CHAPTER III : CASE STUDY
 3.1 General:

This case study concerning the status of the selected fiber & explain its specifications, advantages, disadvantages & its applications.
· Name of fiber    :-     Helix fiber

· Type of fiber      :-    steel fiber

· Manufactured and sold by Polytorx, LLC

           Ann Arbor, Michigan   (www.helixfiber.com)

3.2 What is Helix?

Helix is a revolutionary concrete reinforcing additive which has been thoroughly tested over the past ten years. The patented, toothpick sized, twisted fibers give concrete added strength and reduces cracking.
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Fig. 3.1 Shape of Helix fiber
3.3 What does Helix do?

Everyone knows that plain concrete is brittle and will crack .Since Helix is added with the other ingredients, it becomes part of the mix and is dispersed throughout the entire matrix of the concrete. Adding Helix directly to the mix allows you to eliminate rebar or wire mesh and maximizes ductility. Helix reinforced concrete continues to carry load with no loss in residual strength.
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Fig.3.2 Helix is dispersed uniformly in concrete
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Fig.3.3 Helix reinforced concrete bends instead of cracking

Helix puts even reinforcement everywhere - not just a few spots preventing cracking by adding strength and flexibility.

3.4 Advantages of Helix Fiber
1- The Twist

In simple terms, the twist in Helix maximizes the bond with the concrete that surrounds it.The addition of millions of Helixes into concrete results in a super strong and flexible concrete mix.
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2-Easy to use
· The old way… time consuming and labor intensive.
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· The new way by use Helix fiber order the truck and forget about it. Helix is completely mixed in the truck along with the other ingredients.
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(Easy mixing in the truck)
2- Easy mixing and placing
Mixing

Mix Design: Slump should be between 3 and 5 inches (7.6-12.7cm) at the time of Helix introduction. Helix will not ball during mixing. Truck Mixer: always add Helix as the last step. Set drum at idle speed Pan Mixer/Drum Mixer: Helix should be added together with sand and aggregates or to freshly mixed concrete.
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Fig.3.4: Helix was engineered with ease of use in mind
Placing

Helix fiber reinforced concrete may be placed using conventional methods, no special equipment is needed.

Finishing

· Finishing with Helix reinforced concrete does not require special equipment.

· Finishing can be done by hand using metal tools or using power equipment.
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· When finishing using power equipment no changes to procedure are recommended.

· A wet-cut saw may be used to cut joints.

4- Eliminate cracks, add strength with Helix " The  strongest Reinforce-ment available for concrete".(www.helixfiber.com)

5- "Stronger and Less Expensive than all other concrete Reinforcing methods".  (www.helixfiber.com)       
6- Helix meets all the codes. It has been subjected to thousands of tests   
    and is covered under several standards including ASTM A-820.
3.5 Helix comparing to Synthetic Fibers

· Comparing equal cost dosages, Helix performs four times better than even the best available “Structural” synthetic fiber on the market.

· And typical monofilament fibers, used for plastic shrinkage protection, provide no resistance to loading or cracking after the concrete has cured.
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Fig.3.5: Helix Versus Synthetic Fiber

Unlike most synthetics, Helix provides strength throughout the life of the slab, not just during curing
3.6 Helix comparing to Steel Fibers

· Much less Helix is required to match long hooked end fibers and Helix mixes thoroughly and handling is easier too.
· Helix requires less than half the dosage to match the performance of a typical crimped fiber.
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Fig.3.6: Helix 5-25 versus crimped and hooked
3.7Normal concrete comparing to Helix slab thickness

· Normal concrete – the thicker the slab, the stronger the slab.

· With Helix this is not the case. Because Helix continuously resists cracking and holds cracks tight, slabs can be thinner yet stronger.
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Fig.3.7: Helix concrete slab thickness equal to 4in thick normal concrete slab
The chart shows the thickness of a slab with 15 lb/yd (9kg/m3) of Helix versus the estimated crack width developed by equivalent amount energy required to break apart a 4inch (10.16cm) thick normal concrete slab.

3.8 Structural Applications

· Originally developed for its impressive earthquake and blast resistance, Helix has been proven in the field as a substitute for heavy mesh and rebar in structural applications such as bridges.

· Helix provides sustained resistance to bending and shear along with true ductility.   
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Plain Concrete

· Everyone knows that plain, unreinforced concrete will eventually crack.

· Once plain concrete cracks, it has no strength.

[image: image13.emf]
· Using Helix actually saves you money. Pour thinner and lower the cost – the concrete will still be stronger. "Adding Helix increases the strength by more than six times and greatly retards cracks". (www.helixfiber.com)
· Helix gives concrete strength to resist cracking and hold cracks that do form to nearly invisible.

· There’s just no downside to using Helix in plain concrete.
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Fig.3.8: Helix reinforced versus plain concrete
Helix Fiber Concrete Applications 
Roads and Public Projects 

Case Study: Sidewalks

The Problem

A large university pours 8 inch (20cm) thick sidewalks to allow heavy equipment to drive over the surface. Engineers were looking for a way to decrease costs without sacrificing strength or quality.
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Helix Solution

Helix was added at a dosage of 20 lb/yd (12kg/m3) in a 6 inch (15cm) thick slab (concrete mix: 4000 psi, 1 inch aggregates, no SCC additives). The result? 
A cost savings of 15% and added strength of over 6 times that of the plain 8” concrete.

Helix Fiber Concrete Applications 

 Commercial Construction

Case Study: Slab on Grade

The Problem
The original design for called for a 20 cm (7.75”) thick concrete slab. The owner desired a stronger and less expensive solution.
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Helix Solution

Helix was added at a dosage 7 kg/m3 (15 lbs/yd3)  to a reduced concrete thickness of 12 cm (4.75”) - resulting in a cost savings of 22%. The resulting slab has added strength and crack protection.

Reinforced Concrete

· Steel is added to concrete to carry the load after the concrete cracks. Helix is no different.
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· Using helix instead of rebar and mesh provides these                     advantages :- 

                                          • Helix is thoroughly dispersed in the concrete 

                                             and becomes an integral part of the mix

                                          • Prevents chipping

                                          • Easier to use, mixed in the truck

                                          • No labor

                                           • Reduced cost

· Comparing Helix To Steel Reinforcement
When comparing steel reinforcement to Helix, this chart shows how Helix, at reasonable dosages, can replace most common mesh and rebar configurations (As = 0.014 - 0.3 in2) in 4 inch (10cm) thick slabs.
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Fig.3.7: Helix dosage and steel area vs. strength
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