-20 500 
Application Universal wheel spacer is the most extensively used circular spacer for 

precast and on site concrete applications. Wide contact surface and foot 
members increase load capacity and prevent tipping. 
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Shimpads (SHP) 

Product Code Item Description Thickness Sizes  
mm 

Packing Quantity per 
Bag (pcs) 

MBA-SHP7002 Shimpad 70 x 70 x 02 02 1,000 
MBA-SHP7003 Shimpad 70 x 70 x 03 03 500 
MBA-SHP7005 Shimpad 70 x 70 x 05 05 500 
MBA-SHP7010 Shimpad 70 x 70 x 10 10 250 
MBA-SHP5002 Shimpad 50 x 50 x 03 03 1,000 
MBA-SHP5005 Shimpad 50 x 50 x 05 05 1,000 
MBA-SHP5010 Shimpad 50 x 50 x 10 10 500 
MBA-USHP7002 U - Shimpad 70 x 70 x 02 02 1,000 
MBA-USHP7003 U - Shimpad 70 x 70 x 03 03 1,000 
MBA-USHP7005 U - Shimpad 70 x 70 x 05 05 1,000 
MBA-USHP7010 U - Shimpad 70 x 70 x 10 10 1,000 
Application  Used for alignment and leveling of heavy section steel plate and pre cast 

concrete sections.  Available as plain flat section or horseshoe to fit 
around connecting bolts. 

 

 

 

 

 

 

 

Pile Cage Spacers 

Product Code Item Description Sizes Ø mm Concrete 
Cover 

For Steel 
dia 

Packing Quantity 
per Bag (pcs) 

MBA-OPS75 Pile Spacer 75mm Open 75 75 12 90 
MBA-CPS75 Pile Spacer 75mm Closed 75 75 12 80 
MBA-CPS100 Pile Spacer 100mm Closed 100 100 16 50 
MBA-CPS125 Pile Spacer 125mm Closed 125 125 16 25 

Application Pile cage spacers are attached to the external steelwork of pile cages to ensure correct spacing of 
the steelwork from the shuttering, and the required concrete cover is maintained over the length 
of the pile. Pile cage spacers are circular and of high strength to ensure smooth entry of the 
reinforcing cage without distortion. The pile cage spacers are available as thread-on or clip-on 
versions, with concrete cover options of 70mm or 45mm. 
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TECHNICAL DATA FOR PLASTIC SPACER 

  CHAIRS AND WHEELS 

 

To achieve the require cover to reinforcing steel according to BS 7973-1-2001, QCS 2010 Section 5 Part 

11.5.7 and Part 11.5.8 and ACI SP-66, chairs or wheels must be used according  to a standard method of 

application. The spacers manufactured by MBA are of the plastic “clip on” type, in wheel or chair from spacers  

are available to give cover to a range of bars in nominal steps, typically 20, 25, 30, 40, 60, 65 and 75mm. Plastic 

Chair Spacers MC are used for spacing of lower reinforcing in slabs and beams and classified under category 

(L). Plastic Chair Normfix are used for spacing heavy reinforcing steel in slabs and beams and classified under 

category (H). The MW wheel spacers are for vertical reinforcing steel in walls and columns. 

To ensure the correct positioning of the steel, spacers must be placed according to the recommended pattern 

and the load capacity of the individual chair at the allowable deflection, point load per spacer: 

MC=0.40 KN – Normfix: 6 KN – MW =0.60 KN 

Spacers are marked with type, concrete cover, and bar size range.  

CHAIR SPACING FOR SLAB CONSTRUCTION (d = bar diameter) 

 

 

 

WHEEL SPACING IN COLUMN CONSTRUCTION (d = bar diameter)  

Spacers to be fixed vertically to links at top, middle and bottom of each lift, at centers not exceeding 100 x d. 
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Roof Tile Spacers 

Product Code Item Description Packing Quantity per Bag (pcs) 

MBA-RoofTile Roof Tile Spacer 200 

 
Application 

It provides equal height and joint section at the erection of square ties laid over 
insulating material at open roofs to protect them against conditions of the nature 
and with recommended load of 200 kg. 

 

 

 

Hollow Core Cap (HCC) 

Product Code Item Description Slab Height 
Packing Quantity per Bag 

(pcs) 
    

MBA-HCC150 Hollow Core Cap 150 150 500 
MBA-HCC200 Hollow Core Cap 200 200 400 
MBA-HCC265 Hollow Core Cap 265 265 250 
MBA-HCC320 Hollow Core Cap 320 320 150 
MBA-HCC400 Hollow Core Cap 400 400 100 
MBA-HCC500 Hollow Core Cap 500 500 100 
Application A cap oval or circle in shape used to capped it in both ends of the pre-cast slabs to 

prevent foreign materials from blocking up the hole opening reverse for installation 
of conceal service pipes or wires in need. Also prevent concrete from entering the 
hollow section mean for reduce weight loading on buildings. 
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Pipe Spacer (PS) 

Product Code Item Description Packing Qty. Per Bag (Pcs) 
   

MBA-PS110B Pipe Spacer 110mm Base 40 
MBA-PS110IN Pipe Spacer 110mm Intermediate 40 
MBA-PS160B Pipe Spacer 160mm Base 40 
MBA-PS160IN Pipe Spacer 160mm Intermediate 40 
MBA-PS200B Pipe Spacer 200mm Base 40 
MBA-PS200IN Pipe Spacer 200mm Intermediate 40 
Application Designed as pipe spacers used to align installed 

pipes. 
 

 

 

 

 

 

 

 

                                    PVC Cone (CONE) 

Product Code Item Description Color 
Sizes Ø 

mm 
Pipe Ø mm 

Packing Quantity per Bag 
(pcs) 

MBA-CONE22 PVC Cone 22mm Black 22 25 1,000 
MBA-CONE26 PVC Cone 26mm Black 26 32 1,000 
      

Application   Support cones are used at the end of the PVC tube and can be easily 
extracted after removal of the formwork 

 

 

 

 

 

 

 

 

 

 

 

 

 

PVC Sleeves 

Nominal Size (mm) Inside Diameter Wall Thickness (mm) 

  

20 17.4 1.4 

25 22.1 1.6 

32 26.6 2.5 

38 33.0 2.5 

50 43.2 3.2 

Standard Color : All PVC sleeves are White or Black in color. 

Application ..De bonding sleeves for Tie Rod Pipe 
..De bonding sleeves to cover the 
reinforcement bar at the top of reinforced 
concrete cast insitu piles. 
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Multi Tubular Pipe Spacer 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Technical Specification 

- Static Bending Strength is 28 Mpa. 

- Modulus of Elasticity is 1,541 Mpa 

Material Properties 

- Thickness is 12mm, 15mm & 18mm. 
 

- 100 % Water-resistant. 
 

- High Impact Strength. 
 

- Very Smooth Wall Surface Quality. 
 

- Excellent Corrosion, Acid and Alkali Resistance. 
 

- The dimension of board can be customized, length, width, wall thickness and hole 
diameter as per your design specifications. 

 

- High Temperature resistant, Impact resistant, Low Temperature resistant, abrasion 
resistant, alkali-resisting, Corrosion resistant, waterproof and fire resistant. 
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MBA Crack Inducer 

MBA PVC profile to induce a controlled crack for the use in expansion joints of concrete slabs. 

Reference Height Length Packing 
Qty. 

MBAC1 40 40mm 400cm 50m 

 

 

 

 

 

 

 

 

PVC Chamfer 

Product Code Item Description Size (mm) Length (m) 
Packing Quantity 
per Bundle (pcs) 

MBA-PCF1002 PVC Chamfer 10mm x 10mm x 2m 10 2 100 
MBA-PCF1502 PVC Chamfer 15mm x 15mm x 2m 15 2 50 
MBA-PCF2002 PVC Chamfer 20mm x 20mm x 2m 20 2 50 
MBA-PCF2502 PVC Chamfer 25mm x 25mm x 2m 25 2 50 
MBA-PCF3002 PVC Chamfer 30mm x 30mm x 2m 30 2 50 
     

MBA-CFN1002 CFN 10mm x 2m 10 2 50 
MBA-CFN2002 CFN 20mm x 2m 20 2 50 
     

Application  Impact resistance PVC figuration for chamfering corners for beams and it prevent 
s the leaking out of the mould. CFN is nailed in the corners by flange and can be 
remove afterwards. 
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Specifications: 

- The PVC tile trim material rigid PVC. 
- Color: According to the customer requirement. 
- We could produce every size you like (8mm/9mm/10mm 

     

- This PROFILE replaces the traditional mitred joints systems, not used anymore. 
Against the weakness and breakage of the wall tile corners; these tile trims allow you 
to protect and enhance external tile corners and edges 

- The above PVC Profiles can be used for all kind of tile corners, kitchen, bathrooms etc. 
Tops finishes and endings, getting always a perfect finish. 

- This is the easiest way to protect, to decorate and to reduce high cost of old systems. 

- Length: Generally 2.5mtr. or according to your requirement 

 

 

PVC Ceramic Tile Trim 

Quick Details 

- Type: Tile Accessories 
- Place of Origin: Modern Building Accessories Factory MBA (Qatar) 
- Model Number : 8mm-9mm-10mm 
- Tile Accessory Type : Tile Trims 
- Material: PVC 

- Usage: External Wall 
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Rebar Protection Cap (RBC) 

Product Code Item Description Color Sizes Ø mm Packing Quantity per 
Bag (pcs) 

MBA-RPC0816 Rebar Protection Cap Yellow 8-16 Yellow 8-16 250 
MBA-RPC1632 Rebar Protection Cap Yellow 16-32 Yellow 16-32 250 
     

Application  Act as a safety protection cap for the steel bar ends. Made of plastic which is durable and 
highly visible to prevent injuries from protruding rebars. Rebar protection cap are just one 
item in the market today that fit directly with OSHA. 

Note:  We can produce any color as per your requirement. 

 

 

 

 

 

Rebar Protection Cap (EC Type) 

Product Code Item Description Color Sizes Ø mm Packing Quantity per 
Bag (pcs) 

MBA-EC08-16 Rebar Protection Cap EC8-16 Yellow 8-16 500 
MBA-EC16-32 Rebar Protection Cap EC16-30 Yellow 16-32 250 
MBA-EC25-40 Rebar Protection Cap EC25-40 Yellow 25-40 100 
     

Application  Act as a safety protection cap for the steel bar ends. Made of plastic which is durable and 
highly visible to prevent injuries from protruding rebars. Rebar protection cap are just one 
item in the market today that fit directly with OSHA. 

Note:  We can produce any color as per your requirement. 
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POLYMIDE SLEEVES 

Product Code Item Description Color Sizes Ø mm Packing Quantity 
per Bag (pcs) 

MBA-PS06 Polymide Sleeve 06 White 06 10,000 
MBA-PS08 Polymide Sleeve 08 White 08 10,000 
MBA-PS12 Polymide Sleeve 12 White 12 10,000 
MBA-PS16 Polymide Sleeve 16 White 16 10,000 
MBA-PW08 Polymide Washer 08 White 08 10,000 
MBA-PW12 Polymide Washer 12 White 12 10,000 
MBA-PW16 Polymide Washer 16 White 16 \10,000 
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                     Concrete Movement Joints Accessories 

 

Dowel Bar Sleeves 

To provide an efficient method of de-bonding the steel dowel bars. 

Dowel Bar End Caps 

A quick applied cap supplied with compressible filler. 

It is designed to allow movement during expansion 

when fitted to de-bonding sleeves. 

Application 

Contraction and expansion joints in concrete floors in 

conjunction with designed dowel bars. 

Material Specification 

The de-bonding sleeve is made of PVC compound in black color extruded and cut accurate designed lengths.  
Expansion caps are made high density polyethylene with compressible filler made from low density polyethylene.  
The sizes are shown below: 

 

 

Sleeve Outside Dia. 
(mm) 

Sleeve Thickness  
(mm) 

Dowel Bar Dia. 
(mm) 

Sleeve Part No. Dowel Bar Dia. 
(mm) 

20 1.20 16 RCM 20 16 

25 1.20 - 2.10 20 RCM 25 20 

32 1.25 - 2.10 25 RCM 32 25 

40 1.25 - 2.10 32 RCM 40 32 

50 1.25 - 2.10 40 RCM 50 35-40 
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                                      MBA Monolithic Paving System 

The product is designed to: 

- Create a monolithic paving  surface providing high wind uplift 

resistance 
- Carry the lead load of paver surface. 

- Perfect final leveling from 22mm to 30mm. 

To meet the above targets, MBA monolithic paving system is consisting of:  

1. High density polyethylene top plate 70x70x10mm with a middle hole 9mm. 

2. Jack support with inside threading allows movements in height to the nearest millimeter. 

3. Countersunk bolt M08 with different lengths according to paver thickness. 

4. Galvanized spring nut M08. 

Specifications and dimensions 

DIMENSIONS    

Item Description Size Color Packing 
    

Top Plate  70mm x 70mm x 10mm Black, other colors possible 250 / bag 
Support Jack  d=150mm & h=(22-30)mm Black 20 / cartoon 

Countersunk Bolt  M08 XL 
Black mill finish, S steel 
bright finish 

Varies 

G.I. Spring Nut  M08 Silver 50 / cartoon 

 

Materials  

- Top plate and support jack material certificate is shown below 

- Countersunk bolt is mill fish, mild steel. S. steel A4 bolt is supplied on request  

- Spring nut is zinc plated mild steel.  

 

Raw Material: High Density Polyethylene HDPE B 5429A 

Physical Properties Value Unit Test Method 

Material Density 0.954 g/cm ASTM D-1505 
Stress Crack  Resistance 
F50 (100% 1 gepal, 50c) 

55 Hrs ASTM D-1693 B 

Tensile Strength @ Yield 27(3920) Mpa (psi) ASTM D-638 
Tensile Strength @ Break 32(4640) Mpa (psi) ASTM D-638 
Tensile Elongation @ Break 850 % ASTM D-638 
Flexural Modulus 1,200,00  ASTM D- 

*UV stabilizer is added to the above. 
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Dimensions 

Code Bar Diameter “A” in mm External Measurement 
Diameter “C” in mm 

MBC-20 20 70 
MBC-25 25 90 
MBC-32 32 140 
MBC-40 40 150 
MBC-50 50 160 
MBC-75 75 175 

 

 

Materials Used 

 

 

 

 

 

 

 

PVC CENTRALIZERS 

Material: UPVC According to 
DIN 8062 

Density: about 1,42 g/cm3 
Yield Point: > 52 Mpa 
Yield Point Elongation: > 52 Mpa 
Elastic Module: > 3300 Mpa 
Vicat HDT: > 88 °C 
Linear Thermal Expansion: Circa 0.06 mm/m°C 

Color Gray, Orange & Black 



 

 

 

  

 
 

 
 

 

 
 

ISO 9001 : 2008, ISO 14001:2004, 
OHSAS 18001 :2007 











MODERN BUILDING ACCESSORIES FACTORY 

05 

2. German DIN Standards:

DIN 8062/63 MBA Pressure uPVC Pipes 

Nominal Size Outside Wall Thickness (mm) 

(mm) Diameter

(mm) Class 2 Class 3 Class 4 Class 5 

(4 BAR) (6 BAR) {10 BAR) {16 BAR) 

40 40 1.8 1.9 3.0 

50 50 1.8 2.4 3.7 

63 63 1.9 3.4 4.7 

75 75 1.8 2.2 3.6 5.6 

90 90 1.8 2.7 4.3 6.7 

110 110 2.2 3.2 5.3 8.2 

160 160 3.2 4.7 7.7 11.9 

200 200 4.0 5.9 9.6 14.9 

225 225 4.5 6.6 10.8 16.7 

250 250 4.9 7.3 11.9 18.6 

280 280 5.5 8.2 13.4 20.8 

315 315 6.2 9.2 15.0 23.4 

355 7.0 10.4 16.9 26.3 

400 7.9 11.7 19.1 29.7 

450 8.9 13.2 21.5 

500 9.8 14.6 23.9 

560 11.0 16.4 26.7 

630 12.4 18.4 30.0 

710 14.0 20.7 

800 15.7 23.3 

The Standard Length 5.0, & 6.0 Meters 

The Standard Color Dark Gray 

The Socket Type Solvent Weld Socket Type 

info@castle-mba.com www.castle-mba.com 
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Tie Rod (Cold Rolled)   

 

Available in Breaking load of 
200 KN, 165 KN, 135 KN, 110 
KN. 

Diameter is 15/17mm and 
the length is available 6 mtr. 

Wing Nut (Casted)   

 

Malleable Casting 
as per BS32-12 Standard 
Safe working load of 90 KN. 

Threading is suitable for 
15/17mm tie rod. 

Wing Nut (Forged) Heavy Duty 

 

Drop Forged from Low 
Carbon Steel. 
Safe Working Load of 90 KN. 

Threading is suitable for 
15/17mm tie rod. 

Anchor Nut Round Type   

 

Made from SG Iron Casting. 
 
Safe working load of 90 KN. 

Threading is suitable 

for 15/17mm tie rod. 

This is 2lug type Nut with 

Base Diameter of 100mm. 
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Anchor Nut Flat Type   

 

Made from SG Iron Casting. 
Safe working load of 90 KN. 

Threading is suitable for 
15/17mm tie rod. 
This is 2lug type Nut with 
Base Diameter of 100mm. 

Anchor Nut Forged Flat Type   

 

Drop Forged from Low 
Carbon Steel.  
Safe Working Load of 90 KN. Threading is suitable for 

15/17mm tie rod. 
This is 3lug type Nut with 
Base Diameter of 100mm. 

Tie Rod Connector   

 

Made from Low Carbon 
Steel. 
The Safe Working Load is 90 
KN. 

Threading is suitable for 
15/17mm tie rod. 
Available in the Lengths 
of 50mm, 100mm and 
110mm 

Water Stopper   

 

Made from Malleable 
Casting and has a safe 
working load of 90 KN. 

Threading is suitable for 
15/17mm tie rod. Available 
with 2 pcs. of plastic 
adaptors. 
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Water Barrier   

 

Made from Malleable 
Casting and has a safe 
working load of 90 KN. 

Threading is suitable for 
15/17mm tie rod. 

Washer Plate   

 

Made from Low Carbon 
Steel. 
The Safe Working Load is 90 
KN. 

120mm X 120mm X 
Thicknesses (mm) where T = 
5, 6, 7, 8, 10, 12. 

Rapid Clamp   

 

Body is made of Malleable 
Casting and the Pin is made 
from Forged Steel. The 
teeth’s on the Wedge is 
Heat Treated for Maximum 
Life. 

Used for Deformed Bars 
of 6mm - 10mm. 

Rapid Clamp Tensioner   

 

Body is made from SG Iron 
Casting and the Threaded 
Rod is Forged Steel. 

Used for Deformed Bars 
of 6mm - 10mm 
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Steel Cone   

 

Made from Low Carbon 
Steel. 
The Safe Working Load is 90 
KN. 

Threading is suitable for 
15/17mm tie rod. 
The available lengths 
is 75mm and 100mm. 

PVC Type Steel Cone   

 

Made from Low Carbon 
Steel 
with PVC Cove. The Safe 
Working Load is 90 KN. 

Threading is suitable for 
15/17mm tie rod. 
The available length of 
100mm. 

Shuttering Clamps   

 

Made from Low Carbon 
Steel. 
The Safe Working Load is 90 
KN. 

Available in the following 
sizes: 
Width from 25mm to 32mm, 
Thickness from 4.5mm to 
8mm and 
Length of the Clamp from 
600mm to 1200mm 
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Universal Clamp   

 

Made from Low Carbon 
Steel with a Carriage Bolt, 
Nut and Washer. 

The carriage bolt is M12 X 
120mm. 

Timber Walling Clamp   

 

Made from Low Carbon 
Steel with an L-Bolt, Nut 
and Washer. 

The L bolt is M16 X (5 inch + 6 
inch) 

Spring Clamp   

 

Made from Low Carbon 
Steel. 
The Safe Working Load is 90 
KN. 

Used for Deformed Bars 
of 6mm - 10mm. 

 

 



  

 

 Scaffold Fittings 
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Fixed Coupler Heavy Duty   

 

Forged Steel and the 
Specifications are as per BS-1139 
Standard. 

For pipe of 
48.3mm X 48.3mm. 

Swivel Coupler   

 

Forged Steel and the 
Specifications are as per BS-1139 
Standard. 

For pipe of 
48.3mm X 48.3mm. 

Putlog Coupler   

 

The Body is sheeted and 
the Cap is forged and the 
specifications are as per BS-1139 

For Pipe of 
48.3mm X 48.3mm. 

 

 

 

 



  

 

 Scaffold Fittings 
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Fixed Coupler   

 

Made from 4-5mm thick 
sheet, 
as per BS-1139 Standard 

For pipe of 
48.3mm X 48.3mm. 

Swivel Coupler   

 

Made from 4-5mm thick 
sheet,  
as per BS-1139 Standard. 

For pipe of 
48.3mm X 48.3mm. 

Fixed Coupler Light Duty   

 

Made from 3mm Thick 
Sheet. 

For pipe of 
48.3mm X 48.3mm. 

 

 



  

 

 Scaffold Fittings 
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Swivel Coupler Light Duty   

 

Made from 3mm Thick 
Sheet. 

For pipe of 
48.3mm X 
48.3mm. 

Fixed Combination Coupler   

 

Made from 4-5mm thick 
sheet, 
as per BS-1139 Standard. 

For Pipe of 
48.3mm X 60mm. 

Swivel Combination Coupler   

 

Made from 4-5mm thick 
sheet, 
as per BS-1139 Standard 

For Pipe of 
48.3mm X 60mm. 

 



  

 

 Scaffold Fittings 
 

 

 

9 

 

Girder Coupler   

 

The Body is made from 
12mm 
and the cap from 4-5mm 
thick sheet. 

For Pipe of 48.3mm. 

Toe Board Coupler   

 

Made from 4-5mm thick 
sheet, 
as per BS-1139 Standard. 

For Pipe of 48.3mm. 

Sleeve Coupler   

 

Made from 4-5mm thick 
sheet, 
as per BS-1139 Standard. 

For pipe of 
48.3mm X 48.3mm. 
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Medium Duty Prop   

 

Screw Threaded Tube Outer Tube Inner Tube Height 

L OD T L OD T L OD T Min Max 

220 60.3 3.2 1500 60.3 2.0 1500 48.3 2.0 1750 3000 

220 60.3 3.2 1500 60.3 2.0 2000 48.3 2.0 2000 3500 

220 60.3 3.2 1500 60.3 2.0 2500 48.3 2.0 2500 4000 

220 60.3 3.2 1500 60.3 2.0 3000 48.3 2.0 3000 4500 

220 60.3 3.2 2000 60.3 2.0 3000 48.3 2.0 3000 5000 

 

Heavy Duty Prop    

 
Screw Threaded Tube Outer Tube Inner Tube Height 

L OD T L OD T L OD T Min Max 

220 60.3 3.2 1500 60.3 3.1 1500 48.3 3.1 1750 3000 

220 60.3 3.2 1500 60.3 3.1 2000 48.3 3.1 2000 3500 

220 60.3 3.2 1500 60.3 3.1 2500 48.3 3.1 2500 4000 

220 60.3 3.2 1500 60.3 3.1 3000 48.3 3.1 3000 4500 

220 60.3 3.2 1500 60.3 3.1 3000 48.3 3.1 3000 5000 

 

Prop G Pin   

 

Made from Low Carbon Steel. 
The Diameter is 14mm and 

used for 60mm prop sleeve 
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Prop Sleeve   

 

The pipe of 60mm OD is used and 
the threading is Rolled Type 
which 
gives extra strength to the pipe. 

Available in lengths of 
300mm and 210mm. 

Prop Nut Heavy Duty   

 

Made from SG Iron Casting. 
For the prop sleeve 
of 60.3mm diameter. 

Prop Nut Light Duty   

 

Made from SG Iron Casting. 
For the prop sleeve 
of 60.3mm diameter. 

Prop Plate   

 

Made from Low Carbon Steel. 
The size of the plate 
is 120 X 120 X 5mm. 

 

 



 

  

 

 

High Rip (Expanded Metal Rib Lath) 

High-RIP®, is the stable expanded metal rib for perfect construction joints in reinforced 
concrete constructions 
High-RIP® enables the perfect joint between the concreted sections without needing to further process the construction joint. 
This enables a high concreting speed and the visual monitoring of the concreting process. 
The areas of application in concrete construction: 

•  As permanent formwork for construction joints 
•  As permanent formwork for flat, even or shaped components 

The areas of application in plastering work: 

 For rabitz construction with span widths of up to 1200 mm. 
High RIP areas of application advantages 
Use in concrete construction work 

 As permanent formwork for construction joints. 

 As permanent formwork for flat, even or shaped 
components 
Advantages in concrete construction work 

• The perfect joint between the concreted 
sections without needing to further process the construction joint. 

• Reduction of the concrete pressure during the 
concreting process. 

• Minimisation of empty spaces and cement 
honeycomb. 

• High concreting speed and visual monitoring of 
the concreting process is possible. 
Use in plaster work 
For rabitz construction with span widths of up to 1200 
mm 
Advantages in plaster work 

• High stability 
• Particularly economic for large span widths 

Processing 
• Ribs should not be damaged or distorted during 

fixing. 
• The panels must be placed rib on rib, 

overlapping. 
• When concreting, the spine of the expanded metal rib work always faces the first concrete section. The open rips on 

the exposed side guarantee safe bonding with the second section of concrete. 
• High-RIP requires the same concrete coverage as reinforcing steel. 

Cutting 
• High-RIP® is cut using the metal shears or the 

circular saw. Avoid deforming the rib. 
• Cut the spine of the expanded metal rib work. 
• Bend the material. 
• Cut off the High-RIP panels 

 
 
 
 
 



 

  

 

 

High-RIP®, Setting up a stop end for 
construction joints 
 
Processing 
• High-RIP® (1) is nailed to a corner or shaped bracing 

(2). Ribs should not be damaged or distorted during fixing. The 

closed expanded metal rib work point towards the first 

concreted section as the expanded metal rib work here is 

exposed to the most pressure. The expanded metal rib work is 

arranged cross-wise to the bracings. 

• High-RIP® requires the same concrete coverage as reinforced 

concrete. In order to maintain the specified concrete coverage, 

the upper and underside of the component are fitted with 

wooden strips (3) as spacers and nailed to the bracings (2). 

• The bracings (2) themselves are nailed to the formwork and 

held in place by wooden bars (4) supported by the existing 

armouring. 

• The necessary subsequent armouring (5) is fed through the 

expanded metal rib work. High-RIP® is cut using the metal 

expanded metal rib work if possible. 

• Joint strips can be mounted in accordance with Figure 3. The 

joint strip (6) is arranged between two High-RIP® strips. High-

In the bracings, gaps are provided for the joint strips. 

 

 

 

 

 

Bracing intervals depending on the 
concrete height 
 
Concrete 
Height (m) 

0.25 0.50 1.00 2.00 2.00 2.50 3.00 

HRip 0.30 0.53 0.45 0.30 0.26 0.23 0.20 0.20 

HRip 0.40 0.70 0.60 0.40 0.35 0.30 0.25 0.25 

HRip 0.575 0.90 0.80 0.60 0.45 0.40 0.30 0.25 

HRip 0.75 0.90 0.70 0.65 0.55 0.40 0.30 0.30 

 
 
 
 
 
 
 
 
 
 

shears or the special pin shears. Avoid cutting the 

RIP® is cut using the metal shears or the special pin shears. 



 

  

 

 
 
 

Permanent concrete formwork 
 
High-RIP® is designed in such a way that it can be placed 
closed to the edge rib of the neighbouring High-RIP® 
panel. This ensures solid joints across the entire length and 
the stiffness of the panel joints in the preparation 
stage is strengthened. 
 
The intermediate ribs of the High-RIP® panels create the 
internal stiffness along the length of the panel allowing 
supports to be bridged. As a result of the reduced load, less 
support system are required. 
 
The fixture of High-RIP® panels can be carried out either 
before or after the application of armouring. 
 
In the first phase of the concrete pouring, the High-RIP® 
noses are integrated into the poured concrete, the panel 
is embedded securely and cannot move from the floor. 
 
The run-off water is able to flow off well through the open 
honeycomb structure. This forms a solid and impenetrable 
layer of concrete on the upper side, directly behind the 
High-RIP® panel. 
 
The risk of honeycomb like trapped air is minimised to the 
most part by the use of High-RIP®. Generally, when creating 
traditional formwork, air is trapped during the pouring of 
fresh concrete. The High-RIP® structure enables air to 
escape again, and the risk of trapped air is kept low. 
 
The poured concrete can be seen and monitored better 
during the pouring stage. 
 
For subsequent concreting stages, the preparation time is 
considerable reduced as a result of the use of High-RIP®. 
The light weight nature of the High-RIP® panels ensures that 
they can be handled easily. 
 
The panel width of 445 mm reduces the cutting work and 
the volume of waste for small items. 
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APPLICATION 

Lifting sockets are widely used in the application of precast concrete 
construction, such as lifting beams, wall and floor slabs etc.. A reinforcement bar 
is to be inserted through the cross hole to transfer the load into the concrete. 

MATERIAL 

Seamless Precision tube, galvanized. Stainless steel available on request 
 

Lifting Sockets 

Technical Data 

Dimensions & safe working loads at concrete strength of 
25N/mm2 

Description Ref. No. SWL 
(kg) 

Dimension 

L (mm) 

RD12 10101 500 40 

RD14 10104 800 47 

RD16 10107 1,200 55 

RD18 10110 1,600 65 

RD20 10113 2,000 67 

RD24 10116 2,500 77 

RD30 10119 4,000 105 

RD36 10122 6,300 125 

RD42 10125 8,000 145 

RD52 10128 12,500 195 

 
 
 

 

 
 

APPLICATION 

Flat Lifting Socket is ideal for large, thin precast concrete components such as 
slabs and shells, on which it's hard to place normal lifting sockets because of the 
thin thickness of the component. Additional reinforcement must be used to 
transmit the load into the concrete. 

MATERIAL 

Seamless Precision tube and high strength steel plate. 
 

Flat Lifting 
Sockets 

Technical Data 

Dimensions & safe working loads at concrete strength of 
25N/mm2 

Description Ref. No. SWL (kg) 
Dimensions 

L (mm) 

RD12 10201 500 30 

RD14 10204 800 33 

RD16 10207 1,200 35 

RD18 10210 1,600 44 

RD20 10213 2,000 47 

RD24 10216 2,500 54 

RD30 10219 4,000 72 

RD36 10222 6,300 84 

RD42 10225 8,000 98 

RD52 10228 12,500 117 
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APPLICATION 

Short Anchors are suitable for lifting the light weight flat units The advantage is that 
in most cases no additional reinforcement is needed as the load is transferred 
through the crown foot to the concrete. 

MATERIAL 

High Strength Steel, Galvanized. Stainless steel available on request 
 

Crown Foot 
Anchors 

Technical Data 

Dimensions & safe working loads at concrete strength 
of 25N/mm2 

Description Ref. No. SWL (kg) 
Dimensions 

L(mm) 

RD12x60 10301 500 60 

RD14x70 10304 800 70 

RD16x80 10307 1200 80 

RD18x90 10310 1600 90 

RD20x100 10313 2000 100 

RD24x115 10316 2500 115 

RD30x150 10319 4000 150 
 

 

 

 

 
 

APPLICATION 

Bar Anchor is suitable for transporting very thin-walled precast components such 
as thin walls, flat panels etc., and Even precast masonry wall components can be 
transported with this Bar Anchor. 

MATERIAL 

Seamless precision tube with high strength rebars. Stainless Steel tube c/w rebar 
hot Zinc-Sprayed 

 

Bar Anchor 

Technical Data 

Dimensions & safe working loads at concrete strength 
of 25N/mm2 

Description  
d x L 

Ref. No. SWL (kg) 
Dimensions 

L (mm) 

RD12x190 10401 500 190 

RD12x340 10404 500 340 

RD16x270 10407 1200 270 

RD16x500 10410 1200 500 

RD20x350 10413 2000 350 

RD20x600 10416 2000 600 

RD24x400 10419 2500 400 

RD24x720 10422 2500 720 

RD30x540 10425 4000 540 

RD30x840 10428 4000 840 

RD36x670 10431 6300 670 

RD36x980 10434 6300 980 
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APPLICATION 

Suitable for transporting precast concrete components of varying dimensions. 
Thin flat slabs, facing panels, beams or columns can all be easily transported by 
this Combi Anchor. The load is transferred into the concrete through the round 
foot so generally no additional reinforcement is needed. 

MATERIAL 

Seamless precision tube with high strength rebars. Stainless Steel tube c/w 
rebars hot Zinc-Sprayed. 

 

COMBI Anchor 

Technical Data 

Dimensions & safe working loads at concrete 
strength of 25N/mm2 

Description  
dxL 

Ref. No. SWL(kg) L 

RD12x100 10501 500 100 

RD12x174 10503 500 174 

RD14x135 10505 800 135 

RD14x167 10507 800 167 

RD16x150 10509 1200 150 

RD16x195 10511 1200 195 

RD18x170 10513 1600 170 

RD18x275 10515 1600 275 

RD20x190 10517 2000 190 

RD20x235 10519 2000 235 

RD24x210 10521 2500 210 

RD24x260 10523 2500 260 

RD30x270 10525 4000 270 

RD30x390 10527 4000 390 

RD36x330 10529 6300 330 

RD36x440 10531 6300 440 

RD42x450 10533 8000 450 

RD42x540 10535 8000 540 
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APPLICATION 

Wavy Tail Anchor is suitable for transporting very thin-walled precast 
components such as thin walls, flat panels etc., and Even precast masonry wall 
components can be transported with this Wavy Tail Anchor. 

MATERIAL 

Seamless precision tube with high strength rebars. Stainless Steel tube c/w 
rebars hot Zinc-Sprayed. 

 

Wavy Tail 
Anchor Short 

Technical Data 

Dimensions & safe working loads at concrete 
strength of 25N/mm2 

Description dxL Ref. 
No. 

SWL(kg) Dimensions 

L (mm) 

RD12x108 10601 500 108 

RD14x130 10604 800 130 

RD16x167 10607 1200 167 

RD18x175 10610 1600 175 

RD20x187 10613 2000 187 

RD24x240 10616 2500 240 

RD30x300 10619 4000 300 

RD36x380 10622 6300 380 

RD42x450 10625 8000 450 

 

 

 

APPLICATION 

Wavy Tail Anchor is suitable for transporting very thin-walled precast 
components such as thin walls, flat panels etc., and Even precast masonry wall 
components can be transported with this Wavy Tail Anchor. 

MATERIAL 

Seamless precision tube with high strength rebars. Stainless Steel tube c/w 
rebars hot Zinc-Sprayed. 

 

Wavy Tail Anchor 
Long 

Technical Data 

Dimensions & safe working loads at concrete strength of 25N/mm2 

Description  
dxL 

Ref. No. SWL(kg) 
Dimensions 

L (mm) 

RD12x137 10651 500 137 

RD14x170 10654 800 170 

RD16x216 10657 1200 216 

RD18x235 10660 1600 235 

RD20x257 10663 2000 257 

RD24x360 10666 2500 360 

RD30x450 10669 4000 450 

RD36x570 10672 6300 570 

RD42x620 10675 8000 620 
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APPLICATION 

Lifting Insert is a M threaded insert for the lifting purpose. It can be used for the 
transport of beams, panels and slabs etc. A rebar must be passed through the 
cross hole to transfer the load into the concrete. 

MATERIAL 

Seamless Precision tube, galvanized. Stainless steel available on request. 
 

Lifting Inserts 

Technical Data 

Dimensions & safe working loads at concrete strength of 25N/mm2 

Description Ref. No. SWL (kg) Dimensions 

L (mm) 

M10x50 10701 350 50 

M12x60 10705 500 60 

M16x80 10709 1200 80 

M20x100 10713 2000 100 

M24x110 10717 2500 110 

M30x155 10721 4000 155 
 

 

 

 

 

 
 

APPLICATION 

Heavy Duty Lifting/Fixing sockets for high tensile and shear loads. Widely used 
in the application of precast concrete construction, such as lifting beams, wall 
and floor slabs etc.. A Reinforcement bar is to be inserted through the cross 
hole to transfer the load into the concrete. 

MATERIAL 

High Strength Solid bar, galvanized. Stainless steel available on request 
 

Heavy Duty Lifting / 
Fixing Sockets 

Technical Data 

Dimensions & safe working loads at concrete strength of 25N/mm2 

Description Ref. No. SWL (kg) Dimension 

L (mm) 

M10x42 10901 600 42 

M12x50 10904 900 50 

M12x75 10907 900 75 

M16x75 10910 1,700 75 

M20x75 10913 2,300 75 

M24x100 10916 3,000 100 
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APPLICATION 

Fixing Insert w/t Cross Bar transfers the forces into the concrete 

MATERIAL 

Seamless Precision tube, galvanized. Stainless steel available on request 
 

Fixing Insert With 
Cross Bar 

Technical Data 

Dimensions & safe working loads at concrete strength of 
25N/mm2 

Description Ref. No. 
SWL 
(kg) 

Dimensions 

L (mm) 

M8X50 12301 250 50 

M10X60 12304 450 60 

M12X60 12307 500 60 

M14X80 12310 700 80 

M16X100 12313 1000 100 

M20X100 12316 1250 100 

M24X120 12319 1700 120 
 

 

 

 

 
 

APPLICATION 

Shear Stud can be used as a simple concrete anchor, to provide a permanent 
bond between steel and concrete, such as in Concrete encasement of steel 
beams, piling walls and coffer dams. Or to be welded through metal decking 
to provide the required bond between the steel beams and the in-situ cast 
concrete floor. Tip fluxed. 

MATERIAL 

High Strength steel, black or galvanized. 
 

Shear Stud 

Technical Data 

Dimensions & safe working loads at concrete strength of 25N/mm2 

Description Ref. No. Dimensions (mm) 

L D 

SD06 11206 50-100 12.7 

SD10 11210 50-175 19 

SD13 11213 50-175 25.4 

SD16 11216 50-175 31.7 

SD19 11219 50-175 31.7 

SD22 11222 50-200 34.9 
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APPLICATION 

Lifting Stud w/t Foot Eye is mainly designed for the use in slender reinforced 
concrete elements, e.g. beams and girders. It is also suitable for lightweight 
concrete elements; please take the reduced bond stresses into account. 

MATERIAL 

High Strength steel, black or galvanized. 
 

Lifting Stud  

Technical Data 

Load Class 
 (Ton) 

Ref. No. Dimensions 

L (mm) 

1.3 11303 65 

2.5 11307 90 

5 11311 120 

10 11315 180 

20 11319 250 
 

 

 

 

Lifting Stud 

Lifting Stud 

Lifting Stud is suitable for lifting Precast concrete pipes and slabs. The round foot 
transfers the load into the concrete thus reaching high permissible load even with 
relatively short anchor length. Longer lengths are used for reduced edge space or 
reduced concrete strengths. 

Technical Data 

 Description D  d   L b  SWL(Ton) 

1.3x55 19 10 55 25 1.3 

1.3x65 19 10 65 25 1.3 

1.3x85 19 10 85 25 1.3 

1.3x120 19 10 120 25 1.3 

2.5x55 26 14 55 35 2.5 

2.5x85 26 14 85 35 2.5 

2.5x120 26 14 120 35 2.5 

2.5x170 26 14 170 35 2.5 

5x75 36 20 75 50 5 

5x95 36 20 95 50 5 

5x120 36 20 120 50 5 

5x240 36 20 240 50 5 

7.5x120 47  24 120 60 7.5 

7.5x164 47 24 164 60 7.5 

10x120 47  28 120 70 10 

10x170 47  28 170 70 10 
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APPLICATION 

Lifting Loop/eyebolt is used for lifting precast concrete elements with 
precast anchors inside, the eyebolt can work under both straight pull and 
shear pull loads while lifting loop is supposed to work under straight pull 
situation only. 

MATERIAL 

High Strength wire rope with Cold-rold sleeve / forged bolt. 
 

Lifting Loop/Eyebolt 

 

Technical Data 

Dimensions & Recommended Safe working Loads 

Description 
Lifting loop Lifting Eyebolt 

SWL (kg) 
Ref. f. No. 

RD12 13101 13201 500 

RD14 13104 13204 800 

RD16 13107 13207 1,200 

RD18 13110 13210 1,600 

RD20 13113 13213 2,000 

RD24 13116 13216 2,500 

RD30 13119 13219 4,000 

RD36 13122 13222 6,300 

RD42 13125 13225 8,000 

RD52 13128 13228 12,500 
 

 

 
 

APPLICATION 

The Bolt Anchor type (I) is suitable for transporting precast concrete 
comsponents of varying dimensions. Thin flat slabs, facing panels, beams of 
columns can all be easily transported by Bolt Anchors. The load is 
transferred into the concrete through the bolt so generally no additional 
reinforcement is needed. 

MATERIAL 

Seamless precision tube with high strength bolt. 
 

Bolt Anchor Type (I) 

Technical Data 

Dimensions & Recommended Safe working Loads 

Description SWL (kg) 
Dimensions 

L (mm) 

M12x100 500 100 

M16x140 1200 140 

M20x135 2000 135 

M20x150 2000 150 

M20x180 2000 180 

M24x135 2500 135 

M24x170 2500 170 

M24x200 2500 200 

M30x240 4000 240 

M36x300 6300 300 

M42x300 8000 300 
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APPLICATION 

The Bolt Anchor type T is suitable for transporting precast concrete components of 
varying dimensions. Thin flat slabs, facing panels, beams of columns can all be easily 
transported by Nekon Bolt Anchors with plate. The load is transferred into the concrete 
through the bolt so generally no additional reinforcement is needed. 

MATERIAL 

Seamless precision tube with high strength bolt. 
 

Bolt Anchor 

Type (T) 

 

Technical Data 

Dimensions & Recommended Safe working Loads 

Description SWL (kg) 
Dimensions 

L (mm) 

M12x55 500 55 

M16x75 1200 75 

M20x90 2000 90 

M24x110 2500 110 

M30x140 4000 140 
 

 

 

 
 

APPLICATION 

It is used for lifting precast concrete units where the connection side will not be visible 
(such as prefabricated bases, joists and supporting walls and etc.). 

 

Cast In Loops 

Technical Data 

Dimensions & Safe working Loads at concrete strength of 25N/mm2 

Description Ref. No. SWL (kg) 
Dimension 

h (mm) 

NC08 50101 800 205 

NC12 50105 1200 230 

NC16 50109 1600 250 

NC20 50113 2000 300 

NC25 50117 2500 325 

NC40 50121 4000 370 

NC52 50125 5200 380 

NC63 50129 6300 425 

NC80 50133 8000 480 

NC100 50137 10000 535 

NC125 50141 12500 590 
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APPLICATION 

Fixing Insert w/t bended end is used for the fixing of light weight precast-
concrete units. Easy to use cause no reinforcement bar required. 

MATERIAL 

Seamless Precision tube, galvanized. Stainless steel available on request. 
 

Fixing Insert with 
bends 

Technical Data 

Dimensions & safe working loads at concrete strength of 
25N/mm2 

Description Ref. No. SWL (kg) 
Dimensions 

L (mm) 

M8x30x20 12201 180 30 

M10x35x21 12205 240 35 

M12x45x25 12209 400 45 

M16x60x30 12213 950 60 

M20x70x30 12217 1250 70 

M24x80x37 12221 1450 80 
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Rapid Lifting Anchor System 

The Rapid Lifting System primary purpose is to lift precast concrete with the help of its 

Rapid anchoring system, comprises of required dynamic load bearing anchor and required 

connector ring clutches that is attached and locked to specific anchor in order to lift and transport. 

Moreover, unlocking the system can be done manually or by a remote system, designed for safe 

release (see German safety code). 

Load As per required: 

Connector Ring Clutch (t) Anchor(t) 

2.5 
0.7 

1.4 

2.0 

2.5 

5.0 
3.0 

4.0 

5.0 

10.0 
7.5 

10.0 

26.0 

12.5 

14.0 

17.0 

22.0 

26.0 

 

Above dynamic Load chart shall be observed in order to attain specified load requirement. 

Factor of safety submitted by our technical team department is supported by Testing Certificate, 

passed and approved by known Load Testing Centers. 
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Designs in misconnection of anchors and connector ring clutches are not permitted for 
safety purposes. 
 
The Anchors 
The anchors are made of high superior quality flat alloy. The Anchor figures foot is designed under 
their classifications. The top part of anchor has an aperture that matches the connection of ring 
clutch. The Anchor is mark by manufacturer product brand RAPID and system code designation for 
every part. (See Illustration Below).  
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Installation Anchor TEC-XA / Unilateral Installation Anchor TEC-XB 

Anchor Dimensions TEC-XA / TEC-XB 

The design shape top part of anchor 
has a dynamic load taken by itself 

to avoid breakage of concrete. It 

also assists to place additional 
reinforcement for turning or moving 

in operation. 

  
Dimensions, Installation Anchor TEC-XA 

Designation 
(Mill Finish) 

Designations 
(Hot-dip Galvanized) 

Load 
Group  (t) 

A 
(mm) 

B (mm) 
L 

(mm) 
C 

(mm) 
T (mm) 

T1 
(mm) 

TEC-XA  1.4-20 TEC-XA 1.4-20 TX 
2.5 

55 6 200 45 
10 5 

TEC-XA  2.5-23 TEC-XA 2.5-23 TX 55 10 230 45 

TEC-XA 4.0-27 TEC-XA 4.0-27 TX 
5.0 

70 12 270 70 
10 5 

TEC-XA 5.0-29 TEC-XA 5.0-29 TX 70 15 290 70 

TEC-XA 7.5-32 TEC-XA 7.5-32 TX 
10.0 

95 15 290 90 
15 6 

TEC-XA 10.0-39 TEC-XA 10.0-39 TX 95 20 390 90 

TEC-XA 12.5-50 TEC-XA 12.5-50 TX 

26.0 

148 20 500 90 

15 9 TEC-XA 17.0-50 TEC-XA 17.0-50 TX 148 25 500 90 

TEC-XA 22.0-50 TEC-XA 22.0-50 TX 148 30 500 90 

 

TEC-XB load is only controlled in 

one direction and its designed is 
for thin components. Half notch 

Provision for fitting and turning 

reinforcement. 

 

 
 

Dimensions, Installation Anchor TEC-XA 

Designation 
(Mill Finish) 

Designations 
(Hot-dip Galvanized) 

Load 
Group  (t) 

A 
(mm) 

B (mm) 
L 

(mm) 
C 

(mm) 
T (mm) 

T1 
(mm) 

TEC-XB  1.4-20 TEC-XB 1.4-20 TX 
2.5 40 

6 200 
42.5 10 5 

TEC-XB  2.5-23 TEC-XB 2.5-23 TX 10 230 

TEC-XB 4.0-27 TEC-XB 4.0-27 TX 
5.0 55 

12 270 
50.5 10 5 

TEC-XB 5.0-29 TEC-XB 5.0-29 TX 15 290 

TEC-XB 7.5-32 TEC-XB 7.5-32 TX 
10.0 80 

15 290 
78.0 15 6 

TEC-XB 10.0-39 TEC-XB 10.0-39 TX 20 390 

TEC-XB 12.5-50 TEC-XB 12.5-50 TX 

26.0 115 

20 500 

88.5 15 9 TEC-XB 17.0-50 TEC-XB 17.0-50 TX 25 500 

TEC-XB 22.0-50 TEC-XB 22.0-50 TX 30 500 
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Load Capacity Installation Dimensions 

1. 

Where concrete strength 
βw≥25 MPa F perm can 
be taken as 100%. 
 

 

2. 
Angle of βw≥600 due to 
cable spreads is not 
allowed. 

3. 
Insert the erection in the 
anchor notches. 

 

Load 
Group 

Load 
Range 

Anchor 
Length 

(I) 

Spacing 
Between 
Anchor 
Center 

Lifting Lifting Tilting 
Minimum Thickness of Precast 

Element (2 x er) 

   

With Additional 
reinforcement 

Without 
Additional 

reinforcement 

Pull 

(βw≥300) 
100% F 
perm 

Angle Pull 

(βw≥300) 
80% F 
perm 

50% F 
perm 

TEC-XA TEC-XB TEC-XA TEC-XB 

(t) (t) (mm) (mm) (MPa) (MPa) (MPa) (mm) (mm) (mm) (mm) 

2.5 
1.4 200 700 14000 11000 7000 90 100 90 100 

2.5 230 800 25000 20000 13000 120 120 120 120 

5.0 
4.0 270 950 40000 32000 20000 140 150 150 150 

5.0 290 1000 50000 40000 25000 140 160 180 180 

10.0 
7.5 320 1200 75000 60000 38000 160 175 200 200 

10.0 390 1500 100000 80000 50000 200 200 250 250 

26.0 

12.5 500 1500 140000 112000 70000 240 240 320 320 

17.0 500 1500 170000 136000 85000 300 300 380 380 

22.0 500 1500 220000 176000 110000 360 360 450 450 
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Within the outermost position of the 
reinforced area is where the horizontal 
legs of tilting and turning reinforcement 
are directly located. Angle pull 
reinforcement on both sides and no extra 
angle pull reinforcement are needed. 
 
Without additional reinforcement for 
pull: Meshes, slot-in links and edge 
reinforcement as for TEC-XS. 
 
With additional reinforcement for pull: 
Meshes, slot-in links and edge 
reinforcement as for TEC-XZ. 
 
 

*ls1 = length before bending reinforcement steel* 
 
For other concrete strength, the length ls1 of the erecting 
reinforcement may be reduced in relation to the permitted 
composite stresses. 
 
βw≥15 MPa : x0.8; βw=35 MPa 51 : 0.65  
 
*yield strength      : 500MPa 
*Tensile Strength : 500MPa  

Load 
Group 

Load Rate 

Tilting 
Reinforcement 

ds1 xls1*  
(mm) 

Additional 
Reinforcement 
for pull ds2 xls2 

(mm) 

2.5 
1.4 Ø 10 x 700 Ø 10 x 650 

2.5 Ø 12 x 800 Ø 12 x 100 

5.0 
4.0 Ø 14 x 950 Ø 16 x 1200 

5.0 Ø 16 x 1000 Ø 16 x 1500 

10.0 
7.5 Ø 20 x 1200 Ø 20 x 1750 

10.0 Ø 20 x 1500 Ø 20 x 1900 

26.0 
12.5 Ø 25 x 1500 Ø 25 x 2200 

17.0 Ø 25 x 1800 Ø 28 x 2500  

22.0 Ø 25 x 1800 Ø 28 x 3000 
 

 

 



  
 

 

 

8 

TWO HOLE ANCHOR 
 

 

 

 

 

 

 

 

 

APPLICATION 

Simple but universal use, suitable for thin slabs / panels and Low-grade / light-
weight concrete, the load is distributed into the concrete by the reinforcement 
rebar inserted through the bottom hole 

 

Technical Data 

Load / Clutch  
Group 

Self Color Black 
Hot-Dip  

Galvanized 
L 

(mm) 

2.5 Ton 

EA 0.7-9b EA 0.7-9g 5 90 

EA 1.4-9b EA 1.4-9g 6 90 

EA 2.0-9b EA 2.0-9g 8 90 

EA 2.5-9b EA 2.5-9g 10 90 

5.0 Ton 

EA 3.0-12b EA 3.0-12g 10 120 

EA 4.0-12b EA 4.0-12g 12 120 

EA 5.0-12b EA 5.0-12g 15 120 

10 Ton 
 

EA 5.3-16b EA 5.3-16g 12 160 

EA 7.5-16b EA 7.5-16g 16 160 

EA 10.0-17b EA 10.0-17g 20 165 

26 Ton 

EA 14.0-24b EA 14.0-24g 20 240 

EA 22.0-30b EA 22.0-30g 26 300 

EA 26.0-30b EA 26.0-30g 30 300 
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ERECTION ANCHOR 

 

 

 

 

 

 

 

 

 

APPLICATION 

Combines the advantages of Two-hole anchor and the spread anchor, good for 
horizontal to vertical edge pull applications and the shear rotation of thin-
walled unit. Notches on the side of the anchor is reserved for side 
reinforcement bar to ensure spall-free panel rotation, while the major load 
transferred into the concrete by the spread feet as well as the reinforcement 
bar inserted through the bottom hole. 

 

Technical Data 

Load / Clutch  
Group 

Self Color Black 
Hot-Dip  

Galvanized 
L 

(mm) 

2.5 Ton 
YC   1.4-20b YC   1.4-20g 6 45 

YC   2.5-23b YC   2.5-23g 10 45 

5.0 Ton 
YC   4.0-27b  YC   4.0-27g 12 70 

YC   5.0-29b YC   5.0-29g 15 70 

10 Ton 
YC   7.5-32b YC   7.5-32g 15 90 

YC   10.0-39b YC   10.0-39g 20 90 

26 Ton 

YC   12.5-50b YC   12.5-50g 20 90 

YC   17.0-50b YC   17.0-50g 25 90 

YC   22.0-50b YC   22.0-50g 30 90 
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SPREAD ANCHORS 

 

APPLICATION 

The most versatile anchor, suitable for columns and beams, wall panels and 
slabs, the load is transferred into the concrete either by the spread feet, or 
with the load distribution of the reinforcement bar inserted through the 
bottom hole. 

Technical Data 

Load / 
Clutch  
Group 

Self Color Black Hot-Dip  
Galvanized 

L 
(mm) 

 
 

2.5 Ton 
 
 
 

YA  0.7-11b YA  0.7-11g 5 110 

YA  1.4-11b YA  1.4-11g 6 110 

YA  1.4-16b YA  1.4-16g 8 160 

YA  2.0-13b YA  2.0-13g 8 130 

YA  2.0-16b YA  2.0-16g 8 160 

YA  2.0-21b YA  2.0-21g 8 210 

YA  2.5-15b YA  2.5-15g 10 150 

YA  2.5-20b YA  2.5-20g 10 200 

YA  2.5-25b YA  2.5-25g 10 250 

5.0 Ton 

YA 3.0-16b YA 3.0-16g 10 160 

YA 3.0-20b YA 3.0-20g 10 200 

YA 3.0-28b YA 3.0-28g 10 280 

YA 4.0-18b YA 4.0-18g 12 180 

YA 4.0-24b YA 4.0-24g 12 240 

YA 4.0-32b YA 4.0-32g 12 320 

YA 5.0-18b YA 5.0-18g 15 180 

YA 5.0-24b YA 5.0-24g 15 240 

YA 5.0-40b YA 5.0-40g 15 400 

10.0 Ton 

YA 5.3-22b YA 5.3-22g 12 220 

YA 5.3-26b YA 5.3-26g 12 260 

YA 5.3-34b YA 5.3-34g 12 340 

YA 7.5-26b YA 7.5-26g 16 260 

YA 7.5-30b YA 7.5-30g 16 300 

YA 7.5-42b YA 7.5-42g 16 420 

YA 10.0-30b YA 10.0-30g 20 300 

YA 10.0-37b YA 10.0-37g 20 370 

YA 10.0-52b YA 10.0-52g 20 520 

22.0 Ton 

YA 14.0-37b YA 14.0-37g 20 370 

YA 14.0-46b YA 14.0-46g 20 460 

YA 22.0-50b YA 22.0-50g 26 500 

YA 22.0-62b YA 22.0-62g 26 620 
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ROUND RECESS FORMER 

 

APPLICATION 

The round rubber recess formers are produced from stable shape, oil and 
temperature (120 deg) resistant rubber and can be used repeatedly. 

In order to ease the identification of the load groups the formers are 
produced in different colors. 

        Technical Data 

Description Ref. No. SWL (kg) 
Dimension (mm) 

Colour 
R 

RF 30x13 2206030013 1300 30.0 Blue 

RF 37x25 2206037025 2500 37.0 Yellow 

RF 47x40 2206047040 4000 47.0 Black 

RF 47x50 2206047050 5000 47.0 Blue 

RF 59x75 2206059075 7500 59.0 Red 

RF 59x100 2206059100 10000 59.0 Yellow 

RF 80x150 2206080150 15000 80.0 Grey 

RF 80x200 2206080200 20000 80.0 Black 

RF 107x320 2206080320 32000 107.0 Black 

 

 

NARROW RECESS FORMER 

 

APPLICATION 

The narrow rubber recess formers are produced from stable shape, oil and 
temperature (120 deg) resistant rubber and can be used repeatedly. 

All of them are black color 

        Technical Data 

Description Ref. No. SWL (kg) 
Dimension (mm) 

Colour 
R n o 

NF 30x13 2208030013 1300 30.0 42 34 

Black 

NF 37x25 2208037025 2500 37.0 52 43 

NF 47x40 2208047040 4000 47.0 69 58 

NF 47x50 2208047050 5000 47.0 69 58 

NF 59x75 2208059075 7500 59.0 85 78 

NF 59x100 2208059100 10000 59.0 85 78 

NF 80x150 2208080150 15000 80.0 124 116 

NF 80x200 2208080200 20000 80.0 124 116 
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RUBBER RECESS FORMER 

 

APPLICATION 

The Recess former can receive all our anchors in load groups of 2.5 t, 5.0 t, 
7.5T and 10.0 t.  
The features are as follows: 
 4-Holo Recess former 

 Fast, accurate installation due to the positioning 4 holes 

 Easy to be fastened to the formwork with the mounting plate. 

 Protects the anchor head from the concrete. 

 High grade plastic ensures durability of the former. 

        Technical Data 

Dimensions & Safe working Loads at concrete strength of 25N/mm2 

Load Class (Ton) Ref. No. 

2.5 2603025091 

5.0 2603050116 

10.0 2603100188 

26.0 2603260234 

 

 

LIFITING STUD WITH FOOT EYE 
 
 

APPLICATION 

Lifting Stud w/t Foot Eye is mainly designed for the use in slender reinforced 
concrete elements, e.g. beams and girders. It is also suitable for lightweight concrete 
elements; please take the reduced bond stresses into account. 

MATERIAL 

High Strength steel, black or galvanized. 
 

 
 

  

Technical Data 

Dimensions and Safe Working Loads at concrete strength 25N/m2 

 Description Ref No. SWL(kg) Dimension(mm) 

   D d D1 L 

LS 1.3x55 2203013065 1300 19.0 10 19 65 

LS 2.5x90 2203025090 2500 26.0 14 27 90 

LS 5.0x120 2203050120 5000 36.0 20 42 120 

LS 10.0x180 2203100180 10000 46.0 28 57 180 

LS 20.0x250 2203200250 20000 69.0 38 76 250 
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Lifting Stud/Spherical Head Anchor 

 
Application 

 

Spherical head anchor is suitable for lifting precast concrete pipes and slabs. The 
round foot transfers the load into the concrete thus reaching high permissible 
load even with relatively short anchor length. Longer lengths are used for reduced 
edge space or reduced concrete strengths. 

Technical Data 

Dimensions and Safe Working Loads at concrete strength 25N/m2 

 Description Ref No. SWL(kg) Dimension(mm) 

   L D d b 

LS 1.3x55 2201013055 1300 55.0 19 10 25 

LS 1.3x65 2201013065 1300 65.0 19 10 25 

LS 1.3x85 2201013085 1300 85.0 19 10 25 

LS 1.3x120 2201013120 1300 120.0 19 10 25 

LS 2.5x55 2201025055 2500 55.0 26 14 35 

LS 2.5x85 2201025085 2500 85.0 26 14 35 

LS 2.5x120 2201025120 2500 120.0 26 14 35 

LS 2.5x170 2201025170 2500 170.0 26 14 50 

LS 5.0x75 2201050075 5000 75.0 20 20 50 

LS 5.0x95 2201050095 5000 95.0 20 20 50 

LS 5.0x120 2201050120 5000 120.0 20 20 50 

LS 5.0x240 2201050240 5000 240.0 20 20 50 

LS 7.5x120 2201075120 7500 120.0 24 24 60 

LS 7.5x164 2201075164 7500 164.0 24 24 60 

LS 10.0x120 2201010120 10000 120.0 28 28 70 

LS 10.0x170 2201010170 1000 170.0 28 28 70 

Material: High Strength Steel 
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RING CLUTCH 

 

APPLICATION 

The ring clutch is composed of a shackle and a lifting head, the free moving 
shackle gives the clutch great flexibility during the loading while the locking 
bolt in the lifting head makes it so easy to hook the anchor and secure the 
lifting. We provide 3 load classes of this clutch. 

 

Technical Data 
 

Dimensions & Safe working Loads at concrete strength of 25N/mm2 

Load Class (Ton) Ref. No. 
Dimensions 

L (mm) 

2.5 2604025210 210 

5.0 2604050270 270 

7.5 & 10.0 2604075365 365 

 

 

 

 

LIFTING CLUTCH 

 

APPLICATION 

Lifting clutch is a quick and reliable lifting device to work with the spherical 
head anchors, our clutches are all proof load tested in workshop. 

 

Technical Data 
 Description Ref No. SWL(kg) Dimension(mm) 

   L L1 e W T 

LC 13x190 2701013190 1300 190 80 30 55 12 

LC 25x210 2701025210 2500 210 90 40 56 14 

LC 50x270 2701050270 5000 270 115 45 69 20 

LC 75x365 2701075365 
7500 & 
10000 

365 160 75 90 
25 
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Wire Rope  Link Box 

The Wire Rope Link Box is a simple and highly efficient solution to join the precast elements together, mostly for the 

slabs and wall panels. The flexible folded-in wire ropes will be pulled out from the box and connect to each other, 

while the connection force is transferred into the concrete by the cast-in wire rope and its ferrule. 

 

Description Code 
Dimensions 

a b l H L 

LB 80 50201 20 50 162 215 80 

LB 100 50204 20 50 162 215 100 

LB 120 50207 20 50 162 215 120 

 

 

Installation in the precast unit 
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Assembly of the connection  
The use of wire for the loop means that rebending for final connection is quick and technically safe. Break the tape 
and pull out the wire loop. The shape of the loop does not form a dangerous protrusion. Butt up the panels as shown 
below. Place the stitching rod insitu fill as shown below. 

 

 

 

 

 

 
 

 

 



 

 

 

 

   

The New Generation of 

Mechanical Splicing 

works now… 
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DTR Rebar Splicing System 

Technical Background 

It’s a big improvement when mechanical splicing like taper threaded rebar splicing replaced the traditional lap 

splicing. Since then, due to the shortcoming of the taper thread, a lot of parallel thread systems have been 

developed, like parallel thread on forged head of rebar, trying to take the advantage of the parallel thread, but does 

not work well. 

Now our latest parallel thread system (DTR) has been developed and proved to work the same good and even better 

than the other mechanical splicing systems. The major technology breakthrough is that we make the thread by 

rolling instead of cutting. Thread rolling is a cold hardening process and has the following advantages over thread 

cutting: 

 The thread strength and hardness increased by the cold hardening process. The hardness of the teeth 

bottom is increased the most and results in the great improvement of wear-resisting property of the thread. 

The fatigue strength is increased by 20%-40%, the tensile strength is increased by 20% -30% and the shear 

strength increased by 5%. 

 The thread rolling produces much better surface roughness than thread cutting; the fatigue limit is increased 

by 50% thanks to the smooth thread surface. 

 The rolling makes the best use of the rebar material, no material waste. Save material by 5-10% in 

comparison to thread cutting on the forged rebar head. 

 

But the above advantages can only be obtained when the base material has good 

roundness. Thanks to our newly developed rib tearing off technology, we remove 

the ribs on the rebar and rectify the roundness before thread rolling; this ensures 

the thread rolling is just like on a smooth round bar so the standard rolled thread 

is produced.  

How about the material loss during the rib tearing off? Yes, the rib is removed 

but the material strength on the thread has been greatly increased and it’s even 

more than the strength loss of the removed material (the rib), so the splice is equal strength to the base material 

(the rebar) 
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Features: 
 High Performance, the ultimate tensile and compression strength of rebar can 

be fully applied with no compromise, satisfying all the major 
 industry standards such as UBC1997, BS8110,NF35-20-1 and DIN1045 
 Thread Rolling, no forging, the material properties of the rebar (Base Metal) 

kept and even strengthened without any change or damage, thread strength 
enhanced by cold rolling process. 

 Two Processes, tearing off the rib and thread rolling, completed on one 
machine, Simple and easy operation, high efficiency.  

 Highly versatile, suitable for most splicing situations. 
 Short connector length, cost effective. 
 The thread end can be made in advance so the installation can be done in any 

weather conditions, no power supply required. 
 Easy connection at site, work without the need of a torque spanner. 

  
Thread Rolling Rebar Splice 

 

The advantage of our machine 

 Solid and reliable, powerful and versatile, one 

machine can cover all the rebar sizes from 

16mm to 50mm. 

 High efficiency, it takes only one minute for 

standard threading on a 32mm Rebar. 

 Two Processes, tearing off the rib and thread 

rolling combined perfect and integrated 

seamlessly. 

 Max. thread length up to 120mm. The thread length is easily set by the length marking plate, no other 

adjustments required. 

 Semi-automatic, auto feeding once the thread rolling starts and auto reverse after the threading is finished. 

 Easy adjustment for different sizes of rebars, the rebar size on the scale helps to adjust to the right diameter 

much faster and easier. 

 Easy change of blades and rollers. The blade base and roller base are easy to take out from the threading 

head for replacement. 

Our machines available for rent, please contact our agency for details. 
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Coupler Size and dimensions 

All the major applications use one type of coupler only 

Description 
Rebar 

diameter 
Ø (mm) 

Coupler Outer 
Diameter (mm) 

Coupler 
Length 
(mm) 

Coupler 
Thread M 

(mm) 

Coupler 
Thread 

Pitch (mm) 

DTR 12 12 18 34 12.5 2.0 

DTR 14 14 21 40 14.5 2.0 

DTR 16 16 25 45 16.5 2.5 

DTR 18 18 27 50 18.5 2.5 

DTR 20 20 30 55 20.5 2.5 

DTR 22 22 32 60 22.5 2.5 

DTR 25 25 38 65 25.5 3.0 

DTR 28 28 42 70 28.5 3.0 

DTR 32 32 48 80 32.5 3.0 

DTR 36 36 54 90 36.5 3.0 

DTR 40 40 61 100 40.5 3.0 

DTR 50 50 77 118 50.5 3.5 

 

Note: Special sizes / types available on request. 
Coupler size & Dimensions 
 
Tools & accessories 

Blades: (4 blades/set) are used to tear off the rib of the rebar 
 

 
Threading rollers: (3 rollers/set) are used for thread rolling. 
Both have been proved to be long life in production world wide 
as well as for different profiles of rebar. 
  

Thread Gauge: ensures the rolled thread on the rebar within the 
required range. 
 

 

Work Spanners: To tight the splice at sight, no torque spanners 
required. 
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Transit Coupler DTRT 
 

The transit coupler is used to connect the rebars of different sizes. Our DTRT transit coupler is easy to use as 

the rebar thread is made just the same as the standard splice. 

 
 

 
 
 

Description 
Rebar 1 

Diameter 
Ø (mm) 

Rebar 2 
Diameter 
Ø (mm) 

Coupler 
Diameter 
D (mm) 

Coupler 
Length 
L (mm) 

d1 
(mm) 

d2 
(mm) 

t1 
(mm) 

t2 
(mm) 

DTRT 40-32 40 32 60 95.0 40.5 32.5 44 38 

DTRT 40-25 40 25 60 87.5 40.5 25.5 44 30 

DTRT 32-25 32 25 48 77.5 32.5 25.5 35 30 

DTRT 32-16 32 16 48 67.5 32.5 16.5 35 19 

DTRT 25-16 25 16 38 60.0 25.5 16.5 28 19 

 

Note: Special transit sizes available upon request. 
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APPLICATIONS 

 
 

Standard Type: 
Suitable for normal splicing where the 
continuation rebar can be rotated. 

 
Right/Left thread Type: 
Suitable for situation where both rebars are 
hard to rotate. The thread on one rebar is made 
to be right-handed while the other is made left-
handed. The connection can be done by turning 
the coupler only. 

 

Transit Type: 
The coupler has 2 different sizes of thread on 
each end, to connect the rebars of different 
diameters.  
Extended with locknut: 
The thread of one bar is extended to full coupler 
length, plus a locknut, suitable for applications 
where the continuation rebar cannot be rotated 
nor moved.  

 

 

Note: Special model of machine available to obtain the extended thread length. 

For other applications not mentioned above, please contact our engineers. 
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Appendix I Test Report of Coupler DTR 16 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 16 as samples to be tested. 

Description : Rebar Coupler DTR 16    Material : CK45 

Dimensions:  L : 45mm, Outer Diameter 25mm Thread  : M16.5 x 2.5 

2. Rebar Ø 16 as base metal. 

Description : Rebar Ø 16    Grade: HRB400 

Dimensions : Nominal diameter 16mm, Theoretical section 201mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 15.48 15.80 15.52 15.60  

Yield Strength (N/mm2) 440 435 430  ≥400 

Tensile Strength (N/mm2) 618 620 610  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 625 622 628  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.07 0.08 0.07 0.07 ≤0.10 

Grand Elongation δsgt(%) 10.8 10.5 11.0 10.8 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Residual Deformation u 20 0.08 0.07 0.07 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 625 628 622  ≥ƒ0 

st 

Residual Deformation 
U4 0.06 0.06 0.07 0.06 ≤0.3 

U8 0.11 0.10 0.13 0.11 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix II Test Report of Coupler DTR 20 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine.  

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 20 as samples to be tested. 

Description : Rebar Coupler DTR 20   Material : CK45 

Dimensions: L : 55mm, Outer Diameter 30mm  Thread  : M20.5 X 2.5  

2. Rebar Ø 20 as base metal. 

Description : Rebar Ø 20    Grade: HRB400 

Dimensions : Nominal diameter 20mm, Theoretical section 314mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 19.85 20.00 19.87 19.91  

Yield Strength (N/mm2) 440 430 435  ≥400 

Tensile Strength (N/mm2) 625 615 618  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.08 0.07 0.06 0.07 ≤0.10 

Grand Elongation δsgt(%) 9.0 9.5 8.5 9.0 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 633 636 635  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.07 0.08 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 635 630 632  ≥ƒ0 

st 

Residual Deformation 
U4 0.09 0.08 0.07 0.08 ≤0.3 

U8 0.13 0.10 0.11 0.11 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix III Test Report of Coupler DTR 25 

Test Description :  Testing of Rebar Coupler (Rebar Splice)  
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 25 as samples to be tested. 

Description : Rebar Coupler DTR 25   Material : CK45 

Dimensions  L : 65mm, Outer Diameter : 38mm Thread   : M25.5 X 3 

2. Rebar Ø 25 as base metal. 

Description : Rebar Ø 25     Grade: HRB400 

Dimensions : Nominal diameter 25mm, Theoretical section 490mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 24.84 24.96 24.82 24.87  

Yield Strength (N/mm2) 445 440 450  ≥400 

Tensile Strength (N/mm2) 620 630 625  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 635 632  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.04 0.05 0.04 0.04 ≤0.10 

Grand Elongation δsgt(%) 7.5 9.0 8.5 8.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 638 636  ≥ƒ0 

st 

Residual Deformation u 20 0.05 0.07 0.06 0.06 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 638 635 637  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.04 0.05 0.05 ≤0.3 

U8 0.12 0.14 0.10 0.12 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix IV Test Report of Coupler DTR 32 
Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 32 as samples to be tested. 

Description : Rebar Coupler DTR 32   Material : CK45 

Dimensions  L : 80mm, Outer Diameter : 48mm Thread  : M32.5 X 3.0  

2. Rebar Ø 32 as base metal. 

Description : Rebar Ø 32    Grade: HRB400 

Dimensions : Nominal diameter 32mm, Theoretical section 804.2mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 31.88 31.72 31.74 31.78  

Yield Strength (N/mm2) 415 425 425  ≥400 

Tensile Strength (N/mm2) 615 625 620  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 635 628  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.05 0.04 0.03 0.04 ≤0.10 

Grand Elongation δsgt(%) 8.5 9.5 10.0 9.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 625 638 630  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.05 0.04 0.05 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.07 0.06 0.06 ≤0.3 

U8 0.18 0.15 0.20 0.18 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix V Test Report of Coupler DTR 40 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 40 as samples to be tested. 

Description : Rebar Coupler DTR 40   Material : CK45 

Dimensions  L : 100mm, Outer Diameter : 61mm Thread   : M40.5 X 3.0   

2. Rebar Ø 40 as base metal. 

Description : Rebar Ø 40    Grade: HRB400 

Dimensions : Nominal diameter 40mm, Theoretical section 1256mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 39.85 39.75 39.7 39.8  

Yield Strength (N/mm2) 420 422 430  ≥400 

Tensile Strength (N/mm2) 618 627 630  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 638 635  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.06 0.05 0.06 0.06 ≤0.10 

Grand Elongation δsgt(%) 9.2 8.1 9.1 8.8 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 621 633 625  ≥ƒ0 

st 

Residual Deformation u 20 0.05 0.06 0.04 0.05 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 615 622 631  ≥ƒ0 

st 

Residual Deformation 
U4 0.06 0.05 0.07 0.06 ≤0.3 

U8 0.16 0.18 0.21 0.18 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix VI Test Report of Coupler DTR 12 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 12 as samples to be tested. 

Description : Rebar Coupler DTR 12   Material : CK45 

Dimensions  L : 34mm, Outer Diameter : 18 mm Thread   : M12.5 X 2.0 

2. Rebar Ø 12 as base metal. 

Description : Rebar Ø 12    Grade: HRB400 

Dimensions : Nominal diameter 12mm, Theoretical section 113mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 11.41 11.38 11.42 11.40  

Yield Strength (N/mm2) 445 4432 443  ≥400 

Tensile Strength (N/mm2) 622 618 624  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 625 635  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.08 0.07 0.08 0.08 ≤0.10 

Grand Elongation δsgt(%) 10.7 10.6 10.2 10.50 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 626 630 622  ≥ƒ0 

st 

Residual Deformation u 20 0.08 0.08 0.07 0.08 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 620 635 624  ≥ƒ0 

st 

Residual Deformation 
U4 0.07 0.08 0.07 0.07 ≤0.3 

U8 0.11 0.12 0.13 0.12 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix VII Test Report of Coupler DTR 14 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler DTR 14 as samples to be tested. 

Description : Rebar Coupler DTR 14   Material : CK45 

Dimensions  L : 40mm, Outer Diameter : 21mm Thread   : M14.5 X 2.0 

2. Rebar Ø 14 as base metal. 

Description : Rebar Ø 14   Grade: HRB400 

Dimensions : Nominal diameter 14mm, Theoretical section 153mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 13.42 13.35 13.38 13.38  

Yield Strength (N/mm2) 435 442 438  ≥400 

Tensile Strength (N/mm2) 625 620 628  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 628 622 632  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.07 0.08 0.07 0.07 ≤0.10 

Grand Elongation δsgt(%) 10.6 10.3 10.7 10.53 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 626 625 630  ≥ƒ0 

st 

Residual Deformation u 20 0.08 0.07 0.07 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 623 621 630  ≥ƒ0 

st 

Residual Deformation 
U4 0.08 0.07 0.08 0.08 ≤0.3 

U8 0.13 0.12 0.11 0.12 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 
Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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BSG Cold Swaged Rebar Coupling System 

BSG swaging coupler 

Introduction 

BSG coupler system is a mechanical rebar splice system by cold swaging the coupler on the rebar 

and the connection reaches the specified ultimate tensile strength as well as yield strength of the rebar 

themselves. With our special designed hydraulic press head and the portable hydraulic station, it can be 

either used at workshop or at site, even on the existing rebar for repair. 

 

 

  

Exceeds 125% of specified yield. Highly efficient at sight Work with vertical rebar 

 

Features 
 Mechanical connection, cold swaged, no heat or pre-heat needed, the original steel properties 

remain. 

 Even can be connected to existing rebar at sight 

 Splices rebars with any corrugation pattern and with any protection treatment like Epoxy Coated 

Rebars 

 Weldable to structural steel 

 Operation in any weather conditions. 

 Rebar needs no special preparation, even no requirement of the head. 

 Reach the specified ultimate tensile strength as well as the yield strength of the rebars, satisfying 

the most popular standards such as UBC1997, BS8110, DIN1045 etc. 
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Swaging Machine 

This machine is specially designed to swage the coupler onto the rebar up to 40mm. 

This machine is light weight and compact, highly reliable and efficient, easy operation, suitable for 

site operation and operation for the vertical couplers.  

 

Our advantage: 

One press head covers all the rebar sizes from Ø18 up to Ø40, convenient and highly 

efficient when connecting rebars of different sizes. 

 
Machine Parameters 
 

Model  YJ800 

 

Nominal pess force (KN)  800 

Nominal pressure (Mpa)  52 

Cylinder area (cm2)  154 

Stroke (mm)  63 

Weight (kg)  48(55) 

Dimension (mm)  Dia.180x495 

 

 

 

Coupler Dimensions 
Rebar diameter (mm) Ø16 Ø20 Ø22 Ø25 Ø28 Ø32 Ø36 Ø40 

Coupler model (mm) BSG16 BSG20 BSG22 BSG25 BSG28 BSG32 BSG36 BSG40 

Coupler diameter (mm) 33 36 40 45 50 56 63 70 

Coupler length (mm) 108 120 132 150 168 192 216 240 

Press die model Ø16 Ø20 Ø22 Ø25 Ø28 Ø32 Ø36 Ø40 

Swaging grooves on 
each side of coupler 

3 3 3 3 4 5 6 7 

Press force (T) 45 45 50 60 60 65 67 70 

Pressure（Mpa） 40 40 44 53 53 57 48 52 

Note : The pressure can be adjusted according to actual situations. 
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Appendix I Test Report of Coupler BSG 16 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 16 as samples to be tested. 

Description : Rebar Coupler BSG 16   Material: CK20 

Dimensions:  L : 108mm, Outer Diameter 33mm 

2. Rebar Ø 18 as base metal. 

Description : Rebar Ø 18    Grade: HRB400 

Dimensions : Nominal diameter 18mm, Theoretical section 254.5mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 15.48 15.80 15.52 15.60  

Yield Strength (N/mm2) 440 435 430  ≥400 

Tensile Strength (N/mm2) 618 620 610  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 625 622 628  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.07 0.08 0.07 0.07 ≤0.10 

Grand Elongation δsgt(%) 10.8 10.5 11.0 10.8 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Residual Deformation u 20 0.08 0.07 0.07 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 625 628 622  ≥ƒ0 

st 

Residual Deformation 
U4 0.06 0.06 0.07 0.06 ≤0.3 

U8 0.11 0.10 0.13 0.11 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix II Test Report of Coupler BSG 20 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine.  

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 20 as samples to be tested. 

Description : Rebar Coupler BSG 20  Material: CK20 

Dimensions: L : 120mm, Outer Diameter 36mm 

2. Rebar Ø 20 as base metal. 

Description : Rebar Ø 20    Grade: HRB400 

Dimensions : Nominal diameter 20mm, Theoretical section 314mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 19.85 20.00 19.87 19.91  

Yield Strength (N/mm2) 440 430 435  ≥400 

Tensile Strength (N/mm2) 625 615 618  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.08 0.07 0.06 0.07 ≤0.10 

Grand Elongation δsgt(%) 9.0 9.5 8.5 9.0 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 633 636 635  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.07 0.08 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 635 630 632  ≥ƒ0 

st 

Residual Deformation 
U4 0.09 0.08 0.07 0.08 ≤0.3 

U8 0.13 0.10 0.11 0.11 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix III Test Report of Coupler BSG 22 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 22 as samples to be tested. 

Description : Rebar Coupler BSG 22  Material: CK20 

Dimensions  L : 132mm, Outer Diameter : 40mm 

2. Rebar Ø 22 as base metal. 

Description : Rebar Ø 22    Grade: HRB400 

Dimensions : Nominal diameter 22mm, Theoretical section 380mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 21.85 22.00 21.87 21.91  

Yield Strength (N/mm2) 442 436 438  ≥400 

Tensile Strength (N/mm2) 625 615 618  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 625 630  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.08 0.07 0.06 0.07 ≤0.10 

Grand Elongation δsgt(%) 9.0 9.5 8.5 9.0 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 636 635  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.07 0.08 0.07 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 635 628 632  ≥ƒ0 

st 

Residual Deformation 
U4 0.09 0.08 0.07 0.08 ≤0.3 

U8 0.13 0.10 0.11 0.11 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 



 

  
 

 

 

98 

Appendix IV Test Report of Coupler BSG 25 
Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 25 as samples to be tested. 

Description : Rebar Coupler BSG 25  Material: CK20 

Dimensions  L : 150mm, Outer Diameter : 45mm 

2. Rebar Ø 25 as base metal. 

Description : Rebar Ø 25    Grade: HRB400 

Dimensions : Nominal diameter 25mm, Theoretical section 490mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 24.84 24.96 24.82 24.87  

Yield Strength (N/mm2) 445 440 450  ≥400 

Tensile Strength (N/mm2) 620 630 625  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 635 632  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.04 0.05 0.04 0.04 ≤0.10 

Grand Elongation δsgt(%) 7.5 9.0 8.5 8.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 638 636  ≥ƒ0 

st 

Residual Deformation u 20 0.05 0.07 0.06 0.06 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 638 635 637  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.04 0.05 0.05 ≤0.3 

U8 0.12 0.12 0.10 0.12 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix V Test Report of Coupler BSG 28 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 28 as samples to be tested. 

Description : Rebar Coupler BSG 28  Material: CK20 

Dimensions  L : 168mm, Outer Diameter : 50mm 

2. Rebar Ø 28 as base metal. 

Description : Rebar Ø 28    Grade: HRB400 

Dimensions : Nominal diameter 28mm, Theoretical section 615.8mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 27.84 27.96 27.82 27.87  

Yield Strength (N/mm2) 448 445 450  ≥400 

Tensile Strength (N/mm2) 622 632 625  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 635 636  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.04 0.05 0.04 0.04 ≤0.10 

Grand Elongation δsgt(%) 7.5 9.0 8.5 8.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 638 636  ≥ƒ0 

st 

Residual Deformation u 20 0.05 0.07 0.06 0.06 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 635 637  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.04 0.05 0.05 ≤0.3 

U8 0.12 0.14 0.10 0.12 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix VI Test Report of Coupler BSG 32 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 32 as samples to be tested. 

Description : Rebar Coupler BSG 32  Material: CK20 

Dimensions  L : 192mm, Outer Diameter : 56mm 

2. Rebar Ø 32 as base metal. 

Description : Rebar Ø 32    Grade: HRB400 

Dimensions : Nominal diameter 32mm, Theoretical section 804.2mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 31.88 31.72 31.74 31.78  

Yield Strength (N/mm2) 415 425 425  ≥400 

Tensile Strength (N/mm2) 615 625 620  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 635 628  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.05 0.04 0.03 0.04 ≤0.10 

Grand Elongation δsgt(%) 8.5 9.5 10.0 9.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 628 638 630  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.05 0.04 0.05 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 630 628 632  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.07 0.06 0.06 ≤0.3 

U8 0.18 0.15 0.20 0.18 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix VII Test Report of Coupler BSG 36 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 36 as samples to be tested. 

Description : Rebar Coupler BSG 36  Material: CK20 

Dimensions  L : 216mm, Outer Diameter : 63mm 

2. Rebar Ø 36 as base metal. 

Description : Rebar Ø 36    Grade: HRB400 

Dimensions : Nominal diameter 36mm, Theoretical section 1017.9mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 35.88 35.72 35.74 35.78  

Yield Strength (N/mm2) 418 428 425  ≥400 

Tensile Strength (N/mm2) 616 629 620  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 633 638 627  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.05 0.04 0.03 0.04 ≤0.10 

Grand Elongation δsgt(%) 8.5 9.5 10.0 9.3 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 626 638 632  ≥ƒ0 

st 

Residual Deformation u 20 0.06 0.05 0.04 0.05 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 631 625 635  ≥ƒ0 

st 

Residual Deformation 
U4 0.05 0.07 0.06 0.06 ≤0.3 

U8 0.18 0.15 0.20 0.18 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Appendix VIII Test Report of Coupler BSG 40 

Test Description :  Testing of Rebar Coupler (Rebar Splice) 
Test Equipment :  1. 1000 kN Tensile test machine. 

 2. INSTRON 1343 Electro-Hydraulic Servo Fatigue Machine 

Test Samples 
1. Rebar Coupler BSG 40 as samples to be tested. 

Description : Rebar Coupler BSG 40  Material: CK20 

Dimensions  L : 240mm, Outer Diameter : 70mm 

2. Rebar Ø 40 as base metal. 

Description : Rebar Ø 40    Grade: HRB400 

Dimensions : Nominal diameter 40mm, Theoretical section 1256mm2 

Test Results and Conclusion: 

1. Test of Mechanical Properties of Rebar (Base Metal) 

Rebar Sample NO. No.1 No.2 No.3 Average Required 

Actual Diameter (mm) 39.85 39.75 39.7 39.8  

Yield Strength (N/mm2) 420 422 430  ≥400 

Tensile Strength (N/mm2) 618 627 630  ≥570 
Test Conclusion: The rebar as base metal for the test is qualified 
 

2. Tensile test of the Splice (Single Direction) 

Coupler Sample No. No.1 No.2 No.3 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 632 638 635  ≥ƒ0 

st 

Inelastic deformation u (mm) 0.06 0.05 0.06 0.06 ≤0.10 

Grand Elongation δsgt(%) 9.2 8.1 9.1 8.8 ≥4.0 

Breaking Mode Bar Bar Bar   
Test Conclusion: Tensile test (single direction) passed 
 

3. Repeated tension and compression test under High Stress 

Coupler Sample No. No.4 No.5 No.6 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 621 633 625  ≥ƒ0 

st 

Residual Deformation u 20 0.05 0.06 0.04 0.05 ≤0.3 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under High stress passed. 
 

4. Repeated tension and compression test under Big Deformation 

Coupler Sample No. No.7 No.8 No.9 Average Required 

Tensile Strength ƒ0 
mst(N/mm2) 615 622 631  ≥ƒ0 

st 

Residual Deformation 
U4 0.06 0.05 0.07 0.06 ≤0.3 

U8 0.16 0.18 0.21 0.18 ≤0.6 

Breaking Mode Bar Bar Bar   

Test Conclusion: Repeated tension and compression test under Big deformation passed 
 

Conclusion: “All the test results meet the requirements of Grade SA Rebar Coupler” 
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Quality since 1907.

JORDAHL’s registered office and administrative headquarters on the premises of its affiliate PUK

JORDAHL has over 100 years of unique experience in the 
market. And this experience forms the basis of our com-
petence and high standards. Whether high-quality pro-
ducts, service or consulting – we aim to do everything 
for our customers to the same demanding standard of 
excellence. That is what the JORDAHL seal stands for. It 
is a guarantee of quality for our customers and also the 
standard that we strive to adhere to each and every day.

The JORDAHL Seal

JORDAHL connects: concrete, steel, heavy loads and 
a whole lot more. And of course numerous customers 
around the world who have already decided to use high-
quality and individual products from fastening, reinforce-
ment and shear connection, mounting technology and 
facade connection systems. Customers who choose
JORDAHL want more – higher quality, broader choice, bet-
ter technical advice, wider experience. And they get all of 

The JORDAHL Company
this from us. Since our company was founded in Berlin 
in 1907 we have been at the forefront of connection and 
shear reinforcement systems development.
JORDAHL products such as anchor channels have be-
come milestones in the evolution of structural enginee-
ring and have brought lasting changes to construction, 
shaping the way buildings are designed and making 
them safer, not just in Germany.

100 YEARS 
OF QUALITY

100 YEARS OF
ANCHOR CHANNELS

The sign of excellent 
JORDAHL® Quality.

The JORDAHL Experts 
You are always well advised when you choose JORDAHL 
products. Whether from the point of view of static cal-
culations, general technical advice or the development 
of customised solutions – competent and experienced 
JORDAHL product specialists offer you state-of-the-art, 
flexible and customised solutions for all your needs.

If you wish to contact JORDAHL‘s experts simply send an 
e-mail to experten@jordahl.de or call 030 68283-433.
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Overview Anchor Channels
W-Profi les
 Hot-rolled from a single block
 Free from internal stresses
  Optimised geometry with strengthened channel lips 

for high tightening torques
 Suitable for dynamic loads
 Resistant to fatigue up to the working load limit
 Proven against explosion or shock limit loads
 European Technical Approval ETA-09/0338

K-Profi les
  Cold-formed profi les

Constant material strength
 Suitable for static loads

European Technical Approval ETA-09/0338

Toothed W- and K-Profi les
Universal load capacity also in the longitudinal 
 direction of the channel
Toothed profi les have German Technical Approval
(W-profi les: Z-21.4-1690, K-profi les: Z-21.4-741)

JORDAHL® Bolts
  Hook-Head Bolt and Hammer-Head Bolt –  matched 

to JORDAHL® profi les
  Galvanised or from stainless steel

Strong connections using high bolt tightening 
 torques

Round and I-anchors
are cold-forged on the back of the channels in a moni-
tored production process. Welded I-anchors are also 
available for special applications.

reduces 
construction 
time

economical fi re
prevention

sustainable 
construction

work safety simple
assembly

SHEAR 
REINFORCEMENT SYSTEMS

SHEAR 
CONNECTOR SYSTEMS

FAÇADE 
CONNECTION SYSTEMSCONNECTION SYSTEMS MOUNTING TECHNOLOGY
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Proven Anchoring

JORDAHL® EXPERT Software

Further information on JORDAHL® anchor channels with 
European Technical Approval (ETA-09/0338) in catalogue 
”Anchor Channels JTA-CE“.

For more than a century JORDAHL® anchor channels
have been recognised as a secure way to anchor loads 
in concrete. Regardless of whether the concrete is 
reinforced or non-reinforced, cracked or non-cracked, 
JORDAHL® anchor channels always provide a load-
carrying connection.

Planning
  Reinforcement can be recognised in the  design
  Highest cost-eff ectiveness in series connection
  High bearing capacity even in delicate structural 

 elements
  Independent of shrinkage and creep strain in the 

concrete element
  Suitable for prestressed structural elements
  Increased bearing capacity in the vicinity of rein-

forcement
  Small edge distances possible
  Simple, individual adaptation

Assembly
  Fastening on site reduces construction time
  Simple assembly of the attachment parts
  Suitable for heavily-reinforced concrete or  delicate 

structural components
  Simple compensation of building tolerances

Safety
  Suitable for installation in structural components with 
fi re prevention requirements

  High resistance to fatigue as well as loads resulting 
from seismic activities and explosions

  Maintenance-free for years using corrosion- resistant 
types of stainless steel

  Transparent safety concept
  Optimum mechanical undercut
  Anchoring without damaging the concrete or the 

reinforcement
  Suitable without restrictions for cracked and non-

cracked concrete

Innovative Design Concept of JTA-CE
Anchor Channels

The introduction of the new European approval for 
 JORDAHL® JTA-CE anchor channels represents state of 
the art for anchoring in concrete and  generally leads
to optimised utilisation of  anchor channels.

The design concept is based on the European  partial 
safety concept CEN/TS 1992-4-3 and
the European Technical Approval for JORDAHL® anchor 
channels (ETA-09/0338).

Optimised design taking into account:
 Edge distances
 Channel length
 Load distribution along the channels
 Concrete strength
 Additional reinforcement
 Thickness of the structural component

JORDAHL® EXPERT design software:
  Effi  cient design in accordance with CEN/TS
 Simple and quick to use
  Input with clear 3D graphics
  Easily comprehensible monitor output
  Testable print-out



 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MBA BACK UP ROD 

DESCRIPTIONS: 

DIMENSION STANDARD PACKAGE / ROLL 
  

6MM 1,000 METER/ROLL 
8MM 1,000 METER/ROLL 

10MM 1,000 METER/ROLL 
12MM 1,000 METER/ROLL 
15MM 400 METER/ROLL 
20MM 200 METER/ROLL 
25MM 100 METER/ROLL 
30MM 100 METER/ROLL 
40MM 50 METER/ROLL 
50MM 25 METER/ROLL 
60MM  

APPLICATIONS: 

- Used as a filler for decoration purposes. 
- Used as an expansion joint and filler for precast, steel and concrete projects. 

PROPERTIES UNIT VALUE TEST METHOD 

DENSITY g/cm3 0.04 ASTM D-792 

CELL SIZE mm 0.82 ASTM D-3576 

WATER ABSORPTION mg/cm2 NIL ASTM D-570 

MOISTURE 
PERMEABILITY 

g/cm2.24hr 0.5 ASTM D-570 

ELONGATION AT BREAK % 60 ASTM D-638 

THERMAL 
CONDUCTIVITY 

g/cm2.°C 0.0406 ASTM D-5930 

PERMANENT 
COMPRESSION SET  

(100 (kgf/cm2) 
% 1-2 

MBA 
METHOD 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

MBA BACK UP ROD 

MBA Back up Rod provide the following benefits to aide in the correct application of sealant joints. 

1. To control and provide the desired sealant depth. 

2. Create a formed joint cavity that allows for the desired hourglass sealant shape. 

3. Provide a firm back up which helps attain full wetting of the substrates when the sealant is 
tooled. 

4. Act as a bond breaker to eliminate adhesion on the backside of a joint (three sided 
adhesion) 

APPLICATIONS: 

1. Joint or opening should be clean and dry and free of all contaminates, loose materials, dry, 
and free water or frost. 

2. To install compress backer rod into the joint before sealants are applied. Install backer rod 
using a blunt tool or a plain faced roller. 

3. Force the rod to the depth recommended by sealant manufacturer, (typically about ½ of 
joint width measured at the crown of the backer rod). A template or roller gauge may be 
used to control the depth at which the rod is placed. 

4. Don’t stretch, puncture or tear backer rod during installation but gently force into the joint 
so that the backer rod fits tight against the sides of the joint. Use a backer rod roller or 
smooth tool to set backer rod to proper depth. 
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Bitumen Softboard 

Jolly Bitulex Softboard is processed from cane fibre, the raw material tested and proven to provide the best 
resilience. Impregnated with Bitumen in various percentages, it is a perfect base material for expansion joint fillers. 

The board's compression and recovery characteristics confirm to the U.K., U.S.A. and Indian Standards much 
above the required averages. 

Jolly Board Expansion Joint Filler: 

Jolly Board Expansion Joint Filler is manufactured from water resistant, bitumen impregnated cane fibre. It is 
available in a wide range of sizes, both as boards & strips in thicknesses of 12 MM, 18 MM, and 25 MM. 

Jolly Expansion Joint Filler displays excellent resistance to compression, with outstanding recovery 
characteristics. The fillers are environment friendly as opposed to the environment destroying thermocole/plastic 
expansion joint filler. 

Applications: 

 External wall cladding  
o  Filling structural expansion & structural separation joints in block & insitu concrete construction. 

 Traffic surfaces 
o Filling expansion joints in motorways, roads, runways, pedestrian areas, bridges, curbs etc. 

 Internal surfaces 
o Filling expansion joints across concrete floors, including screed floors with under floor heating. 

 Roofs & floor finishes 
o Ideal for filling expansion joints in concrete floors. 

 Building superstructures 
o Filling expansion joints in basements, retaining walls, site slabs, subways & other water excluding 

structures. 

 Reinforced concrete structures 
o Expansion joint fillers in piers and lateral supports like abutments. 

 Expansion strips 
o Against existing or between adjacent constructions and insets in concrete paving like drains, manholes, 

etc. 

 Industrial Flooring 

 Internal finishes 
o Various other flat works and concrete floors according to the state of the art and local regulations. 

Physical Properties: 
Jolly Bitulex Expansion Joint Fillers conform to the following required standards 

 ASTM -D. 1751-83/D.545 - 84 Testing 
`concrete paving and structural construction' 
`pre-formed expansion Joint Fillers for concrete' 
Department of Transport - London 1986: `specification to highway works, part 3, clause 1015' 

 B.S. 1142 for Standard Specifications for Expansion Joint Fillers. 

 IS 1838(Part-I) 1983 Standard Test of Expansion Joint Fillers. 
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Strong points and performance characteristics: 

1. Compression to 50% thickness in the initial state:- Recovery is 80/84% 
2. Weathering and compression to 50% thickness: - Recovery is 70/76%. Jolly Bitulex returns to more than 70% 

of its original thickness after three applications of pressure sufficient to reduce its thickness by 50%. 
3. Extrusion: No effect (0.75 mm) 
4. Unaffected by temperature changes 
5. Low moisture absorption due to bitumen impregnation. Standard Bitumen content 10-20-35%. Other 

possibilities upon request. 

Suggested application details for typical joints 

 

Ordinary type. Joint Filler is brought flush with 

the surface and extends full depth of slab. This 

is the most common type of application. 

 

Joint using surface capping. Jolly Bitulex 

Concrete Joint Filler is placed approximately 3/4 

of an inch below the surface of the slab. Suitable 

capping placed flush with concrete surface. Used 

extensively in highway construction. 

 

Dowel bar used to preserve alignment of 

adjacent sections of concrete slab. The joint 

filler is fabricated to receive dowel bars and the 

entire joint assembly is placed in position 

before pouring concrete. 

 

Joint employing continuous seal either at top or 

bottom of slab to close joint against hydrostatic 

pressure. 
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Jolly Expansion Joint Filler in Airport Runway 

 
Suggested Application Details of Typical Joints 

 

Jolly Bitulex is brought flush with the concrete slab 
and extends full depth of the slab placed 
approximately ¾ of an inch below the surface of 
the concrete slab. A suitable sealant is applied 
either at the top or bottom of the slab to close the 
joint against hydrostatic pressure. The dowel bar is 
used to preserve alignment of adjacent sections of 
concrete slab. Jolly Bitulex is fabricated to received 
dowel bars and the entire joint assembly is placed 
in position before pouring concrete. 

Jolly Expansion Joint Filler in Building Method of Using 

  
Jolly Expansion Joint Filler in Building 
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Method of Using 

 
Jolly Expansion Join Filler Board of a suitable thickness (depending upon size of slab) brought in 

between the gap, covered with a joint filler capping 
 

Recommended Thickness to be used in concrete slab 
Slab Size Board Thickness to be used 

31 ft to 50 ft 12 mm 

51 ft to 70 ft 18 mm 

71 ft to 100 ft 25 mm 
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Jolly Expansion Joint Used in Road 

 
Jolly Expansion Joint Used in Sidewalk / Pavement 

 
  

Method of Using is almost similar to that of a road 
except the placement of Jolly Expansion Joint 

Fillerboard 

Method of Using is similar to that of a row and 
column except the water stopper is used as a filler 

between concrete blocks instead of a cap. 

 
 

Expansion Joint Filler for a Floor Slab Expansion Joint Filler for a Wall 

 



For more information please visit our website at www.steico.com

bitumen
Expansion Joint Filler Board
Protection Board

solution for concrete work and 
water proofing membranes

•	Produced and supervised according to current  
European & American standards

•	Standard sizes and customized panels and strips

•	Easy processing with common tools 

•	Production certified according to ISO 9001:  2008

|	 Application Areas

Expansion joint filler for concrete slab 
and wall construction

Protection board for  
pressure-sensitive layers

Insulation board for wet screed and 
dry screed applications

with 10%, 20% 

or 35% bitumen



2 STEICObitumen

The STEICO Group is the world leader in the manufacture and sale of 
wood fibre insulation materials and employs around 1000 people.

STEICO SE – the group for …
wood fibre insolation & building products

The headquarters of STEICO SE are located in Feldkirchen near 
Munich to manage the group, sales, technical advice and research 
and development. Production takes place at three European sites - 
Czarnków (Poland), Czarna Woda (Poland) and Casteljaloux (France). 
STEICO group also has two sales offices in France.

All the products manufactured by STEICO are certified under the 
banner of the FSC® (Forest Stewardship Council®) to guarantee our 
commitment to producing environmentally and ecological products.

Our knowlageable staff and technical support offers you the guarantee 
of the best advice about the products and applications. In addition, we 
work closely with our distributors to provide local expertise and on site 
support.



STEICObitumen

3STEICObitumen

|	Product Description

STEICO’s Expansion Joint Filler Boards and 
STEICO’s Protection Boards are woodfibre softboards 
impregnated with bitumen. This process gives the 
boards a high water resistance, high compression 
strengths and an extraordinary long durability. 

STEICObitumen is only manufactured with European 
timber from strictly controlled and sustainable 
forests. In its application as an Expansion Joint 
Filler Board, STEICO bitumen boards one of highest 
quality and find their use in all types of Expansion 
Joints. 
Typical it is used in North America, in the UK and in 
the Middle East and thus it complies with the ASTM 
and the BS Standards.

STEICO’s Protection Board complies with the same 
standards and shows the same high quality features. 
It is used as a protection board for membranes in 
the waterproofing technology.

STEICO’s highest requirements on product 
development and production standards assure 
products of highest quality. 

|	Expansion Joint Filler Board

|	Protection Board

filler boards in  
concrete slabs: 

• 	airport aprons & taxiways
• 	roads
• 	retail parks
• etc.Joint Filler Board

protection boards  
to waterproofing 
membranes: 

• 	basements
• 	retaining walls
• 	lift pits
• 	etc.
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|	CHARACTERISTIC Values STEICObitumen

Produced and supervised according to EN 13986 

Porous wood fibre insulating board according to EN 622- 4

Fire class according to EN 13501-1  	 E

Bitumen content [%]  	 10 / 20 / 35
Density [kg / m³]	 approx. 230 (10 %, 20 % bitumen)
  	 at least 310 (35 % bitumen)

Complies with ASTM D 1751-  04	 for the requirements of
Test procedure according to ASTM D 545 - 99	 compression / extrusion / recovery

|	Specification STEICObitumen

Property
for nominal thickness 

of < 13 mm
for nominal thickness 

of ≥ 13 mm

Board Compositon 
(ASTM D 1751-04)

Ligno-cellulosic fibres, asphalt ✔

Resistent to handling 
(ASTM D 1751-04)

Must not deform or break under normal handling ✔

Stress required to 
compress the test 
specimens to 50%  
of normal thickness 
(ASTM D 1751-04)

P ≤ 8618 kPa 689 kPa ≤ P ≤ 5175 kPA ✔

Weight loss during 
50 % compression 
(ASTM D 1751-04)

≤ 3 % ✔

Recovery within 
10 min after  
50 % compression 
(ASTM D 545-99)

≥ 70 % ✔

Extrusion at  
50 % compression 
(ASTM D 545-99)

≤ 6,4 mm ✔

24 h Volume water 
absorption 
(ASTM D 545-99)

≤ 20 % ≤ 15 % ✔

|	 Ingredients

Wood fibre, bitumen, water repellent 
ingredients, paraffin

|	 Advices 

STEICObitumen should be stored flat 
and dry on a level surface

Transport packaging should only be 
removed when the pallet is on a safe 

and level surface

Protect edges from damages

Carry single boards vertically

One way pallets

|	 References

Mall of the Emirates 
Dubai/UAE

Dubai Festival City - Development 
Dubai/UAE

Abu Dhabi YAS Island 
Abu Dhabi/UAE

King Abdullah Financial District 
Kingdom of Saudi Arabia

King Saud University 
Kingdom of Saudi Arabia

Bahrain International Circuit 
Bahrain

Oman Convention & Exhibition Centre 
Oman

Barwa Commercial Avenue 
Qatar

New Doha International Airport Project 
Qatar

Regional connector Transit Corridor 
Los Angeles CA, USA

McCarran Airport 
Las Vegas, Nevada, USA

Philadelphia PA Airport, USA

|	Formats STEICObitumen

available thickness [mm] available dimensions [mm / ft.]

8, 10, 12, 15, 18, 19, 25
1220 * 2440 
4' * 8'

1220 * 2200 
4' * 7'2

1220 * 2135 
4' * 7'

cut strips according to specifications

Production 
certified accor. to 
ISO 9001:2008
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 CONCRETE SPACERS 
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INNOVATIVE DRILLING & TOOL SOLUTIONS

Drilling 
The most comprehensive choice for
Innovative drilling solutions

Hi-Speed Masonry Core Drills for speed and accuracy

Rebar Cutter the solution to drilling Rebar

HSS Split Point for enhanced drilling 

Wood Beaver - Next generation wood drill

SDS Plus Cross Head for smoother drilling action

www.armeg.co.uk

TM TM TM



INNOVATIVE DRILLING & TOOL SOLUTIONS

www.armeg.co.uk

Introducing the Drilling Solutions Range from Armeg.

A comprehensive range of drilling products that covers hammer, 

rotary and percussion drill bits. 

Products incorporate innovative

head designs that maximise speed, performance, 

strength and therefore long tool life.  

Drilling
Innovative Drilling Solutions

Masonry / Wood / Metal

2



4-16Masonry

SDS Plus QFDS Hammer Drills, SDS Plus Cross Heads,

a-line SDS Plus Hammer Drills, Rebar Cutters, 

SDS Max Hammer Drills, Professional Masonry Drills, 

Standard Masonrys, Threaded Shank Masonry Drills, 

Hi-Speed Masonry Core Drills, Professional Masonry Core Drills, 

Dry Diamond Core Drills, Points and Chisels, A & K Taper,

Drill Holders, Adaptors & SDS Plus Accessories

3

19-23
17-19

Wood

Wood Beaver next generation Wood Drill, 

Super Wood Drill for large diameters, 

Hexagon & SDS Plus Wood Augers, Brad Points 

& Flat Wood Drills

Metal

LDX Metal Cutters, Screw Extractors, 

HSS Split Points, HSS Twist Drills, 

Blacksmith Drills, Holesaws & Step Drills
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Black Annealed Wire 

Black Annealed Wire is also called black iron wire, soft annealed wire and annealed iron wire. It 

includes annealed wire and black oiled wire. Black annealed iron wire gets its name from its plain black color. 

Annealed wire is obtained by means of thermal annealing. Annealed wire offers excellent flexibility and softness 

through the process of oxygen free annealing. Black Annealed Wire is stored in coils or spools of a varying 

weights and dimensions depending on the purposes.  

  

Materials: 

The main materials of Black Annealed Wire are iron wire and carbon steel wire.  

Features: 

Low cost and economy  

Easy to handle and install  

Soften and flexible character  

Continuous coils and uniform diameters 

Various sizes and packages available upon request 

Ideal for binding or mesh making 

Applications: 

Black Annealed Wire is famous known as burnt wire in civil construction which is widely used for iron 

setting. 

Black Annealed Wire is widely used as tie wire or baling wire in building, parks and daily binding. 

 

Packing:  

In spool or coil and wrapped with hessian cloth  

Specifications of Black Annealed Wire:  

Wire Range:  

Wire Gauge: 6# - 38# 

Metric: 5mm - 0.17mm 

Finish or Surface treatment: none or spray oil for rust resistance. 

Tensile Strength: 300 N/MM2 - 450 N/MM2  

Elongations: 8% - 15% 
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Galvanized Binding Iron Wire 

 

Galvanized iron binding wire 

  

Galvanized iron binding wire is the most economic binding wire. It is usually made into the 

form of cut type, U type, loop ties or small coil wire. 

 

Galvanized iron binding wire is made of super quality iron wire, can be divided into electro 

galvanized iron wire and hot dipped galvanized iron wire. Galvanized iron binding wire is 

mainly used as tie wire for construction. 

 

Packing:  

In spool or coil and wrapped with hessian cloth 

 

 

Specification 

 

Size : BWG – 21 

Tensile Strength : 30-45kgs/mm2  

Zinc coating : about 18G/m2 
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HESSIAN CLOTH 

 

Description : Hessian Cloth or Burlap is a woven fabric usually made from skin of the plant jute 

fibers.  

Application : Suitable to use in construction and other industrial usage 

Packing  : 800 yards per 90kg 

 

 

GREEN SAFETY NET 
 

Construction net, Scaffold net / Safety net used on 

construction sites to aid in worker safety and is used for 

protection against the wind. 

Specifications 

 Knitted high density polyethylene (HDPE) scaffold net; 
 1.83mX50/100m,2.44X100m,3.66 

X100m in rolls or in sheet or  
other size; 

 Max. Width:5.3meters; 
 Any color is available (Dark green, Black, Green, Blue are 

common colors); 
 80 to 320 grams per square meter; 
 UV treated. 

Debris Net cost effective lightweight debris netting, is manufactured from high density polyethylene 

monofilaments. New improved webbing with extra reinforcement and eyelets at lose intervals of 

10cm.  This is Ideal also for indoor and outdoor application. 
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 Construction Nails  

   

A hardened-steel nail that has a flat 

countersunk head and a tapered point and 

is used for nailing various materials to 

concrete or masonry.  

A slender metal shaft, pointed at one end 

and flattened at the other end, used as 

a fastener. Most often used to join pieces of 

wood. 
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Amico Vinyl Corner Bead 

Vinyl Corner Bead reinforces exterior stucco corners with durable, straight and rust-free vinyl 

corners. The addition of stiffener ribs and slotted nailing holes makes these products easy and quick to install level 

and straight. 10’ standard length 

 

 

 

 

 

 

 

 

Amico Vinyl Casing Bead 

Amico vinyl casing bead is often referred to, by the industry, as a plaster stop because it is 

used to terminate plaster or stucco.  AMICO vinyl casing beads are strong and durable, to give maximum 

protection to this highly vulnerable stucco area. Casing beads larger than 7/8 inch, have additional reinforcement 

in the ground flange for extra strength. 

 

 

 

 

 

1. Corner Bead 2 ½ x 2 ½ x 10 ft AMX-1 

1. 
 

CASING BEAD REGULAR GROUND 
AM66-580 

1¾" Perforated Flange 5/8" 100 

2. 
CASING BEAD REGULAR 

GROUND 
AM66-750 

1¾" Perforated Flange 3/4" 75 
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Technical Data of Spiral for Post Tension 

Corrugated Pipe – we manufacture this kind of product of any sizes as per your request. 

Material and Application 

Post tension pipe is made of zinc-plated or non-zinc-plated mild steel stripes. The steel stripes are 

spiraled and locked overlap joint by rolling process. The pipe can be used in making holes for post 

tensioning pre-stressed concrete structure and component. 

 

Parameters of post tension pipe 
Bore diameter d(mm) 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 
Allowable Deviation +0.5 +1.0 
Width of Stripes (mm) 36 
Thickness of Stripes 
(mm) 

0.25 – 0.3 (+-0.2) 

Spiral Angel a
0
 10049’ 9038’ 8041’ 7055’ 7016’ 6043’ 6014’ 5049’ 5028’ 5008’ 4051’ 4036’ 4022’ 4010’ 3028’ 

Mandrel Diameter 22 22 35 35 35 35 35 35 35 35 35 35 35 35 35 
Spiral Guider Dia (mm) 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 
Pipe Die Diameter (mm) 40 45 50 55 60 65 70 75 80 85 90 95 100 105 111 
Number of Gear Teeth 27 30 33 36 39 42 45 49 52 55 58 61 65 68 70 
Point Load (N) 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 
Even  Load (N) 496 628 775 938 1116 1310 1519 1744 194 2240 2511 2798 3100 3418 3751 
Deformation (mm) <8 <9 <10 <11 <12 <13 <14 <15 <16 <17 <18 <19 <20 <21 <22 

 

  



Quality
fabrics
that build
nations



We are one of the latest manufacturers of specialty technical textiles with the 
most sophisticated equipment and processes in India. We manufacture high-
quality needle-punched technical non-woven fabrics for a wide range of 
applications.

Since our inception in 2013, we have become one of the preferred partners for 
infrastructure developers, project consultants, institutional buyers, designers, 
and construction suppliers in India. In future, we aspire to expand to 
agricultural, automotive, and medical textiles that cater to European and 
Middle Eastern markets. 

About Us

We aim to become a global leader of technical textiles with quality, innovation, 
trustworthiness, and technological prowess woven as intrinsic brand values.

Fully Automated 
Manufacturing Process

Increased Cost 
Competitiveness

Widest Range of
Custom-made ProductsT
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Extensive
Experience

Professional
Management Team

Adherence to Global 
Quality Standards

Khator Technical Textiles carries forward the legacy and 
manufacturing excellence of the Khator Group, a diversified 
business conglomerate and one of the leading global 
manufacturers of suiting and shirting fabrics since 1986.
The Khator Group operates multiple production facilities in 
Maharashtra, Gujarat, and Rajasthan.



Our fully automated manufacturing plant
at Silvassa in Western India, is one of the
most technologically advanced in the country.
Our investment towards building a future-ready 
facility ensures that we manufacture high 
quality fabrics that conform to global quality 
standards and are in line with the customer's 
requirements and specifications. 

We manufacture non-woven geotextiles 
using the 'dry-laid needle-punch' 
technology with thermal treatments like
IR bonding, and calendaring to meet 
specific requirements. 

We  have the capacity to manufacture 
fabrics of 6 meter width; ranging from 90 
gsm to 1000 gsm - the widest range for any 
manufacturer in India. 

The Facility
Our products have the best functional properties
and technical performance for numerous end-use 
applications across multi-disciplinary segments.
They follow the highest standards across the world
for functional requirements, health & safety,
cost-effectiveness, chemical resistance, durability, 
ductility, UV-resistance, and strength. 

The Product

Quality Practices and
Management Practices
KTTL Geotextiles are manufactured under strict 
quality controlled conditions. We follow the principles 
of Total Quality Management to improve our ability
to deliver high-quality products and services
to customers. Our products are CE marked
and conform to all prevailing European
quality standards. Khator

Technical Textiles is an

ISO 9001:2008 
and CE certified

company.

Our products are tested at a state-of-the-art in-house testing facility. We perform various raw material and fabric 
tests such as tenacity, cone drop, AOS, Water Permeability under ASTM and EN test methods.
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The high tensile strength of KTTL Geotextiles, 
combined with its property of elongation, makes
it the best material to increase the load bearing 
capacity of weak soils. Hence most ideal to be used 
in road construction, slope protection etc.

Non-woven KTTL Geotextiles are designed to restrict 
movement of different road layers and prevent 
reflective cracking. These attributes together with 
separation, filtration, protection, and reinforcement  
functions make KTTL Geotextiles, a preferred choice 
for road construction and repair.

KTTL Geotextile is designed to drain off excess water 
in soil, over the lateral plane of fabric resulting in 
higher CBR of soil.

KTTL Geotextiles, due to high puncture 
resistance, prevent pumping of aggregates into 
the soil. This results in a stable soil structure.

KTTL Geotextile is permeable to water but prevents 
the mixing of aggregate and soil when laid as a 
separator between the sub soil and aggregates.
It also enhances the strength, durability, and 
structural integrity of the structure.

Minute perforations in the KTTL Geotextiles are 
designed to facilitate water flow & restricting the 
minute soil particles. As a result, the water 
pressure is reduced and load-bearing capacity of 
the structure is enhanced.
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Functional Properties - Khator Technical Textiles
We take pride in manufacturing fabrics that build the infrastructure of nations and make them stronger and long-lasting. The 
following functional properties of KTTL Geotextiles make them well-suited for a wide range of applications.



Identifying the need and the primary function for which the geotextile is 
being incorporated in the design

Ascertaining the geotextile functions that govern this application

Establishing the property requirement based on site specific conditions

Here are some of the most common primary functions
for which geotextiles are required:

Application of geotextiles are varied and yet, unique. Geofabrics need to perform 
different functions based on different requirements. Broadly, the selection of the right 
geofabric is based on the functional need of the end application. Following points are 
taken into consideration:

Geotextiles Selection Criteria

Geotextile, graded and selected through such a selection process, will not only serve 
the design intent but also set clear standards for the project implementation team.

1

2

3

Primary characteristic Corresponding functional
required  properties required from the Geotextile 

Filtration Permeability, Opening Size and Porosity

Strength Burst Resistance, Puncture  Resistance,
 Dynamic Puncture  Resistance, and Elongation

Protection Puncture Resistance,  Thickness, Dynamic
 Puncture  Resistance, and Weight

Drainage / Dissipation Transmissivity 

KTTL Geotextiles - The Sustainable Choice
Climate Change is a phenomenon that has gone from being widely debated to 
globally accepted within a span of one lifetime. Governments and corporates are 
mulling ways to reduce Greenhouse Gas (GHG) emission, so that the impact of climate 
change can be lessened, if not reversed. The use of KTTL Geotextiles in civil projects 
can provide sustainability benefits such as reduction in associated congestions, noise, 
air pollution and significant reduction in CO  emission.2



• Geobags (Nonwoven bags filled with sand) 
channelise flood water 

• Prevents soil erosion

• Cost-effective and more sustainable 

Flood Management Projects

Khator's KTTL Geotextiles non-wovens, with their versatile properties, are the perfect choice for a wide 
range of applications in the building and infrastructure industry. 

Applications

• Improves pavement performance 

• Retains thickness of layers during repairs

• Restricts capillary function and prevents 
erosion of the base

Road Construction Projects

Roads  Express-ways  Air strips  Runways  |  |   | 

• Prevents the ballast and the soil from mixing 

• Absorbs dynamic loads and allows movement 
of trains at higher speeds

• Helps to retain the structural strength, 
alignment, and reduce friction of the tracks 

Rail Construction Projects

Railways Tracks

• Prevents soil erosion 

• Makes coastal embankments stronger and
more stable

Land-related Projects

Coastal protection  Landslide protection  | 

• Cost-effective and efficient products for 
subsurface drainage 

• Preserves the integrity and filtration functions 
of the aggregate drainage 

Water-related Projects

Conservation Projects
Groundwater Replenishment Projects

• Acts as a filter to aggregate drainage layers

• Helps in gas ventilation

• Helps protect Geomembranes from puncture

Waste Management Systems

Waste containment Landfills  |  



KTTL Geotextiles are non-woven geotextiles that are bonded by a needle punching process to 
provide superior support and stability for a wide range of terrains and project requirements.

Technical Specifications

Properties Unit ASTM D Test Method

Grab Strength (MD/CD)   N  ASTMD 4632 

Elongation at break (MD/CD) % ASTMD 4632 

Tensile Strength (MD/CD) kN/mtr ASTMD 4595 

Elongation at break (MD/CD) % ASTMD 4595

Trap. Tear. Strength (MD/CD) N ASTMD 4533  

Puncture Strength   N ASTMD 4833  

Static Puncture Strength (CBR) N  ASTMD 6241 

Mullen Burst Strength    kPa ASTMD 3786 

Permeability Co-efficient   cm/sec ASTMD 4491  

2Flow rate    l/m /s  ASTMD 4491 

Opening Size O95  microns  ASTMD 4751  

Thickness (2 kN/m)   mm  ASTMD 5199  

2 Mass Per Unit Area    g/m ASTMD 5261 

Roll Dimensions (width x length)   MT Nominal  

• KTTL Geotextiles are synthetic fibers, have excellent resistance to chemicals and salts normally present in the soil 
and are unaffected by prolonged contact with common organic solvents.

• KTTL Geotextiles have excellent UV resistance and exhibit an excellent strength retention on test for weathering 
resistance to EN 12224. 

Stronger
Foundations

Efficient
Drainage

Effective Sound
Suppression

Varied Hydraulic
Applications

 These specifications make KTTL Geotextiles, the ideal choice for varied applications like:



KHATOR TECHNICAL TEXTILES PVT. LTD.

Plant:
Survey No 166, Plot No. 3 & 4, Naroli,
Silvassa - 396 235. Dadra & Nagar Haveli.

Corporate Office:
9/11, Assembly Lane, 38, Dadiseth Agiary Lane, 
Ground Floor, Kalbadevi Road, Mumbai 400 002.

Tel.: +91 22 22414870 / 22408257
Fax: +91 22 22404041
techtex@khator.com   www.khator.com  |
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ISO 9001:2008
Cert. No. 10069
































































