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Abstract— The slip forming technique was in use by the early 

20th century for building silos and grain elevators. James 

MacDonald, of MacDonald Engineering of Chicago was the 

pioneer in utilising slip form concrete for construction. His 

concept of placing circular bins in clusters was patented, with 

photographs and illustrations, contained in a 1907 book, “The 

Design of Walls, Bins, and Grain Elevators”. In 1910, 

MacDonald published a paper “Moving Forms for Reinforced 

Concrete Storage Bins,” describing the use of moulds for 

moving forms, using jacks and concrete to form a continuous 

structure without joints or seams. This paper details the 

concept and procedure for creating slip form concrete 

structures. On May 24, 1917, a patent was issued to James 

MacDonald of Chicago, "for a device to move and elevate a 

concrete form in a vertical plane”. Honolulu, Hawaii, in 1969. 

Another shear wall supported structure was the Casa Del Mar 

Condominium on Key Biscayne, Miami, FL in 1970.From the 

1950s, the vertical technique was adapted to mining head 

frames, ventilation structures, below grade shaft lining, theme 

and communication tower construction; high rise office 

building cores; shear wall supported apartment buildings; 

tapered stacks and hydro intake structures, etc. It is used for 

structures which would otherwise not be possible, such as the 

separate legs of the Troll A deep sea oil drilling platform 

which stands on the sea floor in water about 1000 feet (300 

m) deep, has an overall height of 472 meters (1,549 ft), 

weighs 656,000 tons, and has the distinction of being the 

tallest structure ever moved (towed) by mankind. In addition 

to the typical silos and shear walls and cores in buildings, the 

system is used for lining underground shafts and surge tanks 

in hydroelectric generating facilities.  
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I. INTRODUCTION 

 Vertical slip formwork construction is a construction 

method in which concrete is poured into a continuously 

moving form, which Is lifted with the help of hydraulic 

jack. 

 Slip form construction is a construction method in which 

concrete is poured into a continuously moving form. Slip 

forming is used for tall structures (such as bridges, 

towers, buildings, and dams), as well as horizontal 

structures, such as roadways. Slip forming enables 

continuous, non-interrupted, cast-in-place "flawless" 

(i.e. no joints) concrete structures which have superior 

performance characteristics to piecewise construction 

using discrete form elements 

II. NEED FOR VERTICAL SLIP FORMWORK. 

Today India’s urban population is the second largest in the 

world and its future development leads to increased demand 

for housing to cope with this problem India should 

desperately need to plan for acquisition of land and rapid 

creation of dwelling units. Construction is a complex process 

involving basically the areas of Architectural planning, 

Engineering & Construction. There is growing realization 

today that speed of construction needs to be given greater 

importance especially for large housing projects. This is not 

only essential for the faster turnover of equipment and 

investment – leading possible to the reduction in the housing 

cost but also for achieving the national objective of creating 

a large stock to overcome shortest possible time. Fortunately, 

some of the advanced technologies catering to faster speed of 

construction are already available in the country. For e.g. 

Prefabrication, autoclaved blocks, tunnel formwork, 

aluminum formwork of construction etc. 

It’s typically used on buildings of five storeys or 

more; fully self-climbing systems are generally used on 

structures with more than 20 floor levels. Trailing and 

suspended platforms are used for concrete finishing and 

retrieving cast-in anchor components from previous pours 

Difference between Vertical slip formwork system and 

Normal formwork system 
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support 

 

5) Weather 

Condition 

 

6) Crane 

requirement 

 

7) Surface 

finishes 

 

8) Reuse and 

cleaning 

 

Faster than 

traditional form 

system 

 

It minimizes labor 

time and has a 

better productivity 

rate 

 

Increase in safety 

as the setting and 

removing is less 

than traditional 

systems 

 

Since form is 

supported by wall 

so doesn’t any 

additional support 

 

Sustainable in all-

weather condition 

 

Does not require 

to move because 

its self-climbing 

 

High quality 

 

High quality 

finishes 

 

Easy to clean and 

reuse with little 

waste generated 

Slower speed 

of work 

Doesn’t 

minimizes 

labour time 

 

Safety with 

cautions 

required is 

more 

 

Need support 

to every form 

placed 

 

Cannot be used 

during 

monsoon 

 

Requires crane 

to move the 

equipments on 

next levels 

 

Low quality 

finishes 

 

Waste 

generated is 

more and a bit 

hard to clean 

A. Vertical Slip Formworks Benefits 

they usually do not require a crane to move them, reducing 

your general condition cost. 

Increased construction speed is obtained by allowing the 

vertical and horizontal parts of a building to be built 

concurrently. 

It minimizes labor time and has a better productivity rate 

(these systems are designed for repetitive actions) and less 

labor is required to set up the forms. 

Increased safety as the labor of setting and removing is less 

than traditional systems 

It does not need additional supports to the formwork (it is 

supported by the walls just poured). 

It can be used during almost all type of weather. 

Normally, they provide an area for use as a scaffold. 

High-quality surface finishes can be achieved. 

Can sustain high winds (better productivity on windy days) 

The formwork system is easy to clean and reuse with little 

waste generated compared to traditional systems. 

Other protection systems (screens) can be hung off a big jump 

form and climbed with the system. 

Some of these systems can be installed in such a way that 

even a concrete pump can also be used within the same area 

and space. 

Long lengths can be obtained combining different section for 

each particular project. 

Some formwork systems can be used at an inclined angle. 

Once the learning curve has passed, performance will be 

optimized and work will be completed faster. 

These systems will minimize the usage of scaffolding and 

temp work platforms. 

III. VERTICAL SLIP FORMWORK. 

A. E-Deck  

Slab formwork ideally suited for construction sites where a 

light weight panel system with only few accessories forms 

efficiently slabs as well for one family houses as multi-story 

buildings with complex beam structures. 

This was introduced in Hydrabad on 24th june 2011 

by Paschal group, The main focus was placed on e-deck, 

which is a new panel slab formwork for use on construction 

sites. 

Panel slab formwork has an advantage over flex-

formwork (the traditional combination of wooden or 

aluminium girders fixed on plywood) that the panels are 

protected by a steel frame and more durable. Because the 

panels are attached to one another, as opposed to flex-

formwork, they are considerably safer. 

The frame consists of profiled steel and, with a 

height of only 7.5 cm, is low for building sites and easy to 

transport. The formwork facing consists of a 9 layer, 12 mm 

thick birch plywood. None of the panels weigh more than 20 

kilograms. Thus, they can be installed at building sites by 

hand. Damage to the frame can be absorbed by the e-deck 

much better than comparable aluminium frames and it is also 

possible to repair. 

Panel size 

The individual panels have the panel dimensions 60 

x 125, 45 x 125, 30 x 125, 60 x 120, 45 x 120, 30 x 120, 60 x 

90, 60 x 85, 60 x 60, 60 x 55, 30 x 60 and 30 x 55 centimetres. 

This means that the system can be adapted to within 5 cm for 

every kind of room architecture. 

B. Functions 

Depending on the requirements of the building site, there are 

three user-friendly application options for e-deck: 

1) The slab formwork panels are directly supported by 

props. The distances between the props are specified 

depending on the size of the panels. 

2) The slab formwork panels are laid on the girder. Thus, 

they are freely displaceable in one direction. 
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3) The slab formwork panels are laid on the girder or placed 

laterally (e.g. using a drophead). This means that early 

stripping is possible already on the first day after 

concreting, depending on the thickness of the slab and 

characteristics of the concrete. Here, as in number 2, the 

girders are hidden under the panels and, therefore, are 

easy to clean after use. The e-deck is designed for slab 

thicknesses of up to 30 cm. 

Compatibility e-deck is so designed that the slab 

formwork panels are compatible with Modular universal 

formwork. Therefore, it is easy to connect e-deck panels 

directly and effective to beam forms out of Modular universal 

formwork. Transitions of wall to slab or to joists, or for 

example small stairs, only feasible using the large Modular 

panel assortment are, therefore, absolutely possible to 

implement reliably in the system. 

C. DOKA 

The light weight eco formwork, with its sturdy powder-

coated steel frame is ideal for fast and economical forming 

with or without a crane 

1) Key Features:  

 Highly cost-efficient: thanks to its optimized product 

quality, long formwork sheeting, specially coated 

hollow-section steel frames, and sturdy system 

components 

 Speeds up the construction workflow: by shorting the 

forming times, faster working thanks to simple system-

grid with fewer panels, low form tie-ratio, small numbers 

of connectors, minimized infill zones, reduced 

commissioning quantities 

 Comprehensive workplace safety: with compatibility 

ladder ways and working platforms. Safe vertical access 

with the ladder system XS, workplace safety on all sides 

with the frame pouring platform, practical accessories 

such as panel struts, lifting hooks, etc – make for safe, 

easy handling of formwork 

 High strength and load capacity: thanks to rugged yet 

light constructional design. FRAMI ECO is sturdy 

enough for crane and light enough to set by hand and 

reduces the no of connector components, lowers close-

out and rehabilitation costa, makes it possible to form 

faster, as there are few form-ties. 

D. Slipform 

Slip form construction is a construction method in which 

concrete is poured into a continuously moving form. Slip 

forming is used for tall structures (such as bridges, towers, 

buildings, and dams), as well as horizontal structures, such as 

roadways. Slip forming enables continuous, non-interrupted, 

cast-in-place "flawless" (i.e. no joints) concrete structures 

which have superior performance characteristics to piecewise 

construction using discrete form elements. Slip forming relies 

on the quick-setting properties of concrete, and requires a 

balance between quick-setting capacity and workability. 

Concrete needs to be workable enough to be placed into the 

form and consolidated (via vibration), yet quick-setting 

enough to emerge from the form with strength. This strength 

is needed because the freshly set concrete must not only 

permit the form to "slip" by the concrete without disturbing 

it, but also support the pressure of the new concrete as well as 

resist collapse caused by the vibration of the compaction 

machinery. 

In vertical slip forming the concrete form may be 

surrounded by a platform on which workers stand, placing 

steel reinforcing rods into the concrete and ensuring a smooth 

pour. Together, the concrete form and working platform are 

raised by means of hydraulic jacks. Generally, the slip form 

rises at a rate which permits the concrete to harden by the time 

it emerges from the bottom of the form. In horizontal slip 

forming for pavement and traffic separation walls concrete is 

laid down, vibrated, worked, and settled in place while the 

form itself slowly moves ahead. This method was initially 

devised and utilised in Interstate Highway construction 

initiated by the Eisenhower administration during the 1950s. 
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IV. CONCLUSION 

Vertical slip formwork is primarily a time saving method, 

which in saving time, can save the owner and significant sums 

of money. It is best employed in the construction of tall 

chimneys, towers, and building cores requiring 

approximately 20-30 cubic yards of concrete for each foot of 

elevation. With the invention of slip forming technique and 

due to faster completion of work by the technique, there are 

substantial saving in cost in terms of wages and interest. Due 

to continuous pouring in slip form construction it produces 

better concrete joint less and watertight structure. 

It can also be used in construction of tapered 

structure involving changing thicknesses, diameter and 

shape.  The slip forming have proved very safe and 

economical for the construction of silo project, building 

construction, chimneys, etc. with no incidents, eco-friendly, 

locally available skilled and labours are employed. Since the 

forms are usually only 4 feet deep most slip formwork can be 

economically constructed and still achieve relatively high 

factor of safety.  Therefore, the construction of modern type 

of formwork i.e vertical slip form should is used for better 

and speedy construction for the structure in less time. It can 

achieve high production rates, however, once continuous 

concreting has begun there is little flexibility for change and 

so very careful planning is required and crane used is also 

minimized and only  minimal scaffolding and temporary 

works are required and allowing the construction site to be 

less congested, and so safer. 

Thus, the vertical slip form has speedy construction, 

economical, less congested area for construction, and the 

structure can be built in early time with greater strength and 

less man power required. 
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