






 
 
 
 
  Tender for Construction of DHP at Ahmedabad, Gujarat 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 169 of 368 
 



 
 
 
 
  Tender for Construction of DHP at Ahmedabad, Gujarat 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 170 of 368 
 



 
 
 
 
  Tender for Construction of DHP at Ahmedabad, Gujarat 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 171 of 368 
 

 



 
 
 
 
  Tender for Construction of DHP at Ahmedabad, Gujarat 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 172 of 368 
 

 

 

 

 

 

 

 
 
 
 

Part-8 
  

Technical Specifications of  
Emerging Technologies 

 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 173 of 368 

 
 

 

 

 

 

 

 

 

 

 

 

DETAILS OF TECHNOLOGIES 

CERTIFIED BY  

BMTPC   

UNDER PACS 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 174 of 368 

 

 

1. Monolithic Concrete Construction System –using Aluminum/Plastic Formwork 
(WILL NOT BE CONSIDERED) 

 
 
 

ABOUT THE TECHNOLOGY 

 
The technology intents to replace the conventional steel/plywood shuttering (formwork) system 

with customized engineered formwork which is manufactured in the factory setup under 

controlled conditions. In this system, in place of traditional RCC framed construction of columns 

and beams and infill walls; all floors, slabs, columns, beams, walls, stairs, together with door 

and window openings are cast-in-place monolithically using appropriate grade of concrete in 

one operation. The specially custom designed modular formwork made up of 

Aluminium/Plastic/Aluminium  Plastic Composite is used for the purpose which facilitates easy 

handling with minimum labour& without use of any equipment. Being modular form work 

system, it enable fast construction of multiple/mass modular units. 

 
BASIC MATERIAL REQUIREMENTS  

Formwork system 

Formwork system is manufactured by various firms in India 
and abroad and shall have to be designed as per loading 
requirements of the structure. It must have adequate 
stiffness to weight ration, yielding minimum deflection 
during   concreting    & operation. The panel formwork 
should fix precisely, securely and require no bracing. Being 
recent advancement in technology ,IS14687:1999 
Guideline for falsework for concrete does not cover 
requirements of special type of formwork system, however, 
it is being covered in NBC - 2016.  
Concrete 

 
Shall be of appropriate grade based on environment  

Condition (exposure) as per IS 456:2000. 

 
Reinforcement Shall conform to IS 1786:2008. 

 
DETAILS OF FORMWORK 
The formwork made of Aluminium Extruded Section conforming to IS 733:1983and PVC of 
Grade PVC67GER01is in accordance with IS 10151:1982.It consists of different sections 
including starter of MS Angle, top frame of aluminium channels, wall panels, slab panels & 
truss.The formwork is designed based on the structural requirements of building units. A quality 
control system is required to be followed in manufacturing of formwork components. 
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Under Performance Appraisal Certification Scheme, the present formwork system manufactured 

by M/s Sintex Industries, Ahmedabad, has been evaluated and certified by BMTPC (PAC No. 

1006-A/2011). 

 

STRUCTURAL REQUIREMENTS OF THE CONSTRUCTION 
 
 

The Monolithic RCC construction is considered as shear wall system. The maximum spacing 

between crosswall shall be limited to1.5 times the floor height if supported on two edges and 

2.0 times the floor height, when supported on all four edges. 

 
The walls are designed primarily for vertical loading and also for in-plane lateral load (shear) 

and out of plane (bending) due to wind load and earthquake forces as per relevant Indian 

Standard Code IS 875(Pt.3):2015 and IS1893(Pt.1):2016 respectively. For out of plane loading, 

the walls can be assumed to be supported by floor slabs / diaphragm and cross walls and 

continuity can be assumed, wherever applicable. 
 
 

The structural design of plain & RCC shall be as per IS456:2000 whileIS13920:2016 is referred 

for ductile detailing of reinforced concrete structure. Thickness of wall be low plinth level should 

be minimum 200 mm with double layer reinforcement. 

 
Guidelines on Monolithic Concrete Construction prepared by BMTPC may be referred for 

material requirements & design aspects of this system. 
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2. MODULAR TUNNELFORM 
 
ABOUT THE TECHNOLOGY 

 
Tunnel formwork is customized engineering formwork 

replacing conventional steel/plywood shuttering system. 

It is a mechanized system for cellular structures. It is 

based on two half shells which are placed together to 

form a room or cell. Several cells make an apartment. 

With tunnel forms, walls and slab are cast in a single 

day. The structure is divided into phases. Each phase 

consists of a section of the structure that will be cast 

in one day. The phasing is determined by the program 

and the amount of floor area that can be poured in one 

day. The formwork is set up for the day’s pour in the 

morning. The reinforcement and services are positioned 

and concrete is poured in the afternoon. Once 

reinforcement is placed, concrete for walls and slabs 

shall be poured in one single operation. The formwork 

is stripped the early morning next day and positioned 

for the subsequent phases. 
 
The on-site implementation of 24 hour cycle is divided into following operations. 

 
1. Stripping of the formwork from the previous day. 
2. Positioning of the formwork for the current day’s phase, with the installation of 

mechanical, electrical and plumbing services. 

3. Installation of reinforcement in the walls and slabs. 
4. Concreting and if necessary, the heating equipment. 

 
 
TYPES OF FORMWORK SYSTEM 

 
TMPH Modular Tunnelform 

 
Tunnel forms are room size formworks that allow walls and floors to be caste in a single pour. 

With multiple forms, the entire floor of a building can be done in a single pour. Tunnel forms 

require sufficient space exterior to the building for the entire form to be slipped out and lifted up 

to the next level. 
 
This Tunnelform consists of inverted L-shaped half tunnels (one vertical panel and one 

horizontal panel) joined together to create a tunnel. Articulated struts brace the horizontal and 

vertical panels. These struts enable the adjustment of the horizontal level of the slab and 
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simplify the stripping of the formwork. The vertical panel is equipped with adjustable jacking 

devices and a triangular stability system. Both devices are on wheels. 
 
A range of spans is possible by altering the additional horizontal infill panel’s dimensions. Due 

to the distribution of the horizontal beams on the vertical plank, the formwork also cast staggers 

and offsets in the layout of the walls as well as differing wall thicknesses. The half-tunnels shall 

be equipped with back panels to cast perpendicular shear walls or corridor walls. Assembly 

and levelling devices ensure that the frormwork surfaces are completely plumbed and levelled. 

 

Standard Characteristics 
 
 

Standard dimensions:  
TMPH & Modular 

Unit width :  2.40 m to 6.00 m 

Type 1 horizontal panel : 

 1.20 m to 1.60 m  

Type 2 horizontal panel:  

1.80 m to 2.40 m  

Type 3 horizontal panel:  

2.40 m to 3.00 m 

The span can be adjusted by fitting an additional panel   measuring between 0.05 and 0.60 m 

Package length: Up to 12.50 m in length as a function of the hoisting facilities and availability 

Basic length: 1.25 m 

Average weight: 90 Kg/m2 

Handling: Lifting triangle or sling 

Transportation: 180 m2 per truckload. 

 
Wallforms 
Wallforms are temporary moulds in which concrete is 

poured in order to build a structure. Once the concrete is 

poured into the formwork and has set, the formwork is 

stripped to expose perfect finished concrete. These forms 

constitute a system approach for construction and are 

particularly suited to build structural walls, columns, 

bridge piers, culverts etc. This system adopts well to 

daily work-phase of both repetitive and non-repetitive 

tasks. The equipment used each day is productive and is 

reused in subsequent phases. The four daily operations 
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which outlines the daily production cycle for wall form equipment are identical to those for Tunnel 

form equipment with the exception that it is solely used for casting concrete walls. The slabs are 

cast as a secondary phase. The existing equipment can be adapted on a day-to-day basis by the 

addition of standard elements and corner-wall formwork to take into account different wall 

configurations on site. All safety and stability devices shall be fully integrated into the standard 

version of Wallform equipment. 
 

 
B 8000 Wallforms 

 
These Wallforms are tools specially designed to be used on specific buildings and structures. 

This vertical wallform panel is a multi-purpose formwork system. This system has been designed 

and developed to ensure that it is simple and quick to assemble and position the following: 
 

 A full range of standard dimensioned components 

 Multiple combination of panels for simple adoption to specific configurations 

 Basic standard equipment incorporates complete safety, circulation and stability equipment 

 Caliper–device opposing Wallform packages are craned into position in one lift. 

 

Standard characteristics 
 
Standard dimensions:  

Standard height : 2.80 m  

Upper extension : 0.50 m 

Lower extension : 1.00 m-1.50 m 

Average weight : 135 Kg/m2 

Assembly  : 0.80 H/m2 of formwork 

Use   : 0.15 to 0.30 H/m2 of formwork, depending on complexity 

Wind stability  : by prop 

Access  : inner ladder accessed via hatch 

Superposition : up to 22.5 m with specific engineering performed to determine hoisting 
and stability characteristics 

Transportation: 24 wall forms per container/ truckload 
 
Angle Formwork 

Inner and outer angle configurations are designed to attach to 1.25 m wall forms to obtain a 160 
mm wall. Spacers shall be installed for producing wall thicknesses. 

 
Back Panel 

The back panel allows pouring of cross walls, other walls, walls and slab in one operation. 
 
Slab Stop End and Wall stop 

These can be adjusted to fit the lengths of wall and slabs. These remain fixed to the form during 

all handling operations. 
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Kicker Form 

In order to guide the walls of the upper floor precisely above the walls of the floor below, a kicker 
form is fixed to the 

tunnel form before pouring the concrete. Slab and starting walls are then poured during the 
same phase. 

 
Box Out 

During each phase, window box out, door box out and slab box out are mounted on the tunnel 

using a magnetized system. 

 
MATERIAL REQUIREMENTS 

 
i. Hot dip galvanized steel sheet – 3 mm thick shall conform to IS 277:2003 
ii. Steel for Angle section – 80 mm x 80 mm x 6 mm shall conform to IS 2062:2011 .      

iii. Cold rolled U-sections – 60 mm x 30 mm shall conform to IS 2062:2011. 

 
Mechanical properties: 

Yield stress                       : ≥ 23.5 daN/mm2 

Breaking load                    : ≥ 36 daN/mm2 

Elongation                        : ≥ 20% 

Steel for spacer pins – Apart from the requirements given above, the steel used for the 

manufacture of the spacer pins, the gripping mechanisms, anchoring points for the rear 

stabilizing and adjusting mechanisms shall guarantee a KCV resilience at –20ºC of at least 

28J. 

CHARACTERISTICS OF THE SYSTEM 
 

 Maximum span between walls shall be 5.60 m without accessory units and 7.00 m with 
accessory units. 

 Height of the formwork – The forms are designed for floor to ceiling height of 2.51 m 
minimum with the possibility to increase this by action of the leg jacks or with the use of 
movable panels in the event of extra heights. 

 Appearances of the faces after form removal – The surfaces obtained allow direct 
application of finishing paint or wallpaper after sanding off the fins at the joints connecting 
the units and smoothing with paint filler. 

 Working rhythm using the system – Under average temperature conditions, with the use of 
ordinary cement, 

 the normal rhythm is two days per cycle with one day and two nights for drying and setting 
of the concrete. 

 Time period required for execution of the process – The time required for execution shall 
vary according to the cell plan. For a type cell consisting of two formed wall surfaces and 
a floor surface, the average time is less than one & one half hours per square meter of 
building. This time includes the form removal, oiling, displacement of the units, formwork 
and adjustment. 

 
UTILIZATION OF THE FORMWORK SYSTEM 
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At each stage, utilization of the system requires the following successive operations: 
 

i. The placing of the vertical wall reinforcement of the floor and possibly the door frames 
provided for in the erection drawing; 

ii. Dismantling of the movable form units of the preceding storey. This shall be carried out in 
two stages: 

a) Loosening of the normal units (half-shells), by removal of the spacers passing 
through the walls, by unlocking the tunnel keys and disassembly of the sections. 
This work is executed in principle by two non-specializes maneuvers. 

b) Striking and removal of the forms. This shall be carried out by using   the special 
dolly and two maneuvers in the tunnel and by two other maneuvers at the new 
location (usually on the storey above). This suite of operations shall be carried out 
by bringing the dolly under the half-shell to be removed and then working the 
different jacks for the striking operation itself. The leg jacks are lifted first, then a 
slight deformation of the half-shell is provoked by working the diagonal bracing 
jacks (shortening). This deformation is sufficient to strip the form progressively. It 
drops down automatically onto the dolly.  The dolly half-shell assembly shall then 
be rolled across the service platform where the form is cleaned and oiled with a 
sprayer, then picked up with a crane and hoisted to its new location site, the dolly 
remaining in place. The half-shell design makes it possible to remove the whole 
side of a tunnel, then to prop the slab near the key before removing the other half, 
permitting if necessary, a faster rotation of the equipment. 

iii. Reassembly of the units on the floor above. This assembly consists of the following 
operations: 
a. A half-shell shall be positioned on its leg jacks and knee brace, and adjustment shall 

be squared by blocking the diagonal bracing jacks, then adjustment of the height and 
plumb by working the leg jacks and the knee brace jack. 

b. The half-shells shall be assembled together. 
c. The opposite half-shells shall be positioned, and adjacent half-shells of the ‘tunnel’ 

half-shells shall also be positioned using the same procedure. 
d. The half-shells shall be blocked by constituting the two faces of the wall on the 

‘starters’ with the help of the lower spacers; the upper spacers shall be tightened 
without being forced, only after verification of the general adjustment; positioning of 
the butt end forms of the walls and floors. 

e. The key-locks solidifying the opposite half-shells shall be positioned and blocked. 
If necessary, a light action on the knee brace and diagonal bracing jacks shall be 
used to bring the locking units into line. 

f. The starter forms shall be positioned and blockouts, if necessary for anticipated 
door and window frames.  

g. The overall adjustment and finish making–up shall be verified, if necessary, after 
lifting of the knee braces. 

h. The suspended floor shall be reinforced and concrete shall be poured in the walls 
and slab. 

iv. The service platform shall be removed and this platform shall be installed on the storey 
above. 
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3.  INSULATING CONCRETE FORMS & 
4. MONOLITHIC  INSULATING CONCRETE FORMS 
 
Insulating concrete Forms (ICF) System comprises of a panel of two walls of   
Expandable   Polystyrene (EPS) separated   by   a   nominal  distance  of 150mm by 
hard  plastic ties. These are assembled on site  to hold reinforced concrete. The  forms   
are  open  ended   hollow  polystyrene blocks  which   fit tightly   together  to  form  a  
shuttering  system.  Concrete  poured   into   the hollow  space to  form  a  continuous  
wall. When cured, this   wall  supports the   structural  loads   from  floors   and   ro ofs,  
and   the   shuttering  provides thermal insulation. Reinforcing steel  shall be as  
required as  per the  design parameters.  Upper   and   lower   surfaces  of   the   
polystyrene  panels  are castellated and  the  vertical mating surfaces are  tongue-and-
groove to form a   tight   fit   when   joined  together.  The   rigid   formwork   does   not   
require supporting  falsework.  Form   locks  are   used    for   end   stops.  The   outer 
surfaces  are   grooved   vertically  at   50  mm   centres  to   aid   cutting  and 
trimming. Plan  view of ICF is shown  in Fig. 1.  

 

 

Fig. 1 
Types of Forms 
 
Standard Forms –  These form  bulk  of the  forms  and  have  50mm EPS panels on 
both    sides   with    hard    plastic   ties    holding    the    panels.  Dimensions of  
these forms  are  1000 x  250 x  250mm. (See Fig. 2)  
 
Lintel  Forms - In  combination with Half Height  forms, these form the  top layer  
of all  wall gaps  and  hold  the  concrete thus preventing thermal leaks. Dimensions of 
these forms  are  1000 x 125 x 250mm. (See Fig. 3) 
 
Half Height Forms –Together with  the  lintel, these form  the  top layer  of all gaps in   
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the    wall   and    hold   the    required   steel    reinforcement.  
Dimensions of  these forms  are  1000 x  150 x  250mm. (See Fig. 4) 
Floor  Edge Forms – These form the  top most  layer, where  the  wall ends  and  floor 
begins.  This   envelopes the   floor   slab   and   thus prevents thermal  bridging.  
Dimensions  of  these  forms   are   1000  x 375/125 x 250mm. (See Fig. 5) 
 
Corner Forms – These constitute 90º corner of  the  building. The two  sides are 
50mm   EPS   panels   held    together   with    8   hard     ties.  Dimensions  of  these 
forms   are  750/500  x  250 x  250mm. (See Fig. 6) 
 
End  Forms – These create wall ending  by fitting  in inside the  Standard or 
Corner form  and  provide  a  smooth and  thermal bridge  ending  to  the  wall.  

Dimensions of these forms are  150 x 125 x 50mm. (See Fig. 7)  
     Fig. 2 Standard                         Fig. 3 Lintel                       Fig. 4 Half Height         

             Fig. 5 Floor Edge                 Fig. 6 Corner                 Fig. 7 End        

Specification of Raw materials:  
 

i. Expanded Polystyrene (EPS): Self-extinguishing type EPS shall conform to IS 
4671: 1984 having density not less than 25 kg/m3 and valid Restriction of 
Hazardous Substance (ROHS) test certification.  

ii. Polyurethane (PU) Foam Adhesive: Shall have Skin Formation of 8 min, Density 
25 kg/m³, Sound insulation 58 dB, Insulation  factor 35 mW/mK, Shrinkage< 2%, 

Fire rating B3, Insulation factor 35 mW/m.K and Water absorption of 1 % 
volume.   
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iii. Plasticizer: Slump retaining super plasticizer for self-compacting plastic 
concrete (CEMWET SP-3000) shall conform to IS 9103:1999  

iv. Hard Plastic Tie: Shall be made with HDPE  
v. Cast-in-place concrete: The ingredients, grade of concrete &                       

slump for walls, floors and roofs shall be used as per IS 456:2000.        
 
 
Typical Construction 
 
Construction process  
 
The   construction of   most   Insulating Concrete Forms (ICF) buildings  is  
fundamentally &   Monolithic a   process of stacking lightweight blocks together in  a  
similar manner to  building bricks, laying  reinforcement where  necessary and  pouring 
concrete  into  the  voids  of the  block  work. 
 
Footings 
The   footings  for   Insulating  Concrete  Forms  (ICF)   buildings shall be  reinforced 
concrete rafts or strips  that are   flat  and   even  enough  to  enable  stacking  of  the   
form blocks, with reinforcement starter bars set  ready  to connect with the  concrete 
when  poured into  the  formwork.  
 
Load bearing walls  
Any Insulated Concrete bearing System/Forms   wall   can   be   designed to   be   load  
 
Joints and connections  
Joints   and   connections with   other   building elements shall be kept   to   a 
minimum, especially when  the  flooring  or roofing  elements are  also  made  from 
Insulated Concrete System/Forms.  
 
Fixings  
The  foam  block   work  or form  work  forms  a  poor  basis for  any fixings.  Light 
loads are  generally carried  by  the  lining  or  facing  materials, such as  plaster 
board, and  heavier loads  can  be  carried by supporting points drilled  in  to the 
concrete   that    forms     the     inner    material   of    the     Insulated    Concrete 
System/Forms.  
 
Openings  
Major openings for doors, windows, etc., shall be set  out  in the  form work as  it is   
relatively  difficult    to   make    changes  later,  owing   to   the   fundamentally 
monolithic nature of the  structural elements. Once  openings have  been  made, they  
can  accommodate window and  door  frames of any  type. A typical  kind  of fixing  
uses  timber blocks set  in  to  the  ends   of  the  form  blocks  around the opening. 
Electrical  conduit and  plumbing is  generally run  in  chasing in  the depth  of the  
form blocks. 
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Finishes  
Finishes are  dependent on  the  materials used  to  face  the  Insulated Concrete 
System/Forms   units.   Typically, the    main    finish  is   a   render  or   render - 
equivalent  covering   or  paint.  Any  additional  cladding  can   be  added   to  the 
Insulating  Concrete  Forms  (ICF)  walls  subject to  making  appropriate sup-   ports  
for  it, although many sheet finishes, such as  plaster board, can  be  glued  directly  to  
the  surface of the  formwork. External  renders  require a  base or  skim   coat   
embedded with fiber  glass mesh, followed by a second coat  and  then  a texture 
coating, finally finished with an  ‘armor coat’.  
 
 
Structural Aspects 
 
The Insulating Concrete Forms (ICF) may be designed using   the appropriate design   
software. The  buildings constructed with  EPS shall be  designed as  reinforced 
concrete structure  since the  parameters required for their  design  are  the  same as  
needed  for traditional reinforced concrete.  In  the  calculation  model, the  building 
shall be  designed in accordance  with  IS 456:2000,  as   applicable,  as   structure  
composed of  load bearing walls  with a box-like structure. 
 
The  system shall be  designed to  provide  the  required performance against  the 
loads  to be  taken into  account in accordance with  IS 875 (Parts  1,2,4&5):1987. It  
shall also   provide  the  required bearing resistance  for  earthquake and  wind forces 
as  per IS 875 (Part  3):2015 and  IS 1893(Part1):2016, wherever  applicable. All 
relevant Indian Standards/ requirement of NBC shall be conformed. 
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5. STAY-IN-PLACE FORMWORK SYSTEM (WILL NOT BE CONSIDERED) 

 

Brief Discription  
 
 
The formwork system comprises of two filtering grids made of rib mesh reinforced by ‘C’ 

channel vertical stiffeners. The grids are connected by rebar which act as horizontal stiffeners 

and connector which act as a shear link. The grids on both faces act as sacrificial formwork in 

which concrete is poured in-situ. The vertical steel channels and horizontal steel bars act as 

steel reinforcement for load bearing wall. The connectors help to fold the formwork for easy 

transportation. 

 
After the erection of formwork panels in alignment, corners, edges of doors and windows frame 

are closed with rebar positioning & concrete of required grade is poured in the panels. The 

concreting may be done with a pump, bucket or with a shovel loader. The inside and outside 

walls are finished with cement plaster of suitable grade. 
 

 
 

The panels are prefabricated according to a structural plan (based on client’s architectural 

plans) designed by structural engineers. 

  
Product assembly Components in Structural Stay-in-Place 
Formwork Panel: 

 
The various parts of Structural Stay-in-Place Formwork panel are 
explained briefly below: 

 
 
Part – 1: C-Chanel 
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– These are vertical stiffeners, work as vertical steel in 

Reinforced Concrete wall 

–         It is made up of 0.6 mm thick galvanized sheet. The 180 GSM to 275 

GSM zinc coating is used based on geological location to 

prevent rusting of steel. 

–         Area of profile is 60.6 mm2 (i.e > 8 mm dia bar) 

–         Placed at every 200 mm distance along the width 

 
 

Part – 2: Rebar 

– Rebar’s are horizontal stiffeners at every 200 mm or 100 

mm centre to centre 

–         It is 5 mm dia MS bars and work as distribution bar. 

–         Made up of Fe 415 Grade steel 
 
 
 
Part – 3: Connector 

–         Connects C profile & Rebar. 

–         It is made up of 1.6 thick Cold Rolled Cold Annealed (CRCA) plates of 

120 gm/m2  zinc coated sheet to prevent rusting 

–         Works as shear link to connect steel on both face of form work. 

–         Also helps to avoid bulging of formwork during concrete pouring. 
 
 
Part – 4: Rib Mesh 

–         Rib meshes are filtering grids. 

–         They are made up of 0.42 mm thick high galvanized sheet with 180 

GSM to 275 GSM zinc coating used as per geological 

location to prevent rusting of steel 

– It works as reinforcement to plaster to prevent crack 

generated due to contraction and expansion. 

–         Also provide good bonding to plaster. 
 
 
Size and Types of Panels 

 

Panels are normally produced in sizes as given below (See 

Fig. 2): Width (W):   300mm, 500mm, 700mm, 900mm 

& 1100mm Height (H): 500mm to 5000mm in 

multiples of 100 mm. Thickness (T):  100mm, 140mm, 

160mm, 200mm & 250mm. However, customized 

sizes also be made available on demand. 
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Panel 

Type 
T 

mm 
A 

mm 
B 

mm 
W 

mm 
H 

mm 
C10 100 200 100, 200 300, 

500, 

700, 

900, 

1100 

Min. 

500 

then 

in multiples 

of 100 

C14 140 200 100, 200 
C16 160 200 100, 200 
C20 200 200 100, 200 
C25 250 200 100, 200 

 
 

                                                                                                     Fig.2 

 
Types of panels are given below: 

i. Standard single panels – These panels shall be used for slab shuttering but may also be 

used as shuttering option for RCC wall having thickness of more than 350mm. (Fig. 3) 

ii. Double panels – Double panels shall have inbuilt steel and not require extra reinforcement. 

In double panels, the grids shall be connected by articulated rebar loops and connectors 

that fold. 

These panels are of two types: 

(a)      Standard double panels shall be of fixed size and need to be cut on site for 
openings etc. 

(b) Customized double panels from the factory shall have required cutting for openings 

as per drawing and there is no need for cutting on site. 

(c) These panels create a monolithic structure as it allows pouring of walls and 

slab together. These panels shall be used for load bearing walls, retaining walls 

and shear walls. (Fig. 4) 

iii. Insulated Double panel – These panels shall have an integrated insulation on the exterior 

side. The insulated material shall be of polystyrene or polyurethane of required thickness 

as per design.(Fig. 5) 

iv.       Fiber Cement Double panel – These panels shall have its interior face as fibre cement board 
which has  smooth surface  and avoid plastering of walls. (Fig. 6). These panels may be used for 
water retaining structures.  

 
Fig.3 Standard Single Panel          Fig.4 Standard Double Panel 
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                    Fig.5  Insulated Panel                                 Fig.6 Fiber Cement Panel 

 

 

BASIC STEPS TO CONSTRUCT WITH COFFOR PANELS 
 
Foundation 

Strip Footing or normal column and beam structure up to Plinth level based on soil condition. 

In case of Strip footing, Structural Stay-in-Place Formwork panels will start from foundation and 

on the top of strip concrete raft which increase speed to come out from the ground 

 
Installation of Panel: 

 
Layout and Blocking 
a. The alignment shall be traced with chalk on the two sides. Boards/battens shall be nailed 

on the ground to indicate the positioning of one face of the panels. 
Positioning the Panel 
- The Structural formwork panels shall be fitted over projecting vertical reinforcing rods. Each 

panel shall be held vertically with wood pieces (boards/battens) or metal pieces (L-
sections/tubes). The minimum length of these bracing elements shall not be less than 
1.80m. The panels shall preferably be positioned beginning from the angles and from the 
doors. Whenever length of the wall does not correspond to a multiple of width of the panels, 
the last panel shall be cut with a rotary saw to adjust to length of the wall. The horizontal 
battens shall be installed on a single side. Thverticalityshall be checked using a plumb line 
or level. 

- Shuttering of Slab: after completion of Structural Stay-in-Place Formwork panel installation 

of the wall, slab shuttering will start either with use of Structural Stay-in-Place Formwork 

panel single panels or normal conventional shuttering for RCC or any other slab. 

- Plumbing and Electrification: After installation of slab shuttering, electrical and plumbing 

conduits can be placed in between panels. For installing the electrical box, panels can be 

cut with small grinder machine. 

- Panel alignment & slab steel needs to be checked & ensured prior to 
concreting. 
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- Concrete Pouring: The placing of concrete of specified grade is done in wall and slab in 

one go with either with Boom placer, stationary pump or manually. As all concreting is 

done in one go, a monolithic reinforced concrete structure is created. 

 
STRUCTURAL REQUIREMENTS OF THE CONSTRUCTION 

 
 
The design strategy is to utilize concrete and formwork steel to the ultimate and to provide 

standard solutions for minimum reinforcement to be used, wherever required, depending on the 

application and will be determined by structural calculations performed according to the IS 

456:2000. In seismic prone areas requiring seismic resistant construction, relevant provisions 

of IS 875 (Part 1, 2, 4 & 5):1987, IS 875 (Part 3):2015, IS 1893 (Part 1):2016, IS 4326:2013 

and IS 13920:2016 shall apply. 
 
 
Design analysis of the Structural formwork walls, panels, floor slabs etc. shall be done using 

Staad Pro Software or equivalent.  The Optimal result is obtained when walls shall be designed 

as braced construction elements whose horizontal loads are supported by other bracing 

elements belonging to the same construction e.g. shear walls. The panels with concrete shall 

act as “lightly reinforced RCC walls” as per clause 32 of IS 456:2000 and as “prefabricated 

concrete load bearing walls” as per IS 15916:2010 & IS 15917:2010 & amp; IS 15971:2010. 

The Structural Form work vertical reinforcement shall act as 8mm dia. and horizontal mild steel 

bar of 8mm dia. shall act as distribution steel, shall be taken for design as per National Building 

Code of India. 
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6    LOST IN PLACE FORMWORK SYSTEM -PLASWALL PANEL SYSTEM     

Plaswall Panel System is a lost in place formwork, where two fiber cement boards (FCB) of 6mm 
thickness each and HIMI spacers (High Impact Molded Inserts) bonded between two sheets of 
FCB in situ are erected to produce straight-to-finish panels. A monolithic structure is then created 
by filling the entire structure with M20 or higher grade of concrete as per the design. Additional 
load capacity can be obtained by providing extra reinforcing bars and/or by increasing grade of 
the concrete.   

 

An Isometric View of the Plaswall is shown in Fig. 1 below:     

 

 

 

 
 

SIZE OF  PANELS 

Panels  are   normally   produced   in    sizes     and  dimensions as  below: 

 

Length  : 2400mm/3000 mm 

Width  : 1200 mm 

Thickness    :  87  mm, 112  mm, 137  mm, 162  mm  &       230  mm including two  fiber  
cement boards of 6mm thickness each and  infill  of concrete     of      75mm,     100mm,125mm,  
150mm  and   218mm.  depending upon the structural design.  
 
The dimensional sketches are  shown  in Fig.2 
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Raw Materials 

 

i. Fiber   cement board   shall be 100% asbestos free   and conform to Type A, Category 3 

min. as stipulated in IS14862:2000. 
ii. Recycled plastic spacers made of High Impact Molded Inserts shall conform to the 

specifications of the Manufacturer. 

iii. PU Adhesive Glue shall conform to the specifications of the manufacturer. 

iv. Putty shall conform to IS 419:1967. 

v. Cement, sand, aggregate and   reinforcement steel   shall  be   as   per   the relevant Indian 

Standards. 

 

Construction, Installation and 
Jointing Procedure of Plaswall 

 

Foundation  The foundation type a raft, 
strip, isolated footing   shall be  decided   
based on bearing capacity of the  soil, 
site  condition, etc. However, the 
provision for starter bars for walls shall 
be ensured in all foundation scenarios. 
Typical sketch for starter bars from 
foundation are given below (Fig.3). 

 

 

 

                                                                                        Fig. 3 Typical Strip footing 

                            

                          
                                       Fig. 2 Dimensional sketches   
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Panel Installation  

 

Installation 
 

The  panel  shall be  lifted  slightly  and  then  placed  along  the  bottom angles. The panel shall be 
plumbed at edge and face sides with provision of shims, if needed. The  panel  shall be  screwed 
both  sides at  bottom at  250 mm  center to center, while  glue  is  applied  &  tacky. If glue is not  
available, spacing shall be  kept  at 200mm center to center. Support the temporarily angle   
installed on other   side of panel   to  hold  it  in position for concreting (Fig. 4) 
Corner connection details shall be followed as shown in Fig. 5. 

 

Fig. 4 Diagonal bracing                Fig. 5 Corner connection 

T-Section 

 

 After installing the primary walls, mark the place where corner will be constructed.   

 The joiner stud shall be placed and marked by pencil to have a vertical line reference.   

 The joiner stud shall be moved up by 60mm from slab to bottom of joiner stud. The stud 
hole shall be marked by pencil.  

 The marked slots shall be cut by 100mm angle grinder with dry type diamond blade.  

 Reinforced dowels shall be prepared, inserted & tied just after screwing the joiner stud 
corner connection. (Fig 5)   

 In case, the holes intersect with panel stud of the primary wall, the portion of primary stud 
shall be cut to accommodate the marked holes for T-connection. One 12mm vertical bar 
shall be provided as replacement.   

 In case of cross-connection, horizontal bars shall be provided. 

 

 

Nib End Wall Detail 

 

• For  nib, end  cap  shall be provided. 
• Glue  shall be  applied  on end  cap  stud  which  shall be  inserted to correct  

position and  screwed.
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Door & Window Jambs Installation 

 
• Light gauge door & window jambs shall be provided for the    panels Door jambs shall be 

installed along with the panel.   
• Window jambs shall be installed (not fixed) as shown in Fig. 7 of Annex 4 to 

accommodate concrete at window sills. This will eliminate honey-comb and ease pouring 
of concrete.  

• The window sill shall be overflowed by concrete and then    push down window frame.  
• The lintel panel shall be screwed    to press down the window frame. Spacing of screws 

shall be  the same.                        

 
Embedment of Services  

After installation of the panels, electrical and plumbing pipes shall be inserted into the panel as 
per the drawings.   

 

Placing of Reinforcement   
 
Placing of reinforcement of required grade shall be as per the structural drawings and IS 
456:2000 and IS 1139:1966.    
 
 
 
Concreting   
After placing of reinforcement and services in the panel, design grade / mix of concrete shall be 
poured by manually or by Pumping system. The concrete shall be poured from top of the wall or 
by cutting slit and attaching chute in the panel. Mix shall be prepared in accordance with section 
9.2 of IS 456:2000  Aggregate of max. size 6 to 10mm shall be used. Slump should be between 
175mm to 200mm.  
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Pouring of concrete 

• After  proper   mixing   of  concrete  as   per  the   mix,  concrete  shall be poured  manually 
into  the  panel  from  top  of the  wall or  by  cutting slit  and  attaching chute in the  panel. 
The first pour of concrete should be of 300mm height and after setting, concrete shall be 
poured up to 800mm as above. 

• After setting time of each pour of concrete, keep pouring upto 800mm height and continue 

till height of the wall. 
• Above process shall be followed horizontally for different walls. This  will allow setting  time   

of  concrete  for  the   previous  wall  while  the   next   wall  is  being poured. 
• Setting time of concrete shall be min. three hours but during that time other walls shall be 

poured. Since the project quantum will be big, there will be enough walls available to pour. 
• Rubber mallet shall be used for tapping the wall while pouring the concrete to avoid honey 

comb/segregation. 

 

Joint Treatment 

 

After  walls  are  completely  filled  and   mix  dried, joint  treatment  shall  be  done 

using  fiber  mesh tape  and  putty.  

 

 
 
Fig.8 Yellow Putty with Fiber mesh tape            Fig.9  Joint Treatment 

 

 

 

Construction of Slab 

 

Once construction of panels is completed, slab construction shall be done as per the structural  
drawings with  wall reinforcement and  connection with  slab reinforcement.  

All relevant Indian Standards/ requirement of NBC shall be conformed. 
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7. LOST-IN-PLACE FORMWORK SYSTEM – PLASMOLITE WALL PANEL 
 
 
Plasmolite Panels are lost in place formwork system comprising of two fibre cement boards 
(FCB) of 6 mm thickness and High Impact Molded Inserts (HIMI) bonded between two sheets 
which also acts as spacers. The panel is erected to produce straight to finish walls which are 
filled with light weight foam concrete. The system may be integrated with conventional 
column and beam and also with pre-engineered buildings. The panels may be used as non 
load bearing walls for external and internal applications. 

 

 
 

 
 

                Fig. 1 Isometric View of Plasmolite Panel 

Size of Panels 
 
Size: Panels are normally produced in sizes and dimensions as given below: 
Length:               2400/3000 mm 
Width:               1200 mm 
Thickness:           87 mm, 112 mm, 137 mm, 162 mm & 230 mm including two fibre cement 

boards of 6mm thickness each. 
 
Typical dimensional diagrams are shown in Fig. 2. 

 
 

Fig.2 Dimensional Diagrams 
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Raw Materials 
 

 Fibre cement board shall be 100% asbestos free and conform to Type A, Category 3 
min. as stipulated in IS 14862:2000. 

 Recycled plastic spacers made of High Impact Molded Inserts shall conform to the 
specifications of the manufacturer. 

 PU Adhesive Glue shall conform to the specifications of the manufacturer. 

 Foaming agent shall conform to the specifications of the manufacturer. 

 Putty shall conform to IS 419:1967. 

 Cement, sand, aggregate and reinforcement steel shall be as per the relevant Indian 
Standards. 

 
Panel Fabrication 

After cutting fibre cement sheet to the desired dimensions, the edge of the sheet shall be 
recessed using recessing machine. Using the panel jig, one fibre cement sheet 6mm thick shall 
be placed on top of jig with the smooth face touching the jig flat form. Desired number of HIMI 
spacers shall be placed on top of fibre cement sheet and PU adhesive applied on the stud 
flanges (32 pieces for full panel 1200mm x 2400mm). HIMI spacers shall be aligned using 
pattern board. Another 6mm thick fibre cement sheet shall be placed on top of the studs to 
close the first panel.  The same process as above shall be repeated until jig is filled with panels. 
Flat plywood covers shall be laid to compress the panel for 4 to 5 hours. 

Panel Installation  
Surface of beams, columns and slab shall be dowelled by drilling holes and grouting it by using 
epoxy resins in the holes. Spacing between dowels shall be 300 mm  as per design.  

 

Installation 

The panel shall be lifted slightly and then placed along the bottom angles. The panel shall be 
plumbed at edge and face sides with provision of shims, if needed.   It is essential that panels 
be first installed starting from face of supporting column. The panel shall be screwed both sides 
at bottom keeping the spacing as / design, while glue is applied & Stacy. If glue is not available, 
spacing shall be kept at 200mm center to center. Support the temporarily angle installed on 
other side of panel to hold it in position for concreting Joints between two panels shall be fixed 
by using FCB strips 50 mm wide inside the panel with help of glue, screws and tacking pins. 
After installation of panel, electrical and plumbing pipes shall be inserted into the panel as per 
the drawings. 
 
Concrete mix 
Plasmolite foam generator and mixer shall be used for this purpose. An elaborated mix of 
cement, sand/fly ash and water shall be prepared, quantities of which vary depending upon 
required density and strength of foam concrete. 
Concrete can be poured in the panel by pumping or manually directly from top or intermediate 
position depending on floor to floor height and site conditions. 

After walls are completely filled and mix dried, joint treatment shall be done using fibre mesh 
tape and putty. Mesh tape shall be sandwiched between first & second coats to have a hold 
over the wall. Wall is now ready to accept primer & paint. 

All relevant Indian Standards/ requirement of NBC shall be conformed.
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8  SISMO BUILDING TECHNOLOGY 

  

 
Sismo Building Technology is an insulating shuttering kit for whole building based on a three-
dimensional lattice made of galvanized steel wire. The lattice is filled with materials of different 
nature to serve as formwork. The basic structure of the Sismo building module is steel wire 
lattice. At the exterior sides of the lattice, infill panels are inserted, which transform the lattice 
into a closed structure that can be filled with concrete. The type of infill panels used depends on 
the purpose of the wall: load bearing or not, insulated or otherwise, etc. The steel wire also acts 
as armature and anchoring for the finished material and it holds reinforcement bars in place 
during concrete filling. 
 
This technology was initially developed in Belgium and the firm in 
India has a collaboration with n. v. Desmo-Home “Sismo” Ltd., 
Belgium. 
 
 
Description of the components is as follows: 
•          3D lattice (2.2 mm Ø galvanized steel wire) 
•          Infill panels (EPS, rock wool, mineral board) 
•          Structural filler (concrete) 
•          Finishing (plastering, natural stone, paneling etc.) 
 
 
 

 
               Sismo Wall                                                                          One-way girder-slab floor 
 
MODULES 
 
Type of Modules 
Depending on the internal and external material, the walls may be divided into following types:  

i. Inside & outside insulation (EPS) strips symmetrical and asymmetrical 
ii. Inside board and outside insulation (EPS) strips 
iii. Inside & outside board strips 
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iv. Inside & outside insulation strips 
v. 2 Sismo walls decoupled and insulated 

for an optimized acoustic performance. 
This type is typically used as separating 
wall between apartment and houses. 

vi. Module with insulation strips as core 
material Sismo floors and roofs may be 
plain, one and two-way slabs; as per 
requirement. 

 
 
DESCRIPTION OF THE COMPONENTS 
 
 
Steel Lattice 
The steel wire frame, lattice formwork for 
the walls, are available in panels of different 
dimensions as follows: 
•          Height: in multiples of 150 mm, with a max. of 12 m 
•          Length: in multiples of 100 mm, with a max. of 1.2 m 
•          Thickness: Max. 500 mm, depending on the type of wall /roof required 
 
 
Insulation strips and Interjoists 
The strips have fixed dimensions and shall be fixed with tongue and groove: 15 mm x 20 mm 
for EPS strips of thick- ness 38 mm to 118 mm and 10 mm x 15 mm (h x w) for other strips of 
thickness 38 mm. 
The inter joists have fixed dimensions (length 1200 mm & width 450 mm) but may be cut in 
length in multiples of 100 mm and width in multiples of 150 mm. These shall be available in 
various thicknesses from 100 mm to 350 mm. These shall have a ‘waffle’ structure (100 mm x 
75 mm) and the groove has depth of 30 mm and a width of 10 mm. Their shape ensures a good 
grip on the metal frame of the floor modules. 
 
The details of one-way girder-slab floor are as follows: 
 
•          The center to center distance between the ribs is in multiples of 150 mm 
•          The width of the ribs is 150 mm or in multiples thereof. The details of two-way girder-slab 

floor are as follows: 
 
The details of two-way girder-slab floor are as follows 
 

• The center to center distance between the ribs is in multiples of 150 mm on one side 
and 10cm on the oth- erside 

• The width of the ribs is 150 mm or in multiples thereof on one side and 100 mm on the 
other side 

 
MATERIAL REQUIREMENTS 
Hot galvanized steel wire shall conform to the specifications as given below: 
•        Zinc coating shall not be less than 60 g/m2 
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•        The dia. of the wires and rings shall be 2.2 mm ± 0.03 mm. 
•        Tensile strength: 680 N/mm2 min. 
•        Chemical composition:  C = 0.020 % min., Mn = 0.150 % min, 

Si = 0.250% max., P = 0.030 % max., S = 0.030 % max. 
Rings: Rings shall be used to hold the panels together during installation phase. 
Insulation strips and panels: 
 
•          Expanded polystyrene (EPS): shall conform to IS 4671:1984 and shall have density not 
less than 15 kg/m3. 
•          Fibre cement board (FCB) 5 mm thick: shall conform to IS 14862:2000. 
 
Cast-in-place concrete: The ingredients, grade of concrete & slump for walls, floors and roofs 
shall be used as per IS 456:2000. 
 
 
APPLICATIONS 
 
The technology shall be used for construction of structures consisting of load bearing walls, 
foundations, cellars, floors and roof etc. for residential, commercial and industrial purposes. 
 
 
PRODUCTION PROCESS 
 
The production of the modules is carried out in the Sismo Production Station (SPS).  
 
The fixing of the panels and placing of inter joists on respective walls and floors is done at site. 
Panels are installed after hardening of concrete. 
 
Accessories 
The accessories required for erection of the walls in construction site shall be as follows: 
 

• Struts: to support the panels during installation and pouring of concrete (max. distance 
of 2 m between two panels). 

• Strut for stanchion: to support stanchion for guard rail and used to align and support the   
top of panels at floor level during installation and pouring of concrete 

• Hollow profiles: to support the panels during installation and pouring of concrete (max. 
distance of 2 m be- tween two panels). 

• U-profiles: to connect the hollow profiles with horizontal steel wire supporting the panels 
during pouring of concrete. 

• Stapler & Rings: to connect the panels (7 rings per linear meter, on each side of the 
wall, back and front). 

• Lop ties and Tie twister: to secure the reinforcement bars to the metal frame. 
• Cutter: to cut the steel wire at the openings (doors, ceilings etc.) after hardening of the 

concrete. 
• Boards: (30 mm/120 mm) for proper alignment of the walls. 
• Props and Shuttering boards: as support for floors to spread the concentrated loads of 

the vertical props. The number of vertical props may be reducing by using load spread 
beams. 
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Construction process  
 

• The panels shall be placed on the foundation or on the floors. They shall be held 
together by rings longitudinally placed every 150 mm on both sides of the wall. 

• In the initial phase, the panels shall be supported on one of their sides by struts specially 
developed for this purpose. They shall provide lateral support to the panels till hardening 
of the concrete. The maximum distance between lateral supports should not exceed 2 
m. It should be possible to transform the struts to scaffolding to allow access at the top 
of the casing to monitor pouring of the concrete. 

• The free end of the panels (in case of openings, windows, doors or ceilings) shall be 
closed in the same manner as the common parts to ensure holding of fresh concrete. 

• The verticality of the walls shall be checked before and during casting. 
• The floor modules shall be temporarily, till hardening of the concrete, be supported by 

shuttering panels, beams and props. When props are used only for supporting the 
weight of fresh concrete, circulation and curing platform shall be used. 
 

Placing of reinforcement 
 
The modulated dimensions of the lattice shall be 100 mm horizontally and 150 mm 
vertically and in multiples thereof. The securing of the bars through the lattice, shall 
ensure a correct positioning of the reinforcement after pouring of concrete. Stirrups, 
straight, L and U shaped bars shall be placed during mounting of the modules. The lattice 
should not be combined with welded reinforcement mesh. The placing of vertical bars 
shall be done through the top of panels and shall progress together with the mounting of 
the panels. Horizontal bars for ties, lintels etc. shall be inserted sideways and progresses 
together with the mounting of the walls. It is sometimes required to remove the insulating 
strips used as formwork at the edge of the panels to be able to insert the horizontal 
reinforcement bars and then slide them back into position. 

• Length of U-shaped horizontal bars used shall be 1 m for straight length and 300 mm for 
bend portion, wherever required. 
 
 

Pouring of concrete 
 
The pouring of concrete shall be done with a pump device or a tipper. The following 
requirements shall be adhered to: The speed of concrete filling shall be limited to 1000 mm 
per hour. Concrete is filled in layers up to 500 mm and shall be filled up to a maximum height of 
6 m in a day. If filling is done with a pump device, suitable measures should be taken to cut the 
dynamic pressure of concrete. A flexible rubber sleeve is secured with retaining rings to the 
pipe of the pump device in order to limit the pressure of concrete by compressing the hose 
manually. 
 
Roofs with pitch below and over 30º shall be constructed with open and closed lattices 
respective 
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9.    GLASS FIBRE REINFORCED GYPSUM (GFRG) PANEL BUILDING SYSTEM 
         

 
1. Providing & Erecting GFRG Panels 
 
Standard quality GFRG panel of 124 mm thickness with modular cavities procured from GFRG 
panel manufacturing plant in the country, cut to required wall sizes and floor/ roof slab sizes in 
correct length and height, including cutting of door, window and ventilator opening as per the 
cutting drawing prepared by architects /design engineers for the construction of GFRG building 
and loaded in stillages for transportation to the construction site. Panels to be unloading at site 
using suitable fork lift/ crane.  
 
Erection of GFRG Panels in walls in all floors using suitable crane as per instructions of 
Engineer-in-Charge, as per cutting drawings and structural drawings, in perfect line and plumb, 
above RCC plinth beam/GFRG panel below and provide necessary lateral/ slanting support to 
keep the wall panel in safe position, providing & tieing of Reinforcement as per structural 
drawings and applying a coat of water repellant coating Zycosil/equivalent or equivalent product 
(1 Zycosil/equivalent compound: 10 water ) to saturation level over RCC plinth beam to provide 
water proofing treatment to joint between wall panel & plinth beam to make it sealed completely.  
 
Note: 
 
i. When cutting panel, “A” side is to be for outside or external surface of respective 

external wall and B side is to be for internal surface of wall 
ii. Erection of panel is to be with reference to both building plan & cutting drawing by 

following notational mark indicated in the cutting drawing as well as notional mark 
written on each panel cut as per cutting drawing 

 
2. Filling of empty cavities  
 

a) 1st pour / infill to be limited to 0.3 to 0.50 m height from bottom of the panel.  2nd Pour/ 
infill: infilling shall be done only after 90 minutes interval between successive pours. 
The maximum height of infill shall be restricted to 1.5m height or up to the top level of 
door / window. 3rd pour/infill: After an interval of 90 minutes of second pour, infill or 
pour the balance height up to the bottom of embedded RCC tie beam. Pour enough 
water just required to dampen the dry mix enough to form cake form after each stage. 
(If any rain falls in between any stages of concrete pour, make sure to cover the panel 
top to prevent ingress of water or water falling into the cavities. In case of water 
collection over the concrete inside the panel, drill 10mm hole in GFRG panel 
immediately above concrete filled level to drain out water before pour/in-fill of balance 
concreting).  

 
b) In filling of alternate empty cavities (as shown in the structural design drawing) with 

quarry dust mixed with 5% cement (by volume). After initial infill of 50 mm thick with 
M25 concrete at base/bottom of cavities to seal off, infill wall panel cavities in 3 stages 
with initial infill not more than 0.5 mt height and pour upto 0.3 length water to dampen 
the dry mix enough to form cake form 2nd & 3rd  infill upto horizontal tie beam as per 
instruction as given in a. Pour just required potable water after each stage of infill to 
make the mix damp enough to become cake form to be,. 
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3. Laying of GFRG panel as roof / floor slab panel and staircase panel  
 
Laying of GFRG panel as roof / floor slab panel and staircase panel using suitable crane as per 
instructions of Engineer-in-Charge, including providing support system with 25mm x 300mm-
400 mm wide plywood, as runner with proper prop below proposed micro beams including 
 
a. Cutting of top flange of panel to 180 mm wide (leaving 25mm projection on either side) 

to provide RCC embedded micro beam as per cutting drawings and structural 
drawings. 

b. Reinforcement for micro beams and tie beams to be provided in position with proper 
anchorage as per structural drawings. 

c. Provision for Electrical cabling, fan hooks and laying of pipes for plumbing work. 
d. Concreting of Tie beam, micro beam and top of GFRG panels (50 mm thick) with M-25 

cement concrete mix using coarse aggregate of size less than 20 mm including laying 
of 10 gauge 100mmx100mm size weld mesh with 25 mm effective cover from the panel 
top. 

 
Supplying and fixing 10 Gauge weld mesh of size 100mm x100 mm for floor/roof slab concrete 
screed over the micro beams as reinforcement. The weld mesh shall be fixed as per drawing. 
 
4. Waterproofing Applications & Sealing of Joints 
i.   Application of ZMB 60/equivalent solution (100 Kg ZMB 60/equivalent, 1 litre ZMB Nano 

Thinner, 20 litre water & 1 Litre Zycoprime/equivalent = 122 litre/kg) over already applied 
coat of Zycosil/equivalent & Zycoprime/ equivalent solution on the top of all the RCC 
plinth beams by brush/spray coat before erection of GFRG over RCC plinth beams in 
GF. In the case of upper floors 150 mm wide on floor slab for all the external walls, 
bath/toilet/ wet areas (3 hrs drying time) before erection of wall panel on upper floors 
including erection of parapet wall. 

 
ii. After erection of GFRG wall panels, seal all GFRG wall joints with paper tape 

temporarily. Water proofing treatment of vertical joints with Zycosil/equivalent water 
proofing Solution (1 litre of Zycosil/equivalent & 20 litres of water stirred first & 2 litres of 
Zycoprime/equivalent added and stirred (total 23 litres)) with 50 ml syringe till the gap 
and in filled concrete is completely saturated. After removing the paper seal, seal off the 
vertical joints with water proofing material “Grout RW/equivalent”. 

 
iii. Filling of joints between RCC plinth beam / floor slab and wall panel of external walls, 

toilet / bath room / wet areas walls on all floor and parapet wall over roof slab, stair case 
head room at the time of erection of GFRG panels with Grout RW/equivalent sealant 
compound after the erection of panel before the infill of concrete in panel cavities and 
fine finish. This applies for all horizontal and vertical joints between GFRG wall and slab 
panels. 

 
iv. Water proofing treatment of Vertical joints (of external side and internal side) between 

door frame, window & ventilator frames (on all four sides) of outer wall over the 
Zycosil/equivalent & Zycoprime/equivalent solution already applied (before the 
installation of door / window / ventilator frames in position) and fine finish with Grout 
RW/equivalent. 
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v. Water proofing treatment of RCC sunshade with Zycosil/ equivalent water proofing 
Solution (1 litre of Zycosil/ equivalent & 20 litres of water stirred first & 2 litres of 
Zycoprime/equivalent added and stirred (total 23 litres)) till it meets the saturation level 
and testing as per RILEM or by water drops test in which water drops do not absorb but 
drops remain or rolls. 

 
vi. In-filling / sealing of joint between RCC lintel cum sunshade and wall (on external side) 

in all floors by pushing in Grout RW/equivalent in paste form and coving 20 mm x 20 mm 
after applying a coat of Zycosil/equivalent & zycoprime/equivalent solution before 
cement plastering of top, bottom and sides of RCC sunshade. 

 
vii. Equivalent any waterproofing materials / grout which is tested on GFRG Panels and 

approved by the Competent Authority.  
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10.    STAY-IN-PLACE FORMWORK SYSTEM PVC FORM FOR SHEAR WALLS 
            

 
Brief Description  
 
Stay in place PVC form wall System consists of rigid poly-vinyl chloride (PVC) based polymer 
components that serve as a permanent stay-in-place durable finished form-work for concrete 
walls. The extruded components slide and interlock together to create continuous formwork with 
the two faces of the wall connected together by continuous web members forming hollow 
rectangular components. The web members are punched with oval-shaped cores to allow easy 
flow of the poured concrete between the components. The hollow Wall components are erected 
and filled with concrete, in situ, to provide a monolithic concrete wall with enhanced curing 
capacity due to water entrapment, as the polymer encasement does not allow the concrete to 
dry prematurely with only the top surface of the wall being exposed to potential drying. The 
polymer encasement provides crack control vertically and horizontally for the concrete, and 
provides vertical tension reinforcement thus increasing the structural strength of the wall. Steel 
dowels are necessary to anchor the wall to the concrete foundation.  
                      
Size of Panels  
  
Size: Wall Panels have been developed in various cross-sectional sizes as per project 
requirement and design. The common sizes are 64mm, 126mm, 166mm & 206mm. However 
available wall types are as follow: 
 

Wall 
components  

Wall Thickness 

Overall 
(Nominal) 

Concrete 
Core 

Insulation1 

N64 64 mm 60 mm 0 

N126 126 mm 120 mm 0 

 N64 walls are erected individually and not preassembled, except for headers and sills.  

 Pre-assembled walls sections are used for walls over 4300 mm (14') high 

 The height of walls made with the Formwork vary according to the requirement.  

 N126 walls less than 4300 mm (14') high are erected individually except for walls of 
unique projects and for headers and sills. 
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Panel Components 
 
 
 
 
 
 
 
 
 
 
 
    

Main Panel – 250 mm       Connector – 158mm 
        
 
 
 
 
 
 
 
 
 
 

Connector -33mm    Panel – 91mm 
         
 
 
 
 
 
 
 
 
 
 
 
    Jointer Connector                                         Basic Frame                                 
 
 
 
 
 
 
 
 
 
 
 

Window Frame                                            Azteca Frame       
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           Starter                                                              Jointer Panel  
        
Design Consideration 
 
General 
 
The walls shall be designed to accommodate a wide range of axial, wind and seismic load 
conditions, using the equations developed for conventional and slender concrete walls. 
However, one of the unique properties of Novel walls is the ability of the permanent polymer 
formwork to provide concrete confinement and reinforce the concrete in tension. There are two 
main structural elements used in the wall, namely panel sections and box connectors. The 
panels come as three-cell sections 250 mm wide, while the box connectors are one-cell 
sections 64 mm wide. The webs of these elements have oval cores which allow lateral flow of 
the poured concrete between the adjacent cells and provide a mechanical transfer of forces 
between the concrete and the polymer thus creating a composite action. 
 
Floor/Slab 
 
In-situ RCC slab as per IS:456:2000 shall be provided. 
  
Structural Aspects 
   
The buildings constructed with the system walls shall be designed as reinforced concrete 
structure since the parameters required for their design are the same as needed for traditional 
reinforced concrete. The building shall be designed in accordance with IS 456:2000, as 
applicable.  
The system shall be designed to provide the required performance against the loads to be 
taken into account in accordance with IS 875 (Parts 1-5):1987 and the data given by 
manufacturer for various panels. It shall also provide the required bearing resistance for 
earthquake and wind forces as per IS 875 (Part 3):2015 and IS 1893 (Part 1):216, wherever 
applicable. 
Foundation shall be specifically designed in accordance with provision given in IS 1904:2005. 
Both single and double panels should have starter bars from either foundation or ground floor 
slab. 
The structural design calculations should clearly demonstrate structural integrity and stability 
including connection details. In addition, any other requirement regarding safety against 
earthquake need to be ensured by the designer as per prevailing codal requirements. All 
relevant Indian Standards/ requirement of NBC shall be conformed. 
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11.  PERMANENT WALL FORM (PVC) 
  
Brief Description – Permaform is an innovative permanent structural walling system consisting 
of rigid poly-vinyl chloride (PVC) based polymer components that serve as a permanent durable 
finished form-work for concrete walls. The extruded components slide and interlock together to 
create continuous formwork with the two faces of the wall connected together by continuous 
web members forming hollow rectangular components. The web members are punched with 
holes to allow easy flow of the poured concrete between the components. Wall components are 
erected and filled with concrete, in situ, to provide a monolithic concrete wall with enhanced 
curing capacity due to water entrapment, as the polymer encasement does not allow the 
concrete to dry prematurely with only the top surface of the wall being exposed to potential 
drying. The polymer encasement provides crack control vertically and horizontally for the 
concrete, and provides vertical tension reinforcement thus increasing the structural strength of 
the wall. The resulting system is unique and provides substantial advantages in terms of 
structural strength, durability enhancement, weather resistance, seismic resistance, design 
flexibility, and ease of construction. Steel dowels are necessary to anchor the wall to the 
concrete foundation. 
 
This system is adaptable to any building design i.e. residential, commercial, industrial, low- and 
high-rise buildings.  Wall is very efficient in terms of acoustic performance, weather proof and 
highly resistant to termites’ attack, and is virtually maintenance free. The system has specific 
advantage to use near coastal areas as durability not affected due to salt-peter action. 

 
 

 
                      
 
Size of Panels  
Size: The Permaform PVC panels are available in various cross-sectional sizes as per project 
requirement. The common sizes are 110mm, 155mm, 200mm & 250mm. However customized 
sizes can also be produced on demand. 
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Panel Components 
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Uses and Limitations of System:  
Uses:   
As high capacity vertical and shear load bearing structural walling in multi-storey construction: 
the Permaform Wall shall be filled with reinforced concrete suitably designed to resist the 
combined effect of lateral and gravity loading. 
 
Limitations for using Permaform System on the basis of performance, safety, geo-climatic 
Conditions:  
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 Permanent PVC Forms Walls shall need preplanned & installed MEP/Services for 
concealed network. 

 Door and Window position shall not be changed after pouring of concrete. 

 Erection of panels shall be under supervision of trained staff. 
 
Design Consideration: 
 
General 
 The aim of structural design is to provide a structure that is durable, serviceable and has 
adequate strength. The standard sets out minimum requirements for the design and 
construction of concrete structures and members that contain reinforcing steel or tendons or 
both. It also sets out minimum requirements for plain concrete members. Walls shall be 
designed to accommodate a wide range of axial, wind and seismic load conditions, using the 
equations developed for conventional and slender concrete walls. However, one of the unique 
properties of Permaform walls is the ability of the permanent polymer formwork to provide 
concrete confinement and reinforce the concrete in tension. There are two main structural 
elements used in the wall, namely panel sections and connectors.  The webs of these elements 
have cores which allow lateral flow of the poured concrete between the adjacent cells and 
provide a mechanical transfer of forces between the concrete and the polymer thus creating a 
composite action. 
Structural 
   

1. The buildings constructed with Permaform walls shall be studied and designed as 
reinforced concrete structure since the parameters required for their design are the same 
as needed for traditional reinforced concrete.   

2. The system is intended for use where Architectural drawings are available and satisfy the 
various requirements. The Architects and the design team of the concerned developer 
(client) is responsible for the drawings and overall building design to comply with the 
various regulatory requirements applicable to the area. 

3. The architects shall liaise with the engineer of the developer and provide the necessary 
loading information for the design of the foundation. 

4. The system shall be designed to provide the required performance against the loads to be 
considered in accordance with codes and the data given by manufacturer for various 
panels. It shall also provide the required bearing resistance for earthquake and wind forces 
as per codes wherever applicable. 

5. Foundation shall be specifically designed in accordance with provision given in IS 
1904:2005. The design concept is same as that of the conventional building design. The 
safe bearing capacity and soil properties (soil investigation report) shall be provided from 
the site after soil investigations. Foundation shall be designed based on the soil 
investigation report. Panels should have starter bars from either foundation or ground floor 
slab. All foundations should be designed by experienced engineer with appropriate 
reference. 

6. The design assumptions, detailed calculations, references to necessary and detailed 
design drawings shall be made available on demand, if required. The structural design 
calculations should clearly demonstrate structural integrity and stability including 
connection details. Design calculations should have proper sketches annotated in 
English.In addition, any other requirement regarding safety against earthquake need to be 
ensured by the designer as per prevailing codal requirements. 
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Structural applications: 
 
 
 

 
 
 
Raw Materials  
  

Sr. No. Major Raw materials/ components 
1 PVC-Resin 
2. Calcium carbonate (CaCO3) 
3. Titanium dioxide (TiO2) 
4. Polyethylene Wax 

 
 
Construction and Workmanship 
 
Erection of panels 
 

1. As per the building plan and design, each wall component shall be cut using an 
automated cutting saw with a fine-tooth blade or grinder fitted with a cutting blade. 

2. The Surveyor shall ensure that the walls are clearly and accurately set out. Alignment of 
bottom track shall be marked and fixed with enough fixtures to ensure the bottom track is 
securely fastened to the concrete footing or slab. 

3. The first course shall begin with a corner piece and the two adjacent panels. The corner 
piece and adjacent panels needs to be plumbed from adjacent faces. 
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4. If a panel needs to be cut down to fit within the required dimension (therefore removing a 
panel anchor), a panel connector shall slide down between the two panels and be 
secured by screws. It shall be ensured that all the internal rib holes align with each other 
for the free circulation of concrete through the panels.  

5. The pieces shall be checked to ensure that the correct components are installed and 
properly oriented and that the coring is aligned. 

6. Bracing shall be provided at the top and bottom of the corner assembly and the 
components are screwed together at the top after the assembly is accurately plumbed. 
Bracing shall be screwed to the panels using one screw per brace ensuring that the 
screws engaged with the panel face. 

7. The erection of Permaform components shall continue sequentially, in accordance with 
the layout drawings, including the components for doors, windows and openings.  

8. Temporary bracing and steel reinforcing bars shall be installed as the wall erection 
proceeds. 

9. A brief checklist of points before pouring of concrete: 

 Metal strip on external wall corners secured by screws to the adjacent panels 

 Aluminum angles on top third of walls 

 Screws on window panels and bottom connectors 

 Sealant on all gaps Bracing for walls at regular intervals 

 Frames for doors and windows 

 10mm holes on window sill to ensure adequate concrete circulation eliminating voids 
in the panels 

 
 Placing of Reinforcement  

 
1. Reinforcing steel bars are to be provided as specified in the structural drawings for 

the project. 
2. Horizontal bars shall be placed through the coring in the components.  The horizontal 

bars shall be spliced to wall at a maximum of 6m length. Once the next stages of 
panels are installed, it shall be ensured that the concurrent horizontal bar splices over 
the first bar as per detailed in drawings.  The horizontal bars shall be lapped with the 
previous bars, as specified in structural drawings. 

3. Vertical steel reinforcement (re-bar) required as per design shall be placed within the 
panel cells created by the diaphragms of the panels at regular intervals to correspond 
with the design of reinforcement required in the wall. The vertical bars shall be tied to 
the foundation dowels by lifting the connectors approximately 12" (300 mm). This 
must be done prior to placing the horizontal bars except corners. This will provide 
solid attachment to footings. The vertical re-bar is most easily put in place full length 
after the wall assembly is erected and prior to concrete placement. The top of the 
vertical bar must be tied to the top horizontal bar securing its location. 
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4 At the first corner, the hooked horizontal bars are installed from both directions. 
Horizontal hooked bars are installed at the ends of straight walls prior to installing the 
next corner and are installed at intersections after erecting a sufficient length of wall. 

 
Concrete Pour 
 
1. Prior to starting concrete pour, the bracing must be re-checked to ensure that all members 

are properly installed and that the Permaform walling System components are located, 
aligned and firm.  

2. Concrete shall be poured by boom pump with a 50mm dia. end hose. The concrete 
specified shall be self-compacting, highly workable, free flowing mix poured from the top 
into the cavities or as detailed. For small building construction, concrete can be poured 
manually using a funnel.  

3. Filling the panels with concrete shall be done as per pour sequence table shown below. 
The panels will withstand the dynamic bursting pressure of fresh concrete. Extra midway 
horizontal bracing is required for panels more than 4m in height.  4. When normal 
concrete is used, then the use of 25mm concrete vibrator may be recommended to achieve 
full circulation of concrete around congested areas of reinforcement.  Gravitational 
pressure acts to self-compact the concrete inside the water tight cavities when self-
compacting concrete is used.  

4. It is preferable and recommended to use SCC (Self compacted concrete) at 150mm slump, 
such that, it flows freely to all the corners. Gravitational pressure acts to self-compact the 
concrete inside the water tight cavities when self-compacting concrete is used. 

 
 
Electric and Plumbing Ducts  
The electric and plumbing ducts etc. shall be placed inside the ducts prior to the concrete pour. 
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(i) Inspections & Testing   
Inspections & testing shall be done at appropriate stages of manufacturing process of all the 
elements. The inspected panels shall be stored & packed to ensure that no damage occurs 
during transportation.  
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12.  ADVANCED BUILDING SYSTEM – EMMEDUE 
 
 

ABOUT THE TECHNOLOGY 
 
 
Expanded Polystyrene (EPS) Core Panel System is based on 
factory made panels, consisting of self extinguishing expanded 
polystyrene sheet (generally corrugated) with minimum density of 

15 Kg/m3, thickness not less than 60 mm, sandwiched between 
two engineered sheet of welded wire fabric mesh, made of high 
strength galvanized wire of 2.5 mm to 3 mm dia. A 3 mm to 4 mm 
dia galvanized steel truss wire is pierced completely through the 
polystyrene core at the offset angle for superior strength and 
welded to each of the outer layer sheet of steel welded wire fabric 
mesh. The panels are finished at the site using minimum 30 mm 
thick shotcrete of cement & coarse sand in the ratio of 1:4 
applied under pressure. 
(Refer sectional details as shown). The shotcrete coat encases the EPS Core with centrally 
placed steel welded wire fabric mesh. 

 
The technology (developed about 30 years back) has been successfully used in many 
countries like Morocco, Algeria, South Africa, Kenya, Austria, Malasiya, Ireland, Romania & 
Australia with involvement of different agencies and brand names. 

 
PANEL TYPES 

 
The Panels being manufactured are of different types depending upon the application. The 
details of different types of typical panels are given below: 

 
Single Panel for structural 
uses 

 
 

Longitudinal wire 2.5 mm / 3.5 mm ø spaced @ 65 

mm 

 

 

Transverse Wire 2.5 mm ø spaced @ 65 mm  
 
 
 

 

Cross Steel Wire 3.0 mm ø approx 68 nos. / m2 

Polystyrene Core Density ≥15 Kg/m3, 

Thickness not less than 60 mm 

Finished Masonry Not less than 130 mm thick  

Single Panel for Internal partition, external walls and insulation 
 

Longitudinal wire 2.5 mm ø spaced @ 70 mm  
 

Transverse Wire 2.5 mm ø  spaced @ 70 mm  
 
 
 
 

 

Cross Steel Wire 3.0 mm ø approx 68 nos. / m2 

Polystyrene Core Density ≥ 15 Kg/m3, 

Thickness 40 mm to 320 

mm Finished Masonry 90 mm to 370 mm thick  
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Longitudinal wire 5 mm ø spaced @ 100 mm  

Transverse Wire 5 mm ø spaced @ 260 mm  

cement based plaster. The space between the panels are 

Polystyrene Core Density 25kg/m3 thickness 50 mm 

to 80 mm 
filled with concrete. It functions as insulating elements as 
well as formwork. 

 

Single Panel for horizontal structure for floor/ roof 
 
 

Longitudinal wire 3.5 mm / 4.5 mm spaced @ 65 

mm 

 

 
 

Transverse Wire 2.5 mm ø spaced @ 65 mm 

Cross Steel Wire 3.0 mm ø approx 68 nos. / m2 

Polystyrene Core Density 15 - 25 Kg/m3 

Thickness 80 mm to 160 mm 

Finished Masonry 155 mm to 235 mm thick 

a = EPS Nominal Thickness (variable between 80 mm to 160 mm); b = Distance between thickness steel 
meshes (a + 10 mm); 

c = Shotcrete thickness (average ≥ 25 mm); d = Total thickness (2xc+a) 
 
Generally used for buildings of not more than 4 storeys for floor and covering slabs with maximum span of 4 m.  

Floor Panel with reinforcement at joist 
 
 

Longitudinal wire 2.5 mm ø  spaced @ 70 mm  

 

Transverse Wire 2.5 mm spaced @ 70 mm  
 
 
 
 

Cross Steel Wire 3.0 mm ø approx. 68nos. /m2 

Polystyrene Core Density ≥ 15 kg/m3 
 

 

a = thickness of core;  b = thickness of concrete; c = overall thickness 
 
Panels are used for the floor and the roof system and reinforced in the joists with concrete casting on the site. 
The reinforcement of the panel is 

integrated during the panel assembly by additional reinforcing bars inside the joists as per the design. 

Suitable upto 8m span with the live load of up to 4 kN/m2. 
 

Double Panel 
 
 

External mesh  
Longitudinal wire 2.5 mm ø spaced @ 65 m  

Transverse Wire 2.5 m ø spaced @ 65 mm 
 
 
 
 
 
 
 

Cross Steel Wire 3.0 mm ø approx 68nos. /m2 

Polystyrene Core Density 25 Kg/m3 thickness 

50 mm to 80 mm 

Finished Masonry Finished inter-plate thickness 

120 mm to 200 mm 

 

 

 

Internal mesh 
 

 

Externally the panels are sprayed with traditional premixed 
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Connections 
 
 

Connecting  the  wall  panel 

to the concrete substrata 

By dowels embedded in concrete with adequate anchorage length. 

Coplanar panels By overlapping one row of electro-welded mesh and tying using 16 gauge 

wire. 

Walls panels and ceiling 

panels  of  intermediate floors 

By protruding the inner vertical dowels that connect the upper and lower wall 

panels through. Then putting corner mesh, tied with 16 gauge wire to the mesh 

of the lower wall panels as well as to the base mesh of the ceiling panel. 

Openings for doors & windows etc. are braced using flat mesh at 45o above 

and below corners of the opening. 

Consecutive Floors Using the same dowels utilized to connect the walls of the first floor to the 
foundation. 

Additional reinforcement of electro–welded mesh is provided on edges and 

diagonal fringe by tying on the inner and outer face of the panels by suitable 

wire. 

 

Staircase Panel 

 
 
 

Galvanized steel wire mesh: 
 
 
Longitudinal wires:                  2.5 mm dia  

Transversal wires:                  2.5 mm dia 

Cross steel wire:                   3.0 mm dia  

Polystyrene slab density:       ≥ 15 kg/m3 
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13.  RAPID PANELS 
  
ABOUT THE TECHNOLOGY 
 
The Rapid Panel is a prefabricated assembly of high-strength steel wire forming a panel with a 
core of expanded polystyrene (EPS). During construction, Rapid Panels are installed as walls 
and/or slabs. Specified mixtures of mortar or concrete are applied to the surfaces of the panels 
to complete the structure. The basic unit of the Rapid Panel is the zig-zag truss. Steel wire is 
bent into a zig-zag shape to form a continuous chain of web members. This bent wire is then 
welded to continuous chord wires at every node to form the complete truss. (See Figs. 1 & 2) 
  

         Fig. 1 Rapid Panel                                              Fig. 2 Panel System Wall 

 
 
PANEL TYPES 

 
Wall panel 

 

Top Wire 2.65 mm Ø 

Top distribution wire 1.90 mm Ø 

Truss wire 2.65 mm Ø 

Bottom wire 2.65 mm Ø 

Bottom distribution wire: 1.90 mm Ø 

 

Chemical Composition 

C < 0.153%, P < 0.016% 
S < 0.015%, Mn < 0.893%, Si % < 0.134 

Galvanizing Zinc coating of 60 gm/m2 ± 5 gm/m2 

Mechanical characteristics: 

9 mm dia  

Yield stress  

Breaking load  

Elongation 
65 mm dia  
Yield strength  
Breaking load 
Elongation 

 

 

> 680 N/ mm2, 

> 687 N/mm2, 

> 4.8% 

>618 N/mm2 

>632 N/mm2 

> 6.1 % 
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Polystyrene Core 

Density > 15 kg/m3, Flammability: Non Flammable, 

Moisture Continent at 50ºC: <1.1% 

Thickness: not < 50 mm 

Bead size: shall be > 95% between 

0.5 – 1.12 mm as per ASTM C 578 

 

Cast-in-place concrete 

The min. grade of concrete is M20 

and slump for walls, floors and roofs 

shall be as per IS 456:2000 
 

Cement Plaster 
Shall have a minimum 28-day compressive strength 

 

Roof Panel  
Top Wire 2.65 mm Ø 

Top distribution wire 1.90 mm Ø 

Truss wire 2.65 mm Ø 

Bottom wire 5.00 mm Ø 

Bottom distribution wire: 1.90 mm Ø 

 
Chemical Composition 

C < 24%,      P < 0.055% 

S < 0.055%, Ceq< 0.52% 
 

Galvanizing Zinc coating of 60 gm/ m2 ± 5 gm/m2 

Mechanical characteristics: 

 9 mm dia  

Yield stress 

 Breaking  load  

Elongation 

65 mm dia  

Yield strength  

Breaking load  

Elongation 

5.00 mm dia 

 
 
 

> 680 N/ mm2, 

> 687 N/mm2, 

> 4.8% 
 

>618 N/mm2 

>632 N/mm2 

> 6.1 % 

Yield strength  

Breaking load  

Elongation 

670 N/ mm2, 

816 N/mm2, 

> 14% 

 
 

Polystyrene Core 

Density > 15 kg/m3, Flammability: Non Flammable, 

Moisture Conti- nent at 50ºC: <1.1% 

Thickness: not < 50 mm 

MATERIAL REQUIREMENTS 
Galvanised high strength steel wire: Fe 500 & Fe 550 as per IS 1786: 2008 
Ordinary Portland Cement: 43 grade as per IS 269:2015. 
Fine aggregate: 4.7 mm size for concrete as per IS 383:2016 and plaster of sand 150 micron – 
2.36 mm as per IS 1542:1992 
Coarse Aggregate: of 20 mm & 40 mm size as per IS 383:2016. Steel reinforcement: as per IS 
1786:2008. 
Gypsum Plaster board: as per IS 2095 (Part 1):2011. 
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Adhesive: as per ASTM  881 
Plasticizers: as per IS 9103:1999 
Waterproofing compound:  as per IS 2645:2003 
Fibers: Polypropylene fiber mesh as per EN 14889-2:2006 
Ledger Bolt: Consists of 12.7 mm diameter L-shaped bolt with washers and nuts as per 

ASTM A 307. It shall be fastened to the panel wire sand plastered. 

Hartco clips: Formed from 11.11mm-wide, No. 20 gauge cold-rolled steel and manufactured 
by Stanley Hartco or 

Spenax Flex-C-Rings, No. 516 G100. 
 
 
CONSTRUCTION PROCESS 

 
The construction process of the panels is as follows: 

The shop-fabricated panels consist of welded wire zig-zag trusses and a foam plastic core to 
which structure plaster shall be applied on each side. The panels have vertical 75 mm deep 
14 gauge (1.63 mm) wire trusses spaced at 50 mm centers with preformed 57 mm thick 
expanded polystyrene (EPS) foam strips between. The assembly is held together with 14 
gauge horizontal wires on each face at 50 mm centers electro welded to the truss chords. The 
horizontal wires and vertical truss chords shall project 10 mm approx. beyond each foam 
plastic face to permit wire embedment within cement and gypsum plaster finish applied to 
each face after erection on the site. 

 
The panels are manufactured in 1.22 m widths and varying heights from 1.52 m to 3.55 m in 
increments of 100 mm. The nominal thickness of the panel is 75 mm resulting in a finished 
wall thickness, after plastering, of 100 mm or more. 

 

IMPLEMENTATION  

Panel System 
 

Raft foundation 
 

For only ground floor and G+1 unit constructions. When the soil is 

strong or when the soil is improved, this is done by using a slab/raft 

foundation. 

 
Strip foundation 

For only ground floor and G+1 unit constructions. When the surface 

soil is in a terrain with vegetation or lime, and it is required to locate 

the foundation in a stronger and deeper layer, this is done by using a 

strip footing. 

 

Existing foundation 
 

When a foundation already exists or when something is being 

constructed over existing construction, steps given below shall be 

followed: 

(i) Holes of 8 or 10 mm dia. of 100 mm depth every 400 mm shall be drilled and lined up with 
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inside of the wall. 

(ii) High strength steel bars of 8 or 10 mm dia. shall be placed in every hole leaving 400 mm of 

height above the foundation. 

(iii) The wall panel shall be tied with bars of 8 or 10 mm dia. on the outside of the mesh with 

steel wire, with a minimum of 3 ties per bar. 

 

Boundary Wall 
 

Following procedure shall be followed for construction of boundary walls: 

 
i) Bars of 8 or 10 mm dia shall be placed on top of the foundation, alternating one on the 

outside of the founda- tion and the other on the inside every 400 mm. 
ii) The bars that are placed on the inside shall be bent in such a way that they are rooted in 

the foundation. 
iii) The wall panel shall be located on the soil and plastered on the bordering side. They 

shall be placed in groups of two or three. 
iv) The mortar layer shall be dried, and the wall panel erected while straightening he interior 

bars. 
v) Finally, the wall panels shall be tied to the bars on both sides perfectly and plastered on 

the interior. 
 

Wall Panels 
 

Exterior wall panels shall be set with a minimum 6 mm clearance between the concrete slab 
edge and the panel reinforcement. The slab shall be attached with perimeter 63 mm-long by 
3 mm thick steel hold-down connector channels and 13 mm diameter foundation bolts placed 
at a distance of 1.22 m max. centers along width and at each panel end. Panel reinforcement 
and connector channels shall be attached with 305 mm long, 12 gauge (2.06 mm) wires 
extending approximately 45 degrees upward along each panel face from each channel end. 
The upper end of the diagonal wires shall be attached to the panel reinforcement. Panels shall 
be joined along vertical edges with 203 mm wide strips of 14 gauge 51 square mm welded 
wire mesh on each face centered on the panel joint. The mesh shall be attached to the 
vertical panel wire reinforcement with Hartco clips spaced 305 mm on center at the edge 
wires and 610 mm on center at interior wire Panels shall also be joined on both sides with 14 
gauge wire trusses). 
 

Interior wall panels shall be set and attached to hold-down 

connector channels with 12 gauge wires in the same 

manner as exterior panels. Approved powder-actuated 

anchors shall be used, provided they are adequate for 

applicable uplift loads. A nonstructural plaster ground shall 

be attached at the base of the interior panels if desired. 

 
Roof and Floor Panels 

 
The panels shall not be permitted to bear on wood-frame 

walls. Horizontal diaphragms shall be permitted the same 

shear values as vertical racking shear, provided the panels 
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are fastened to each other and to walls as described here. 

 
Installation of Panels 

 
The procedure for installing the panels shall be 
as follows: 

i. The panels shall be put in place according to the 

building plan as follows: 

 It must be ensured that the rebar is on the bottom of the panel. 
 Each panel shall have a portion of wire mesh on the end without polystyrene. 

 The adjacent panel shall be inserted into this 

area thereby locking them together. The 

overlapping wire mesh should be tied together. 

 The vertical rebar in the wall shall be allowed to go 
through the polystyrene in the panels.  

 It shall be necessary to cut some of the wire 

mesh to al- low this. The rebar on the bottom of 

the panel shall not be cut. 

ii. The polystyrene in the areas directly over the walls 

shall be re- moved. 

iii. The rebar that bends into the panels shall be placed 

according to the wall reinforcement and this bar shall 

be tied to the wire mesh on top of the panel. The 

vertical rebar shall be extended as necessary. 

iv.        The edge molds shall be placed around the perimeter of the panel as follows: 

 Each set of holes in the edge molds shall be tied tightly to the panel 

 It must be ensured that the edge molds are level and straight. 

 It must also be ensured that there is more than 50 mm clearance between the top of 
panels and top of edge molds. 

vi.       A minimum M20 grade of concrete shall be used. 
 
 
Supports and Cambers 

 
Slabs for roofs and floors shall be made with slab panels and supported during erection with 
temporary beams with props spaced at 900 mm, leaving a camber. The support beams shall 
be located on the bottom of the panel, always perpendicular to the direction of the zigzag 
trusses in the panel. 

 
Connections 

 
All the connections for walls and slabs shall use the self-connection system, where the mesh 
on the end of the panel shall be used to join the panels in different situations. 
 

Door and Window 

 
These shall be made by marking and cutting the mesh of the wall panel with a circular saw, 
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reciprocating saw, or with wire cutters, and reinforcing the edges on both sides with zigzag 
mesh. The zigzag mesh should extend 300 mm from the edges of the doors and windows. 
Afterwards, diagonal zigzag mesh shall be installed on every corner of 400 mm. 

 
Where edges and corners are reinforced, the poly- styrene along the perimeter of the opening 
shall be removed and the space is filled with mortar or con- crete to form a rigid boundary. In 
the area on top of the opening, the polystyrene shall be removed and reinforcing steel placed 
to form a lintel beam. 

 
Plumbing and Electrical Fixtures 

 
Water pipes and electrical conduits shall be placed within the panels as shown in the building 
plans by re- moving polystyrene from the portion. For layers pipes wire mesh shall be cut. 
Good practices of electrical and plumbing services shall be adopted. 

 
Plumb and Alignment 

It shall be assured that the wall panel is plumb and in line, and to maintain right angles 
between them, tension wire and metal rulers shall be used. The poly- styrene in the center 
of the panel shall be toothed on the surface to ensure better mortar connection and less 
wastage. 

 

Finishing 

 
i. Floor finishing 

• It must be ensured that the floor area is completely clear of any debris, dust and soil etc. 
•          It must be ensured that the floor surface is 

damp prior to finishing and it should be fully moist without any water stagnating on it. 

• Cement mortar of mix 1 cement: 3 sand shall be prepared and required quantity of 
mortar shall be applied to the floor to provide a smooth finish. 

 
ii. Ceiling finishing 

 A stiff mix of 1 cement: 3 sand mortar shall be prepared and applied to the ceiling, 
providing a level but rough surface. 

 It must be ensured that the first layer of plaster is damp prior to applying the finish layer. 

 Cement mortar of mix 1 cement: 4 sand shall be prepared and required quantity of 
mortar shall be applied to the ceiling to provide a smooth finish. 

 The total thickness of the ceiling finish should not exceed 19 mm below the panel wire 
mesh. 

 
iii. Wall finishing 

• Cement mortar of mix 1 cement: 4 sand shall be prepared and 25 mm plaster shall be 
applied to the pre- damp wall to give a finish surface. 

•          Wall plaster should be allowed to be cured for at least 7 days after placement. 
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14.  REINFORCED EPS CORE PANEL SYSTEM 
   
 
Reinforced Expanded Polystyrene Core (EPC) Panel System is a factory produced panel 
system for the construction of low rise buildings upto G+3 and as filler walls in high rise RCC 
and steel frame buildings. In this technique, a core of undulated polystyrene is covered with 
interconnected zinc coated welded wire mesh on both sided reinforcement and shortcrete 
concrete. 
 
The panels are finished on site by pouring concrete (double panel, floors and stairs) and 
spraying concrete to realise the following different elements of the system: 
 
•          Vertical Structural Walls 
•          Horizontal Structural elements 
•          Cladding elements 
 
 
PANEL TYPES 
 
The panels are of three types depending upon the application as shown below: 
 
Single load bearing Panel 

 
Longitudinal wires 2.5 /3.0 mm Ø @80 mm c/c 

 

Transverse wires 2.5 /3.0 mm Ø @80 mm c/c 

Connectors & cross wires 3.0 mm Ø @ 150 mm c/c 

 
Polystyrene core 
conforming to IS 4671 

Density : ≥ 15 kg/m3 
Thickness: 50 mm to 160 mm 
Wave Depth: 15 mm 

Finished Masonry Not less than 130mm thick 

 
Single Non Load Bearing Panel 

 
Longitudinal wires 2.5 /3.0 mm Ø @80 mm c/c  

Transverse wires 2.5 /3.0 mm Ø @80 mm c/c 

Connectors & cross wires 3.0 mm Ø @ 150 mm c/c 

 
Polystyrene core 

Density : ≥ 15 kg/m3 
Thickness: 40 mm to 280 mm 
Wave Depth: 5 mm 

Finished Masonry 90 to 370mm thick 

 
Single Floor Panel 
 
Used as floors or roofs span upto 5 m x 5m and supported by the walls in all the sides. The 
panels are finished on site by 50 mm of casted concrete in upper side and 30 mm of projected 
plaster in the lower side. 
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Longitudinal wires 2.5 /3.0 mm Ø @80 mm c/c  

Transverse wires 2.5 /3.0 mm Ø @75 mm c/c 

Connectors & cross wires 3.0 mm Ø @ 150 mm c/c 

 
Polystyrene core 

Density : ≥ 15 kg/m3 
Thickness: 80 mm to 160 mm 
Wave Depth: 5 mm 

Finished Masonry Not less than 80mm thick 

 
Two Pot Floor Panel 
 
With span up to 9 m, these panels are characterized by the presence of joist. The joists are 
reinforced on site by the steel bars according to the structural verification and are finished by 40 
mm of casted concrete (M25) on the upper side and 25 mm of projected plaster (M15) in the 
lower side. 
 

Longitudinal wires 2.5 /3.0 mm Ø @80 mm c/c  

 
Transverse wires 

2.5 /3.0 mm Ø @75/150 mm c/c 

Connectors & cross wires 3.0 mm Ø @ 150 mm c/c 

 
Polystyrene core 

Density : ≥ 15 kg/m3 
Thickness: 40 mm to 280 mm 
Wave Depth: 5 mm 

Finished Masonry Not less than 65mm thick 

 
Material Requirements 
 
Steel for both wire mesh and connectors. 
Zinc Coating – The zinc covering is variable with the diameter of the wire mesh. Standard wire 

mesh shall be 3.0 mm dia and minimum zinc coating galvanizing shall be of 60 gm/m2. 
 
Mechanical characteristics 

Tensile strength (2.5 mm Ø)         :             ≮ 750 N/mm2
 

Tensile strength (3.0 mm Ø)         :             ≮ 700 N/mm2
 

Yield strength (2.5 mm Ø)            :              ≮ 680 N/mm2
 

Yield strength (3.0 mm Ø)            :              ≮ 600 N/mm2
 

Elongation                                    :             > 8% 
Chemical characteristics 
% C                                              :             < 0.24 
%P                                                :             < 0.055 
%S                                                :             Max 0.045 
%Ceq                                           :             <0.52 
%Si                                               :             0.300 – 0.600 
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The panels are used as: 
 
i) Load bearing walling in buildings  
ii) non- load bearing wall panels 
iii) partition infill wall in multi storey framed buildings  
iv) floor / roof slabs 

Installation Procedure 
 
Foundations 
Foundations for the EPS Core Panel system whether strip or raft are conventional. If strip 
foundations are used, they should be levelled and stepped as this makes panel positioning 
easier. 
 
For EPS Core panels, parallel sided timber or metal template of the width of panel shall be 
required to mark the position of the wall panels on the foundation and the spacing of the starter 
bar holes. 
 
Wall start-up 
 
• Line wall positions shall be marked and profiled. 
• A timber or metal template of the exact width of panel (from wire to wire) shall be used to 

mark the position of the panels with chalk or pencil lines. 
• On the panel, lines positions shall be marked to drill the starter bar holes. These should 

be in a zig zag pattern at 600 mm centres on each side of the panels. Starter bars should 
be at all panel joints and on the opposite side in mid panel plus at all wall corners and 
joints. 

• Starter bars should be either 6 mm or 8 mm dia. 500 mm long with 100 mm drilled into the 
foundations and 400 mm above. 

• Drill bits shall be used to give a tight fit with the starter bars. 
• Once starter bars are in position, EPS Core panels shall be placed between the starter 

bars, starting from a corner. Starter bars shall be wire-tied to the panel mesh and the 
panels to each other on the overlapping mesh. 

 
Wall construction 
 
• All corners and wall joints shall be reinforced with right angled wire mesh to the full height 

of the walls. 
• To cut panels to fit for door & window openings, wire should be cut with a wire cutter or 

angle grinder. Mea- sure and mark the cut lines before starting to cut. 
• After the wire mesh has been cut, EPS shall be cut with a hacksaw blade or stiff blade 

hand saw. 
• Added steel mesh reinforcement shall be required around door and window openings to 

ensure that no plaster cracks form in these areas. Mesh reinforcement strips shall be tied 
diagonally with wire around openings before plastering. 

• Once wall panels are in place and tied together, bracing shall be required to hold them 
vertical before plastering. This shall be done only on one side of the panels. 

• Once the panels are plastered on one side, the wall bracing shall be removed after 24 h. 
Plastering on other side can be done without bracing. 

 
Door and Window fittings 
• Fix a metal angle iron or hollow tube sub frame into the openings before plastering. Fix and 
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plaster these in place and then secure the frames to the sub frame. 
• In order to secure heavy door/window frames, the EPS where the bolts are to be fixed to 

the wall, shall be burnt or cut and this space shall be filled with mortar or concrete to hold 
the bolts. 

 
Roof/floor panel   
• After the vertical panels are assembled, verticality of the walls shall be checked and the 

bending meshes positioned on all the corners. Thereafter, horizontal bending meshes shall 
be placed to connect the floor/roof to the vertical panels. The bending meshes shall be 
fixed throughout the perimeter of the floor/roof, at the level of intrados.  

• When the horizontal bending meshes are fixed and checked, floor/roof panel shall be 
placed on these. The lower mesh of the panel shall be fixed by steel wire to the bending 
meshes. 

• Between the edges of floor/roof panel and vertical panel, gap of 35 mm should be left to 
ensure structural continuity. The plaster applied on the walls shall be continued from one 
level to another level. 

• Placing of the EPS Core Panel elements for the floor and/or roof should be done before the 
application of the external layer of plaster on the walls. Casting of concrete on the floor/roof 
panels (after placing the additional reinforcing bars, if required) should be done after the 
walls are plastered and a number of props shall be put to limit the deformation of the panel. 

 
Plastering 
• Plastering shall be done by machine or hand. 

• The indicative quantity of each material per m3 

shall be: 
i) Cement: 350 kg 
ii) Sand with mixed granulometry: 1600 kg. Sand 

should be without clay or any organic sub- 
stance and totally washed.  

iii) Water – 160 l. The quantity of water may be different according to the natural sand 
moisture. W/C = 0.52 and I/C = 4.50 shall be maintained.  

• Any problem of workability should be solved without adding water. The retraction cracks 

formation may be avoided by adding polypropylene fibers in the mix (1kg/m3). 
• In order to control the final plaster thickness, some guides should be used. These shall 

be re- moved as soon as the plaster ‘sets up’ and the spaces are filled and are smoother 
before the plaster gets dry. 

• Spray application should be done in two steps with a first layer covering the mesh applied 
on both the sides of the wall and the finishing layer as soon as the first layer gets dry. 

 
Plumbing and electrical fittings 
• Plumbing and electrical conduits shall be behind the panel wire mesh before plastering. 
• The  space  behind  the  wire  mesh  shall  be opened up by using a blow torch to partially 

melt the EPS along the lines of the conduits. 
• As the EPS used in the panels is fire retardant, it will melt under the flame but not burn. 
• The wire mesh shall be cut with wire clippers to make space for DB boards, switches and 

plug boxes. 
 
Connection - The Reinforced EPS Wall system is composed by panels consisting of a 
polystyrene sheet assembled together with welded wire mesh. 
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15.  QUICKBUILD 3D PANELS 
 
In quick build 3 D Panel system, the panels consist of fire 
resistant grade insulated polystyrene core, two engineered layers 
of Galvanized Steel Mesh and galvanized steel trusses. The steel 
trusses are pierced through the polystyrene core and welded to 
the outer layer sheets of Galvanized steel mesh. 

 
The wall panel is placed in position and a wythe of structural plaster 
is applied to both sides. The wall panel receives its strength and 
rigidity from the diagonal cross wires welded to the welded-wire 
fabric on each side. This combination produces a truss behavior, 
which provides rigidity and shear terms for a full composite behavior. 

 
The shell of the structure is built by manually erecting the panels 
directly onto the slab with reinforcement rods. Desired utilities like 
doors, windows and ventilators may be pre-built while plumbing, 
electrical conduits may be added onsite. 

 
These panels are used in the construction of exterior and interior 
load-bearing and 

non-load bearing walls and floors of buildings of all types of construction. The details of these 
panels are shown in figures given at the right. 

 
PANEL TYPES 

 
 
The panels being manufactured are of three types depending upon the application. The 

details of different types of typical panels are given below: 

 
Wall Panel  
Longitudinal wire 2.5 mm Ø @ 50 mm  

 
 
 
 

 
 
 
 
 

 

Transverse 2.5 mm Ø @ 50 mm 

Steel truss wire 3.0 mm Ø pierced through the core at 

offset angle @ 100 mm spacing 
Chemical Composition C < 0.24%,  P < 0.055% 

S < 0.055%, Ceq< 0.52% 
Galvanizing Zinc coating of 60 gm/ 

m2 ± 5 gm/m2 
Mechanical 
characteristics: 
Yield stress 
Breaking load 
Elongation 

 

> 600 N/ mm2, 

> 680 N/mm2, 

> 8% 

Polystyrene Core Density > 15 kg/m3 

thickness 50/80/100 mm 
Self-load 120 kg/m2 
Load bearing 350 kN/m 

Plaster ratio: 
In two coats 

1st coat of 20 mm of 1:2:3 (1 
cement: 2 sand: 3 chips) 2nd coat of 
10 mm of 1:5 (1 cement: 5 sand) 
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Roof Panel 
 
 

Longitudinal wire 2.5 mm Ø @ 50 mm  
Transverse 2.5 mm Ø @ 50 mm 
Steel truss wire 3.0 mm Ø pierced through the core 

at 

offset angle @ 100 mm spacing Chemical Composition C < 0.24%,  P < 0.055% 

S < 0.055%, Ceq< 0.52% 

Galvanizing Zinc coating of 60 gm/ 

m2 ± 5 gm/m2 
Mechanical 

characteristic

s: Yield 

stress 

Breaking 

load 

Elongation 

 
 
 

> 600 N/ mm2, 

> 680 N/mm2, 

> 8% Polystyrene Core Density > 15 kg/m3 

thickness 50/80/100 mm 
Self-load 280 kg/m2 
Load bearing 10 kN/m2 
Plaster ratio 30mm thick: 

In two coats 

1st coat of 20 mm of 1:2:3 (1 
cement: 2 

sand: 3 chips)                                  

2nd coat of 10 mm of 1:5 (1 

cement: 5 sand) Concrete 75 mm thick: 1:2:4 (1cement: 2 sand: 4 chips 
50% of 

size < 18mm + 50% of size < 
10mm) 

 

Staircase Panel 

This panel consists of expanded polystyrene block shaped according to designing 

requirements and reinforced by a steel mesh. The block is joined by steel wire connectors 

welded in electro-fusion across the polystyrene core. These are used for the construction of 

flight of stairs up to a max span <6m having a live load of 4kN/m2. The reinforcement steel 

bars have to be placed inside the holes before concrete casting. 

 
Longitudinal wire 2.5 mm Ø @ 50 mm 

 

Transverse 2.5 mm Ø @ 50 mm 
Steel truss wire 3.0 mm Ø pierced through the core 

at 

offset angle @ 100 mm spacing Chemical Composition C < 0.24%,  P < 0.055% 

S < 0.055%, Ceq< 0.52% 

Galvanizing Zinc coating of 60 gm/ m2 ± 5 

gm/m2 
Mechanical 

characteristics: 
Yield stress 
Breaking load 
Elongation 

 

> 600 N/ mm2, 

> 680 N/mm2, 

> 8% 

Polystyrene Core Density > 15 kg/m3 

thickness 50/80/100 mm 
Self-load 280 kg/m2 
Load bearing 10 kN/m2 
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Plaster ratio 30mm thick: 

In two coats 

1st coat of 20 mm of 1:2:3 (1 
cement: 2, sand: 3 chips)                                  

2nd coat of 10 mm of 1:5 (1 cement: 
5 sand) 

Concrete 75 mm thick: 1:2:4 (1cement: 2 sand: 4 chips 
50% of size < 18mm + 50% of size 
< 10mm) 

MANUFACTURING PROCESS 
QuickBuild 3D panel is manufactured from welded wire space frame integrated with a 

polystyrene (EPS) insulation core sandwiched between two layers of engineered galvanized 

steel mesh that are held together with steel trusses. Steel trusses are pierced through the 

polystyrene core and welded to the outer layer sheets of galvanized steel mesh to form a rigid 

panel. 

For any structure, foundation is built using conventional methods, starter bars are cast into the 

slab. The panels are erected vertical in plumb and temporarily supported by way of bracing 

Rebar which is set between the mesh and the polystyrene (for easy wall alignment). Splice 

meshes are then fixed using fasterner tool. Door & window open- ings can be cut both before 

or after panel erection. Roof panels are then erected and fastened with joining mesh. 

Concealed plumbing and electrical wiring can be pre-built into the panel using hot air torch. 

Subsequently, doors and windows are fixed. Structural plaster is finally applied pneumatically 

on both sides and concreting of exterior side of the roof panel is done. Natural Curing is done 

for concrete to gain strength. 

 
FIXING OBJECTS TO WALLS 

 
 Light weight object: 2.5 mm screws, pins or similar 

devices may be used. 

 Heavy object (shelves, water tanks etc.): 

Plastic pins with 45 mm screws or similar 

devices are rec- ommended. 

 Very heavy object: During erection, metal 

pins may be inserted in plaster pallets. 

Alternatively, threaded pins fastened with 

epoxy resin may be used. 
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16.   CONCREWALL PANEL SYSTEM 

 
ABOUT THE TECHNOLOGY 
 
 

The Concrewall System is an industrial system for the construction of 

structural walls of reinforced concrete for building in single panel up to 

G+3. 

 
The system is composed of a factory produced panel of undulated 

(wave shape) poly- styrene covered on both sides by an electro-

welded zinc coated square mesh of galvanized steel and linked by 40 

connectors per sq m made of high-elastic-limit, 3 mm dia wires 

realizing a 3 dimensional hyper-static reinforced steel. (Figs 1 & 2) 

 
The panels are assembled on site and in-situ concrete (double panels, 

floors, stairs) and shotcreted concrete sprayed (single panel) to realize 

the following different elements of the system: 

 Vertical structural walls 

 Horizontal structural elements 

 Cladding element 

 Internal Walls  
 
 

    
Fig.1: Single (core) 

 

 
 
  Fig. 2 Cross Section 
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PANEL TYPES 

Single Bearing Panel – Used as Load Bearing Wall 
 

Fig. 3 Single Bearing Panel                                 Fig. 4 Single Non-load Bearing Panel           
 

Mesh 

Width                                    : 1235 mm 

Longitudinal wires  : 2.5/3.0 mm ø @ 80 mm c/c (max)  

Transverse wires                 : 2.5/3.0 mm ø @ 75 mm c/c (max)  

Connectors & cross wire       : 3.0 mm ø @ 150 mm c/c 

EPS 

Density                                             : ≥ 15 kg/m3 

Thickness                                         : 40 mm to 240 mm 

Wave Depth                                      : 15 mm 
 
 

Single Non Load Bearing Panel 
 
 
Mesh 

Width                                  : 1235 mm 

Longitudinal wires                         : 2.5/3.0 mm ø @ 80 mm c/c (max)  

Transverse wires              : 2.5/3.0 mm ø @ 75 /150 mm c/c (max)  

Connectors & cross wire   : 3.0 mm ø @150 mm c/c 

 
EPS 

Density                                             : ≥15 kg/m3 

Thickness                                         : 40 mm to 280 mm 

Wave Depth                                      : 5 /15 mm 
 
 
 
 
 
 
 
 
 
 
 

mailto:@150


 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 234 of 368 

 

 

 
Single Floor Panel 

 
 
Used as floors or roofs span upto 5 m x 5m and supported by 

the walls in all the sides. The panels are finished on site by 50 

mm of casted concrete in up- per side and 30 mm of projected 

plaster in the lower side. 

 
Mesh 

Width                       : 1235 mm 

Longitudinal wires : 2.5 / 3.0 mm ø @ 80 mm c/c 

Transverse wires : 2.5 / 3.0 mm ø @ 75 mm c/c  

Connectors & cross wire : 3.0 mm ø @ 150 mm c/c 

 
         Fig. 5 Single Floor Panel 

EPS 

Width : 1200 mm  

Thickness : 80 mm to 200 mm  

Density     : ≥15Kg/m3 

 
Floor Panel with Joists 

 
 
Galvanized steel wire mesh 

Longitudinal wires                            : 2.5 mm ø every 70 mm 

Transversal wires:                            : 2.5 mm ø every 70 mm 

Cross steel wire:                               : 3.0 mm ø (approx. 68 per 

m2) 

Polystyrene slab density                  : ≥15 kg/m3 
 

 Fig. 6 Floor Panel with joists 
 
This panel is used for the floor and the roof system and it is reinforced in the joists with concrete 
casting on the site. 
 
 
The reinforcement of the panel is integrated during the panel assembly by additional reinforcing 

bars inside the joists as per the design.These are suitable for slabs having spans up to 8 m and 

with live loads up to 4 kN/m2. 
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MATERIAL REQUIREMENTS 
 

Raw Materials 

 Steel for both wire mesh and connectors 

 Zinc Coating – The zinc covering is variable with the diameter of the wire mesh. 
Standard wire mesh shall be of 2.5/3.0 mm ø and zinc coating galvanizing shall be of 
60/90 gm/m2 with a tolerance of ± 5 gm/m2. 

 Mechanical characteristics 

Tensile strength (2.5mm ø)                    : 750 N/mm2 

Yield strength (2.5mm ø)                        : 680 N/mm2 

Tensile strength (3.0mm ø)                    : 700 N/mm2 

Yield strength (3.0mm ø)                        : 600 N/mm2 

Elongation                                              : > 8% 

Chemical characteristics 

% C                                           : < 0.24 

% P                                            : < 0.055 

% S                                          : < 0.055 

% Ceq                                     : < 0.52 

 

 Expanded Polystyrene – Self-extinguishing type EPS in accordance with IS 4671:1984 
(UNI EN 13163:2013) having density not less than 15 kg/m3. 

 
PRODUCTION PROCESS 

 
 

Concrewall Panels of different dimensions are produced with two raw materials namely steel 
wire in coils and polystyrene blocks. 

 
1.        Galvanized wire: It includes the following phases: 

 Perfect straightening and cutting of the required wires 

 Assembly by electrical welding of the wires of different dia to make mesh of pre-
established lengths 

 
2.      Polystyrene blocks EPS: The most complete hypothesis shall include the following: 

Shape the dried blocks and cut sheets of a specific form and dimension according to 
the final type of product. The possible scraps are grounded and recycled, within certain 
limits, in the production of EPS blocks on the condition that these are first cleaned and 
are without any foreign substance, with particular attention to the presence of dust. 

 
3.      Assembly: 

Assembly of the Concrewall panel shall be made by electro-welding no.6 wires (in 
transversal and perpendicular position with respect to the panel surface) with two 
meshes, forming a sandwich including the EPS sheet between these, which has been 
previously inserted. 

 
4.       Operations ‘out of line’: 

The production line is complete after cutting and bending of the external 
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overlapping meshes. 

 
INSTALLATION PROCEDURE 

 
 

1.      Foundations 

Where Foundations for the Concrewall System are used, they should be levelled and 

stepped as this makes panel positioning easier. 

For concrewall panels, parallel sided timber or metal template of the width of panel shall 

be required to mark the position of the wall panels on the foundation and the spacing of 

the starter bar holes. 

 
2.       Wall start up 

Line wall positions shall be marked and profiled. 
A timber or metal template of the exact width of panel (from wire to wire) shall be used 
to mark the position of the panels with chalk or pencil lines. On the panel lines, positions 
shall be marked to drill the starter bar holes. These should be in a zig zag pattern at 600 
mm centres on each side of the panels. Starter bars should be at all panel joints and on 
the opposite side in mid panel plus at all corner joints. Starter bars should be either 
6mm or 8 mm dia, 500 mm long with 100 mm drilled into the foundations and 400 mm 
above. Drill bits shall be used to give a tight fit with the starter bars. Once starter bars 
are in position, place the Concrewall panels between the starter bars starting from a 
corner. Starter bars shall be wire-tied to the panel mesh and the panels to each other 
on the overlapping mesh. 

3.             Wall construction 

All corners and wall joints should be reinforced with right angled wire mesh to the full 
height of the walls. To cut panels to fit for door & window openings, wire should be cut 
with a wire cutter or angle grinder. Measure and mark the cut lines before starting to cut.           
After the wire mesh has been cut, EPS shall be cut with a hacksaw blade or stiff blade 
hand saw. Added steel mesh reinforcement shall be required around door and window 
openings to ensure that no plaster cracks form in these areas. Mesh reinforcement strips 
shall be tied diagonally at every corner of openings before plastering. Once wall panels 
are in place and tied together, bracing shall be required to hold them vertical before 
plastering. This shall be done only on one side of the panels. Once the panels are 
plastered on one side, the wall bracing shall be removed after 24 hours. The panels are 
now sufficiently stiff so that plastering on other side can be done without bracing. 

 
4.      Door and Window fittings 

Before plastering metal ‘cliscoe’ type window and door frames (which should be sized to 

the width of the panels) may be fitted into the pre-cut panels. Metal ‘cliscoe’ type window 

frame fitted into future house panel before plastering. Metal lugs from the back of metal 

frames shall be wire tied to the panel mesh to keep the frames in position. For any other 

kind of frames, suitable method in accordance with the manufacturer’s specifications 

may be used. 

 
5.      Plastering 
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Plastering shall be done by machine or hand. Spray application should be done in two 
steps with a first layer covering the mesh applied on both the sides of the wall and the 
finishing layer as soon as the first layer gets dry. 

 
6.      Roof/floor panel 

After the vertical panels are assembled, verticality of the walls should be checked and 

the bending meshes positioned on all the corners. Thereafter, horizontal bending 

meshes shall be placed to connect the floor/roof to the vertical panels. The bending 

meshes should be fixed throughout the perimeter of the floor/roof, at the level of 

intrados.           When the horizontal bending meshes are fixed and checked floor/roof 

panel shall be placed on these. The lower mesh of the panel shall be fixed by steel wire 

to the bending meshes. Between the edges of floor/roof panel and vertical panel, gap of 

35 mm should be left to ensure structural continuity. The plaster applied on the walls 

shall be continued from one level to another level.  

 

Placing of the Concrewall elements for the floor and/or roof should be done before the 

application of the external layer of plaster on the walls. Casting of concrete on the 

floor/roof panels (after placing the additional reinforcing bars, if required) should be 

done after the walls are plastered and a number of props shall be put to limit the 

deformation of the panel. 

 
7.      Plumbing and electrical fittings 

Plumbing and electrical conduits shall be behind the panel wire mesh before plastering. 
he space behind the wire mesh shall be opened up by using a blow torch to partially 
melt the EPS along the lines of the conduits. As the EPS used in the panels is fire 
retardant, it will melt under the flame but not burn. The wire mesh shall be cut with wire 
clippers to make space for DB boards, switches and plug boxes. 
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17.  PREFABRICATED FIBRE REINFORCED SANDWICH PANELS 

Brief Description  
These panels are sandwich panels, made of two fibre reinforced cement facing sheets, on either 
sides of a lightweight concrete core. The core is made from a mix of portland cement, binders 
and siliceous & micaceous material aggregate. These panels have a unique tongue and groove 
jointing system that facilitates rapid construction and are fully cured at the factory itself. These 
panels are of manufactured by using Flexo Board (FOB)/ Fibre Cement Board (NT). Details of 
these panels are shown in Figs. 1, 2 & 3. 
 

                                          
              Fig. 1                                   Fig. 2                         Fig. 3                                  

 
The product range of these panels shall be as shown in Table 1. 

                                             Table 1 
S. No Sizes Thickness   Edges 

1. 2400 mm height x 600 mm 
width 

50 mm & 75 
mm 

Square edge  
(Fig. 4)    
Recess edge 
(Fig. 5) 

2. 2700 mm height x 600 mm 
width 

3. 3000 mm height x 600 mm 
width 

 

                 
Fig. 4   Square edge Panel                      Fig. 5 Recess edge Panel 
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These panels may be used for the applications given in Table 2 
                                       
                                       Table 2 

S. No Description          Areas of Applications 

   1. Partitions 

 
a. Full Height Residential, commercial, educational and 

industrial buildings 
 

b. Half Height 

 
c. Jumbo Height 

   2. Prefab Structures (Single storey) 

 
a. Load bearing  
b. Non-load bearing 

Accommodation units, Site offices, Security & 
store rooms, Ware house/godowns, schools, 
Army barracks, low cost housing 

   3. Cladding 
Shopping malls, school/ College/ University, 
Duct covering, Site offices & 
 Administration offices 

   4. Mezzanine Floor 
Industrial, Warehouses/godowns, Store 
rooms, Shopping malls & Showrooms 

   5. Boundary Walls Residential, Commercial, Govt./defence etc. 

   6. Fins / Vertical Lovers Residential & Commercial Buildings 

   7. Fire Separation walls 
Shopping malls, Hotels, Stair case enclosures 
etc. 

 
  
 
Raw Materials  
 

a. OPC 53 grade cement shall conform to IS 12269:2013   
b. Fly ash shall conform to IS 3812 (Part 2):2003 
c. Slag shall conform to IS 12089:1987 
d. Quick lime shall conform to IS 712:1984    
e. Anhydrous gypsum shall conform to IS 2547 (Part 1):1976 
f. Fibre cement sheets shall conform to IS 13000: 1990 for asbestos cement sheets 

and 14862: 2000 for fibre cement sheets Pulp (cotton rag) shall be as per 
manufacturer’s specifications 

 

Performance Criteria 
 The panels shall meet the performance criteria given in Table3:  
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Table 3 
S. 
No 

        Properties Test Method            Requirements * 

  50 mm thick   75 mm thick 

   FOB    NT    FOB    
NT 

1. Weight (dry) (kg/m2)         --     39    38    54    51 

2. Axial load (kN/m) Factor of safety = 
2.5 

    53    50    83    65 

3. Bending (kg/m2) 
(a) 1.5m span 
(b) 2.9m span 

Factor of safety = 
2.5 

   
    66 
  198 

    
 
  300     

 
   95 
 265 

        
 
  
400 

4. Flexural strength 
(kg/cm2) 

IS 2380 (Part 
4):1977 

    67     42    58     
48 

5. Compressive strength 
(kg/cm2) 

Typical test 
results 

    30     --     40    -- 

6. Thermal conductivity 
(W/mº.K) 

IS 3346:1980/ BS 
4370 (Part 2): 
1993 

  0.22   0.16  0.21   
0.17 

7. Sound transmission 
class (dB) 

IS 9901 (Part 3): 
1981/IS 11050 
(Part 1):1984 

    34     37    37    39 

8. Fire resistance 
(minutes) 

IS 3809:1979/ BS 
476 (Part 20-
22):1987 

    60    120  120   
120 

9. Surface spread of flame  BS 476 (Part 7): 
1997 

         Class I      Class I 

10. Fire propagation index 
(I) 

BS 476 (Part 6): 
1989 

   3.7    4.7    3.7   4.7 

11. Ignitability BS 476 (Part 5): 
1979 

Class P (not easily 
ignitable) 

 Class P (not 
easily ignitable) 

   * The above requirements are the minimum values for the panels. 
 
  
Installation of Aerocon Panel Applications & Jointing Procedure 
 
Partition Walls 
 
Full height partition 

 Recess or square edge panels shall be used for full height partitions. 

 Floor plan shall be marked as per approved drawings. 

 The floor channels (F.C.) shall be cut as per required lengths and the ceiling shall be marked 
with plumb to floor channels and ceiling channels shall be fixed with self-expansion screws. 

 The floor channels shall be placed & fastened with self -expansion screws of size N 6 x 50 mm 
at every 600 mm centers on 50mm face of channel. 

 The height needs shall be checked for each individual panel before inserting, the same method 
shall be followed for all panels. 

 The floor channels, tongue and groove portion of panels shall be cleaned for firm fixing. 
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 The 600 mm side of panel shall be lifted & kept parallel to floor. The groove side of panel shall 
be kept towards wall or column end. 

 The panel shall be inserted by tilting it into ceiling channel first and then position the same from 
14 mm side of the floor channel as shown in Fig. 6.  

 The panel shall be slowly pushed into the floor channel with two heavy duty screw drivers 
without damaging the corners as shown in Fig. 7. 

 The panel shall be positioned & pushed towards wall and right angle of panel shall be checked 
as shown in Fig. 8.  

 Plugs/packings shall be inserted, if required in floor channel to ensure right angle. 

 The jointing material shall be applied along entire length of tongue and groove for jointing and 
inserting the next panel. The panel shall be pushed to secure a rattle free joint. 

 The partition shall be completed by jointing panel by panel as per the above procedure. 

 

                       

           
 Fig. 6                          Fig. 7                         Fig. 8 

 

  Half height partition 
 

 The partitions shall always end in ’L’ or ‘T’ shape of 300 to 600 mm panel width as shown 
in Fig 9. 

 The floor channel shall be fixed with self -expansion screws at every 600 mm center to 
center. 

 The first panel starting from the existing brick wall should be fixed as per the following two 
options: 

 Option – 1 Starting with existing brick wall, a drill shall be made to brick wall and panel at 
the distance of 300 mm as shown in Fig. 10 from top and bottom side of the panel and 
insert the steel rod. 

 Option – 2 The L angle cleat shall be fixed at corner with nuts and bolts as shown in Fig. 
11. 

 The top end & free end walls must be covered using beading as shown in Fig. 12. 

 Different materials like timber, medium density fibre boards, PVC, Aluminium etc. as per 
required design shall be used as shown in Fig. 13.  

 Fevicol shall be applied on the inner surface of the beading before fixing to the panels. 

 All screws should be dipped in Fevicol before fixing to the beading. In factories and 
workshops Aluminium/galvanized iron channels (ceiling channel) shall be used as 
beading. 

 Jointing material shall be applied on entire length of tongue & groove portion before fixing 
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panels to improve stability & prevent the lateral movement. 

 With this half height partition will be ready for finishing.  
 

 

   Fig. 9                 Fig. 10 Option 1                      Fig. 11 Option 2 

                                             

                                  Fig. 12                                      Fig. 13 

Jumbo height partitions (above 3.0m) 
 

 Panel partition work can be done without steel frame up to 4.50 m height & 4.80 m width. 

 Frame work shall not be required for these type of partitions up to 4.5 m. 

 Panels shall be staggered for strength & rigidity as shown in Fig. 14. Height of the panels 
shall be decided accordingly. 

 Partition shall be supplied with top support, such as steel, concrete etc.  

 The floor & ceiling channel shall be fixed as per laid procedure. 

 For horizontal joining, the full length panel shall be fixed first and jointing material shall be 
applied in the groove portion. 

 Hexagonal PVC/wooden beading shall be placed on top groove of the 3 m panel before 
placing the 1.5 m panel and the same pushed into the ceiling channel as shown in Fig. 
15. 

 The 1.5 m panel should come next in lower side and 3 meter panel in upper side & 
proceed in the similar way. The partition shall be completed by fixing panels one by one 
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as per the above procedure. For joint finishing of panels, Clause 2.3.2.7 may be referred.  

 If the partition exceeds 4.50 m length and 4.80 m width, then steel support shall be 
provided. . 

               Fig. 14                                         Fig. 15                                                 

  
Aerocon Pre-fabricated Structures (Single storey) 
 
  Pre-fabricated structures shall be of two types: 
  Load bearing structures 
  Non-Load bearing structures 
                    
Load-bearing structures (Single storey) 
 
These structures shall be made based on size, location and functional requirements. These 
load-bearing structures can be designed to a maximum span of 5.2 m.  
 
 Panels with Recess/Square edge shall be used for construction of walls. 
 
The four corners shall be marked and position the ‘L’ Base plate component and diagonals 
checked as per the approved drawing. The base plate shall be fixed by drilling 12mm dia holes 
with hammer drill and fasten self - expansion anchor fasteners of size M 8 x 65 mm 
(Hilti/Fischer). The floor channel shall be fastened with N 6 x 60 mm self-expansion screws at 
600 mm center to center. The panels shall be erected from a corner. It shall be ensured with 
plumb that the first panel is perfectly vertical. After fixing at least two panels on one side start 
fixing the panels at right angle as per the drawing to ensure stability to the structure. The corner 
cover plate shall be fixed from outside to make the corner rigid. Jointing material shall be 
applied on tongue & groove portion of the panels to make the joints firm. The second panel shall 
be positioned 550 mm away from the first panel and slowly drop slide towards first panel. This 
technique enables fast & proper joining of panels. It must be started the gable side and all sides 
complete one by one. During installation suitable temporary support shall be provided using 75 
mm dia. timber log or M.S. pipes of 50mm dia firmly grouted into the ground on either side of 
panels in 450 angle. Every 3rd panel on either side should be tied with temporary support. 
Fixing of purlin shall be completely resting on panels and duly connected with base plates by 
fixing with M 10 bolts & nuts. The day’s work shall be stopped only after completing the four 
walls and tying each other by truss and purlins. All panels shall be fastened to the plinth with 
anchor bracket of size 75 x 75 x 75 x 6 mm thick. After completion of erection of pre-fab 
structure, the exposed anchor brackets shall be covered using 1:2:4 concrete with baby chips 
from outside.  
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Corner Joints 
 
The ‘L’ and ‘T’ joints shall be made by fastening straight ends of the panels with self-expansion 
screws or 10 dia. x 100 mm long pin. The core of one panel shall be removed upto 15 mm depth 
in which the pin will be fastened only in the core, for filling grout cement. The panels shall be 
positioned in right angle and fastened with 150 mm long self-expansion screws at every 900 
mm lengthwise using Hilti make or standard bolts 150 mm long galvanized/zinc coated threaded 
rod dipped in sodium silicate. The bore shall be filled with sodium silicate & flyash. 8 mm dia. 
holes shall be drilled at 600 mm centres height wise and 15 mm prepared groove shall be filled 
with grout cement using cocking gun. The facing of core (exposed part) shall be finished using 
silicon acrylic paste. In case of external application, the joints shall be covered with steel cover 
plate to protect the corner from knocks and other mechanical impacts. Lintel panels shall be 
firmly fixed with fastening the same to lateral panels with 12 mm dia. rods and cement grout. 
Minimum bearing of 150 mm shall be maintained on either side or for the gable walls where the 
height is more than 3 meters, panels shall be cut in triangular shape to fill the top gable. These 
triangular panels should be fixed from inner side by routing the face to the size 25 mm width x 
25 mm depth and 200 mm length (100 mm in top panel and 100 mm in bottom panel) 
positioning the 200 mm long 12 dia. GI coated mild steel rod in the rout and filled with cement 
grout. Temporary bracing shall be fixed with timber/steel for one day and remove or putting of 
back to back G.I ceiling channel.  
 
Non-load bearing structures 
 
For non-load bearing structures, steel columns, trusses and purlins shall be designed as per soil 
condition and wind velocity. It shall be ensured that quality workmanship of the structure shall 
be checked at every stage of fabrication as per drawings and specification. It shall be ensured 
that the structure is complete in all respect before erection of the panels. The floor channel shall 
be fixed between two columns using self- expansion screws at every 600 mm centers, leaving 
gaps at door positions. Columns, trusses and purlins work shall be completed as per the 
approved drawing. Requisite number of panels shall be laid on the levelled ground with tongue 
& groove matching and a tie beam shall be provided from eave and gable walls to hold the 
panels. The panels shall be erected from a corner of a column and the panel erected as the 
load bearing structure procedure. 

 
Doors and Windows 
 
Mild Steel, Wooden and Aluminium doors and windows can be fixed with Panel   
                                   
Electrical Wiring 
 
External wiring shall be done on the panels by using PVC caps/ pipes duly fixed to the surface.  
 
Concealed Wiring 
 
 Electrical drawings shall always be referred before starting the work. Surface routing shall be 
done by cutting the facing sheet and removing core. Face chasing should be avoided for panels 
used in prefab structure external and load bearing especially the panels on which the trusses & 
purlins are fixed. Maximum depth of route shall be 50 percent of the thickness of material i.e. for 
50 mm panel – 25 mm route and for 75 mm panel – 38 mm route. Switch box upto 40 mm depth 
shall be fixed in 50 mm panels and upto 60 mm depth in 75 mm panels. Load bearing walls 
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should not be routed horizontally. Horizontal face routing in non-load bearing walls shall be max. 
300 mm from the joint. Jointing material shall be fixed in route and P.V.C. casing fixed, after 
setting electrical wiring. In case of mains or where multiple conducting is to be carried out, 
double skin partition wall shall be used. 
 
 
 
Plumbing Installation 
 
In Prefab structures, the toilets can be constructed with these panels. The required pipelines 
shall be fixed on the panel externally. If pipe lines need to be concealed, a false wall should be 
created with 50/75 mm panel to the required height on the internal side only. Water Closet (WC) 
shall be fixed with bolts & nuts. However, detailing needs to be worked out based on site 
conditions. The WC shall preferably be fixed on floor and bolted to the panel wall. The surface 
of the panel shall be treated with marble/ granite/ceramic/glazed tiles using ppropriate tile 
adhesive chemicals as per the procedure recommended by the tile adhesive manufacturer. It is 
recommended to use smaller tiles. 
 
Panel Jointing Procedure 
Aerocon Smart bond comprises of the following components: 
• Smartglu – Two part primary binder (powder & liquid): This glue is used for bonding as 

well as a filling in solid wall panel installations. 
• Smartflex – Fixing paste: A ready to use paste to render a non-cracking, tensile but 

elastic skin over the joint gaps. 
• Smartpoly – Self – saturating tape: Non-woven, self-saturating polyester tapes, ranging in 

width from 16-80 mm, to reinforce the exposed skin of the joint. 
 
The wall shall be ready for whole surface primer & paint in normal way. Any kind of finishes for 
e.g. Painting, Tiling, Laminations etc. on the panels after joint finishing.  
 
Boundary Walls 

• For construction of boundary walls with these panels, concrete or steel column shall be 
provided at every 2400 to 3000 mm distance based on site requirement.  

• Panels shall be laid as per the sketch shown in Fig.   
• Jointing material shall be applied at the tongue and groove joint. 
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Fig. Boundary Wall details 

Fins 

 Square edge panels ensure accurate dimensions and shall be fixed vertical and at 
required levels and heights with minimum scaffolding. 

 The maximum height of these louvers shall be limited to 3 meters. 

 It shall be ensured that the panel is properly inserted into the floor and ceiling channels. 

 The panels shall be secured with ‘L’ brackets and anchor fasteners. 

 Two cleats on either sides at roof level and two cleats at bottom level shall be fastened 
to secure the panel in position. 

 
                  Details of fins are shown in Figs.  

 

         

18.     EPS CEMENT SANDWICH PANEL SYSTEM 
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1. Manufacturing & Fixing of EPS (Beads) based Cement Panel 

 
Providing   and   fixing   in  position  factory  made   EPS  cement sandwich wall/roof/floor 
light  weight  solid  core   panels having thickness as per design and made   of  core   
material of EPS  granule balls/beads(conforming  to  IS 4671:1984  and   shall have density 
not  less  than 15kg per  cum)adhesive, cement, sand, flyash  and other   bonding material  
in  mortar state  processed to form  in  a  preset mould. The  outer  face  on  both  sides of 
the  panels shall be  non asbestos fiber   cement  board   conforming  to  IS 14862:2000  or  
Calcium  silicate board  conforming to EN 14306:2009 of 5mm thick each. Panel  shall be 
laid  on  6mm thick cement mortar (1  cement: 2 fine  sand)   mixed  with chemical  adhesive 
of  0.5kg  per50kg of  cement  or  shall be  preferably fixed   into    'C'   channel  made    of   
1.2mm   thick   MS  plate    screwed/ fastenened   to    the    slab/column/beam   etc.   The    
panel    shall   fixed vertically with tongue and  groove joint and  horizontally locked  with 
steel bar  between each  other   and  floors  and  filled  with  cement mortar and adhesive.  
Panels  should  be   used   as   floor   &  roofing   with   additional structural  support, steel   
or  RCC  depending  upon   the   design.  All  the operation shall  be  completed  in  all  
respect as  per  drawings, manufacturers   specifications   and    under   the    overall    
direction   of Engineer-in-Charge 

 
2.  Steel Structural System 

 
Steel structure  frame   as  per  design   &  conforming  to  IS: 800  shall be used    in   the   
construction.  U   type   channels as   per   manufacturer’s specification  should  be   used   to  
hold   the   panels  with   the   structure. Additional clips may be welded with the  frame  
pillars and  beams to hold the   U   channel  firmly   with   the   pillars/beans   and   floor,  to   
ensure structural integrity. PU glue may be applied to hold the panels firmly. 

 
All relevant Indian Standards/ requirements of NBC shall be conformed for materials, design  
fabrication and  erection. 
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19.  FLYASH EPS (BEADS) CEMENT SANDWICH PANELS  
  
Brief Description – Flyash EPS Cement Sandwich Panels are lightweight solid core sandwich 

panels made of 5mm non-asbestos fiber cement boards on both sides of panels as facing sheet 

and the core material of expanded polystyrene beads, admixture, cement, sand, fly ash and 

other bonding materials in mortar form. 

The core material in slurry state is pushed under pressure into preset molds. Once set, it is 

moved for curing and ready for use with RCC or steel framed structure. These panels may be 

installed without any structural support up to 5m only. Due to the sheets, the panels do not 

require plastering and water curing. These panels are joined with tongue & groove jointing 

system. Isometric view of the panels are shown in Figs. 1 & 2. 

      

                  Fig. 1                                                 Fig. 2 

 

Size and Weight of Panels 
 Size: Panels are normally produced in sizes and dimensions as given below:  
Length: 2440mm (1500mm to 3000 mm) 
Width:  610 mm (may be altered as per requirement but should not be too wide since handling 
of the panels become difficult) 
Thickness:  60mm, 75mm, 90mm & 120 mm.  
 
Weight: 
60 mm: 44 kg/m2,  
75 mm: 54 kg/m2 
90 mm: 75 Kg/m2    
120 mm: 100 Kg/m2    
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Specifications  

Raw Materials  

i) OPC 43/53 grade cement shall conform to IS 8112:2013/ 12269:2013.   
ii) Fly ash shall conform to IS 3812 (Part 1):2013. 
iii) EPS beads shall conform to IS 4671:1984 and shall have density not less than 15 kg/m3. 
iv) Fibre cement board shall be of Type A & category C as per IS 14862:2000. 
v) Calcium silicon board shall conform to EN 14306: 2009. 
vi) Fine sand & coarse aggregate shall conform to IS 383:2016. 
vii) MS-C Channel shall be manufactured from pre-galvanized high tensile steel conforming 

to IS 277:2018. 
viii) Adhesive & Bonding agents shall conform to the manufacturer specifications. 

 

‘C’ Section 
 
For 60 mm panel 
Size for bottom: (A) 28mm x (B) 61mm x (C) 18mm 
Size for top: (A) 28mm x (B) 61mm x (C) 28mm 
For 75 mm panel 
Size for bottom: (A) 28mm x (B) 76mm x (C) 18mm 
Size for top: (A) 28mm x (B) 76mm x (C) 28mm 
For 90 mm panel 
Size for bottom: (A) 28mm x (B) 91mm x (C) 18mm                           Fig. 3                                     
Size for top: (A) 28 mm x (B) 91 mm x (C) 28 mm 
For 120 mm panel 
Size for bottom: (A) 28mm x (B) 121mm x (C) 18mm 
Size for top: (A) 28mm x (B) 121mm x (C) 28mm 
Details of C channels are shown in Figs. 3 & 4. 

 

 

       

                                                                Fig. 4 

Design Parameters 

 The EPS Cement panels are produced using cement, EPS and fly ash / sand along with 
bonding agents to form walling material. The system may be used as an alternate 
solution to a building designed using conventional brickwork masonry wall. 

 The system is intended for use where Architectural drawings are available and satisfy the 
various requirements. The Architect and Engineer designer team of the concerned 
developer/ owner (client) is responsible for the drawings and overall building design to 
comply with the various regulatory requirements applicable to the area. 

 The design assumptions, detailed calculations, references to necessary and detailed 
design drawings shall be jointly made and the structural design calculations should 
clearly demonstrate structural integrity and stability including connection details.  

 

Installation of panels & Jointing Procedure 
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The installation process and jointing procedure of the panels is given in the following steps: 

 A line shall be drawn on the plinth where panel is to be fixed 

 The panel shall be fixed on floor and top using 1mm/1.2mm thick galvanized C channel 

 Screws shall be fixed in wall and pillar  

 The panel shall be installed properly with correct alignment and then fixed 

 Reinforcement bars shall be fixed in the beam and panels 

 Panels shall be joined by tongue & groove joint (Figs. 5 & 6) 

 The panels shall be cut for doors and windows, wherever required 

 Panels shall be cut at appropriate places to accommodate plumbing pipes 

 Panels shall be cut at appropriate places to accommodate electrical conduits and 

switches  

 The panels shall be grouted and glue filled in the joints 

 After that fibre mesh and putty shall be applied over the joints. 

 On interior walls, paint comprising of 2 coats of acrylic water based emulsion/oil bound 

distemper/synthetic enamel paint, as required, shall be applied on the panels 

 On exterior walls, paint comprising of 2 coats of synthetic enamel paint/exterior grade 

emulsion/texture paint, as required, shall be applied on the panels. 

 

            

                   Fig. 5                                              Fig. 6 
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20.      PRE-FAB PIR (POLYISOCYANURATE) BASED DRY WALL PANEL SYSTEM 

 
PIR Dry Wall Pre-Fab Panel  raw material & Structural System Construction with  PIR  Dry  
Wall  Pre-Fab Panel   non-load bearing walling system where  two fiber  cement boards (FCB)  
of 10 mm  thickness shall be filled with insulation foam  material namely Poly Isocyanurate 
(PIR) in-situ and  erected to produce straight to finish walls. 

 

i) Fiber  Cement Board: Shall be 100% asbestos free  and  of Type A,  Category 3  

minimum. as  stipulated  in  IS 14862:2000 

ii) Pre-painted  Galvanized Iron  (PPGI) sheet: Shall be 0.5mm thick and  as  

conform to IS 14246:2013  

iii) Square Hollow Section (SHS)/C  Channel: Shall be  manufactured from pre-

galvanized  high   tensile  steel   conforming  to  IS 277:2003.   

iv) Fibre glass mesh: Shall be  as  per  manufacturer specifications. 

v) Acrylic  based glue:  Shall  be   as   per   manufacturer  specifications.   

vi) Galvanized MS screws:   Shall   be    as    per    manufacturer   

specifications.    

vii) Anchor fasteners: Shall be of 10mm to 12mm dia., 50mm to 75mm 

length and as per  manufacturer specifications. 

viii) Premix   Putty: Shall  conform to  IS 419:1967.  
 

PIR  wall being  non-load bearing wall panels shall be  supported with  Steel Structural   

frame     members   as    per    approved     structural   design     & conforming to IS 800 

(Code of practice for general construction in steel). 

 

Size of Panels:  

Panels are normally produced in sizes and dimensions as given below:  
 
Length :  2400/2700/3000mm or as per requirements. 
Width :   1200 mm  
Thickness :  For external wall, thickness is 120mm having 10mm thick cement fiber board 

on both sides and inside filled with Poly Isocyanu Rate (PIR) of 100mm thick. For 
internal wall, thickness is 100mm/60mm having 10mm/6mm thick cement fiber 
board on both sides and inside filled with PIR depending upon thickness of wall. 

 
Details of the panel is shown in Fig. 1. 
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Fig. 1 

 

2.  Erection & Installation of Components 
 

Erection &  Installation of  Steel sections in  correct &  final  position with 
proper  line  level  and  plumb   at  site  making all  arrangements  (i.e cranes, 
push-pull jacks  &  all  another  T  &  P  for  lifting  Placing  &  Alignment  of 
elements,  as   per  approved   shop   drawings  and   all  complete  as   per  the 
direction   of    Engineer-in-Charge    including   all    accessories,   jointing, 
grouting complete. The structure shall be  complete in  all  respect with  all 
internal and  external finishing as  per approved  drawings. 

 
3.  Floor/Roof 
 

In-situ RCC  slab   or  RCC  slab   over  deck   sheet as  per  design   &  relevant 

code shall be provided  as  per approved  drawing. 

 

All relevant Indian Standards/ requirements of NBC shall be conformed.   
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21.   BAUPANEL SYSTEM      

 

 

The technical specifications would be entirely based on design parameters, however, 
the minimum specification as given below is recommended to be adhered to; 
 
1. Specifications of Raw Materials for EPS Panel 
 
i) Zinc Coated cold drawn Steel Wire – Shall be of 2.5/3.0 mm dia and zinc coating 

galvanizing shall be of 60 gm/m2 ± 5 gm/m2 
 

Mechanical characteristics 
 Yield stress  : > 600 N/mm2 
 Breaking load : > 680 N/mm2 
 Elongation  : > 8% 
 

Chemical characteristics 
 % C : < 0.24 
 % P : < 0.055 
 % S : < 0.055 
 % Ceq : < 0.52 
ii) Expanded Polystyrene – Self-extinguishing type EPS 80 in accordance to UNI 

EN 13163:2013 (IS 4671: 1984) having density not less than 15 kg/m3 
 

2. EPS Panels for wall 
 

Walling shall be completed using factory made Expanded Polystyrene Core 
Panel (EPS) based electro welded wire mesh 3D panels manufactured using 

the specified EPS and Cold drawn wire and sprayed structural plaster. The 
specification of panel shall not be less than the values given in fig. 1 & 2 
below. Both the outer faces of the panel shall be finished by applying the 

layer of minimum 35 mm thick cement mortar 1:3 {1 cement: 3 coarse sand 
(not having more than 40% stone chips of size upto 6 mm)} with the help of 

shotcreting / guniting equipment etc at a pressure not less than 1 bar 
(100Kn/m2) and both surfaces finished with trowel. The composition of 
spray/ mortar shall be such as to give minimum characteristic strength of 25 

N/mm2.  
 

The maximum w/c ratio shall be 0.45. The thickness of the sprayed concrete 
& EPS wall shall be based on design requirements. 
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for structural uses 

Fig.1 

 

 

Single panel for internal partition and insulation 

 

Longitudinal 
wire 

Min 2.5 mm ø spaced 
@ 80 mm (Max.) 

 

 
Typical Drawing 

Transverse 
wire 

Min 2.5 mm ø spaced 
@ 75 mm (Max.) 

Cross steel wire 3.0 mm ø approx 45 
nos. / m2

 

polystyrene 
Core 

Density > 15 Kg/m3, 

Thickness 40 mm to 
320 mm 

Finished 
Masonry 

Min 90 mm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Longitudinal wire Min 2.5 mm ø 
spaced @ 70 mm 
(Max.) 

 

 
Typical Drawing 

Transverse wire Min 2.5 mm ø 
spaced @ 70 mm 
(Max.) 

Cross steel wire Min 3.0 mm ø 
approx 68 nos. / m2

 

polystyrene Core Density >15 Kg/m3, 

Thickness not less 
than 80 mm 

Finished 
Masonry 

Not less than 150 
mm thick 

Grade of 
Shotcrete 

Minimum M-25  
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3. Staircase panel 

The EPS panel based staircase would be preferred as per minimum 

specification given in Fig.3. However, the Agency can propose for 
construction of staircase in RCC or steel frame based staircase for 

approach on all floors up to terrace floor. The concrete thickness shall be 
as per as per design requirement & spary/mortar shall be minimum 30 

mm. 

Fig 3 

 

4. Flooring & Roofing 

Intermediate floor shall be composite EPS as per specification and shall be designed for 

combined effect of dead load, imposed load & other loading conditions. The 

specification of panel shall not be less than the values given in fig. 4 below 

Single Panel for horizontal structure for floor/ roof 

Longitudinal wire Min 2.5 mm ø spaced 
@ 80 mm 

 

 

Transverse wire Min 2.5 mm ø spaced 
@ 75 mm 

Cross steel wire Min 3.0 mm ø approx 
68 nos. / m2

 

polystyrene Core Density  Min15 Kg/m3
 

Thickness Min 80 mm  

Finished 
Masonry 

Min 160 mm thick 
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Grade of 

Shotcrete/ 
concrete 

Min M-25  

 

 

 

Floor panel with reinforcement at joist 

Longitudinal 
wire 

Min 2.5 mm ø spaced 
@ 80 mm 

 

 

Transverse 
wire 

Min 2.5 mm spaced @ 
70 mm 

Cross steel 
wire 

Min 3.0 mm ø approx. 
68 nos. /m2

 

polystyrene 
Core 

Density > 15 kg/m3
 

a = thickness of core; b = thickness of concrete; c = overall thickness 

 
The Panels to be used for the floor and the roof system and reinforced in the joists with concrete casting on the site. The 
reinforcement of the panel can be integrated during the panel assembly by additional reinforcing bars inside the joists as per the 
design. 

Fig.4 

 

5. Connections 
Jointing of the panels shall be ensured in such a way to make it safe from vertical load, 

lateral loads and impact loads & to provide required structural integrity & stability. 
Jointing shall be sealed properly. 
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22. V-INFILL WALL (LIGHT WEIGHT EPS WALL).  
                     
Brief Description 

 
 V-Infill Wall is an innovative emerging building and construction technology using 
factory made 8/10mm fibre cement boards (V-board) on either side of GI studs and 
erected to produce straight to finish walls which are filled with light weight concrete 
made of EPS, cement, sand and additive. The system may be integrated with 
conventional column and beam for pre-engineered buildings. The walls may be used as 
partition walls for external and internal applications.  

The GI studs are “C” cross-section with built in notch, slots, service holes etc. fixed with 
floor and ceiling channels using anchor fasteners at spacing of 300mm c/c. Provisions 
for doors, windows, ventilators and other cutouts as required shall be incorporated. 
Electrical and plumbing pipes/conduits shall be provided in the service holes of studs 
before concreting is done.  

The firm is also the manufacturer of fibre cement board branded as Vpremium board, G 
I studs branded as Vnext, Visaka additive and Visaka bond liquid which are used in 
producing the V-Infill Wall. 

   

   
 

         Fibre Cement Board   
 
                           G.I Stud   
 
 

      Light Weight Concret 
                                                                                 
                                

Fig. 1 
 

Types of Walls  

There are two types of V-Infill Walls as per details given below   
 

1. 88 mm thick wall consists of 8mm thick board of size 1.22m x 2.44m on either side 
of 70mm G.I studs and screw of 8g x 25mm length. 

 
2. 150mm thick wall consists of 10mm thick board of size     1.22m x 2.44m on either 
side of 130mm G.I studs and screw of 10g x 32mm length.  

 
Size of Walls: 
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Walls are made in-situ so there is no standard size of walls. However, height and length 
of wall shall not be more than 3m and 6m respectively. Details of V-Infill Wall is shown 
in fig. 2  

 

 
Fig 2 

                                                  
Typical Activity for construction using V-Infill Wall is as follow 
 
After laying the foundation following Construction Activities are done                                                                                   
1) Erection of frame work with GI studs and channel   
2) Placing 10mm & 8mm dia TMT bars as specified  
3) Providing electrical and plumbing conduits                        
4) Fixing of fibre cement board on both sides of frame                                            
5) V-Infill Concrete mixing and pumping                                           
6) Finishing of joints with jointing powder mixed with fevicol.                     
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Erection of V-Infill Wall: 
 
Line marking shall be as per wall layout with chalk or   pencil.The framing section shall 
be cold form “C’ type of 0.55 mm to 0.60 mm thickness in required length as per 
structural design requirements, duly punched with dimple slots at required locations as 
per approved drawings. The slots shall be along center line of the web and shall be 
placed at 250 mm min. away from both edges of the member. The studs shall be of 
specified dimensions and fastened with GI channel to both top and bottom slab. Frames 
shall be assembled together to fabricate structures using anchor fastener of 6mm dia. at 
spacing of 400mm c/c.. The V-Infill Wall frames shall be connected by using special 
screws which shall conform to ASTM C 1513. 
 
After fixing of floor and ceiling channels, GI “C” studs (70mm) shall be placed vertically 
with a minimum gap of 12mm to 20mm from top and bottom of floor channel webs. They 
shall be fixed together with self-driven metal screws at spacing of 300mm c/c. For 
provision of doors, windows and other openings, additional studs shall be provided. 
 
Electrical conduits and plumbing pipes shall be placed through the slots/holes provided 
in the web of the studs. Electrical boxes and boards should be fixed and embedded in 
EPS concrete properly.  
 
Before fixing of cement fibre board, adhesive (liquid PU) shall be applied on flanges of 
GI studs. After that Vpremium board of thickness 8/10 mm shall be fixed horizontally on 
both sides of the frame work up to 1200mm height using self-driven screws of 8g x 
32mm at 200mm spacing.  
                                   
Light weight and free flow concrete  prepared by mixing cement, coarse sand, EPS 
beads, water and additives in specified ratio shall be poured into V-infill walls Prior to 
start concrete pour, it must be re-checked to ensure that all members are properly 
aligned and plumbed. The concrete specified shall be highly workable, free flowing mix 
poured from the top into the cavities using a small hose for pumping. For small building 
construction, concrete can be poured manually using a funnel. Filling the cavities with 
concrete shall be done in two layers of 600mm height with an interval of 2 to 3 hours 
between each layer.  Needle vibrator or rubber mallet may be used for equal distribution 
and compaction of concrete inside the cavities. Pouring shall be continued in the upper 
portion in a similar   manner. Top portion shall be filled after cutting 150mm x 150mm U 
shape slot in the board.   
 
After walls are completely filled and mix dried, joint treatment shall be done using fibre 
mesh tape and putty mixed with binder (fevicol) in specified ratio on both exterior and 
interior joints. One coat of putty shall be applied to close the joint, then second coat 
shall be applied in order to flush recessed part. Mesh tape shall be sandwiched 
between first & second coats to have a hold over the wall. 
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23.  NANO LIVING SYSTEM TECHNOLOGY 

Brief Description  
 
Nano Living System Technology comprise of an inner and outer skin of magnesium oxide 
board, with an injected core of closed cell, polyurethane foam, free of Chlorofluorocarbon (CFC) 
blowing agent. Cold formed metal studs are incorporated within the foam and between the 
magnesium oxide board skins at nominal 600mm centres. 
 
The panels are manufactured in 150mm thickness having 80 mm cold formed steel studs, 
10mm magnesium oxide board on each side and 50mm thermal packer between the internal 
stud and exterior magnesium oxide board with core insulation of 130mm closed cell and 
polyurethane foam. 

 
                   An isometric view of the Nano panels is shown in Fig. 1. 

            

                                               Fig. 1 Isometric view   

Classification of the Panels 
 
Panels are available in standard dimensions of 1200mm x 2400mm and thickness of 150mm 
with wide variety of widths and permissible heights of up to 3.1 
metres. Typical weight is 32 kg/m2 for 150 mm thick panel. Panels 
are also available to order with additional insulation and 
plasterboard components added to the inner face to improve the 
thermal properties. The core of the walling panels consists of 
polyurethane foam with a minimum density of 35 kg/m3. 
 
Head and base fixing channels/angles are manufactured from 
1.2mm thick steel. The internal metal studs are manufactured from 
a variety of material thicknesses between 0.7mm and 3mm to suit 
loading conditions. These components are manufactured from steel 
conforming to BS EN 10326:2004 with a hot dip galvanized grade of 
S220 GD + Z275 N-A-U (IS 801:175 with a hot dip coating of min. Z 
275 conforming to IS 277:1992 or equivalent as per the 
performance requirement). 
 

Fig. 2 Camlock detail 
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The base & head channels for the panels and metal sigma studs within the panels are 
manufactured from 1.2mm thick galvanized steel and lintel angles are made from 2.4mm thick 
steel. The channel dimensions are 154.5mm by 40mm deep for the base channel and 54.5 by 
60mm deep for the head channel for two-sided fixing. 

 
Each walling panel contains three camlocks on each vertical edge. The camlock casings are 
manufactured from high-impact styrene, and the hooks from 3mm thick mild steel with a zinc 
die-cast cam and mild steel-plated, hook- locating rivet (Fig. 2). 
  
Raw materials  
 

i. Stud & Track profiles: Shall be manufactured from pre-galvanized high tensile steel 
conforming to IS 801:1975 and IS 277:2018/ BS EN 10346:2004 Grade 350 having Yield 
stress of min.350 MPa & Tensile stress of min. 380 MPa and coating of min. Z 275 or 
equivalent as per the performance requirement.  

ii. Polyurethane Core (PUF): Shall be Chlorofluorocarbon (CFC) free & self-extinguishing 
and shall conform to IS 12436: 1988.  

iii. Magnesium (MgO) Board: Shall conform to the manufacturer’s specifications.  
 

Fabrication Process of Panels 
 
Initial design work shall be conducted using specialized computer aided design and drafting 
software that is integrated with all of the machinery involved in development of the Nano Living 
System. Once finished, the final design work shall be transferred electronically to the various 
machines for maximum accuracy and efficiency. Once the data has been received by the 
machine, the computer automated systems shall initiate the steel forming process. The final 
result is the production of light gauge steel framing studs and tracks, as well as floor joist and 
roof truss systems. Frames shall then be assembled in accordance with the design plans and 
drawings. Upon completion, the frame shall be placed inside of the mold and entered into the 
polyurethane injection machine. Once finished the NLS panels shall be moved to a storage area 
to be shipped out.  
 
 
Installation Procedure 
 
The installation of the Nano Living System must comply with the Certificate holder’s installation 
instructions. Installation should be carried out by an approved contractor who has completed the 
Certificate holder’s training programme. For loadbearing walls and infill panels the main 
contractor should provide all setting-out grid lines for locating the outer face of the angle 
supports and centre point of window, door and service openings. The external face of the base 
channel is positioned from the setting-out lines. For infill walls the main contractor should 
provide the setting-out grid line for base and head channels. The overall plan dimensions are 
checked for squareness and size against the construction drawings before installation 
commences. The high point of the bearing must be identified and used as a datum to which all 
base channels on the bearing will be set. Base channels may be raised above the bearing by 
packing to level. Any void under the channel must be filled with a loadbearing material (e.g. 
mortar) as work proceeds. Where any galvanized steel base channel, head channel or corner 
angle or lintel is cut on site, the cut face must be re-treated with a zinc-rich paint. It is essential 
that the design and installation is strictly in accordance with good building practice and the 
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requirements of this Certificate, to ensure that paths for sound transmission through the 
separating wall assembly and the flanking elements are minimized.   
 
Procedure 
 
Base channels must be fixed to the bearing using the appropriate self-tapping anchor fixings at 
200 mm c/c, installed working away from the first corner. The first section of the walling panel is 
erected working from the corner for stability and head channels located onto the walling as work 
proceeds away from this point.  
                    

The corner panels are joined together vertically using site-formed lapped joints. Top and base 
channels lock the corner panels into position with self-drilling screws being provided at 200 mm 
c/c. A pressed steel corner angle is screw fixed to the external face to provide additional 
protection. The next walling panel in the sequence is erected and the joint is secured using the 
camlocks within the panel. The walling must be supported at a maximum of 3600 mm c/c, i.e. 
every third walling panel. This process is repeated accordingly. Walls are checked for line and 
level and props adjusted as necessary. The wall panels are secured to the base, head, corner 
channels and lintel sections, using the self-drilling fasteners provided and the pre-drilled holes in 
the channel and lintel sections, at 200 mm c/c.  

Where internal intersecting walling panels are required, a vertical channel is fixed to the internal 
face of existing external or cross-walls and secured with screws at 200 mm c/c through the 
vertical channel pre-drilled holes. The installation is then completed as for external walls. On 
external walls, the joint between the external up stand of any galvanized channel and the 
walling panel must be sealed with proper sealant. Additional storeys can be constructed using 
the same procedures. Intermediate floor connections are detailed in the Certificate holder’s 
installation instructions and can be adapted according to the walling panel height and detail 
required. The legs of joist hangers must be bent over the top and down the backface of the 
panel. The hanger and the leg are fixed by screws.  

Openings 
 
Openings should be carefully planned and the preferred method of forming the opening selected 
are as follow:   
 
Method 1: Openings are cut into the skin of the erected walling panel. A lintel must be installed 
over the opening. 
Method 2: Openings are formed as work proceeds by the installation of cut panel sections over 
and/or under the required opening. A lintel must be installed over the opening. 
 
Where cut walling panels are used, a butt joint is necessary due to the removal of the camlocks. 
Joint stability is maintained by the use of metal plates, and foam applied to the joint to reinstate 
the insulation properties of the walling panel. Where openings continue to floor level, the base 
channel may be omitted from the area of the opening as work continues, or removed at a later 
stage. A lintel must be installed over the opening. Structural openings are formed within 
loadbearing walls using cut down sections of wall panel and steel corner angle brackets fixed 
each side of the panel using PF27C screws. For infill panels, an arrangement of galvanized 
steel reveal channels and corner brackets can be used. Reveal channels require sizing by the 
structural engineer responsible for the building design and depend on storey height, opening 
dimensions and local wind conditions.    
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Fixing of windows and door frames, service battens and wall ties 
 
Window and door frames are fixed to the external face of the panels using brackets.     
    
Services battens are fixed to the inner face of the panels at 600 mm c/c using the fixings 
provided. A plasterboard facing is then fixed to the battens to provide a service void and a 
surface for internal decoration. Approved wall ties to receive external brick leaf must be screwed 
into the face of the panels, or through the face into the metal studs or packers at the required 
spacing using suitable fasteners. Dovetail slot ties in accordance with BS 5628-1: 1992 or frame 
cramps to BS EN 10327: 2004 can also be used. 
 
Infill Panels 
The base channel is secured to the structural floor or edge beam using the setting out lines and 
specified screw fixing. The head channel is positioned along the setting out line, plumbed up 
from the base channel, and secured to the structure using the specified screw fixing. A 1200 
mm length of channel is left out to allow for the insertion and positioning of the panels or where 
a gap in the channel has been left for a door or window opening. Panels are slid from the pallet 
and the bottom edge of the panel butted against the base channel adjacent to the 1200 mm 
gap. The panel is then lifted into the upright position and slid into and along the base channel 
into its final position. The procedure is repeated for the next panel and once butted against the 
first panel is mechanically locked using the camlocks. When the last section of wall panel is 
installed the base and head angle (replacing the channel) can be located at the same time. As 
installation of the wall panel’s proceeds low profile screws 12-14x15mm, at 20 mm centres each 
side, are used to mechanically fix panels to base and head channels. For further details of the 
Installation process, reference may be made to the Nano Composite Wall Site Erection Manual 
available with the manufacturer.  
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24.  LIGHT GAUGE STEEL FRAMED STRUCTURES (LGSF) (WITH FIBRE CEMENT 
BOARD ON BOTH SIDE OF WALL AND ROCKWOOL AS INFILL)  

(WILL NOT BE CONSIDERED) 

  
 

ABOUT THE TECHNOLOGY 

 
 
Light Gauge Steel Framed Structures (LGSF)is 
based on factory made galvanized light gauge steel 
components, designed as per codal requirements. 
The system  is produced by cold forming method and 
assembled as panels at site forming structural steel 
framework of a building of varying sizes of wall and 
floor. 
 
The basic building elements of light gauge steel 
framing are cold formed sections which can be 
prefabricated at site using various methods of 
connection. The assembly is done using special 
types of screws and bolts. LGSF is typically ideal for 
one to three storey high buildings, especially for 
residential and commercial buildings. 
 
LGSF can be combined with composite steel / 
concrete deck resting on light steel framing 
stud walls. 
 
Specifications for the System  
Structural Section 
 

Main Section are Studs &Track Studs serve as a general all-purpose framing component used 
in a variety of applications including external curtain walls, load bearing walls, headers floors & 
roof joists, soffits and frame components. Track is used as closure to stud and joist send as well 
as head and sill conditions. It is also used for blocking and bridging conditions. Load bearing 
steel framing members shall be cold–formed to shape from structural quality sheet steel 
complying with the requirements of one of the following: 

 
i. ASTMA653 /A653 M -13 Grade 33, 37, 40 & 50 (Class 1 and 3) or 
ii. ASTMA792 /A792 M -13 Grade 33, 37, 40 & 50; or 
iii. ASTMA875 /A875 M – 13 Grade 33, 37, 40 & 50; or 
iv. Sheets, that comply with ASTM A 653 except for tensile and elongation with 

requirements, shall be permitted, provided, the ratio of tensile strength to yield point 
is at least 108 and the total elongation is at least 10 percent for a 5 mm gauge 
length or 7 percent for a 20 mm gauge length. 
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Wall frame 
 
 
Consists of top track (U shape configuration) with a depth compatible with that of the studs of 

the same nominal size. Minimum height of track flanges shall be 19 mm. 

 
Load Bearing Walls 
 
 
C section studs with depth of 90 and 200 mm and 
thickness between 2.7 mm and 2.0 mm shall be provided 
at a distance of 300 mm / 400 mm/610 mm to ensure 
efficient use of cladding material. Multiple studs are used 
at heavily loaded application such as adjacent to 
openings or in braced panels. C section with 94 x 50 mm 
is used for noggins.  
Alteration shall be required for the local details at the 
head & the base of the wall to ensure that loads are 
adequately transferred without local deformation of the 
joists & studs. 

 
Non Load Bearing Walls 
 
 
It is similar to that of load bearing walls except that noggins and 

diagonal bracing are not required to stabilize the studs. 

 
Deflection Limit of Walls 
 
 
Suggested deflection limit for external walls subject to 
wind loading are as follow: 

Full height glazing      Height / 600 

Masonry wall     Height / 500 

Board / reduced finish  Height / 360 

Steel cladding              Height / 250 

Other flexible Cladding Height / 360 
 
 
Wall cladding 
 
 
Wall cladding shall be designed to resist wind load. Sheet 
has to be screwed to the joist/purlin with maximum spacing of 300mm c/c. All the joints of sheet 
in longitudinal direction require a minimum lap of 150 mm in order to make them leak proof. 
 
Following materials are generally used on wall cladding 
 

 Gypsum board conforming to IS 2095 (Pt. 1): 2011 

 Heavy duty cement particle board conforming to IS 12276:1995 (Reaffirmed 2014). 
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 Fibre Cement board conforming to IS 14862:2000 
 
Bracing 

 
 
Bracing and bridging shall have configuration and steel thickness 
to provide secondary support for the studs in accordance with 
the relevant specification for the design of Cold – formed steel 
structure of members. 
 
Floor frame 

 
For speed of construction, floor joist may be pre-assembled to 
form floor cassettes. This works well for regular floor places but 
care shall be taken when the geometry of the building requires 
the cassettes to vary in size with location or when non – right angel corners are required. 
Resistant may be provided to the top flange of the joists by the flooring board. The floor should 
be designed for the combined effect of dead and imposed load. 
 

Theconstructionofasuspendedfloorcomprisingcoldformedsteelfloorjoistsissimilartothatforaflooru
singtimber joists. The strength to weight ratio of light steel joist is higher than that of other 
material. Steel joists are stable and do not suffer, the long term problems of drying out, creep 
and Shrinkage. Joists are generally positioned at 300, 400 & 600 mm centres, depending on 
the spacing capabilities of the floor materials used. 
 
Roof frame 
 
Flat roof is made up of joists, where steel decking form a flat roof, aminimum fall of 1:4 should 
be introduced to ensure that any moisture runs off. To avoid local ponding to rain water,the 
pitch may need to be increased to overcome the effective reduction in roof angle caused by the 
deflection of long span roof purlin or decking. 
 
Roof truss 
 
Use of Light Steel roof truss is economical for larger span building. In attic or open roof truss 
creates usable roof space, uses fewer components than Fink truss and provides an 
economical solution, since it utilizes the high strength of the steel members. 
 
The trusses are placed at 600 mm maximum spacing and are battened and tiled in a 
conventional manner. 

 

Screws 

 

 Screws as per the details given below shall be used: 

 Panel Assembly – Low profile screws 

 LGS-LGS Wall panel to roof cassette – 12-14x15mm 

 LGS to concrete–Tapcon screw 14 – 12 x 60 mm Hexhead 

 Wire mesh = EPS board–SDS Hex head with Ceres in without washer 

 HRS-LGS – Hex heat 
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 CP board 6mm – WT8 CSK Phillips 

 Gypsum board – Flat heat self-driven type 

 Deck sheet/Wire mesh – SDS WT, CSK, Flat head 
 
 

Extended Polystyrene Panel - Shall be of minimum density of 15 kg/m3. 
 
Wire Mesh – Shall be made of 4 mm dia wire of UTs 480 MPa with spacing 150 mm x 150 mm 
or 1.4 m dia of spacing 40 mm x 40 mm. 
 
Shotcrete – Short crete when used shall be of minimum grade M 25 Grade of concrete. 
 

CONSTRUCTION 
 
Foundations for light steel framing are essentially 
the same as for any form of construction, although 
dead loads applied by the light steel frame will be 
much lower than in the concrete or masonry 
construction. 

 
Construction phases of steel buildings resembles 
the phases of conventional reinforced concrete 
buildings. The sections manufactured as per 
design are numbered properly. Thepro- files are 
sent to site either as profile or panellized parts, 
con- side ring the distance of the construction site 
and transportation conditions. Profiles are 
assembled by trained assembly team at the construction site in line with the architectural plan. 
Only special studs are used during assembly, no welding is done. Once the assembly is done, 
the frame is filled with insulation materials (fibre glass, rockwool etc). Walls are then covered 
with standard boards or similar approved materials. 

 
The sequence of construction comprises of foundation laying, fixing of tracks, fixing of wall 
panels with bracings as required, fixing of floor panels, fixing of roof panels, decking sheet, 
fixing  of electrical & plumbing services and finally fixing of insulation material & walling panels. 
 
Electrical Gas and plumbing, services are installed through pre-punched service holes in the 
web of the steel forms. Plastic grommets and silicon seals are used to fasten and protect wiring 
and pipes from corrosion and damage arising from vibrations 
 

Electrical cables running within floor insulation layer in the separating floor construction should 
be protected with cartridge fuses or mini circuit breaker. 
 
Wall panels are generally made by using heavy duty Cement Particle Board and Gypsum board. 

It can also be made using high density extended polystyrene core plastered from outside using 

Wire mesh and chicken mesh. Galvolume sheet of appropriate thickness can also be used as 

cladding.                           
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25.  LIGHT GAUGE STEEL STRUCTURAL SYSTEM WITH PRECAST CONCRETE 
PANELS ON BOTH SIDE OF WALL AND LIGHT WEIGHT CONCRETE AS INFILL  
 
ABOUT THE TECHNOLOGY 
 
Light Gauge Steel Framed Structure with Infill Concrete Panels (LGSFS-ICP) Technology is an 
innovative emerging building and construction technology using factory made Light Gauge Steel 
Framed Structure (LGSFS), light weight concrete and precast panels. The LGS frame is a “C” 
cross-section with built in notch, dimpling, slots, service holes etc. produced by computerized 
roll forming machine. These frames are assembled using metal screws to form into LGSF wall 
and roof structures of a building. Provisions for doors, windows, ventilators and other cutouts as 
required are incorporated in the LGSFS. 

 
 

Fig.1 Structural Details of LGSFS-Infill Concrete Wall 

 
The LGS frames are manufactured in a factory and assembled in to LGSF wall structures and 
then transported to the construction site and erected wall by wall on a pre-built concrete floor as 
per the floor plan of the building. Steel reinforced concrete panels of size 610 mm x 305 mm x 
20 mm thick are manufactured at factory and transported to site. These panels are fixed on 
either side of the LGSFS wall using self-drilling/tapping screws to act as outer and inner faces 
of the wall leaving a gap between them. This gap is then filled with light weight concrete using 
a special mixing and pumping machine. Electrical and plumbing pipes/conduits are provided in 
the service holes of the LGSFS before concreting is done. Self-compacting concrete is mixed 
and pumped into the gaps between two panels. The concrete flows and fills the gap and 
provides adequate cover to the LGS frames and joints. The con- crete shall also adhere to the 
concrete panels. After curing, LGSFS with in-fill concrete and panels (LGSFS-ICP) forms a 
monolithic sandwich composite wall structure with thermal and sound insulation properties. 
 
The roof structure of LGSFS-ICP building is constructed using metal/plastic formwork system 
with steel reinforced concrete as per structural design. Standard procedures are employed to 
concrete the roof slab. After curing for 96 h, the formwork is de-moulded and the wall and roof 
are putty finished. Door and window frames are fixed to the  LGS frames and shutters fixed 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 269 of 368 

 

with necessary accessories. Finishing work such as laying floor tiles, fixing electrical and 
sanitary fixtures and painting is carried out using standard conventional methods. 
 
After completion of ground floor, first, second and third floors of the building is constructed using 
the same pro- cedure that of the ground floor. The staircase, chajja and parapet walls of the 
building are also constructed using LGSFS-ICP Technology. 
 
MATERIAL REQUIREMENTS 
 
1. Raw Materials 
 

i. LSG Coil of galvanized steel shall conform to IS 277:1992. 
ii. Fasteners and Connectors 

a) Frame assembly screws: Shall be galvanized steel screws self-drilling type of size 
10 x 25 mm having Truss-head and shall be as per ASTM C 1513-10.). 

b) Wall Erection Screws: Shall be galvanized steel screws self-drilling type of size 8 x 
25 mm having Hex Washer head and shall be as per ASTM C 1513-10 

c) Precast Concrete Panels Fixing Screws: Shall be of galvanized steel screws self-
drilling type of size 8 x50 mm having CS head and shall be as per ASTM C 1513-
10. 

d) Wall and Foundation Anchor Bolt: Shall be of high tensile galvanized steel of size 10 
x 100 mm/ 10 x150 mm and 12 x 100 mm/ 12 x 150 mm and shall be as per ASTM 
C 1513-10. 

iii. Foaming Chemicals: Shall be made from protein foam concentrate and FC-lite foaming 
agent 

iv. Gypsum plaster board: Shall be of size 1830 mm x 1220 mm and 12.5mm to 20 mm 
thick and shall conform to IS 2095 (Part 1):2011 

v. Water Proofing Treatment: Shall be using integral waterproofing compound as per IS 
2645:2003 

vi. Putty: Shall be as per IS 63:2006 
vii. Ordinary Portland cement (OPC) shall be of 43/53 grade as per IS 269:2015 
viii. Sand and Aggregates shall be as per IS 383:2016 
ix. Reinforced Steel: Shall be as per IS 1786:2008 
x. Structural steel: Shall be as per IS 800:2007 
xi. Steel fiber: Shall have length of 60 mm &dia. 0.75 mm and shall be as per EN 14889-

1:2006  
xii. Glass fiber: Shall be made from Fiber mesh 303 E3 and shall be as per EN 14889-

2:2006 
 
2. Light gauge steel frame/ structure 
 
The Light gauge steel frame structure (LGSFS) comprises of “C 
“cross section studs (vertical members) and tracks 
(horizontal members) frames assembled together by means of 
mechanical screws. The joints between wall & roof junctions/wall to 
wall junctions are designed as rigid joints 
 
3. Precast concrete panels 
Precast Concrete Panels are used as facing sheets for construction 
of walls. Self-compacting concrete of M20 grade is used. Metal 
modes, concrete mixing machine and vibration tables are used for manufacturing the panels. 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 270 of 368 

The panels are designed to withstand the concrete weight pumped in between the gap of the 
panels without failure and buckling. 
 
The steel reinforced precast concrete panels (PCP), has one side rough surface and the other 
side smooth sur- face. The PCP’s are fixed on either side of Light Gauge Steel Frame 
Structures (LGSFS)–studs and tracks using mechanical fasteners. While fixing, the rough side 
of the panels are facing inside and smooth side is facing outside. Each PCP is fixed with 6 
screws. Light weight concrete is pumped in to the gap between two PCPs. The concrete bonds 
with the rough surface of the panels. Thus, the LGSFS and PCPs are firmly joined to make a 
monolithic steel–concrete structure. 

 
4. Concrete/light weight concrete 
 
The concrete used for infill wall is light weight and free flow. The density shall be 1500-1800 

Kg/m3   after adding/mixing foam or EPS beads as per the design mix developed by the 
agency. The light weight concrete shall be of grade M5 to M10, as required. The light weight 
concrete shall be mixed and used at site. 
 
MANUFACTURING PROCESS 
 
The manufacturing process of the constituents of LGSFS-ICP system is as follows: 
 
1. Light Gauge Steel Frame Structure 
 
Cold formed Light gauge steel frame super structure is manufactured out of min. 0.95 mm pre-
treated factory finished hot dipped GI high tensile steel sheet (AZ 150 GSM Aluminium zinc 
alloy coated steel and having yield strength of 550MPA) which shall be as per IS 800:2007 and 
conforms to AISI specification and IBC 2009. The wind loads shall be as per IS 875 (Part 
3):2015. The framing section is cold form “C’ type of 0.55 mm to 1.55 mm thick- ness in 
required length as per structural design requirements, duly punched with dimple slots at 
required locations as per approved drawings. The slots shall be along center line of the web and 
shall be placed at 250 mm min. away from both edges of the member. The frame is supplied in 
specified dimensions and fastened with metal strip of 25 mm x 25 mm x 0.50 mm to both 
adjoining walls. 
 
2. Precast Concrete Panels 
 
Precast concrete panels are manufactured using cement, sand, aggregates, glass &steel fibers, 
water and admix- tures using a design mix and curing cycle developed by the agency. It is steel 
fibre reinforced precast concrete panel. It gets strength as steel reinforced concrete. 
 
The overall dimensions of the panel are 1220 mm x 610 mm x 20 mm thick and the weight shall 
be around 36 kg. The panels are designed to have smooth or textured outside surface and 
rough inside surface. The panels are also designed to withstand green concrete load of 200 kg 
without failure and deflection shall be less than 1.0 mm. 
 
The concrete used for the panels shall be of grade M20 having water absorption less than 8%. 
Mix ratio of light weight aggregate for 1.0 cu.m is as follows: 
Cement = 300 kg  
Sand = 400 kg  
Flyash = 300 kg 
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6mm-8mm Aggregate = 1350 kg  
PPfibre + steel fibre = 4.14 kg  
Water = 150 kg 
Admixtures = 150 ml 
 
3. Concrete/Light Weight Concrete 
 
The wall or the roof is constructed using M20 grade concrete and M5 –M10 grade light weight 
concrete. The con- crete used is light weight and free flow. The light weight concrete is mixed and 
used at site. The concrete/light weight concrete is pumped into the gap between the panels. 
 
4. Assembly/Connecting Screws and Anchoring Bolts 
LGS frames are assembled together to fabricate LGSF structures using self-taping screws. The 
LGSF structures such as wall, roof, truss and staircase are connected by using special screws 
which shall conform to ASTM C 1513. The anchoring boards used for connecting LGSF wall 
structure to the foundation shall conform to relevant Indian/ American Standards. 
 
INSTALLATION/ CONSTRUCTION OF LGSF STRUCTURES 
 
1. Construction of Foundation and Plinth 
 
The foundation and plinth is constructed confirming the floor plan of the building. The foundation 
depth, width, steel reinforcement, grade of concrete etc. is determined by structural analysis 
report prepared on the basis of soil condition, height of building, number of storeys, special live 
load requirement, if any. 
 
2. Assembly of LGS Frames and Construction of Wall 
 
The LSG frames manufactured using numerically controlled roll forming machine using CAD 
design shall be trans- ported to the construction site. The frames shall be assembled into wall 
structure. All the wall structures shall be connected together one by one as per the building 
plan by connecting screws. The wall position shall be marked on the floor and the wall structure 
placed on the marking. After completing the same, straightness, square and the levels shall be 
checked by magnetic spirit level. The bottom track shall then be connected with the floor using 
an- chor bolts at every 600 mm bolts. 
 
3. Fixing of Pre-cast Panels 
 
The precast concrete panels shall be fixed on the LGSF wall structure on studs and tracks by 
using metal screws. The panels shall be fixed first on the outer side of the LGSFS wall. 
Electrical/plumbing pipes/conduits shall be fixed as per the electrical and plumbing layout. After 
completion, the panels shall be fixed inside the LGSFS walls and allocations for electrical and 
plumbing cutouts shall be marked on the panel. 
 
 
4. Concrete Mixing and Pumping 
 
Self-compacting concrete of required grade/light weight concrete shall be mixed using concrete 
mixing machine and then pumped into the gap between two panels using a special pumping 
unit. Care shall be taken to pump the concrete gradually and uniformly on all the walls. 
Concreting shall be done till the gap is completely filled up to the top of the LGSFS wall. 
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5. Construction of Roof Slab 
 
The roof slab of the building shall be constructed by using metal/plastic shuttering and 
conventional concreting. Necessary steel reinforcement as per design shall be provided over 
the formwork and concreting shall be done to required thickness. Balcony and chhajja etc., 
wherever required shall also be constructed using formwork. After curing the slab, shuttering 
shall be removed and bottom of the roof slab putty finished. 
 
6. Reinforcement - Deformed steel bars of 8mm/10mm dia. as per design shall be used. 
 
7. Staircase and Railing - Staircase and balcony railing shall be fixed using conventional 
methods. 
 
8. Fixing Electrical and Plumbing Fixtures - The panels shall be cut at the marked locations 
for fixing electrical and plumbing fixtures. 
 
9. Fixing of Doors, Windows & Ventilator Frames and Shutters 
The doors, windows & ventilator frames shall be fixed on the cutouts provided in the LGSFS. 
The frames shall be made of WPC, uPVC and other materials, as required. Thereafter, the 
doors and windows shutters shall be fixed to the frames. The shutters shall be made of glass 
fibre/ HDF sandwich composite materials. 
 
 
10. Fixing Floor Tiles 
 
Floor tiles of desired quality and make shall be fixed to the floor, as required. Similarly, wall tiles 
of desired quality and make shall be fixed in the kitchen, bath and toilet using conventional 
methods, as required. 
 
11. Surface Finishing and Painting 
 
Cement based putty shall be applied on the outside and inside walls and then painted with 
desired colour. 
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26.  FACTORY MADE FAST TRACK MODULAR BUILDING SYSTEM 
 
ABOUT THE TECHNOLOGY 
 
Factory Made Fast Track Modular Building 
System comprises of prefabricated steel structure 
with different walling components. About 70 
percent of the work is done in the factory with 
minimal usage of concrete, which enables 
system to deliver the building within a few days of 
work at site. The steel moduled are pre-fitted with 
flooring, ceiling tiles, electrical and plumbing 
fittings. The assembled steel modules are 
transported to the site for installation which is 
done using crane and other required 
machineries. Once all the components are 
assembled and erected at site, factory made 3–D 
Expanded Polystyrene (EPS) wall panels are 
fixed and shotcreting is done from both sides. 
 
The uniqueness of system is the efficient and 
simultaneous activities of site preparation and 
building construction in factory, rather than two 
phased customary process. 
 
DETAILS OF STRUCTURE  
 
Foundation 
 
Foundation shall be either strip or raft as per site 
conditions. The design and construction of 
foundation shall be carried out as per IS 1904:1986 
and other related Indian Standards, as applicable. 
 
Steel Structure 
 
The structure consists of steel pillars, modules and 
other components designed for worst loading 
conditions as per IS 800:2007 and IS 801:1975. 
In addition, the structure shall be designed in 
accordance with IS 1893(Part 1) & IS 875 for 
seismic and wind load considerations, both 
individually and in combination, as applicable.  Steel pillars shall be made by welding MS plate 
of 16mm thickness and steel tubes of size 200mm x 200mm having wall thickness varying from 
3mm to 16mm depending upon the number of floors. The smaller pillar is fixed with sub-
assemblies for modules. All the columns shall be checked for their safety and computations shall 
be done for the same for satisfying requirements of IS 800 and IS 801. 
 
Steel Staircase 
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Steel staircase shall be designed and fabricated using HR steel sheet of thickness 3mm / 4mm 
with MIG weld- ing process. Staircase is pretreated for surface cleaning using steel cleaning 
agent and painted with two coats of anti-corrosion primer and fire proof paint. 
 
 
 
 
Flooring 
 
The floor is made up of deck sheet and wire mesh of size 100mm x 100mm x 3mm thickness. The 
deck sheet is fixed on the modules ready after providing with utilities like plumbing and electrical 
etc. Flooring, roofing and ceramic tiles are fixed as per relevant specifications. 
 
Walling 
 
Walling is completed by using factory made EPS based 
wire mesh welded 3D panels. The panels are easy to 
install and manufactured using insulated polystyrene 
core covered on both sides by hot GI coated round wire 

square mesh, duly connected by 33 connectors per m2. 
 
Door and Window 
 
The structure can accommodate any types of door and window frames and panels. Metal door 
frame pressed from 1.2/1.5mm thick galvanized steel sheet with mi- tered and welded 
construction may also be fixed. The doors used, however, should satisfy the performance 
requirements as per relevant Indian Standards.  For doors not covered by any Indian 
Standards, third party certification may be adopted. Performance character- istics for 
dimensions & squareness, general flatness, impact indentation, flexure test, edge loading, 
shock absorption, buckling resistance, slamming and misuse as per relevant parts of IS 
4020:1998 shall be required before accepting any doors for use. 
Utilities 

 
i) Once the steel structure module is ready for electrical and plumbing work as per the 

drawings, these utilities are planned & executed based on the services/utilities layout 
design and requirement of the floor area.  

ii) After completion of services/utilities, the module is covered with deck sheet. Wire mesh 
and MS studs of required size are fixed on the deck sheet before laying of PCC flooring. 
After decking, PCC of M25 grade is laid for a total depth of 76mm and flooring tiles are 
fixed wherever required depending upon utilization of area. With all fittings the module is 
ready for shifting to the site. 

 
Transport of Modules and Pillars along with accessories 
 
All the handling/transportation at site for erection are done by means of mechanical equipments 
such as tower & mobile cranes and trucks etc. Due care should be taken to avoid any damage 
to these modules, pillar and other elements. Special lifting points are provided in these modules 
so that handling stresses are kept to a minimum. Transportation are carried out in mainly two 
stages: 
i. From manufacturing plant to stacking yard. 
ii. From stacking yard to erection site. The transportation is carried out by using trucks of 
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desired capacity and length. Erection are carried out by cranes of suitable capacity at site. 
 
Walling Component 
 
Evaluation on the behavior of reinforced EPS Panel under flexural and Axial Compression load 
on 100 mm and 150 mm thick panels were satisfactory. Other performance characteristics are: 

 
 

Thermal transmittance of Single Panel 0.537 w/m2k 
Acoustic Behavior 37 dB (noise reduction) 

Water Penetration No penetration after 3h 

Resistance to impact with softbody and hardbody Impacts of 90 & 1200 J –No crack 
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27. SPEED FLOOR SYSTEM  

 

ABOUT THETECHNOLOGY 

 
The Speed Floor System is a suspended 

concrete flooring system using a roll formed 

steel joist as an integral part of the final 

concrete and steel composite floor. It is 

essentially a hybrid concrete / steel tee-beam in 

one direction and an integrated continuous one-

ways lab in other direction. The joists of 

different depths are manufactured from pre-

galvanized high tensile steel in a one pass roll 

former, where it is roll formed, punched, 

pressed and slotted in a fully computerized 

machine. The joist depth and the concrete 

thickness are varied depending on the span, 

imposed loads and other functional 

considerations. The Speed floor composite floor 

system is suitable for use in all types of 

construction. The Speed floor joists are 

designed and custom manufactured to suit 

particular job conditions. 

 

 
 

 
DESIGN 

The design of the speed floor system is based 
on NZS3404(Part1&2),AS/NZS 4600 and the 
Australian Composite Standard AS 2327 (Part-
I).The design load shall be taken as prevalent in 
IS875 (Part 1 & 3). Earthquake forces shall be 
taken in accordance with IS 1893 (Part-1). 

The section properties and design parameters 
are calculated from the section geometry, 
supplementary full scale tests and finite 
elements analysis 

 

 
 

THE JOISTS 
 
The joist is manufactured from G 350 Z 275 pre-galvanized steel conforming to AS 
1397:2001. Size may be anyone of the following i.e. 200 mm , 250 mm, 300 mm, 350 mm 
and 400 mm, depending upon the design requirements. Concrete thickness may be 75mm 
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or 90mm as required. 

 
The joist weight vis-à-vis the depth are given below: 

 
 

  

 
 
 
 

 
Depth (mm) 

 
Weight (kg/ ln m) 

200 9.41 

250 10.59 

300 11.76 

350 12.94 

400 14.12 

 
 
The top section of the joist is embedded in concrete and has following functions: 

 It is the compression element of the non composite joist dng construction 

 It is a‘ chair’ for the welded mesh or the   reinforcement which develops negative mo•     
It locks in and supports the slab shuttering system (lock bar and plywood forms) 

 It becomes a continuous shear connector for the composite system. The bottom 
section of the joist acts as a tension member both during the construction phase and 
when the joist is acting compositely with the slab.ment capacity in the concretes lab 
over the joist 
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The mid section or web of the joists has the flanged servicehole and the lock-bar hole 

punched into it. The flanging of the service hole provides stability to the web and services 

can pass through without requiring protection from the sharp edges of the punched material 

The bottom triangular section of the joist acts as a tension member both during construction 

phase and when the joist is acting compositely with the slab.  

THE LOCKAR 
The lock bar ssupport the temporary plywood form work between the joists during construction. 

They shall be spaced approx.300mm apart and engage in the slotted holes punched in the top 

section of the joist. They also maintain the exact spacing of the joists. 

Thestandardlockbarswheninstalledwillpositionthejoists1230mm,930 mm or 630 mm apart. 

There are also special adjustable loc kbars that will position the joists in increments of 

50mm from 330mm to 1530mm. Other type of lock bars are provided for special situations 

such as cantilevers or lowered soffits. 

 
TEMPORARYPLYWOODFORMWORK 

 
Highdensitypaperoverlaid12mmshutteringplywoodconformingtoIS4990:2011orequivalentisus

edasformworkto 

produceagoodfinishtotheundersideoftheslab.Therigidplywoodsheetsareusedinconjunctionw

iththelockbars and when locked in place, provide lateral stability to the entire Speed  floor 

system during the construction phase. 

REINFORCINGMESH 

Welded reinforcement mesh made of 8mm dia bar (fy 415 N/m2)placed @ 200mm c/c in 

both directions, is laid and tied into place. No chairs are required as it is held off the 

plywood forms by the top sectionof the joist, which becomes embedded in the concrete. 

CONCRETE 

1. MinimumgradeofconcreteshallbeM25asperIS456:2000.Itshouldpreferablybebatcheda

t60mmandsuperplasticizedto110mmslumptoprovidegoodplacementandshrinkagecha

racteristics.Acuringcompoundshouldbeusedandanexpandingagentmaybeintroducedi

nconsultationwiththeengineertofurthercontrol shrinkage during the curing period. 
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2. The concrete should initially be placed evenly and continuously over the area to be 

formed. Special attention should be given to ensure the concrete is screened and 

finished to the specified thickness so that designed deflections are achieved in the 

Speedfloor joists and the supporting structures. 

3. Instructuresforcarparking,an expanding agent is generally used to reduce the effect 

of shrinkage during initial cure and a curing compound is used to help control the 

curing process. 

ACCESSORIES 

Edge angles 

Astandardedgeformisavailableintwoheights75mm&90mm.Specialheightsandspeciallyshape

dedgeangles may be manufactured but would require longer lead times. 

Jointers 

Precutsectionsofgalvanizedsheetsteelmaybeprovidedtooverlayjointsintheplytoensuretheyare
flushandremain well supported while the concrete is poured. 

 
Lock bar HangerAngles 

Agalvanizedsteelanglewithprepunchedlockbarholesisusedforsituationswherethelockbarsne

edsupporton slab edges parallel to the joists 
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28. CONTINUOUS SANDWICH (PUF) PANELS WITH STEEL 
STRUCTURE 

 
Brief Description 
Continuous sandwich panels are single piece, prefabricated, modular, factory made units which 
consist of an insulating layer of rigid polyurethane foam between two layers of metal sheets. The 
panels comprise of PUF bonded between two sheets of Pre-coated GI sheets of 0.5 mm thick to 
produce straight-to-finish panels.  Insulation core provides effective insulation and strong 
bonding for better structural stability to facilitate higher loading and wider spans. These panels 
are available for both wall and roof.  
The system can incorporate all types of architectural features like coving, boxes, cantilevers, 
projections, infill walls, mezzanine floors etc. This system can also incorporate all types of 
services viz. electrical, gas and plumbing etc. The design and engineering of the structures is 
executed by following the norms & guidelines stipulated in relevant Indian Standards. 
 
Typical Isometric views of both roof and wall panels are shown in Figs. 1 & 2 respectively. 

 
Fig. 1 Roof Panel 

 

 
Fig. 2 Wall Panel 

Size of panels 
Panels are available in thickness from 25mm to 150mm, width   1000mm and length as 
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per requirement of the customer. 
 
Profiles of the Panels 
 
Coldwell Wall panels    
 
Coldwell wall panels are tongue-n-groove joinery for air-tight, effective panel to panel 
interlocking which provides an effective seal. Two types of panels – single groove and 
double groove systems are manufactured. While single groove panels are suitable for 
general purpose and application in buildings and shelters; double groove panels are 
suitable for cold room and cold chamber applications. Double groove ensures precise 
interlocking, dimensional accuracy and also eliminates the risk of air gaps and thermal 
bridging. Coldwell panels are in higher thicknesses are self-supporting free standing 
upto 6 metres. All joints are covered with flashings.   
   
Profiles of these panels are given below: 
Inner & Outer skin: 3 types of rib configuration – Micro-rib, Wave and Mini box. 
 
Facing Options: Pre-painted galvanized steel/aluminum, stainless steel and craft paper 
and perforated metal sheet for inner skin. 
 
Surface finish: Mettalic, solid colours, Polyvinylidene fluoride (PVDF) & super polyster 
coatings. 
 
Coldwell-1     
These panels are available in thickness of 30, 40, 50, 60, 80 & 100mm. Detail of this 
panel is shown in Fig. 3 
                        
Coldwell -2 
These panels are available in thickness of 80, 100, 120 & 150mm. Detail of this panel is 
shown in Fig. 4. 

    
 Fig. 3                                        Fig. 4                                            
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Strupan Roof panel 
 
Strupan is a structural roof panel with a trapezoidal profile on the top surface and a 
ribbed liner tray on the underside and a sandwiched insulation cover.  
    
Profile of this panel is given below: 
Inner skin: Ribbed liner, aluminium foil/craft paper 
Outer skin: 35x250mm trapezoidal profile with 2 secondary ribs and anti-capillary flute. 
This panel is available in thickness of 30, 40, 50, 60, 80 & 100mm. 
 
Surface finish: Metallic, solid colours, Polyvinylidene fluoride (PVDF) & super polyster 
coatings. Detail of this panel is shown in Fig. 5. 
  

Fig. 5 

Isoclad 
 
Isoclad panels act as partition walls as well as façade cladding with permanent finishing 
and can be integrated well with structural glazing, curtain walls, windows and other type 
of fenestrations and openings. 
 
Profile of this panel is given below: 
Skins: 3 types of rib configuration – Micro-rib, Wave and Mini box 
This panel is available in thickness of 40, 50, 60 & 80mm. 
Facing options: Pre-painted galvanized steel/aluminium 
Surface finish: Metallic, solid colours, Polyvinylidene fluoride (PVDF) & super polyster 
coatings. Detail of this panel is shown in Fig. 6.  
 
  
                                                                
 
 
 
 
 
Raw materials  
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i. Polyurethane Foam (PUF): It is thermosetting material when exposed to fire, does not 
drip or melt; forms a strong carbonaceous char that protects the core and prevent 
spread of flame. It shall be Chlorofluorocarbon (CFC) free and self-extinguishing and 
shall conform to IS 12436: 1988.  

ii. GI Pre-painted sheet (PPGI): The pre-coated sheet shall have min. yield strength of 240 
MPa conforming to IS 14246:2013 and shall have zinc coating of min. 120 gm/m2 as per 
IS 277:2018. The sheet shall have 5-7 micron epoxy primer on both sides and polyester 
top coat of 15-18 micron. The sheet shall also have plastic protective guard film of min. 
25 micron to avoid scratches during transportation.  

iii. U Channel: Made of PPGI sheet conforming to IS 14246:2013 and shall have zinc 
coating of min. 120 gm/m2 as per IS 277:2018. 

iv. PU Chemical: Shall be as per the manufacturer’s specifications 
v. Polyol Glue: Shall be as per the manufacturer’s specifications 
 
Manufacturing Process 
 

 Raw-material & Pre-Coated sheets (PPGI) shall be procured from the market and then 
loaded pre-coated sheet profiled and rolled as per the drawing of manufacturing process.  

 Pre-coated GI coated sheets shall be loaded as coil in lower & upper section of the 
machine, for profiled and rolled as per the relevant drawing.  

 Polyol/isocynate shall be sprayed in between pre-coated sheets. After passing double 
belt conveyor, the raw material for the required thickness shall pass as per the 
specification of the client and cooling conveyor cools the panel.  

 The panel shall be cut as per the required size with cutting machine and end surface shall 
be cleaned.  

 Inspection & testing shall be done at each stage of manufacturing process.  

 After inspection of the material by the inspection team that the product is upto the 
mark as per the required specification of the client, the panels pass automatically 
towards wrapping & packing.  

 After finished product is ready, the panels shall be dispatched to the client. 
 
Installation Procedure 
 
Panels with damaged side joints, surface dents or scratches shall be set aside. Excess foam 
(if any) shall be removed from panel joints to allow proper panel engagement. 
The first panel shall be installed plumb/level. A spirit level or transit shall be used on each 
panel. Adjoining panels shall be installed with overlapping rib/inserting tongue-in to the 
groove toward the last erected panel. Structural members shall be drilled, if required and 
fasteners installed at lapped rib. A chalk line shall be used to mark the girt location and 
maintain a straight line of screws, thus avoiding miss-drilling and possible leakage. The 
preferred procedure is to complete all wall sheeting before starting the roof sheeting. 
 
Roof Panel 
Fastener installation 
 
It must be ensured that the fasteners are installed at locations indicated on the building 
drawings. It is easy to misjudge the location of the structural member, resulting in a fastener 
off the structural member or below the sealant at the end lap. The fastener shall be driven in 
until it is tight and the washer is firmly seated. A slight extrusion of neoprene around the 
washer is a good visual tightness check.  
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 Orientation of panels before lifting 
For maximum weather-tightness, start laying panels from the end of the building that will be 
in the lee of the worst-anticipated or prevailing weather. It is much easier and safer to turn 
panels on the ground than up on the roof. Before lifting panels on to the roof, it must be 
checked that this is the correct way up and the overlapping side is towards the edge of the 
roof from which side installation will start. Bundle of panels shall be placed over or near firm 
supports, not at mid span of roof members. 
 
Roof paneling sequence 
 
It is advised that both sides of the ridge of a building be sheeted simultaneously. When lifting 
panels onto the roof frame for laying and fastening, care should be taken to make sure all 
panels are the correct way up with the overlapping side towards the edge of the roof from 
which installation will commence.  

 
Installation of the first roof panel 
 
The roof panel shall be set in place over the inside closure ensuring the major ribs of the 
panel rest properly with the inside closure. The panel edge shall be aligned with the edge of 
the end wall roof line. With the panel properly placed, the line of panel shall be adjusted for 
squareness. 
A nylon line projected from the eave strut by a certain distance shall be used to give correct 
distance and line. A chalk line shall be used to mark the location and maintain straight line of 
screws, thus avoiding miss-drilling and possible leakage. The panel shall be secured to the 
structure with appropriate fasteners. The fasteners will be installed after the overlapping is 
installed. 
 
Sealing the side laps 
 
The side lap sealant shall be applied to the weather side edge of the lower major. The 
sealant should only be applied to clean, dry surfaces. Press firmly along the length of the 
sealant to insure proper adhesion. The adjoining panel shall be installed positioning the 
overlapping rib with care. Required size pilot holes for the lap fasteners shall be drilled at the 
centre of the clearance holes in the overlapping panel. The lap shall be stitched with the self-
fastening fasteners supplied with the screw line. Sealant shall not be placed inside of the 
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screw line. (Fig. 7   

 
 Fig. 7 Roof Panel -- Side Lap Detail                    Fig. 8 Roof Panel – End Cap Detail 

 
Installation of remaining roof panels 
 
With the first panel run installed & secured and side lap sealant applied, the second panel 
run may be started. The eave shall be prepared with an inside closure and sealant. The 
panel shall be positioned so that the overlapping ribs will rest properly. Proper overhang and 
panel coverage shall be checked. The major ribs of the two panels shall be stitched together 
and panels attached to the purlins. 
 
Sealing the end laps 
At the panel end laps, sealant shall be placed across the full panel below the fastener line. 
The panel end laps shall have a minimum overlap located over a purlin as per respective 
erection drawings. The fasteners shall be located on the centre of the flange of purlins. (Figs. 
9 & 10) 
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        Fig. 9 End Over Lap Detail                   Fig. 10 End Lap Detail 

                              
Wall Panel 
 
Fastener installation 
 
It must be ensured that the fasteners are installed at locations indicated on the 
building drawings. It is easy to misjudge the location of the structural member, 
resulting in a fastener off the structural member or below the sealant at the end lap. 
The fastener shall be driven in until it is tight and the washer is firmly seated. A slight 
extrusion of neoprene around the washer is a good visual tightness check. The 
fasteners shall be installed by drilling holes on the ridge and not on the valley as 
shown in Fig. 5.  

 
Checking flatness and overhang 
 
 Before starting work it must be ensured that the supports for cladding are truly in the 
same plane the overhangs of panels from the top and bottom supports shall not 
exceed the limit, whilst also overhanging at least 50 mm into gutters. Necessary 
adjustments shall be made before laying panels, because it will be difficult or 
impossible to rectify later. 
 
Positioning first panel 
 
First panel shall be positioned before fixing to ensure that it is correctly located in 
relation to other parts of the building. 
It must be checked that the panel aligns with the end-wall (or its barge or fascia), the 
type of flashing or capping treatment to be used; andaligns correctly at its ends in 
relation to the gutter and ridge (or parapet or transverse wall). (Figs. 11 to 14) 

    
          Fig. 11Wall Panel Profile (Micro Rib)                        Fig. 12 Panel for Wall cladding 
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                                    Figs. 13 & 14 Wall Panel Fixing Details        
  

 Fig.15 U 
Channel Fixing Detail   Fig.16 Outer Corner Flashing Fixing Details 
 
 
Positioning other panels 
After fixing the first panel in position, other panels shall be aligned using: 
the long edge of the previous pane;  
a measurement from the end of the panel to the fascia or purlin at the gutter. Gutter-
end of all panels shall be kept in a straight line. 
each panel shall be fixed completely before laying the next; or 
the panel shall be fixed tightly to ensure it can’t move, all panels shall be laid 

completely and then all the intermediate fasteners shall be placed later. (Figs. 15 & 
16) 
 
Checking alignment  
 
It must be checked that each panel is parallel with the adjacent panel and gap is 
within the allowed limit. (Fig. 17) 
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Fig. 17 Outer/Inner Corner Flashing Fixing Details at Partition Walls 
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Wall panel fixing with floor 
 

Wall panel of 80 mm for outer wall shall be fixed with U-channel of size 
40x82x40x1.2mm on floor. U-channel shall be fixed with M6x65mm dash fastener at 
300mm c/c spacing. (Fig. 18) 
 
Wall panel fixing with slab 
Wall panel of 80 mm for outer wall shall be fixed with self-drilling screw of 12-
14x120x4.8mm at 300mm c/c spacing using L-Angle of 50x50x2mm above slab. (Fig. 
18) 
 
Wall partition panel fixing with slab top & bottom 
 
Wall partition panel of 80 mm shall be fixed over RCC slab by PVC gitti screw of 
35mm and pop rivet at 200mm c/c spacing using L-Angle of 50x50x1.2mm on both 
side of panel above slab. (Fig. 18) 
 
Vertical corner closer  
Vertical corner shall be closed using pop rivet at 300mm c/c spacing by using L-
Angle of 50x50x0.5mm. (Fig. 18) 
 

          
Fig. 18 Fixing Details of wall with floor, slab & partition 

  
Ceiling Panel  
 
Fastener installation 
 
It must be ensured that the fasteners are installed at locations indicated on the building 
drawings. It is easy to misjudge the location of the structural member, resulting in a fastener 
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off the structural member or below the sealant at the end lap. The fastener shall be driven in 
until it is tight and the washer is firmly seated. A slight extrusion of neoprene around the 
washer is a good visual tightness check. 

 
Orientation of panels before lifting 
 
For maximum weather-tightness, start laying panels from the end of the building that will be 
in the lee of the worst-anticipated or prevailing weather. It is much easier and safer to turn 
panels on the ground than up on the roof. Before lifting panels on to the roof, it must be 
checked that this is the correct way up and the overlapping side is towards the edge of the 
roof from which side installation will start. Bundle of panels shall be placed over or near firm 
supports, not at mid span of roof members. 

 
Fixing of Aluminium ‘T’ 
 
Aluminium ‘T’ shall be marked on the structural members and holes shall be drilled in the 
structural members. Sag rod connector shall be assembled on ground for longer drop length. 
After that Aluminium ‘T’ shall be assembled on ground with all accessories and erected one 
by one at specified locations. 
The level and alignment of ‘T’ line shall be checked before fixing the panels. Bottom level of 
the ‘T’ shall be adjusted for roof ceiling by adjusting nut. Coupling plates shall be erected to 
connect adjacent ‘T’ members. Same procedure shall be repeated in case of multiple lines. 
(Fig. 19) 

 

                     
Fig. 19 Wall panel fixing with beam 

  
Ceiling panel installation 
 
Ceiling panel must be sheeted on both sides of the ‘T’ simultaneously. Proper coverage shall 
be checked frequently during progress. When lifting panels for laying and fastening, it must 
be ensured that all the panels are in the correct way up. 
For panel installation steps given below shall be followed: 
• Layout on the floor shall be marked as per the drawings. 
• U Track/ base angle shall be installed in water level. 
• Step cutting at wall panels shall be made to make provision for ceiling panel resting. 
• Then wall panels shall be installed starting from one end wall and one side wall. 
• Plumb and alignment of each panel shall be checked for starting the ceiling panels. 
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• Inner and outer flashings shall then be installed to give temporary hold at wall panels. 
• Partition/other side wall panel shall also be installed with inner and outer flashings. 
• Ceiling panels shall then be lifted to the location after chcking the orientation as per the 

drawings before lifting. 
• Strip flashing shall be installed on top of the ceiling panel after checking the alignment. 

 
The chamber shall then be completed by following the above steps. Silicon sealant shall be 
filled at inner and outer face of all the panels. All flashings and accessories shall be installed 
as shown in the drawings. After that chemical filling shall be done as per the specifications. 
(Fig. 20) 
 

                  
Fig. 20 Ceiling with Wall Fixing Detail 

 
Sealing the side laps 
 
Apply the side lap sealant to the weather side edge of the lower major. The sealant should 
only be applied to clean, dry surfaces. Press firmly along the length of the sealant to insure 
proper adhesion. Install the adjoining panel positioning the overlapping rib with care. Drill, at 
the centre of the clearance holes in the overlapping panel, required size pilot holes for the lap 
fasteners. Stitch the lap with the self-fastening fasteners supplied with the screw line. Sealant 
shall not be placed inside of the screw line. 
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                                  Fig. 21 Detail of Wall to Flooring  

 

 
 

Fig. 22 Wall Panel Connection with Ceiling Panel 
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Fig. 23 Partition Wall Panel Connection with Ceiling Panel 

 

   

 
Fig. 24 Base Angle Fixing Details 
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29.  SRPL BUILDING SYSTEM - WAFFLE CRETE BUILDING SYSTEM 
  
 
ABOUT THE TECHNOLOGY 
 
Waffle-Crete Building System consists of large, 
structural, ribbed panels of reinforced precast 
concrete, bolted together and the joints 
between the panels are caulked to form the 
walls, floor and pitched or flat roofs of buildings. 
 
The surface of each panel consists of 51 mm 
thick slab or skin, stiffened with the ribs around the 
perimeter and across the panel, giving an 
overall panel thickness of 152 mm or 203 mm.  
 
In single storey buildings, floors are constructed 
using precast reinforced concrete floor panels 
supported on precast concrete grade beams on 
well- compacted earth. The walls are constructed of 152 mm thick wall panels of precast 
reinforced dense concrete.  
 
For buildings of more than one storey, the walls are supported on foundations designed as 
per the soil condition. A concrete apron are laid around the perimeter of buildings where 
there is a danger of water or wind erosion of the ground adjacent to the building. Metal or 
timber window and door frames are incorporated into the wall panels during casting or fitted 
after erection into openings that are formed in the panels during casting.  
 
Internal walls consist of either reinforced precast concrete ribbed panels, conventional 
masonry walls or concrete walls. Where precast concrete panel or masonry internal walls are 
used in single storey buildings, these are normally be erected on a concrete surface bed or 
on concrete strip footings and not on suspended floor.  
 
Services like water supply and electricity shall be normally accommodated in preformed slots 
in the ribs of panels, before the walls are lined. The casting can be done in casting yard while 
foundation is done, which reduces the construction time. Curing time is reduced by trapping 
the moisture generated from the concrete. The building after construction can be shifted from 
one place to another as the structure is joined using bolt connections. 
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The Waffle-Crete system consists of the following core elements: 
 

 Lightweight insulated precast insulated molds 

 Insulated curing covers that are used in conjunction with Waffle-Crete molds 

 Specialized equipment are designed for use with Waffle-Crete molds and covers 

 A construction methodology for casting and erecting concrete panels with molds and 
equipment. 

 
Concrete panels cast in molds and then covered with a curing cover are removed from the 
mold and erected. Modular panels and bolted connections speed up the erection process. 
The system can be utilized for a variety of structural applications. 
 
TYPE OF PRECAST CONCRETE PANELS & WALLS 
 
1. Standard reinforced precast concrete wall, floor 
and roof panels are 2.43 m wide and are manufactured 
in lengths of 3.65 m, 4.26 m, 4.87 m, 5.48 m, 6.09 m & 
7.31 m. The surface of each panel shall consist of a 
51mm thick slab, stiffened with tapered ribs around the 
perimeter and across the panel. The ribs shall be at 
approx. 1214 mm centres in one direction and 610 mm in 
the other and give an overall panel thickness of 152 mm 
or 203 mm, as required.  
2. Harmonized reinforced precast concrete wall 
panels are 2.58 m high and are manufactured in lengths 
of 3.65 m, 4.26 m, 4.87 m, 5.48 m, 6.09 m & 7.31 m. All 
harmonized panels shall be 152 mm or 203 mm 
thickness. The surface of these panels shall consist of a 
51 mm thick slab, stiffened with ribs around the 
perimeter and across the panel. The ribs shall be at 
approx. 610 mm centers, with two horizontal ribs along 
its length, one approx. 836 mm from the bottom and the 
other 418 mm from the top. These panels are used for 
window/door and window cut-outs.  
 
 
 
3. Accessory Panels 

a) Eave panels are used as decorative building trim and also cover waffle voids that 
may be exposed on the edges of cut roof panels. 

b) Grade beams are used to cast a first floor foundation. Grade beam panel are 
keyed to fit floor panel ribs. 

c) Stair panels are included an adjustable blockout to cast concrete stairs of variable 
width up to 2.44 m. Stair molds are available in 3.66 m & 6.10 m lengths with 164 
mm risers. 

 
4. Waffle-crete Floor Slabs 
 

Thickness of concrete of topping may vary for different requirement of fire ratings. 
Floor slabs with a 60 minute fire-resistance rating shall require a minimum of 38 mm 
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concrete topping and floor slabs with a 120 minute fire-resistance rating shall require 
a minimum concrete topping of 75 mm or cladding to the underside. The joints 
between the plasterboard shall be sealed according to the manufacturer’s 
recommendations. Floor slabs with a 30 minute fire-resistance rating shall not require 
a concrete topping. Thickness of concrete topping may vary for different requirement 
of fire-ratings. 

 
5. Type of Walls  
 
There are six types of internal and external walls which are used in conjunction with brick or 
concrete masonry walls etc. The wall panels are 152 mm or 203 mm thick overall.  

i) Type 1 152 mm or 203 mm panels, unlined.  
ii) Type 2 Wall panels lined on one side with 12.5 mm thick gypsum plasterboard on 38 

mm x 38 mm timber studs at 600 mm centers fixed to the panel ribs with screws into 
nailer blocks cast into concrete at 600 mm centers.  

iii) Type 3 Wall panels lined on one side with 12.5 mm thick gypsum plasterboard of 63.5 
mm x 35 mm x 0.71 mm thick on galvanized steel studs spaced at maximum 450 mm 
centres fixed to the ribs of the panels with 18 gauze steel galvanized wire wound 
around threaded 6 mm dia. galvanized steel fasteners hand-driven into a previously 
drilled hole in the rib of the floor panel. 

iv) Type 4 Wall panels lined on one side with two layers of 12.5 mm thick gypsum 
plasterboard on galvanized steel studs with staggered joints similar to those used in 
Type 3 wall fixed to the panel ribs in the same manner as wall Type 3.  

v) Type 5 Wall panels lined on one side with 12.5 mm thick gypsum plasterboard on top 
hat section galvanized steel channels fixed to the panel ribs as for wall Type 3 and 
insulated with 150 mm thick glass fibre. 

vi) Type 6 Wall panels lined on one side with 12.5 mm thick gypsum plasterboard on 
timber studs fixed to the panel in the same manner as for wall Type 2 and insulated 
with 50 mm thick glass fibre. 
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ERECTION PROCEDURE 
 

i) The properties of the soil on site shall be established by a professional engineer and 
the foundations and floors designed accordingly. 

ii) The conventional cast-in-situ concrete foundations and surface beds with thickened 
edge beams or footings, shall be constructed on site in accordance with IS 
1904:1986. The surface beds shall be laid on well compacted earth.  

iii) When suspended floor panels and foundations are used, the grade beams shall be 
located under the longitudinal external walls of the building. They shall be placed in 
position on the surface of the ground on well compacted and levelled earth, laid end-
to-end with butt joints.  

iv) Where the span between the grade beams on either side of the building is such that 
it is necessary to use two or more floor panels across the width of the building, the 
ends of the panels at the joints where they meet shall be supported by additional 
grade beams, laid parallel to the external grade beams. 

v) A continuous damp-proof membrane of a suitable plastic material, at least 0.25 mm 
thick, shall be provided under conventional concrete foundations and surface beds.  

vi) The wall panels shall be hoisted and set in a vertical position, onto hardwood shims 
on the panel floor, concrete footing or surface bed, to create a space of uniform 
thickness under the bottom ribs of the wall panels, for the grouted joint.  

vii) After levelling and aligning the wall panels on the shims, these shall be bolted to the 
floor panels and grade beams, or to the cast-in-situ concrete surface bed or 
foundations.  

viii) Where threaded galvanized steel or stainless steel rods are used instead of anchor 
bolts, the ends of the rods shall be embedded in epoxy grout in holes drilled into the 
concrete, in strict accordance with the manufacturer’s instructions.  

ix) Sand-cement grout having a compressive strength of 35MPa at 28 days shall be 
used in all horizontal joints between precast concrete components, unless otherwise 
specified by the engineer. A vibrator rod shall be used to ensure that the grout 
completely fills the joints. 

x) Intermediate floors shall always consist of panels which are bolted together. There 
are three types of floor to wall connections. In the first case the floor panel shall be 
supported on top of an external wall, in the second case two floor panels shall be 
supported on an internal wall and in the third case a floor panel shall be supported 
on a ledger beam.  

xi) Staircases which are of precast concrete shall be deigned in the normal manner and 
bolted to the supporting structure. At the beginning of a rise, the staircase shall be 
bolted with a 19 mm dia. vertical expansion anchor through a 76 mm x 76 mm 38 
mm recess in the first step to the supporting structure. At the upper end of the rise, 
the staircase shall be fixed with a minimum of three 19 mm dia. x 254 mm long 
expansion anchors through the floor. 

xii) On the outside of the building, the grout shall be partially raked out of the horizontal 
joint all round between the bottom of the external walls and the floor, concrete 
surface bed or footing to allow for the insertion of butyl rubber rope, followed by a 
bitumen impregnated foam plastics backer rod or bond breaker and caulked with one 
component polyurethane sealant.  

xiii) The adjoining vertical ribs of the external panels shall be bolted together with 12.7 
mm dia. galvanized steel or stainless steel bolts at 1.2 m centres through preformed 
or drilled holes for 152 mm thick panels or 20 mm dia. bolts at 1.2 m centres for 203 
mm thick panels.  
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xiv) The vertical joints between external wall panels shall be caulked on the outside of 
the building with one component polyurethane sealant a bitumen impregnated foam 
plastics backer rod or bond breaker. 

 
Roof Construction and Gable Wall 
 

i) Triangular wall in-fill panels shall be hoisted into position on hardwood shims on top 
of the end walls of the building and bolted together through the adjoining outer 
horizontal ribs with 12.7 mm dia. galvanized steel or stainless steel bolts at 1.2 m 
centres. 

ii) Precast concrete roof panels which span between the gable ends shall be hoisted 
into position on the sloping tops of the gable wall panels and bedded in 6 mm thick 
4:1 sand: cement mortar, to form a pitched roof. The pitch shall generally be 30º. 

iii) Galvanized steel plates, 60 mm long x 100 mm wide x 10 mm thick, at 2.4 m centres 
and cast into the ribs on the underside of the roof panels on either side of the ridge, 
shall be connected at the apex by welding a steel rod at the joint between each pair 
of plates.  

iv) Depending on the structural design of the building and span of roof, the roof shall be 
supported at its apex by a ridge beam spanning between the gable wall infill panels 
at each end. 

v) The adjoining roof panels shall be bolted together with 12.7 mm dia. galvanized steel 
or stainless steel bolts at 1.2 m centres, through preformed or drilled holes in the ribs 
of the panels. Before fully tightening the bolts, butyl rubber rope shall be inserted into 
the joint between the panels, followed by a bitumen impregnated foam plastics 
backer rod or bond breaker and the joint shall be caulked externally with one 
compound polyurethane sealant or equivalent.  

vi) Flat roof shall consist of 152 mm or 203 mm thick precast reinforced ribbed wall 
panels bolted together and covered with a conventional waterproofing system on 
screed. Precast roof copings shall be bolted to the roof panels with 12 mm dia. bolts 
at 1219 mm centers. 

vii) Internal walls on suspended floors shall usually be constructed of timber with 12.5 
mm thick gypsum plasterboard cladding on both sides. Conventional burnt clay or 
concrete masonry internal walls shall usually be erected on conventional concrete 
surface beds and foundations.  

viii) Internal walls shall also be plugged and screwed by means of steel brackets and 
bolts to the adjacent vertical ribs of the external walls at T-junctions and bolted or 
plugged and screwed to concrete surface beds or precast floors.  
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Windows, Doors, Services and Attachment of Fittings  
 
Timber or steel window and door frames shall be fitted into preformed openings in the wall 
panels and sealed all round with silicone sealant, unless they have been cast in during 
manufacture of the panels.  
 
Electrical and plumbing services shall be installed in the preformed notches on inside of the 
wall panels, or through sleeves cast into the ribs. 
 
Sanitary fittings, cupboards, shelving, and other heavy fittings shall be attached to the walls 
with galvanized steel bolts taken through holes drilled in the backing skin of the wall panels, 
or with expansion bolts fixed to the panel ribs.  
 
Protection against corrosion and finishes  
 
Steel bolts, anchor bolts, nuts, washers, threaded rods, brackets and cleats used at 
connections and joints in external walls, roofs, floors and foundations are hot-dip galvanized 
in accordance with IS 4759:1996 and coated with a metal primer, a good quality bituminous 
paint or epoxy painting or they are of stainless steel.  
 
The exterior surface of roofs and external walls shall be painted with two coats of suitable 
exterior grade acrylic emulsion paint. Painting of reminder of the building shall be carried out 
in accordance with the manufacturer’s requirements. 
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30. PRECAST LARGE CONCRETE PANEL SYSTEM 

  

 
ABOUT THE TECHNOLOGY 
 
Precast Large Construction Panel (PLCP) system consists of various precast elements such 
as walls, beams, slabs, columns, staircase, landing and some customized elements that are 
standardized and designed for stability, durability and structural integrity of the building. 
Precast residential building construction involves design, strategic yard planning, lifting, 
handling and transportation of precast elements. This technology is suitable for construction 
of high rise buildings resisting seismic and wind induced lateral loads along with gravity loads. 
The building framing is planned in such a way that maximum number of repetitions of moulds 
is obtained. These elements are cast in a controlled factory condition. The factory is 
developed at or near the site which provides an economical solution in terms of storage and 
transportation. 
 
TYPES OF PRECAST ELEMENTS AND MOULDS 
 
 
Two main types of precast concrete elements, namely precast reinforced concrete elements 
and precast pre- stressed concrete elements are used as per the details given below: 
 
i.  Precast reinforced concrete elements 
These shall consist of reinforcement bars and/or welded wire meshes within the elements to 
provide the tensile strength and resistance against cracks such as façade walls, beams, 
columns, slabs, refuse chutes, staircases and parapet walls. 
 
ii.  Precast pre-stressed concrete elements 
These shall consist of pre-stressing tendons within the elements to provide a predetermined 
force needed to resist external loadings and cracks such as hollow core slabs, beams and 
planks. 
 
Typical size of precast elements is given below: 

 
Sr. No. Precast Components Typical Sizes* 
1 Wall Panels 5m x 2.85m 
2 Slabs 3m x 5m 

3 PODS 1.52m x 1.36m x 2.83m 
4 Beam 0.20m x 0.40m x L 
5 Staircase As per design 
6 Columns 0.90m x 0.35m x 2.85m 

* Sizes of panel slabs may vary as per the architectural and construction requirement. 
 
iii. Moulds 
Moulds for precast elements shall be of steel and concrete. For design of the moulds for 
various elements, special importance should be given to easy demoulding and assembly of 
the various parts. At the same time rigidity and strength and water tightness of the mould are 
also important taking into consideration forces due to pouring of green concrete and vibration. 
The type of moulds used for pre-casting various elements with various methods is given 
below: 
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Sr. No. Mould Type Uses 

1 Conventional moulds Ribbed slab, beams, window panels, box type units and special 
elements 

2 Battery moulds Interior wall panels, shell elements, roof and floor slabs 

3 Tilting moulds Exterior wall panels where special finishes are required on one 
face or for sandwich panels 

4 Long line prestressing beds Double tees, ribbed slabs, piles and beams 

5 Extrusion machine Roof slabs and hollow core slabs 

Battery Mould                                       Tilting Mould                                         POD Mould 

 
Material Requirements 
 
Ordinary Portland Cement: Shall be of 43 grade as per IS 269:2015. 
Fine aggregate (M Sand): Shall be as per IS 383:2016 & IS 1542:1992 and 4.7 mm. 
Coarse Aggregates: Shall be as per IS 383:1970 and of 20 mm, 40 mm size 
Steel reinforcement: Shall be as per IS 1786:2008 
Concrete: The grade of concrete shall be M 30 and slump for walls, floors and roofs shall be 
as per IS 456:2000. 
Brick masonry: Shall be designed as per IS 1905:1987 
Solid Block work: Shall be as per IS 2185 (Part 1):1979 
Aluminium: Shall be as per IS 733:1983 
Glass: Shall be as per IS 2835:1987 
Non-shrunk non-metallic grout: Cement based flowable grout shall have compressive strength 

of 65 N/mm2, flexural strength of 9 N/mm2 at 28 days and E-modulus of 37000 N/mm2. 
Water proofing membrane: Fibre reinforced repair mortar shall have compressive strength of 

45 N/mm2 at 28 days and density 2250 kg/m3 
Baker Rod: Closed cell polymer based product shall have compressive strength of 0.45 

kg/cm2 min. at 25% de-flection, density 22 kg/m3 min. and water absorption 0.14 gm/cm3 

max. 
Corrugated sleeve: Hot dipped galvanized prime steel sheet shall be as per IS 277:2003. 
 
APPLICATIONS 
The system is used economically for mass housing projects and commercial buildings, etc. 
INSTALLATION 
 
1. Precast Installation 
Proper planning and preparatory works shall be required before the actual installation of 
precast concrete elements in order to ensure quality installation. The following items shall be 
planned in advance: 
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i. Method of sequence of assembly and installation: Precast elements should be 
identified based on their location number and the tagged. 

ii.  Method of providing temporary support: Elements should be supported temporarily 
before these get stabilized. Generally structural members with adjustable ends shall 
be used for securing the panels. Shims should be used to adjust the panels to ensure 
dimensional correctness. 

iii. Installation tolerances: Installation tolerances should be based on codal provisions 
and design considerations should be clearly indicated. 

iv. Handling and rigging requirements: Elements should be checked for handling stresses 
before lifting and the cranes should have sufficient capacity to handle the precast 
panels. At least 10% impact should be considered while calculating the lifting capacity 
of the crane. 

 
At site locations, panels shall be first unloaded and stacked or directly lifted by the crane. The 
element shall then be installed on the site and supported by temporary jacks. The cranes shall 
be released for next lifting once the temporary supports are in place. Shims shall be used to 
carefully align the element before grouting. The panels shall be grouted after the final 
adjustments are done. 
 
2. Waterproofing 
External joints shall be sealed with baker rods and sealants after filling the joints with grout to 
avoid the leakage. Additional waterproofing treatment shall be provided at external joints and 
wet areas to ensure water tightness. 
 
3. Mechanical, Electrical & Plumbing Fittings 

 Mechanical, electrical & plumbing fittings shall be kept open or concealed as per 
the requirements. For concealed fittings, provision for grooves, blockouts shall be 
made in casting moulds. 

 The conduits and electrical boxes shall be embedded and fixed in moulds before 
casting. For open fittings, these shall be fixed after erection at site. 

 For firefighting systems, provision of National Building Code (NBC) and local Building 
Byelaws shall be adhered to. 

 
4. Fire Rating 

• Precast concrete shall be designed for fire rating of 1 to 2 h based on codal 
requirements. 

• Minimum precast concrete wall thickness of 120 mm shall be provided for 1 h fire 
rating as per IS 456:2000. 

 
5. Finishes 

 Variety of shapes, colours, textures and finishes may be obtained with precast 
concrete. 

 The surface treatments shall be done by rebating, grooving, surface coatings, cement 
based renders, oxide coloring etc. 

 Precast concrete facades of various shapes, colours and textures may be moulded 
and installed. 

 
IMPLEMENTATION OF PRECAST ELEMENTS 
 
1. Casting Concrete 
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The procedure for casting concrete shall be as follows: 
i) Precast concrete elements shall be produced on horizontal/vertical, flat steel surfaced 

tilting tables. 
ii) Prior to casting, electrical conduits and other required shall be fixed in position and 

the mould treated with mould release agent. 
iii) Steel reinforcement shall be kept in position using adequate spacers to ensure correct 

position and concrete cover. 
iv) After that side shutter shall be fixed. The high quality concrete shall be transported 

from batching plant to the precast yard through transit mixer. 
v) Thereafter, concrete shall be carried to mould by gantry crane with concrete bucket. 
vi) During casting, table vibrators (as & when required) shall be used to achieve the best 

compaction. Top surface shall be finished with hand operated trowel which gives 
smooth finish. 

vii) Care should be taken on embedded items while concreting. 
viii) After casting, all exposed surfaces shall be covered with a tarpaulin (as and when 

required) to avoid vaporization. Casted elements shall be de-moulded once the 
strength meets the design requirements and the units are then shifted to the 
stockyard. Thereafter, curing shall be carried out for 5 days. 
 

Wall Panels                                       Parapet Beams                                           Spandrel 

Solid Slab Panels                                    POD Elements                                          Staircase 
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2. Curing 
 
The curing of the prefabricated elements may be done by the normal methods of curing by 
sprinkling water and keeping the elements moist. This can also be done in the case of 
smaller elements by immersing them in specially made water tanks. 
 
3. Screed Concrete for Flooring 
 
The surface for screed concrete shall be clean, free from dust, loose materials, lumps and 
foreign material. The screed shall generally be provided over the entire slab. In this case the 
entire slab shall act as a continuous structural diaphragm providing optimum load transfer 
mechanism for lateral loads. The screed shall be treated as a part of the compression zone 
for gravity loads on the slab. The design shall consider composite action between the slab & 
screed and compressive strength of screed in slab. Further, the interface shear between the 
slab & screed shall be checked for verifying adequate shear transfer capacity at the interface. 
 
i) Screed on haunches may be provided, only if the conduits are exposed, with the mutual 

agreement between the project authority and the technology provider. In such cases, 
additional water proofing treatment of a reputed company shall be provided at the 
precast slab and site concrete stitch. 

ii) Electrical conduits or any other embedment shall be laid as per approved drawings 
before screed concrete flooring.  

iii) The reference level from main survey pillars shall be transferred and marked on side 
channels. 

iv) While marking level, sloping direction in flooring shall be taken care as per approved 
drawing. 

v) Before laying the concrete, cement slurry shall be spread on the slab surface for better 
bonding and filling of gaps between wall and slab soffit junction. 

vi) The concrete should be placed from one end and shall be compacted immediately after 
placing and levelled uniformly. 

vii) The vibrator should be applied smoothly and concrete compacted well. 
viii) The concrete shall be allowed to set so as to be in dry condition. 
ix) The trowelling shall start after concrete is set and reach dry condition. 
x) Curing shall be done by using bunds over the screed surface/wet hessian cloth. 

 
4. De-moulding, Stacking and Transportation   
 
Casted elements are marked before lifting from the mould. All elements may be lifted without 
any dam- ages. Elements shall be stacked in horizontal position upto 5 feet. If vertical 
stacking the gap between the elements should be 150mm to 200 mm. The casted elements 
is transported to construction site.    
 
5. Erection 
 
The process of erection and installation of panels during the construction cycle by using 
tower cranes shall be as follows: 
 
i. Before starting erection a survey of the area to receive precast elements shall be 

done to monitor any difference in dimensions or levels exceeding the tolerances. In 
case of unacceptable tolerances, necessary action shall be taken for rectification. 
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ii) Installation shall be done by tower crane with 
sufficient capacity. Panels shall be shifted from 
the stack rack/ truck from yard to the nearest point 
of construction site and shall be kept above the 
truck during the construction or inside the storage 
racks as per the site situation.  

iii) The necessary access for the truck to reach the 
nearest point of the tower shall be prepared 
before starting erection of the panels. 

iv) Once the truck reaches the tower, chain and lifting 
clutch with required capacity and guide rope shall 
be attached to the precast panels to allow the 
workers to control the load to its final place. 

v) As the elements are lifted to its final position 
above the cast-in-situ slab/precast panel, 
vertical  and  horizontal alignment of the panel 
shall be adjusted. The gap between the element 
and adjusted elements shall be maintained as 
per the drawings within the allowable 
tolerances. Shims and spacers shall be used for 
levelling and adjustment. 

vi) Temporary propping jacks shall be provided for 
restraining the walls laterally until grouting. 

vii) After completion of fixing, alignment of the panels shall be checked again.  
viii) Minor damages, if any to the precast panels shall be re- paired by approved materials. 
ix) After completion of installation and alignment, elements shall be handed over for 

inspection. 
x) The joints between the precast wall panels shall be filled with joint filler material. 
xi) Precast slab shall be erected above the wall panels without any scaffolding system. 

The electrical conduit/ fitting shall be done.  After electrical works are completed, 
screed concrete shall be laid over the precast slab. 

xii) Installation of the next floor shall start only after completion of screed concrete of the 
previous floor. 

xiii) The sequence of erection shall be as follows: 

 Installation of precast wall panels above cast-in-situ slab 

 Provide temporary props/jacks for restraining of the walls laterally. 

 Grout the connection between the wall panels & ground floor slab and the joint 
between each wall panel. 

 Installation of precast slab panels above the erected precast wall panels. 

 Screed concrete above the slab after placing of electrical conduits / fittings 

 Installation of the wall panels over the floor slab. 

 Installation of the roof panels such as parapets etc. 
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31. INDUSTRIALIZED 3-S SYSTEM USING RCC PRECAST WITH OR WITHOUT 

SHEAR WALLS, COLUMNS, BEAMS, CELLULAR LIGHT WEIGHT CONCRETE 

SLABS/SEMI-PRECAST SOLID SLAB 

  

ABOUT THE TECHNOLOGY 
 
The industrialized total prefab construction technology, being used since 1972, is based on 
factory mass manufactured structural prefab components conforming to provisions of relevant 
Indian Standards. The major precast elements are: 
•      RCC hollow columns with notches 
•      RCC solid beams (T/L/Square Shape)  
•      Staircase 
•      RCC precast slab 
•      AAC precast slab 
•      AAC precast block 

 
In the system, precast dense concrete hollow column shell of appropriate sizes are used in 
combination with precast dense concrete rectangular / ‘T’ shape / ‘L’ Shape beams with light 
weight reinforced autoclaved cellular concrete/Precast RCC slabs for floors and roofs. The 
hollow columns are grouted with appropriate grade of in situ concrete. All the components 
and jointing of various structures are accomplished through on-site concerting along with 
secured embedded reinforcement of appropriate size, length and configuration to ensure 
monolithic continuous resilient, ductile and durable behaviour. Autoclaved Aerated Concrete 
(AAC) slabs can be used as floor / roof slabs. Joints are filled with reinforced screed concrete 
(minimum 40 mm thick) of M20 grade minimum. RCC screed is laid over entire area of slab 
before flooring / water proofing. 
 
Basic Material Requirements  
 
RCC Hollow Columns & Beam  
Concrete Shall conform to appropriate grade based on 
environmental and structural requirements condition as 
per IS 456 : 2000 
 
Reinforcement Shall be of Fe 415 Grade or Fe 500 
Grade as per IS 1786:2008 
 
AAC Precast Slab of Grade 1 Density 551 – 650 

Kg/m3 of IS 6073:2006 
 

AAC Precast Block Density 451-550 Kg/m3 for 

internal wall, 551-650 Kg/m3 for external wall as per IS 
2185 (Pt. 3) :1984 
 
Other Requirements: 
 
Evaluation of structural Requirement of Joints against vertical load, seismic and wind 
load shall be done as per IS Code.  
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DURABILITY 

 
• Anti  corrosive  treatment  given  to  reinforcement  used  in AAC  slab panels for durability 
shall be as per IS Code. Concrete and cover requirement are as per durability clause of IS 
456 :2000.  

 
Fire Resistance Property of Block / Slab as Dwelling Unit 
 
AAC blocks / Slabs used will have fire rating as per the NBC norms for dwelling units. 
 
Thermal Behaviour 
 

K value – 0.122 k cal/h/moc of AAC 

blocks*. 
 
Acoustic Comfort Test 
 
For 100 mm ACC Wall, Sound absorption 

is 38– 40 db* 
 
Ease of Fixing Services (Electricity & 
Plumbing) 
 
With   pre-planning,   electricity   &   
plumbing services can easily be placed. 
 
Essential Requirements 

 

 Precasting yard / factory set up is required 
with facilities such as Casting Yard, 
Computerised batching plant, Moulds, 
Transportation facility, Stacking yard for 
materials & components, Lifting and loading 
facility, Laboratory to test raw material & 
finished products, Water tank of enough 
holding capacity as required for 2 – 3 days, 
Service road, etc. 

 Utmost attention is required for process 
engineering before taking up any field work. 
Close co-ordination between design crew, field 
staff and quality crew is essential. 
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3 2.  WALLTEC HOLLOWCORE CONCRETE WALL 
   

ABOUT THE TECHNOLOGY 
 
These are extruded non-load bearing concrete hollowcore wall panels manufactured in fully 
automated machines. Walltec wall panels are factory produced using light weight concrete 
made of river sand, crushed stone aggregate, light weight aggregate and Ordinary Portland 
cement. The concrete are extruded and cut while still wet to the requi- site length. Curing and 
sealing are followed for 24 to 48 hours by stacking and palletizing after which the walls are 
watered and cured for a further period of 7 to 8 days. After 15 days the panels are ready for 
transportation to site. 
 
Walls have cylindrical hollow cores incorporated with 7 No. 53 mm dia voids in the 92mm 
thickness and 6 No. 74 mm dia. voids for the 120 mm thickness panels. The corresponding 

nominal weight shall be 140 kg/m2 and 170 kg/ m2  for 92 mm and 120 mm thick panels 
respectively. Hollows are incorporated in Walltec walls to reduce weight, facilitate 
mechanical, electrical and plumbing services through hollows, thereby increasing sound and 
thermal insula- tive properties. The sides of all panels are tongued and grooved to facilitate 
positive jointing. 
Walltec walls do not require stone or wood sills/frames to level surfaces for windows and 
openings. Lintels need not be cast as panels may be placed horizontally as lintels wherever 
required. Wash basins, cup-boards, mirrors, paintings etc. may be hanged with regular plug 
screws. Details of the wall panels showing hollow cores is given in Fig.1 

Fig.1 

Type and Size 
Walltec walls are produced in standard widths & thicknesses and in lengths to suit room 
height as per the details given below and shown in Figs. 2 & 3: 

Wall width                  : 600 mm 
Wall thickness           : 92 mm & 120 mm 
Wall Height                : 2.40 m, 2.60 m, 2.85 m, 3.00 m, and 3.30 m 

Weight                       : 92 mm   : 140 kg/m2, 120 mm :170 kg/m2 

                     Fig.2                                                                                                                 Fig.3 

Walltec walls use regular concrete of density 2350 kg/m3 and Walltec Lite uses light weight 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 309 of 368 

concrete of density 1550 kg/m3. 
 
Tolerances 
 
The panels shall be produced in accordance with the following tolerances: 

Length                          : ±10 mm 
Width                           : ±3 mm  
Thickness                    : ±3 mm  
Squareness of end      : ±6 mm  
Differential bowing between adjacent panels of the  : =15 mm 
same Length      

 
Raw Materials 
 
i)         OPC 53 grade cement shall conform to IS 12269:2013 
ii)        River sand and coarse aggregate 2-6 mm shall conform to IS 383:2016  
iii)       Flyash shall conform to IS 3812 (Part 1):2013 
iv)       Crushed Autoclaved Aerated Concrete (AAC) Waste 
 
Manufacturing Process 
 
The manufacturing process of Walltec wall panels is as follows: 
 
Raw Material 
Sieved River Sand, 6mm Stone Aggregate, AAC Waste shall be supplied to the plant by 
supplier where it shall be weighed and sieve analysis & silt content checked as per the 
quality assurance norms. Cement shall be supplied in closed bulkers directly from the 
manufacturers’ plant and fed into cement silo directly using blower. AAC Waste shall be 
crushed and sieved in using crusher & sieve combo machine which also has a dust collector 
shall collect superfine particles and the crushed AAC aggregate (8mm and lower fineness) 
shall be fed directly into the LWA (light weight aggregate) aggregate bin which shall be 
equipped with a moisture probe. 
 
Concrete Mixing 
Concrete required shall be batched and mixed at an automatic batching and mixing plant with 
Planetary Pan Mixer and Moisture probes. The relatively dry aggregates shall be 
automatically weighed & batched into the mixer from Aggregate Bins. Two of the Aggregate 
bins shall be equipped with moisture probes to ascertain accurate weighing and water 
content calculation later in the final concrete mix. Afterwards cement and water shall be 
added into the mixture. A low water-cement ratio of about 0.3 ensures that concrete is zero-
slump and gains about 70% of its design strength within 12-24 hours of casting. Moisture 
content of the mixed concrete shall also be automatically controlled and adjusted by the 
software thus ensuring consistent concrete mix at all times. The software auto adjusts for 
water content based on readings of the moisture probes. After mixing, the concrete batch 
shall be fed to the conveying system, which brings fresh concrete to the hopper of the 
Acotec Wall – line where Walltec-Walls shall be cast, cut, trimmed, stacked, pre-cured, 
restacked and strapped into bundles. 
 
Extrusion 
The Walltec-Wall elements shall be formed in a continuously operating extruder. The 
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concrete shall be compacted onto thin base moulds, which support the products during the 
pre-curing time. Base moulds shall be automatically fed to the extruder as a continuous 
ribbon. The base mould length shall determine standard length of the products. There can 
simultaneously be maximum five plate lengths in the system. The extruder shall compact the 
concrete with extrusion screws against the packing bar and side walls. Top surface of the 
product shall be vibrated by a vibrating plate. 
 
Cutting 
After extruding, the products shall be cut according to the base mould length. A circular saw 
shall cut the fresh concrete on each base mould seam. Then the cut product together with the 
supporting plate shall be pulled to the stacker. 
 
Trimming 
When necessary, the fresh product shall be stopped at a specified point, where the manually 
adjusted circular saw cuts off the wanted trimming piece. Trimming length shall be max. 20 
cm. The trimmed off concrete shall be recycled back to the extruder. 
 
Stacking 
Cut, fresh products shall be stacked into pre-curing stacks. Depending on the product 
thickness and weight each stack shall contain 4 to 10 products and base moulds. Stacks 
shall be supported by steel pallets, which are auto- matically fed underneath each stack. 
 
Pre-curing 
The stacks shall stay 12 to 24 hours in the pre-curing indoor storage area where natural pre-
curing occurs for each stack which is covered with tarpaulin to stop any evaporation and 
moisture loss. The storage shall be an area where natural curing occurs. Product stacks shall 
be moved into and out from the stock area by a forklift. 
 
Restacking 
After pre-curing the products are strong enough to stand automatic handling. Products shall 
be separated from the base molds. Base molds shall be returned back to circulation trough a 
cleaning and oiling unit. The products shall be restacked to form delivery stacks with 4 - 10 
products on top of each other. The stack shall be pushed against a wooden delivery pallet 
and turned on its side. Delivery stacks shall be strapped before transportation to delivery 
storage. Stacks must stay in the delivery storage where they shall be kept moist by external 
manual water sprinkling for at least 7 days before transporting to a construction site after 15 
days on a Truck or Flat-bed Trailer. Loading of trucks shall be done with Forklift or Hydraulic 
Cranes. 
 
Installation Procedure 
 
i) Only two stacks shall be put on top of each other during stocking and transportation.  
ii) Panel stacks shall always be lifted from under wooden pallet with a lifting fork or belt. 
iii) The panel stacks shall be moved by forklift or trolley to construction site. Individual 

panel may easily be moved by a simple wheel. Panels can also be moved manually 
by inserting a short tube (500mm) into the second hollow as handle. These shall 
always be transported sideways. 

iv) Gluing agents (cement based adhesives) as per IS 9103:1999 shall be mixed as 
per the manufacturer’s instructions. 

v) The line of wall shall be marked on the floor and ceiling before start of installation. 
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vi) Guiding boards shall be fixed on the floor and ceiling. The guiding support will 
automatically align the wall when lifting the panels straight into upright position. 

vii) The gluing agent shall be spread on the side of the already installed panel. 
viii) Before the panel shall be lifted to upright position, it should be moved so that the panel 

bottom is as close as possible to its correct position. After that the panel shall be lifted 
to upright position. 

ix) This panel shall be pushed against the previous panel (and move up and down) so that 
tongue and groove are carefully positioned against each other and gluing agent is 
squeezed out. Correct thickness of joint between two panels shall be 1 to 2 mm. 

x) The panel shall be positioned to correct level by using wooden wedges at the bottom 
and top of the panel erected earlier. The height of the panel should be about 10 to 50 
mm shorter than free-room height. 

xi) The top joint shall be filled with polyurethane foam. Correct thickness of joint shall be 
5 to 10 mm. 

xii) Alternatively, when same gluing agent as in sides is used for top joint, the panel 
shall be pushed against ceiling so that gluing agent is squeezed out. Correct 
thickness of joint shall be 1 to 2 mm. The surplus gluing agent shall be removed from 
joints after installation. 

xiii) Bottom joint of the panel shall be filled with mortar or concrete. Correct thickness of 
joint shall be 10 to 40 mm. 

xiv) ‘Shoulders’ shall be sawed or flat steel bar for door top portion fixed to the panels next 
to the door. The door top piece shall be glued by using polyurethane foam or gluing 
agents. The joints should be as thin as possible. 

xv) All corners shall be strengthened with nail plugs (3 per corner). 
xvi) Paper or fibre tape shall be glued on to the corner joints and to the joints at a door top 

portion before plastering. 
xvii) Flexible joints between panels shall be built after each 5 - 6m. Polyurethane foam or 

mineral wool may be used as elastic joint material. 
xviii) The hollow boxes may be used for the cables and electrical boxes shall be fixed at 

the desired points after drilling. 
xix) The panels need only a very thin skin coating (1-2 mm) before surface finishing. It 

may be easier to do with a wide trowel. 
xx) All kinds of drilling and sawing can be easily made in the panels. 
xxi) The necessary tools required for installation shall be hammer, saw, screw driver, 

level, meter rule, trowel, drill, trolley concrete cutter, steel bar, buckets and lifting 
bars. 

 
Plumbing & Electrical 
Walltec panels shall have hollows of 53mm dia. in 92mm wall and 74mm dia. in 120mm wall to 
allow the passage of water pipes, electrical wiring, HVAC and hydraulic installations without 
making holes/chases. Plumbing and Electrical service fittings shall be pre-planned and shall 
be passed through hollow portions of the wall panels. 
 
Painting, Tiling and Cladding 
Painting shall be done directly or after applying a 2mm wall putty coat.   Texture paint coat 
shall be directly applied to external surface for decorative effect. 
All tiling and cladding shall be directly fixed using regular cement mortar or tile adhesive. 
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33.  ROBOMATIC HOLLOWCORE CONCRETE WALL PANELS      
 
Brief Description  
 
Robomatic wall panels are extruded non-load bearing concrete hollowcore wall panels 
manufactured in fully automated machines. These wall panels are factory produced using 
light weight concrete made of manufactured sand, crushed stone aggregate and Ordinary 
Portland cement. The concrete are extruded and cut while still wet to the requisite length. 
Curing and sealing are followed for 24 to 48 hours by stacking and palletizing after which the 
walls are watered and cured for a further period of 7 to 8 days. After 15 days the panels are 
ready for transportation to site. 
Wall panels have cylindrical hollow cores incorporated with 8 No. 44 mm dia voids in the 
75mm thick, 6 No. 62 mm dia. voids for the 92 mm thick and 6 No. 74 mm dia. voids for the 
120 mm thick panels. Hollowcores are incorporated in the walls to reduce dead weight, 
facilitate mechanical, electrical and plumbing services through hollows, thereby increasing 
sound and thermal insulate properties. The sides of all panels are tongued and grooved to 
facilitate positive jointing.These wall panels do not require stone or wood sills/frames to level 
surfaces for windows and openings. Lintels need not be cast as panels may be placed 
horizontally as lintels wherever required. Wash basins, cup-boards, mirrors, paintings etc. 
may be hanged with regular plug screws.  
Details of the wall panels showing hollow cores are shown in Figs.1, 2 & 3.  

75mm thick panel Fig. 1 

             

92mm thick panel Fig. 2 
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120mm thick panel Fig. 3 

 
Type and size   
 
Robomatic walls are produced in standard lengths, widths &thickness and to suit room height 
as per the details give below and as shown in Figs. 4 & 5: 
                     Wall width         : 600 mm 
                     Wall thickness   : 75 mm, 92 mm & 120 mm    
                     Wall Height       : 2.40 m to 3.30 m 
                     Weight              : 120 kg/m2 for 75 mm, 150 kg/m2 for 92 mm     
                                                and 190 kg/m2 for 120 mm thick panels.   
 

                     Fig. 4                                                      Fig. 5 

Specifications of the Panels  

Raw materials  

i. OPC 43/53 grade cement shall conform to IS 8112:2013/IS 12269:2013. 

ii. Sand 0-2mm shall conform to the manufacturer’s specifications. 

iii. Coarse aggregate 2-6 mm shall conform to the manufacturers specifications. 

iv.  Light weight aggregate shall conform to IS 9142:1979.  

v. Fly ash shall conform to IS 3812 (Part 1):2013. 
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vi. Water shall conform to IS 10500-2012.MS-C Channel 100x50mm x 6m shall be 

manufactured frompre-galvanized high tensile steel conforming to IS 277:2018. 
vii. Adhesive, glue & bonding agents shall conform to the manufacturer’s specifications. 

Production & Inspection 

 Production  

Robomatic wall panels shall be machine made from sand, coarse aggregate and 53 grade 

Portland cement. These shall be free from crack and nodules of free lime. These shall have 

smooth rectangular faces with sharp corners and shall be uniform in colour. 

Precast light weight hollow core wall panels shall be manufactured in Dry casting method. 

The units shall be made with tongue and groove joint. Section of the tongue rebate shall be 

21.9 mm (top) x 30mm (bottom) x 7mm (deep) for entire thickness of 75mm, 92mm and 

120mm on one end of the panel and on other end of the panel, the size of groove rebate 

shall be 22.8mm (top) x 32mm (bottom) x 8mm (deep). Panels shall have cylindrical hollow 

core incorporated with 8 No. 44 mm dia voids in the 75mm thick, 6 No. 62 mm dia. voids for 

the 92 mm thick and 6 No. 74 mm dia. voids for the 120 mm thick panels. Faces of panels 

shall be flat, rectangular and smooth.  

Adhesive     

High strength and tensile adhesion non-shrink cementations grout premixed compound/void 

filling expanding polyurethane foam (PU) shall be used for vertical and horizontal joints of 

precast hollow core wall panels. Butt joints at corners shall be fixed with special frame 

anchors. 

Plumbing & Electrical 

Robomatic wall panels shall have hollowcores of 44mm dia. in 75mm wall, 62mm dia in 

92mm dia. and 74mm dia. in 120mm wall to allow the passage of water pipes, electrical 

wiring, HVAC and hydraulic installations without making holes/chases. Plumbing and 

Electrical service fittings shall be pre-planned and shall be passed through hollow portions of 

the wall panels. 

Painting, Tiling and Cladding 

Painting shall be done directly or after applying a 2mm wall putty coat. Texture paint coat 

shall be directly applied to external surface for decorative effect. 

All tiling and cladding shall be directly fixed using regular cement mortar or tile adhesive.   

 

Inspection -- Inspection shall be done at appropriate stages of manufacturing process  Wall 

panels shall be stored properly to ensure that no damage occurs during transportation. 

Installation Procedure 

The line of wall shall be marked on the floor and ceiling    before start of installation. 
Guiding boards shall be fixed on the floor and ceiling. The guiding support will automatically 
align the wall when  lifting the panels straight into upright position.The gluing agent shall be 
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spread on the side of the already installed panel.Before the panel shall be lifted to upright 
position, it should be moved so that the panel bottom is as close as  possible to its correct 
position. After that the panel shall be lifted to upright position. 
 
This panel shall be pushed against the previous panel  (and move up and down) so that 
tongue and groove are carefully positioned against each other and gluing agent is squeezed 
out. Correct thickness of joint between two  panels shall be 1 to 2 mm.The panel shall be 
positioned to correct level by using wooden wedges at the bottom and top of the panel 
erected earlier. The height of the panel should be about 10 to 50  mm shorter than free-room 
height. 
 
The top joint shall be filled with polyurethane foam.  Correct thickness of joint shall be 5 to 10 
mm.Alternatively, when same gluing agent as in sides is usedfor top joint, the panel shall be 
pushed against ceiling so  that gluing agent is squeezed out. Correct thickness of  joint shall 
be 1 to 2 mm. The surplus gluing agent shall  be removed from joints after installation.  
 
Bottom joint of the panel shall be filled with mortar or concrete. Correct thickness of joint shall 
be 10 to 40 mm.‘Shoulders’ shall be sawed or flat steel bar for door top portion fixed to the 
panels next to the door. The door top  piece shall be glued by using polyurethane foam or 
gluing  agents. The joints should be as thin as possible.All corners shall be strengthened with 
nail plugs (3 per corner).Paper or fibre tape shall be glued on to the corner joints and to the 
joints at a door top portion before plastering. Flexible joints between panels shall be built 
after each 5 – 6m. Polyurethane foam or mineral wool may be used as elastic joint 
material.The hollow boxes may be used for the cables and electrical boxes shall be fixed at 
the desired points after      drilling. 
The panels need only a very thin skin coating (1-2 mm)   before surface finishing. It may be 
easier to do with a wide   trowel.All kinds of drilling and sawing can be easily made in the 
panels. 
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34.  URBANAC PRECAST CONSTRUCTION TECHNOLOGY 
 
Brief Description  
 
Precast construction Technology is a system of casting concrete in a reusable mould or 
“form” which is then treated in a controlled environment, conveyed to the construction site 
and lifted to the place. Precast Construction Technology consists of various precast elements 
such as walls, beams, slabs, columns, staircase, landing and some customized elements 
that are standardized and designed for stability, durability and structural integrity of the 
building. Precast residential building construction involves design, strategic yard planning, 
lifting, handling and transportation of precast elements. This technology is suitable for 
construction of high rise buildings resisting seismic and wind induced lateral loads along with 
gravity loads. The building framing is planned in such a way that maximum number of 
repetitions of moulds is obtained. These elements are cast in a controlled factory condition. 
The factory is developed at or near the site which provides an economical solution in terms of 
storage and transportation.  
                                                                                                                        
Types of precast elements 
Two main types of precast concrete elements, namely precast     reinforced concrete 
elements and precast pre-stressed concrete elements are used as per the details given 
below: 
Precast concrete elements – Concrete components of a building prefabricated in precast 
yard or site and shall be installed in the building during construction. (See Fig. 1) 
 

i. Precast reinforced concrete elements: These shall consist of reinforcement bars 
and/or welded wire meshes within the elements to provide the structural strength as 
per requirement of the component such as façade walls, beams, columns, slabs, 
staircases and parapet wall 

ii. Precast pre-stressed concrete elements: These shall consist of pre-stressing tendons 
within the elements to provide a predetermined force needed to resist external 
loadings and cracks such as hollow core slabs, beams and planks. 

 
Precast elements. 
                                       Table 1.                         

Sr. No    Precast Components   Typical Sizes  

    1 Wall Panels  Sizes of panels may vary as per 
requirement 

    2 Hollow Core Slabs  

    3  Beams  

    4 Staircase  

    5 Columns  
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 Hollow core slab    Pod Element 

Fig. 1 Precast Concrete Elements 

Moulds: Moulds for precast elements shall be of steel and concrete. For design of the moulds 

for various elements, special importance should be given to easy de-moulding and assembly 

of the various parts. At the same time rigidity and strength and water tightness of the mould 

are also important taking into consideration forces due to pouring of green concrete and 

vibration. The type of moulds used for   pre-casting various elements with various methods is 

given below (see Fig. 2):  

Table 2 

S. No.     Mould type                      Uses 

1. Conventional moulds Ribbed slabs, beams, window panels, box type units and 

special elements 

2. Tilting moulds Exterior wall panels where special finishes are required on 

one face or for sandwich panels 

3. Long line prestressing beds Double tees, ribbed slabs, piles and beams 

Wall Panels                Parapet  Beams  Staircase  

  

 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 318 of 368 

4. Prestressing bed with Extrusion 

machine 

 Hollow core slabs and hollow core non load bearing wall 

Installation  

Precast Installation 

Proper planning and preparatory works shall be required before the actual installation of 

precast concrete elements in order to ensure quality installation. The following items shall be 

planned in advance: 

i. Method of sequence of assembly and installation: Precast elements should be identified 
based on their location number and the tagged.  

ii. Method of providing temporary support: Elements should be supported temporarily 
before these get stabilized. Generally structural members with adjustable ends shall be 
used for   securing the panels. Shims should be used to adjust the panels to ensure 
dimensional correctness.        

iii. Installation tolerances: Installation tolerances should be based on codal provisions and 
design considerations should be clearly indicated. 

iv. Handling and rigging requirements: Elements should bechecked for handling stresses 
before lifting and the cranes     should have sufficient capacity to handle the precast 
panels. At least 10% impact should be considered while calculating the lifting capacity of 
the crane.              

At site locations, panels shall be first unloaded and stacked or directly lifted by the crane. The 
element shall then be installed on the site and supported by temporary jacks. The cranes 
shall be released for next lifting once the temporary supports are in place. Shims shall be 
used to carefully align the element before grouting. The panels shall be grouted after the final 
adjustments are done. 

 

                    Wall panel to wall panel and wall panel to slab        Wall panel to precast landing 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 319 of 368 

Slab and beam                                    

Wall panel to wall panel                       
Fig :3     Connection Details 

Waterproofing 

External joints shall be sealed with baker rand 

sealants after filling the joints with grout to avoid 

the leakage. Additional waterproofing treatment 

shall be provided at external joints and wet areas 

to ensure water tightness. (See Fig. 4)  

Fig. 4 Cementitious waterproofing membrane 

Mechanical, electrical & plumbing fittings shall be kept open or concealed as per the 
requirements. For concealed fittings, provision for grooves, blockouts shall be made in 
casting moulds. The conduits and electrical boxes shall be embedded and fixed in moulds 
before casting. For open fittings, these shall be fixed after erection at site. For firefighting 
systems, provision of National Building Code (NBC) and local body law shall be adhered to.  
 
Precast concrete shall be designed for fire rating as per codal requirements.      
Variety of shapes, colours, textures and finishes may be obtained with precast concrete. The 
surface treatments shall be done by rebating, grooving, surface coatings, cement based 
renders, oxide coloring etc.  
Precast concrete facades of various shapes, colours and textures may be moulded and 
installed. 
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35. K-WALL (PRE-CAST   LIGHT   WEIGHT   HOLLOW CORE WALL PANEL)     

 
1. Manufacture of Hollow Core  Panel 

Construction using   “Hollow  Core  light  weight  concrete  non-load bearing all  
panels manufactured in  controlled factory conditions  using   battery moulds,  light   
weight   concrete   (density  675   to   750  kg/m3)   and   other additives   as    per   
manufacturer’s   specification.   Panels   are    pre-cured naturally  for  12-24  hrs   
and   then   water   cured  for  seven   days   before installation.  Panels are  provided  
with  tongue and  groove  joints for  easy assembly.  Panels  are   Battery  mould   
panels.  Panels  are   produced  in standard  widths   &  thickness  and   in  lengths  
suitable  to  room   height. 

 
Standard  width  is  611  mm, height 2900  and   thickness  65  mm, 80  & 100mm. 
Panels shall conform to tolerances w.r.t. Length  : + 3mm,  Width : +  2mm, Thickness 
: +  1mm, Squareness  of end  : +3mm.The structure will  be   complete  in   all   
respect  with   all   plumbing,  sanitary,  electrical installations, painting and  finishing 
as  per approved  drawings. 
 

2. Structure Framing Section & Connection 
 

Being  non-load bearing, these panels are  used  with structural steel  frame designed 
as  per  relevant Indian Standards  and  conforming to NBC  2016. The   connection 
to   framing  section   shall   ensure   required  structural integrity & stability. 

 
 
3.  Floor/ Roof slab 

 
RCC floor/ roof slab as  per  design   conforming IS 456  over  deck  sheet shall be  
provided. The thickness and profile of decking sheet shall be verified with the erection 
drawings. Decking sheet has to be screwed to the joist with maximum spacing of 600 
mm c/c  for  uniform action of concrete and  joist. All the joints of decking sheets 
longitudinal direction require a minimum lap of 100 mm. 

 
All relevant Indian Standards/ requirement of NBC shall be conformed. 
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36. INTEGRATED HYBRID SOLUTION - ONE 
 
Brief Description – 
 
IHS-ONE is an Intermediate Building System (IBS) having three main components: 

walls, floor/roof and stairs. All 3 components are integrated to construct a 
building and hence named as “Integrated Hybrid Solution – ONE”. It has the 
integration of the following: 
 
Walls : Hydraform Prefabricated Mortar less Interlocking P-12 Technology. The 

interlocking blocks are manufactured with a block making machine offsite or 

onsite in an open shed. The blocks can be of cement-flyash-block or cement-

soil block. 

 
Floors/Roof : Mechanized Precast R.C. Plank & Joist system : The RC planks 

as well as joists are partially  precast  either  offsite or on site. After placement 

as floor/roof elements, the haunches are filled with in-situ concrete. A layer of 

ferrocement course is laid with wire mesh reinforcement. The assembly 

provides monolithic behavior and diaphragm action to transfer horizontal loads 

to supporting members. 

 
Ferrocement Elements: Mechanized precast/prefab Ferrocement staircase, 

kitchen shelves, kitchen platforms, sunshades, lintel bands, water tanks, fines. 

 
The Integrated Hybrid Solution – ONE uses the technologies, which can be bridged 

to erect a structure by using precast floor/roof system bridged with interlocking 

mortarless block wall system in a load bearing system upto G+3 structures. Both 

roof/floor and walling system can also be bridged with RC framed structure as well 

as steel structure in multistoried structure providing a complete solution for a 

building structure. 

 
The system has been designed for all loads including earthquake. 
 
TYPES OF PRECAST ELEMENTS  
 
1 FOR WALLING  

2 THE INTERLOCKING BLOCK 

3 There are two major objectives of any dry-stack interlocking block 

system. The first objective is to be self-aligning. Features requiring for 

self-aligning interlocking blocks include:- 

• Fitting into each other without adjustment (e.g. cutting, 

shaving or shining) 
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• Features, so that, if wrongly placed they will not fit and 

therefore, require either    reversing or replacement for 

rectification. 

• Modular coordination requirements. 

• Tight tolerances. 

• Simple shapes so as to simplify maintenance. 
 
 

An Interlocking Compressed cement/ flyash / gypsum / sand or soil /Flyash / cement 

Block made on the Hydraform machines    is referred to as a block (Fig 1) 

Interlocking: - The locking of a male face of one block with the female face of another or 

the locking of the bed of one block with the ridge of the one below it is called Interlock 

(Fig.2). 

Bed: - The recessed under surface of the block is called the Bed(Fig.3).  

Ridge: - The raised top surface of the block is called the Ridge.(Fig. 3  

Course: - One (horizontal) layer of Hydraform blocks is called a course (Fig.4). 

Height of a course = 115 mm 

 

 

                           

Figure -1 

Figure - 2 Figure – 3 

 

Figure – 4 

SIZE & DIMENSIONS OF BLOCKS 

The blocks are mainly of following size and dimension to suitstandard application. 
However, size can be tailored for large quantity application requirements. 

For external application:  
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for load bearing the block sizes are : 

HF190 : 240mm (l) x190mm(w) x 115mm (h) 

HF 220 : 240 mm (l) x 220 mm (w) x 115 mm (h)  

HF 150 : 240mm (l) x 150 mm (w) x 115mm (h) 

For partition walls: 

HF 100:240mm(l)x100mm(w)x115mm(h) or 220mm(h)  

Special blocks: 

For conduits and embedding of reinforcement bars 

Types of precast elements (For floor / roof) 

Floor / Roof is a precast system named as Precast RC Planks & Joists System. The 
precast planks are partially precasted and when placed over wall / joists/beams, serve 
as form work for cast-in-place concrete. The haunches are filled  in  situ  along with the 
negative reinforcement of 6 mm dia in haunches.This system consists of precast R.C. 
planks 60 mm thick supported over partially precast RC joists of 150 mm width and 150 
to 200 mm depth with stirrup projecting out on the top. To provide for Tee-beam effect 
with the joist, the plank is made partly 30 mm thick. A 100 mm wide tapered concrete 
fillet  

Precast Planks : 

The RC Planks typically have 3 Nos. 6mm dia bars as main reinforcement and 3mm dia 
mild steel wire @ 150mm c/c or 6 mm dia bars up to 200mm c/c as transverse 
reinforcement. The in-situ concrete at every joint with 2 no. 6mm dia as negative 
reinforcement form the flange of the tee beam along with the joists and provide 
monolithic effect.is provided for strengthening the haunch portion during handling and 
erection 

Partially Precast RCC Joist 

It is a rectangular shaped joist 150 mm wide and the precast portion is generally 150 mm 
deep. The portion above is casted while laying in-situ concrete over planks. The stirrups 
remain projected out of the precast joist. Thus the total depth of joist becomes 210 mm. 
The joist is designed as composite Tee-beam with 60 mm thick flange comprising of 30 
mm precast and 30 mm in-situ concrete. This section of the joist can be adopted upto 
span of 4 m. For smaller spans, the depth of precast joist can be reduced. For longer 
spans the depth of joist can be increased. However, the self-weight of joist shall increase 
and lifting would require simple chain-pully block. 

Precast Ferrocement / Ferrocrete elements 



 
 
 
 Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 324 of 368  

Ferrocement is a special form of reinforced concrete. It is a composite material consisting 
of cement sand mortar (matrix) reinforced with layers of small diameter wire meshes. It 
differs from conventional reinforced concrete primarily by the manner in which the 
reinforcement is arranged within the brittle matrix. Since its behavior is quite different 
from that of conventional reinforced concrete in performance, strength and potential 
applications, it is classed as a separate material. Usually steel bars are also used in 
addition to wire mesh, to form a steel skeleton, which helps in retaining the required 
shape of the ferrocement components once the cement mortar hardens. The wire mesh 
reinforcement is uniformly distributed across the thickness of the element. 

Ferrocement Shelves 

Conventionally, cooking platforms are provided in 50 mm thick cast-in-situ RCC slabs. 
Precast ferrocement cooking shelves are used which are easier to cast, easier to handle 
and light weight besides being economical. The cooking platform has 25m thickness 
having one layer of welded mesh 25x75mm of 2 mm  dia and two layers of chicken 
mesh 24 gauge, embedded in cement mortar. 

Ferrocement Staircase Steps 

Stair case is an essential part of any building as it provides  access to different floors in 
the structure. Conventionally, staircases are constructed in Reinforced Cement 
Concrete, having a waist slab, treads and risers, hand rails etc.Precast ferrocement 
steps (tread & riser unit) are 25 mm thick, supported on walls / beams and provide 
aesthetic look like a folded slab. 

Ferrocement Water Tanks  

There are a number of options available to store water viz. brick masonry tanks, RCC 
water tanks, PVC tanks etc.Ferrocement tanks of 1200 litres & 1600 litres have been 
provided which have a dia of about 1.5m. For these tanks, the base and the cylindrical 
container are casted separately.  The  wall thickness is 25mm. Two layers of chicken 
mesh along with GI wire in helical shape are provided in the walls. 

Use of System 

Interlocking Blocks as : 

•  load bearing walls non-load bearing 

•  partition infill wall in multi-storey building  

RC Plank & Joists System as : 

• Floor / roof slabs in all class of buildings In load bearing 
structures 

• In RCC Framed structures  
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• In steel structures 
• In RCC – Steel composite structures 

 Ferrocement elements : 

• Sunshades Shelves Fins 
• Water tanks Flooring tiles Terracing tiles Drains 
• Drain covers 

 

Specifications of raw materials 

Interlocking blocks 

The main raw materials for production of interlocking blocks are Cement + 

Flyash + Sand for Flyash Blocks or cement + soil for soil blocks, which are 

available cheaply and in abundance. The ingredients are compressed and 

compacted in the block making machine.The Mix design and proportions of 

the ingredients depends upon the nature of fly ash and the strength of block 

required.Fly ash grade II AS PER is 3812-1981 is used for Blocks.Sample 

mix design for achieving respective class strength 

 

 

 Cement Gypsum Lime Sand Fly-Ash 

Class 75 6% 3% 3% 25% 63% 

Class 100 7% 3% 4% 30% 56% 

Class 125 8% 3% 4% 35% 50% 

 
RC Planks & Joists:   
  
The materials used are cement,
 aggregates, water, reinforcement, admixtures. 

Ferrocement elements: 

The materials used for ferrocement are cement, sand, wire mesh and steel 
bars. 

Quality of Materials : 

All the raw materials used shall be as per relevant IS Codes. 
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 Manufacturing / production process 

 Interlocking block 

 Blocks are produced in a special Block Making Machine of 

different production capacity. 

 Ingredients (sand, flyash and gypsum) or soil, flyash are 

mixed dry in pan mixer for one minute. Then cement is 

added. When homogenous mixing is achieved, water is 

mixed. 

 The moisture in the mix is checked with drop test. 

 The sequence of operation of machine is : 

• Lower the main ram 

• Open the pre-compression ram 

• Fill the compression chamber with raw material mixture 

in the hopper. 

• Close the pre-compression ram. 

• Raise the main ram to compress the block 

• Open the pre-compression ram 

• Raise the main ram fully to eject the blocks. 

• Remove and stack the blocks 

• Curing done for 14 days. 
 

RC Planks &  Joists 

 

The reinforcement cage comprising of 3 Nos., 6mm dia main reinforcement and 

distribution bars 6mm @ 200mm spacing is prepared. 3 Nos. of cover blocks are also 

binded. The cage is placed on the pallet over the Vibrating table. Two planks are casted 

together on one table. The twin moulds are tightened with the table. Min. M-25 strength 

of concrete is poured in a measured quantity. Vibration is done with a timer. No smooth 

finish is required on top of planks. Rather it is roughened with a steel broom.After the 

casting, the mould is lifted and the plank along with pallet is lifted and placed for curing. 

After 48 hours the plank is demoulded from the pallet and shifted to curing yard. The 

process takes about 3 minutes, when self compacting concrete   is used no vibration is 

required.The precast joists are casted on a leveled platform using MS Channel as form 

work. The reinforcement cage with triangular stirrups having one bar on top and 2 or 3 

bars in bottom is placed. Concrete is poured and compacted with a 25mm needle 

vibrator. The lower part of joists is casted up to top of the MS Channels. The edges are 

finished. The mould are removed after   4 hours of initial setting and reused. The joists 

are cured with gunny bags or under polythene cover. After 14 days they are shifted to 

stacking yard. 

Ferrocement elements 

The reinforcement cage is prepared for ferrocement items such  as sunshades, platform, 

shelves, steps, tread riser units, covers etc., using min. two layers of chicken mesh, one 

layer of WWF/mesh and edge bars/middle bars for handling stresses. The cage is 

placed on leveled platform with steel angle moulds. A thin layer of 5mm thick cement 
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sand mortar (1:1.5 or 1:2) is mortared. Chicken mesh is placed. Next layer mortar is laid, 

WWF is inserted and top layer of mortar is laid and finished. The thickness of 

ferrocement elements vary from 10mm to 50mm. 

CONSTRUCTION PROCESS / METHODOLOGY  

WALL 

Preparation of blocks: - Before use in stacking of blocks for walling, the blocks require 

preparatory work. 

Cleaning: - By using a piece of hacksaw blade, remove any stubborn mortar/soil lumps 

from top and bottom surfaces of recesses, ridges of flanges of blocks, so that laying of 

successive layer of blocks are laid in the ‘true’ line and level (Fig.14). Before using, the 

top and bed surfaces of the block must be cleaned using a brush. 

Cutting and Shaving: - You can cut your block with a block cutter or a blaster chisel and 

hammer. Use “used” hacksaw blades or chisel and hammer to shave blocks (Fig )
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Fig. 
 

Laying the First Superstructure Course: - It is most important that the first course 

is perfectly level since superstructure  courses are without mortar. Find the 

highest corner of the plinth beam/ DPC. Start layingthe first course on a 10/12 

mm bed of 1:4 /1:6 mortar at this point with a spirit level or water level for checks. 

Do not build on top of this first course for at least 12 hours because the weight 

of the blocks will squash theun-cured mortar and may spoil base level, resulting into 

undulations in block laying. 

Corners: - All corners are started with a half block. The male face or ‘tongue’ may be cut off, 

but this is not essentials. The ridges on the blocks are shaved to allow the incoming blocks 

to sit level. The tongues of the blocks may be shaved, but this is   not essential  

 

 

Gauge rods and Line blocks: - The ideal method of ensuring that walls are straight and 

level is to set up gauge rods at each corner of the building. A gauge rod should have two 

steel stays   to anchor it are set on the gauge rods to hold the building line 
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Fig. 
 

Reversing alternate block courses: - Each course of blocks is laid in the 

opposite direction from the course below. This compensates for differences 

between the upper and lower sections of the wear plates, during block 

production. 

Laying a wall: - Begin at two corners and work towards the centre of the wall, 

ensuring that the blocks are being laid in the same direction so that the male 

and female interlocks will marry when the last block is laid. When only four or 

five blocks remain to complete a course, measure the gap and select blocks 

which will fill the gap precisely. 

Seating the blocks: - It is vitally important that every block is seated with a 

rubber mallet. It is essential to have best rubber headed mallets preferably 

withsteel or fibre handles. Wooden handles do not last. 

Checking levels: - Block layers should use spirit levels not less than 1,000 mm 

long, but 1,200 mm levels are preferable. They are also long enough to check 

the vertical alignment of walls. 

Keying in internal walls: - Every internal wall must be ‘keyed’ into an outside 

wall. Alternate courses are ‘tooth bonded’ into the outside wall. A half block is 

always used at the end of the internal wall. The ridges are shaved off as 

illustrated in the sketch alongside that of a ‘One-Block Pier’. 

EQ Bands :- Earthquake resistant bands and vertical reinforcement are 

provided as per design requireme 
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RC Planks & Joists 
 

First the joists  are lifted and carried to the site location. They are placed 

Mannually or by light crane over the walls with bed blocks beams and 

leveled. The spacing depends upon the room dimensions. 

The RC planks are also lifted manually or by light crane. Planks are 

placed on wall to joist, joist to joist or beam to joist with a bearing of 

40mm. 6mm dia negative reinforcement is provided in the haunched. 

Concrete is poured and compacted with hand  plate vibrator. A coat of 

cement wash mixed with water proofing compound is laid, the next day 

of pour. A layer of 12mm thick ferrocement plaster with 150 x 150mm 

wire mesh of 2 mm dia reinforcement and water proofing compound is 

laid over the slab within 72 hours of haunch filling, when the in-situ 

concrete is 2 cm. This completes the slab system.  The joists are 

supported at mid span till the insitu concrete gains bond strength.  

 

Ferrocement Elements 

 

The ferrocement elements are placed in position embedded in 

walls/beams like any precast RCC element using mortar for gap fill.  

 

Services 
 Electrical conduits in floor/roof can be concealed, through RC Joist, nearly at mid level 
(near neutral axis) and through the in- situ joints of two panels. 
 

Finishing 

The interlocking block external walls can be kept exposed with silicon water 

resistant paint or any other external paint, as done on the plastered surface. For 

the ceiling direct POP/Gypsum putty can be done. Ferrocement elements can be 

finished like any RCC element. 
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DETAILED TECHNICAL SPECIFICATIONS 

A.  PRECAST CONCRETE CONSTRUCTION SYSTEM - 3D PRECAST VOLUMETRIC 

        (1. M/s Katerra India Private Limited, 2. M/s Moducast Pvt. Ltd., 3. M/s Magicrete    

             Building Solutions, 4. M/s Ultratech Cement Ltd.) 

1. Manufacturing of 3D Volumetric Components 
 

Fabrication and manufacturing of solid precast concrete modules (room, toilet ,kitchen, 
bathroom, stairs etc.) through 3D volumetric casting or structural modules cast in 
Plant/Casting yard  assembled together through casting of wall and floor panels. Modules 
shall be manufactured in controlled factory environment with approved methodology 
including moulds, mixing, transporting and placing of concrete, vibrating, curing, finishing, 
making necessary cutout/holes of required sizes for services, yard handling & stacking all 
complete as per approved shop drawings and design mix as per the direction of Engineer-
in-Charge.  
 

2. Transportation of Modules 

Transportation of Precast Elements by flat bed Trailor (Double / Triple axle 40ft Length with 
proper accessories like A frame etc.) from factory, including loading, unloading & stacking 
at site with the help of required capacity cranes. 

 
3. Erection & Installation of Modules 

 
Erection & Installation of Precast Concrete modules in correct & final position with proper 
line level and plumb at site making all arrangements (i.e cranes, push-pull jacks & all another 
T & P for lifting Placing & Alignment of elements, within erection tolerance as per IS 15916 
(Building Design and Erection Using Prefabricated Concrete - Code of Practice) shall be as 
per approved shop drawings and all complete as per the direction of Engineer-in-Charge 
including all accessories, jointing, grouting complete. The structure shall be complete in all 
respect with all internal and external finishing as per approved drawings.  
 
All relevant Indian Standards/ requirement of NBC shall be conformed for designing, 
casting, prefabrication ,erection and installation. 

B.  PRE-CAST CONCRETE CONSTRUCTION SYSTEM –PRE-CAST COMPONENTS 
ASSEMBLED AT SITE 

         (1. M/s Larsen & Toubro, 2. M/s B.G. Shirke Construction Technology Pvt. Ltd.,  
          3. M/s Elematic India , 4. M/s PG Setty Construction Technology Pvt. Ltd.  
          5. M/s Teemage Builders Pvt. Ltd. 6. M/s Nordicflex House 7. M/s Adlakha  
          Associates Pvt. Ltd. 8. M/s William Ling) 

1. Manufacturing of Solid Pre-cast concrete Elements 

Solid precast concrete elements shall be fabricated and manufactured with provisions of shear 
keys, connecting loops, dowel tubes and proper lifting accessories for walls, beams, slabs, 
stairs, column etc, of various thickness, shape and size of different concrete grades 
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manufactured in controlled factory environment with approved methodology including moulds 
(Pallet system, Tilts form, table moulds, battery moulds, vertical moulds, beam moulds, column 
moulds, staircase moulds, Facade mould, etc.), mixing, transporting and placing of concrete, 
vibrating, curing, finishing, making necessary cutout/holes of required sizes for services, yard 
handling & stacking all complete as per IS 11447:1985  (Code of practice for construction with 
large panel prefabricates) and as per approved shop drawings and design mix as per the 
direction of Engineer-in-Charge. Minimum grade of Concrete for solid structural components 
shall be M-35. 

2 Manufacturing of Pre-stressed Hollow core Slab 

Prestressed Hollow Core slab (Hollow area 25 to 30%) of different thickness & modular width 
1200 mm shall be fabricated & manufactured in controlled Factory Environment with approved 
methodology by using long line casting method having arrangement of proper steel bed. 
Concreting should be done by batch mixing plant capable of producing zero slump concrete, 
transported through automatic shuttels of standard make & layed on bed with the help of 
extruder/Slipformer, finishing, curing and also provision of steam curing. Cutting, making 
necessary cutout/holes of required sizes for services in slab element after achieving required 
strength, yard handling & stacking all complete as per approved shop drawings & design mix 
as per the direction of the Engineer-in-charge. Minimum grade of Concrete for prestressed 
hollow slab is to be M-40. 

Prestressing steel strands (low relaxation) shall be provided & laid in position on hollow core 
bed by using mechanical pulling arrangement like Rabbit/ Bed master including all accessories 
for Stressing & destressing operations as per approved make conforming to IS1343 
(Prestressed Concrete — Code of Practice) & grade FY-1860 etc, complete as per drawings 
and direction of Engineer -in-charge.  

All relevant Indian Standards/ requirement of NBC shall be conformed.  

2. Transportation of Pre-cast elements 

Transportation of Precast Elements by flat bed Trailor (Double / Triple axle 40ft Length with 
proper accessories like A frame etc) from factory, including loading, unloading & stacking at 
site with the help of required capacity cranes. 

3. Erection & Installation of Pre-cast elements 

Precast/Prestressed Concrete elements shall be erected & Installed in correct & final position 
with proper line level and plumb at site making all arrangements (i.e cranes, push-pull jacks & 
all another T & P for lifting placing & alignment of elements, within erection tolerance as per IS 
15916 as per approved shop drawings and all complete as per the direction of Engineer-in-
Charge Weather proof sealant shall be applied on outer joints of approved make confirming to 
relevant Indian Standard. Levelling sim pads of required sizes (5x5cm to 10x10cm) of PVC / 
Rubber to adjust level of bearing surface of supporting members shall be applied.  

Grouting of dowel tubes / Shear keys / Joints of precast members  with M-60 grade 
cementations grout (Non Shrink) of approved make by suitable means ( Free flowing /pump) 
shall be done including curing etc.  
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C.  LIGHT GAUGE STEEL STRUCTURAL SYSTEM & PRE ENGINEERED STEEL 
STRUCTURAL SYSTEM (LIGHT GAUGE STEEL FRAME STRUCTURE WITH 
FIBRE CEMENT BOARD ON BOTH SIDE AND ROCKWOOL AS INFILL WILL NOT 
BE CONSIDERED) 

C-1) LIGHT GAUGE STEEL STRUCTURAL SYSTEM 

(1. M/s Mitsumi Housing Pvt. Ltd., 2. M/s Everest Industries Ltd., 3.  M/s JSW Steel 
Ltd., 4. Society for Development oComposites, 5. Elemente Designer Home 6. M/s 
MGI InfraPvt. Ltd., 7. M/s RCM Prefab Pvt. Ltd., 8. M/s Nipani Infra  and Industries 
Pvt. Ltd., 9. M/s Strawture Eco, 10. M/s Visakha Industries Ltd.) 

1. Fabrication & Installation of LGSF Framing Components 
 
Designing, providing, installing and fixing factory finished custom designed cold form Light 
Gauge Steel Framed super structure comprising of steel wall panel, trusses, purlins etc 
manufactured out of minimum 0.75 mm thick steel sheet as per design requirements. The steel 
sheet shall be galvanized (AZ-150 gms Aluminium Zinc Alloy coated steel having yield strength 
300- 550 Mpa) conforming to AISI specifications and IBC 2009 for cold formed steel framing 
and construction and also as per IS: 875- 1987 (Part-I; Dead Load , Part-II; Imposed load, 
Part-III;  wind load , Part-IV; Snow load, and Part-V; Special load & load combinations), IS 800-
1984 (Code of practice for general construction in steel) and IS: 801- 1975 (Code of Practice 
for Use of Cold Formed Light Gauge Steel Structural Members In General Building 
Construction). The wind load shall be as per provisions of IS 875 (part -III). LGSFS frame shall 
be designed as per IS: 801 using commercially available software such as Frame CAD Pro-
11.7/ STAAD PRO-V8i/ArchitekV2.5.16/ Revit architecture2011 or equivalent.  
 
The framing section shall be cold form C-type having minimum web depth 89 mm x 39mm 
flange x 11mm lip in required length as per structural design requirement duly punched with 
dimple/slot at required locations as per approved drawings. The slots will be along centre line 
of webs and shall be spaced minimum 250mm away from both ends of the member. The frame 
can be supplied in panelized or knock down condition in specific dimensions and fastened with 
screws extending through the steel beyond by minimum of three exposed threads. All self 
drilling tapping screws for joining the members shall have a Type II coating in accordance with 
ASTM B633(13) or equivalent corrosion protection of gauge 10 & 12, TPI 16 & 8 of length 
20mm. The frames shall be fixed to RCC slab or Tie beam over Neoprene rubber using self 
expanding carbon steel anchor bolt of dia as per approved drawings, design subject to 
minimum 12mm diameter and 121mm length conforming to AISI 304 and 316 at 500mm c/c 
with minimum embedment of 100mm in RCC and located not more than 300mm from corners 
or termination of bottom tracks complete in all respects.Hot rolled Steel sections as per design 
& conforming to IS 800 can be used for buildings higher than G+3. 
 
2. Connections 
 
Proper usage of Connection Accessories like Heavy duty tension Ties, Light duty Hold-ons, 
Twist Straps (to connect truss with wall frames), Strong Tie, Tie Rod, H-Brackets, Boxing 
Sections, L-Shaped Angles shall be ensured for required structural integrity & stability.  
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3. Walling Components 
 
Walling with Fibre Cement board & Gypsum plaster board 
Providing and fixing of external wall system on Light gauge steel frame work with outer face 
having 6mm thick heavy duty fiber cement board fixed on 9mm thick heavy duty fiber cement 
board confirming to IS 14862:2000, category IV type A (High pressure steam cured)as per 
standard sizes fixed with self-drilling / taping screws / fasteners@ 60cm c/c of approved make. 
A grove of 2 mm to 3mm shall be maintained and groves shall be sealed with silicon based 
sealant. 
 
The board shall be fixed in a staggered pattern. Screws shall be of ounter sunk rib head of 
1.60mm to 4 mm thick of 8 to 10 gauge of length varying from 25 to 45 mm and internal face 
12.5mm thick gypsum plaster board fixed on 8mm thick fiber cement board confirming to IS 
14862:2000 of category III type B (High pressure steam cured) as per standard sizes fixed with 
self-drilling / taping screws / fasteners @ 60cm c/c of approved make, proper taping and jointing 
to be done using fiber mesh tape and epoxy and acrylic based jointing compound for seamless 
finish.A breathable vapour barrier underneath the cement fiber board as per National Building 
Code2009 is to be provided complete as per direction of Engineer-in-charge. 
 
Any other suitable in-fill walling materials can be used in the system, however it shall be such 
that the completed wall provides fire resistant & other properties as per the requirements given 
in National Building Code 2016.   
 
4. Floor/ Slab 

RCC floor/ roof slab as per design conforming IS 456 over deck sheet shall be provided. The 
thickness and profile of decking sheet shall be verified with the erection drawings. These are 
normally used as temporary supports for the concrete till hardens. Decking sheet has to be 
screwed to the joist with maximum spacing of 600 mm c/c for uniform action of concrete and 
joist. All the joints of decking sheets longitudinal direction require a minimum lap of 100 mm.  

C-2)  PRE-ENGINEERED STEEL STRUCTURAL SYSTEM (PEB) 

        (1. M/s RCC Infra Ventures Ltd.) 

Pre-engineered Building (PEB) shall be of structural steel construction with columns, rafters, 
beams etc. as per design & conforming to and walls shall be of Autoclaved Aerated Concrete 
(AAC) blocks of approved composition, size and strength. Building shall be designed, 
manufactured, supplied and erected by the agency. The structural design shall be done as per 
the prevailing Indian standards and conforming to NBC 2016. Floor/roof slab shall be of RCC 
as per approved structural design. The structure will be complete in all respect with all plumbing, 
sanitary, electrical installations, painting and finishing as per approved drawings.  

C-3)   PRE-ENGINEERED STEEL STRUCTURAL SYSTEM (PEB) WITH SPEED FLOOR 
SYSTEM 

 (1. M/s Jindal Steel & Power Ltd.) 

Pre-engineered Building (PEB) shall be of structural steel construction with columns, rafters, 
beams etc. and walls shall be of Autoclaved Aerated Concrete (AAC) blocks of approved 
composition, size and strength. Building shall be designed, manufactured, supplied and erected 
by the agency. The structural design shall be done as per the prevailing Indian standards and 
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conforming to NBC 2016. Floor/roof slab shall be of Speed Floor system which  is a suspended 
concrete flooring system using a roll formed steel joist as an integral part of the final concrete and 
steel composite floor as per approved structural design. The Speed floor system is a hybrid 
concrete/steel tee-beam in one direction and an integrated continuous one-way slab in other 
direction. The joists of different depths are manufactured from pre- galvanized high tensile steel. 
The joist depth and the concrete thickness are varied depending on the span, imposed loads and 
other functional considerations. The structure will be complete in all respect with all plumbing, 
sanitary, electrical installations, painting and finishing as per approved drawings.  

C-4) Aerated Cement Concrete Panel System With Steel Structural Framing System 

(1. M/s HIL Ltd.,  
(2. M/s Biltech Building Elements Ltd.,. 
(3.  M/s SCG International India Pvt. Ltd.)  

1 Manufacturing & Fixing of Aerated Concrete Panel 

Providing and fixing in position factory made non asbestos fibre reinforced aerated cement 
sandwich wall/roof/floor light weight solid core panels made of light weight cement concrete core 
composed of OPC cement, pulverized flyash, quick lime, cotton pulp & Gypsum in mortar state 
mixed with aeration agent in a preset mould. The outer face on both sides of the panels shall be 
non asbestos fibre cement board conforming to IS 14862:2000. These solid wall panels shall be 
installed using Galvanized iron steel tracks/C channel of 1mm thick of required sizes as 
recommended by manufacturer's and fixed to floor and RCC/ steel soffit in plumb to each other 
with steel screw/fasteners. The panel shall be fixed vertically with tongue & groove joint with 
cement based polymer modified jointing compound. The exposed surface finished with fibre 
mesh/glass fibre tape with polymer based jointing compound having superior flexibility. Panels 
should be used as floor & roofing with additional structural support, steel or RCC depending 
upon the design. All the operation shall be completed in all respect as per drawings, 
Manufacturers specifications and under the overall direction of Engineer-in-Charge 

2 STEEL STRUCTURAL FRAMING SYSTEM  

Steel structure frame as per design & conforming to IS: 800 shall be used in the construction. 
Steel tracks/ C channels as per manufacturer’s specification should be used to hold the panels 
with the structure firmly. All jointing need to ensure required structural stability & integrity. 

All relevant Indian Standards/ requirements of NBC shall be conformed. 

 C-5)  Pre-Cast Light Weight Hollow core wall panel 

  (1. M/s Pioneer Precast Solutions Pvt. Ltd.) 

1. Manufacture of Hollow Core Panel 

Construction using “Hollow Core light weight concrete non-load bearing wall panels 
manufactured in controlled factory conditions using battery moulds, light weight concrete 
(density 675 to 750 kg/m3) and other additives as per manufacturer’s specification. Panels 
are pre-cured naturally for 12-24 hrs and then water cured for seven days before 
installation. Panels are provided with tongue and groove joints for easy assembly. Panels 
are Battery mould panels. Panels are produced in standard widths & thickness and in 
lengths suitable to room height. Standard width is 611 mm, height 2900 and thickness 65 
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mm, 80 & 100mm. Panels shall conform to tolerances w.r.t. Length : + 3mm,  Width : + 
2mm, Thickness : + 1mm, Squareness of end : +3mm. The structure will be complete in all 
respect with all plumbing, sanitary, electrical installations, painting and finishing as per 
approved drawings.  

2. Structure Framing Section & Connection 
Being non-load bearing, these panels are used with structural steel frame designed as per 
relevant Indian Standards and conforming to NBC 2016. The connection to framing section 
shall ensure required structural integrity & stability. 
 

3. Floor/ Roof slab 
RCC floor/ roof slab as per design conforming IS 456 over deck sheet shall be provided. 
The thickness and profile of decking sheet shall be verified with the erection drawings. 
Decking sheet has to be screwed to the joist with maximum spacing of 600 mm c/c for 
uniform action of concrete and joist. All the joints of decking sheets longitudinal direction 
require a minimum lap of 100 mm.  
 
All relevant Indian Standards/ requirement of NBC shall be conformed. 
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D        PREFABRICATED SANDWICH PANEL SYSTEM 

D-1)  REINFORCED EXPANDED POLYSTYRENE CORE PANEL SYSTEM  

 (1. M/s Worldhaus, 2. M/s Bau Panel Systems India Pvt Ltd, 3. M/s BK Chemtech 
Engineering, 4. M/s MSN Construction,  5. M/s Beardshell Ltd.) 

The technical specifications would be entirely based on design parameters, 
however, the minimum specification as given below is recommended to be 
adhered to; 

1. Specifications of Raw Materials for EPS Panel 

i) Zinc Coated cold drawn Steel Wire – Shall be of 2.5/3.0 mm dia and zinc 
coating galvanizing shall be of 60 gm/m2 ± 5 gm/m2 

Mechanical characteristics 

Yield stress : > 600 N/mm2 

Breaking load : > 680 N/mm2 

Elongation :  > 8% 

Chemical characteristics 

% C  : < 0.24 

% P  : < 0.055 

% S  : < 0.055 

% Ceq : < 0.52 

ii) Expanded Polystyrene – Self-extinguishing type EPS 80 in accordance to 
UNI EN 13163:2013 (IS 4671: 1984) having density not less than 15 kg/m3 

 
2. EPS Panels for wall 

Walling shall be completed using factory made Expanded Polystyrene Core Panel 
(EPS) based electro welded wire mesh 3D panels manufactured using the specified 
EPS and Cold drawn wire and sprayed structural plaster. The specification of panel 
shall not be less than the values given in fig. 1 & 2 below. Both the outer faces of the 
panel shall be finished by applying the layer of minimum 35 mm thick cement mortar 
1:3 {1 cement: 3 coarse sand (not having more than 40% stone chips of size upto 6 
mm)} with the help of shotcreting / guniting equipment etc at a pressure not less than 
1 bar (100Kn/m2) and both surfaces finished with trowel. The composition of spray/ 

mortar shall be such as to give minimum characteristic strength of 25 N/mm2. The 
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maximum w/c ratio shall be 0.45. The thickness of the sprayed concrete & EPS wall 
shall be based on design requirements. 

Single panel for structural uses 

Longitudinal 
wire 

Min 2.5 mm ø spaced 
@ 70 mm (Max.) 

 

 

Typical Drawing 

Transverse 
wire 

Min 2.5 mm ø spaced 
@ 70 mm (Max.) 

Cross steel wire Min 3.0 mm ø approx 

68 nos. / m2 

polystyrene 
Core 

Density >15 Kg/m3, 

Thickness not less than 
80 mm 

Finished 
Masonry 

Not less than 150 mm 
thick 

Grade
 o
f Shotcrete 

Minimum M-25  

Fig.1 

Single panel for internal partition and insulation 

Longitudinal 
wire 

Min 2.5 mm ø spaced @ 
80 mm (Max.) 

 

 

Typical 
Drawing 

Transverse 
wire 

Min 2.5 mm ø spaced @ 
75 mm (Max.) 

Cross steel wire 3.0 mm ø approx 45 nos. 

/ m2 

polystyrene 
Core 

Density > 15 Kg/m3, 

Thickness 40 mm to 320 
mm 

Finished 
Masonry 

Min 90 mm 

Fig 2 

3. Staircase panel 

The EPS panel based staircase would be preferred as per minimum specification 
given in Fig.3. However, the Agency can propose for construction of staircase in 
RCC or steel frame based staircase for approach on all floors up to terrace floor. 
The concrete thickness shall be as per as per design requirement & spary/mortar 
shall be minimum 30 mm. 
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Fig 3 

4. Flooring & Roofing 

Intermediate floor shall be composite EPS as per specification and shall be 
designed for combined effect of dead load, imposed load & other loading conditions. 
The specification of panel shall not be less than the values given in below 

Single Panel for horizontal structure for floor/ roof 

Longitudinal 
wire 

Min 2.5 mm ø spaced 
@ 80 mm 

 

 

Transverse 
wire 

Min 2.5 mm ø spaced 
@ 75 mm 

Cross steel 
wire 

Min 3.0 mm ø approx 

68 nos. / m2 

polystyrene 
Core 

Density  Min15 Kg/m3 

Thickness Min 80 mm  

Finished 
Masonry 

Min 160 mm thick 

Grade of 

Shotcrete/ 
concrete 

Min M-25  
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Floor panel with reinforcement at joist 

Longitudinal 
wire 

Min 2.5 mm ø spaced @ 
80 mm 

 

 

Transverse 
wire 

Min 2.5 mm spaced @ 
70 mm 

Cross steel 
wire 

Min 3.0 mm ø approx. 

68 nos. /m2 

polystyrene 
Core 

Density > 15 kg/m3 

a = thickness of core; b = thickness of concrete; c = overall thickness 

The Panels to be used for the floor and the roof system and reinforced in the joists with 
concrete casting on the site. The reinforcement of the panel can be integrated during the 
panel assembly by additional reinforcing bars inside the joists as per the design. 

5. Connections; 

Jointing of the panels shall be ensured in such a way to make it safe from vertical 
load, lateral loads and impact loads & to provide required structural integrity & 
stability. Jointing shall be sealed properly. 

  



 

Tender for Construction of DHP at Ahmedabad, Gujarat 

 

 

Bid No. BMT/S/2020/DHP-Gujarat  Page 342 of 368 

D-2)    EPS CEMENT SANDWICH PANEL SYSTEM  

    (1. M/s Bhargav Infrastructure Pvt.Ltd, 2. M/s Rising Japa Infra Private Limited) 

1. Manufacturing & Fixing of EPS (Beads) based Cement Panel 

Providing and fixing in position factory made EPS cement sandwich wall/roof/floor light weight 
solid core panels made of core material of EPS granule balls/beads (conforming to IS 4671:1984 
and shall have density not less than 15 kg per cum) adhesive, cement, sand, flyash and other 
bonding material in mortar state processed to form in a preset mould. The outer face on both 
sides of the panels shall be non asbestos fiber cement board conforming to IS 14862:2000 or 
Calcium silicate board conforming to EN 14306:2009 of 5mm thick each. Panel shall be laid on 
6mm thick cement mortar (1 cement: 2 fine sand) mixed with chemical adhesive of 0.5kg per 
50kg of cement or shall be preferably fixed into 'C' channel made of 1.2mm thick MS plate 
screwed/fastenened to the slab/column/beam etc. The panel shall fixed vertically with tongue 
and groove joint and horizontally locked with steel bar between each other and floors and filled 
with cement mortar and adhesive. Panels should be used as floor & roofing with additional 
structural support, steel or RCC depending upon the design. All the operation shall be completed 
in all respect as per drawings, manufacturers specifications and under the overall direction of 
Engineer-in-Charge 

2. Steel Structural System  

Steel structure frame as per design & conforming to IS: 800 shall be used in the 
construction. U type channels as per manufacturer’s specification should be used to hold 
the panels with the structure. Additional clips may be welded with the frame pillars and 
beams to hold the U channel firmly with the pillars/beans and floor, to ensure structural 
integrity. PU glue may be applied to hold the panels firmly.  

All relevant Indian Standards/ requirements of NBC shall be conformed for 
materials,design ,fabrication and erection. 

D-3)          Pre-fab PIR (Polyisocyanurate) based Dry Wall Panel System 
(1. M/s Covestro India Pvt. Ltd.) 

1. PIR Dry Wall Pre-Fab Panel raw material  & Structural System 

Construction with PIR Dry Wall Pre-Fab Panel non-load bearing walling system where two 
fibre cement boards (FCB) of 10 mm thickness shall be filled with insulation foam material 
namely Poly Isocyanurate (PIR) in-situ and erected to produce straight to finish walls.  

Fibre Cement Board: Shall be 100% asbestos free and of Type A, Category 3 minimum. as 
stipulated in IS 14862:2000.(ii) Pre-painted Galvanized Iron (PPGI) sheet: Shall be 0.5mm 
thick and as conform to IS 14246:2013 (iii) Square Hollow Section (SHS)/C Channel: Shall 
be manufactured from pre-galvanized high tensile steel conforming to IS 277:2003. (iv) 
Fibre glass mesh: Shall be as per manufacturer specifications. (v) Acrylic based glue: Shall 
be as per manufacturer specifications. (vi) Galvanized MS screws: Shall be as per 
manufacturer specifications. (vii) Anchor fasteners: Shall be of 10mm to 12mm dia., 50mm 
to 75mm length and as per manufacturer specifications. (viii) Premix Putty: Shall conform 
to IS 419:1967. 
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PIR wall being non-loadbearing wall panels shall be supported with Steel Structural frame 
members as per approved structural design & conforming to IS 800 (Code of practice for 
general construction in steel). 

2. Erection & Installation of Components 
 
Erection & Installation of Steel sections in correct & final position with proper line level and 
plumb at site making all arrangements (i.e cranes, push-pull jacks & all another T & P for 
lifting Placing & Alignment of elements, as per approved shop drawings and all complete as 
per the direction of Engineer-in-Charge including all accessories, jointing, grouting 
complete. The structure shall be complete in all respect with all internal and external 
finishing as per approved drawings.  
 

3. Floor/Roof 

In-situ RCC slab or RCC slab over deck sheet as per design & relevant code shall be provided 
as per approved drawing. 

D-4) Load Bearing Insulated Sandwich Panel System for Walling & Flooring 
            (1. M/s Project Etopia Group) 

Brief of Housing System 

It is proprietary 4Wall panelised construction system comprising of light weight load bearing 
insulated panels. The System is sustainable since the panels can be deconstructed & recycled. 
The system is energy positive (uses solar grids) with no carbon produced from running/operation 
of the building & it creates more energy than used, feeding back to main building. The system 
introduces daylight mimicry, creates perfect lighting environment irrespective of rain & shine 
condition. It has air purification system & smart control.  

Specifications of the panel; 

S. No.  Key Aspects of the 
system/panel 

Values/details  

 

1.  Strength  Structural loading strength of 825 KN/80 tonne  

2.  Thermal Value  0.13 U value with light weight panel structure  

3.  Structural Fire Resistance  66 minutes (40KN)  

4.  Air Tightness  0.07 l/s/m2 

5.  Panel Lightness  Heaviest panel weighs 97 Kg, meaning it can 
easily be lifted and transported  

6.  Hurricane Resistance  Can handle/withstand winds exceeding 400  Mph 

 

Structural Requirement 
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The structural design calculations should clearly demonstrate structural integrity and stability 
including connection details. In addition, any other requirements including safety against 
earthquake need to be ensured by the designer as per prevailing codal requirements. All relevant 
Indian Standards/ requirement of NBC shall be conformed. 
 

E.        MONOLITHIC CONCRETE CONSTRUCTION SYSTEM 

             (1. M/s Maini Scaffold Systems Pvt. Ltd., 2. M/  KumkangKind India Pvt. Ltd, 3. M/s S-
form India Pvt. Ltd., 4. M/s ATS Infrastructure Ltd., 5. M/s Innovative housing &  
Infrastructure Pvt. Ltd 6. M/s MFS formwork Systems Pvt.  Ltd. 7. M/s Knest 
Manufacturers LLP. 8. M/s Outinord  Formworks Pvt. Ltd. 9. M/s Brilliant Etoile) 

Aluminium Formwork System (WILL NOT BE CONSIDERED) 

The customized Aluminium formwork using grade 5052 aluminium with panel sheets of minimum 
4 mm thick shall be used for monolithic construction of RCC members & for extruded sections 
grade 6061 (Type-6) aluminium shall be used. The panel sheets shall have repetitive usage of 100 
times. The form work includes of beam components i.e. beam side panel, prop head for soffit 
beam, beams soffit panel, beam soffit bulk head and deck components i.e. deck panel, deck prop, 
prop length, deck mid, soffit length, deck beam bar and wall components i.e. wall panel, rocker, 
kiker and internal soffit corner, external soffit corner, external corner, internal corner etc., The 
panels are to be held in position by pin and wedge system that passes through holes in the out 
side rib of each panel. The tolerance of finished panels to be (-1 mm), and shall conform to IS 
14687-1999 (Falsework for concrete structures – Guidelines). Pins and wedges to be made of high 
grade mild steel.  

Modular Tunnel Form Work System 

The Modular Tunnelform System shall consist of inverted L- shaped half tunnels (one vertical panel 
and one horizontal panel) joined together to create a tunnel. These forms are to be made up of 
factory cut, 80mm x 80 mm angle sections in accordance with the line of building forms. The panels 
shall be designed based on loading requirements with minimum 3 mm hot dip galvanized steel 
sheet, stiffened by folded sheet metal sections.  All components shall meet relevant Indian 
Standards.  

Structural Design 

The structural design of plain & RCC shall be as per IS 456:2000 while IS 13920:2016 (Ductile 
detailing of reinforced concrete structures subjected to seismic forces -Code of practice) is referred 
for ductile detailing of reinforced concrete structure. Thickness of wall below plinth level should be 
minimum 200 mm with double layers reinforcement. The minimum thickness of RCC wall member 
shall be 120 mm. All relevant Indian Standards/ requirement of NBC shall be conformed. 

F        STAY IN PLACE FORMWORK SYSTEM 

      F-1)    Expanded-Steel Panel reinforced with all Galvanized Steel Wire-Struts 
             (M/s JK Structures) 

Expanded-Steel Panel reinforced with all-galvanised Steel Wire-Struts serving both as the load-
bearing steel structure and as the stay-in-place steel formwork filled with EPS-alleviated 
concrete.  
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Construction of monolithic structure completely “on site”, without formwork with 3D galvanized 
structural steel (as per manufacturer specification) panels assembled and reinforced with 
interlocked 3D steel studs and then injected with pumped-in and hand-finished EPS (expanded 
polystyrene) -alleviated concrete (as per approved mix design and manufacturer’s specification) 
combining in one single process a stay in place formwork with embedded columns and beams 
and bracing system. The EPS alleviated concrete is concrete produced with EPS beads. 
Erection & installation of the structure in correct & final position with proper line level and plumb 
at site making all necessary accessories & arrangements. per approved drawings and all 
complete as per the direction of Engineer-in-Charge including all accessories, jointing, grouting 
complete. The structure shall be complete in all respect with all internal and external finishing 
as per approved drawings. All relevant Indian Standards/ requirement of NBC shall be 
conformed  

F-2)   GFRG Panel Building System 
   (M/s FACT RCF Building Products Limited) 

1. Providing & Erecting GFRG Panels 
 

Standard quality GFRG panel of 124 mm thickness with modular cavities procured from 
GFRG panel manufacturing plant in the country, cut to required wall sizes and floor/ roof 
slab sizes in correct length and height, including cutting of door, window and ventilator 
opening as per the cutting drawing prepared by architects /design engineers for the 
construction of GFRG building and loaded in stillages for transportation to the construction 
site. Panels to be unloading at site using suitable fork lift/ crane.      
Erection of GFRG Panels in walls in all floors using suitable crane as per instructions of 
Engineer-in-Charge, as per cutting drawings and structural drawings, in perfect line and 
plumb, above RCC plinth beam/GFRG panel below and provide necessary lateral/ 
slanting support to keep the wall panel in safe position, providing & tieing of Reinforcement 
as per structural drawings and applying a coat of water repellant coating 
Zycosil/equivalent or equivalent product (1 Zycosil/equivalent compound: 10 water ) to 
saturation level over RCC plinth beam to provide water proofing treatment to joint between 
wall panel & plinth beam to make it sealed completely.  

 
Note: 

 
i. When cutting panel, “A” side is to be for outside or external surface of respective 

external wall and B side is to be for internal surface of wall 
ii. Erection of panel is to be with reference to both building plan & cutting drawing by 

following notational mark indicated in the cutting drawing as well as notional mark 
written on each panel cut as per cutting drawing 

2. Filling of empty cavities  
  

Filling of empty cavities (as shown in the structural design drawing) with quarry dust mixed 
with 5% cement (by volume). After initial infill of 50 mm thick with M25 concrete at 
base/bottom of cavities to seal off, infill wall panel cavities in 3 stages as detailed below, 
 
i. 1st pour / infill to be limited to 0.3 to 0.50 m height from bottom of the panel. 
 

ii. 2nd Pour/ infill: infilling shall be done only after 90 minutes interval between successive 
pours. The maximum height of infill shall be restricted to 1.5m height or up to the top 
level of door / window. 
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iii. 3rd pour/infill: After an interval of 90 minutes of second pour, infill or pour the balance 
height up to the bottom of embedded RCC tie beam. Pour enough water just required 
to dampen the dry mix enough to form cake form after each stage. (If any rain falls in 
between any stages of concrete pour, make sure to cover the panel top to prevent 
ingress of water or water falling into the cavities. In case of water collection over the 
concrete inside the panel, drill 10mm hole in GFRG panel immediately above concrete 
filled level to drain out water before pour/in-fill of balance concreting) 

 
3. Laying of GFRG panel as roof / floor slab panel and staircase panel  
 

Laying of GFRG panel as roof / floor slab panel and staircase panel using suitable crane 
as per instructions of Engineer-in-Charge, including providing support system with 25mm 
x 300mm-400 mm wide plywood, as runner with proper prop below proposed micro beams 
including 
a. Cutting of top flange of panel to 180 mm wide (leaving 25mm projection on either 

side) to provide RCC embedded micro beam as per cutting drawings and structural 
drawings. 

 
b. Reinforcement for micro beams and tie beams to be provided in position with proper 

anchorage as per structural drawings. 
 
c. Provision for Electrical cabling, fan hooks and laying of pipes for plumbing work. 
 
d. Concreting of Tie beam, micro beam and top of GFRG panels (50 mm thick) with 

M-25 cement concrete mix using coarse aggregate of size less than 20 mm 
including laying of 10 gauge 100mmx100mm size weld mesh with 25 mm effective 
cover from the panel top. 

Supplying and fixing 10 Gauge weld mesh of size 100mm x100 mm for floor/roof slab 
concrete screed over the micro beams as reinforcement. The weld mesh shall be fixed as 
per drawing. 

4. Waterproofing Applications & Sealing of Joints 
i.  Application of ZMB 60/equivalent solution (100 Kg ZMB 60/equivalent, 1 litre ZMB Nano 

Thinner, 20 litre water & 1 Litre Zycoprime/equivalent = 122 litre/kg) over already applied 
coat of Zycosil/equivalent & Zycoprime/ equivalent solution on the top of all the RCC plinth 
beams by brush/spray coat before erection of GFRG over RCC plinth beams in GF. In the 
case of upper floors 150 mm wide on floor slab for all the external walls, bath/toilet/ wet 
areas (3 hrs drying time) before erection of wall panel on upper floors including erection 
of parapet wall. 

 
ii. After erection of GFRG wall panels, seal all GFRG wall joints with paper tape temporarily. 

Water proofing treatment of vertical joints with Zycosil/equivalent water proofing Solution 
(1 litre of Zycosil/equivalent & 20 litres of water stirred first & 2 litres of 
Zycoprime/equivalent added and stirred (total 23 litres)) with 50 ml syringe till the gap and 
in filled concrete is completely saturated. After removing the paper seal, seal off the 
vertical joints with water proofing material “Grout RW/equivalent”. 

 
iii. Filling of joints between RCC plinth beam / floor slab and wall panel of external walls, 

toilet / bath room / wet areas walls on all floor and parapet wall over roof slab, stair case 
head room at the time of erection of GFRG panels with Grout RW/equivalent sealant 
compound after the erection of panel before the infill of concrete in panel cavities and fine 
finish. This applies for all horizontal and vertical joints between GFRG wall and slab 
panels. 
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iv. Water proofing treatment of Vertical joints (of external side and internal side) between 
door frame, window & ventilator frames (on all four sides) of outer wall over the 
Zycosil/equivalent & Zycoprime/equivalent solution already applied (before the installation 
of door / window / ventilator frames in position) and fine finish with Grout RW/equivalent. 

 
v. Water proofing treatment of RCC sunshade with Zycosil/ equivalent water proofing 

Solution (1 litre of Zycosil/ equivalent & 20 litres of water stirred first & 2 litres of 
Zycoprime/equivalent added and stirred (total 23 litres)) till it meets the saturation level 
and testing as per RILEM or by water drops test in which water drops do not absorb but 
drops remain or rolls. 

 
vi. In-filling / sealing of joint between RCC lintel cum sunshade and wall (on external side) in 

all floors by pushing in Grout RW/equivalent in paste form and coving 20 mm x 20 mm 
after applying a coat of Zycosil/equivalent & zycoprime/equivalent solution before cement 
plastering of top, bottom and sides of RCC sunshade. 

 

All relevant Indian Standards/ requirement of NBC shall be conformed.  

F-3) Structural Stay In Place Galvanized Steel formwork system  

(M/s Coffor Construction Technology Pvt. Ltd) (WILL NOT BE CONSIDERED) 

Brief Discription 

The formwork system comprises of two filtering grids made of rib mesh reinforced by ‘C’ channel 
vertical stiffeners. The grids are connected by rebar which act as horizontal stiffeners and 
connector which act as a shear link. The grids on both faces act as sacrificial formwork in which 
concrete is poured in-situ. The vertical steel channels and horizontal steel bars act as steel 
reinforcement for load bearing wall. The connectors help to fold the formwork for easy 
transportation. 

After the erection of formwork panels in alignment, corners, edges of doors and windows frame 

are closed with rebar positioning & concrete of required grade is poured in the panels. The 
concreting may be done with a pump, bucket or with a shovel loader. The inside and outside 
walls are finished with cement plaster of suitable grade. The panels are prefabricated according 
to a structural plan (based on client’s architectural plans) designed by structural engineers. 
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Product assembly Components in Structural Stay-in-Place Formwork Panel: 

The various parts of Structural Stay-in-Place Formwork panel are explained briefly below: 

C-Chanel 

These are vertical stiffeners, work as vertical steel in Reinforced 
Concrete wall 

It is made up of 0.6 mm thick galvanized sheet. The 180 GSM to 
275GSM zinc coating is used based on geological location to 
prevent rusting of steel. 

Area of profile is 60.6 mm2 (i.e > 8 mm dia bar) 

Placed at every 200 mm distance along the width 

Rebar 

Rebar’s are horizontal stiffeners at every 200 mm or 100 mm centre 
to centre 

 It is 5 mm dia MS bars and work as distribution bar. 

 Made up of Fe 415 Grade steel 

Connector 

Connects C profile & Rebar. 

It is made up of 1.6 thick Cold Rolled Cold Annealed (CRCA) plates 

of120 gm/m2  zinc coated sheet to prevent rusting 

Works as shear link to connect steel on both face of form work. 

 Also helps to avoid bulging of formwork during concrete pouring. 

Part – 4: Rib Mesh 

Rib meshes are filtering grids. 

They are made up of 0.42 mm thick high galvanized sheet with 
180 

GSM to 275 GSM zinc coating used as per geological location 
to prevent rusting of steel 

It works as reinforcement to plaster to prevent crack generated due 
to contraction and expansion. 
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Panel 

Type 
T 

mm 
A 

mm 
B 

mm 
W 

mm 
H 

mm 
C10 100 200 100, 200 300, 

500, 

700, 

900, 

1100 

Min. 

500 

then 

in multiples 

of 100 

C14 140 200 100, 200 
C16 160 200 100, 200 
C20 200 200 100, 200 
C25 250 200 100, 200 

 

 Also provide good bonding to plaster 

Size and Types of Panels 

Panels are normally produced in sizes as given below (See Fig. 2): Width (W):   300mm, 500mm, 
700mm, 900mm & 1100mm Height (H): 500mm to 5000mm in multiples of 100 mm. Thickness 
(T):  100mm, 140mm, 160mm, 200mm & 250mm. However, customized sizes also be made 
available on demand. 

 

 

             Fig.2 

Types of panels are given below: 

i. Standard single panels – These panels shall be used for slab shuttering but may also be 
used as shuttering option for RCC wall having thickness of more than 350mm. (Fig. 3) 

ii. Double panels – Double panels shall have inbuilt steel and not require extra reinforcement. 
In double panels, the grids shall be connected by articulated rebar loops and connectors 
that fold. 

These panels are of two types: 

a. Standard double panels shall be of fixed size and need to be cut on site for openings 
etc. 

b. Customized double panels from the factory shall have required cutting for openings 
as per drawing and there is no need for cutting on site. 

c. These panels create a monolithic structure as it allows pouring of walls and 
slab together. These panels shall be used for load bearing walls, retaining 
walls and shear walls. (Fig. 4) 

iii. Insulated Double panel – These panels shall have an integrated insulation on the exterior 
side. The insulated material shall be of polystyrene or polyurethane of required thickness 
as per design.(Fig. 5) 

iv.    Fiber Cement Double panel – These panels shall have its interior face as fibre cement board 
which has    smooth surface  and avoid plastering of walls. (Fig.6). These panels may be used for 
water retaining structures.  
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                    Fig.3 Standard Single Panel               Fig.4 Standard Double Pane 

 

 

     Fig.5   Insulated Panel                                           Fig.6 Fiber Cement Panel 

 

Foundation  

Strip Footing or normal column and beam structure up to Plinth level based on soil condition.  

In case of Strip footing, Coffor panels will start from foundation and on the top of strip concrete raft 
which increase speed to come out from the ground. 

Installation of Panel:  

Layout and Blocking 

The alignment shall be traced with chalk on the two sides. Boards/batten shall be nailed on 
the ground to indicate the positioning of one face of the panels. 

Positioning the Panel 

-  The Structural formwork panels shall be fitted over projecting vertical reinforcing rods. Each 
panel shall be held vertically with wood pieces (boards/battens) or metal pieces (L-
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sections/tubes). The minimum length of these bracing elements shall not be less than 1.80m. 
The panels shall preferably be positioned beginning from the angles and from the doors. 
Whenever length of the wall does not correspond to a multiple of width of the panels, the last 
panel shall be cut with a rotary saw to adjust to length of the wall. The horizontal battens 
shall be installed on a single side. The verticality shall be checked using a plumb line or level. 

-  Shuttering of Slab: after completion of Coffor panel installation of the wall, slab shuttering will 
start either with use of Coffor single panels or normal conventional shuttering for RCC or any 
other slab. 

- Plumbing and Electrification: After installation of slab shuttering, electrical and plumbing 
conduits can be placed in between panels. For installing the electrical box, panels can be cut 
with small grinder machine. 

-  Panel alignment & slab steel needs to be checked & ensured prior to concreting. 

-  Concrete Pouring: The placing of concrete of specified grade is done in wall and slab in one 
go with either with Boom placer, stationary pump or manually. As all concreting is done in 
one go, a monolithic reinforced concrete structure is created. 

Structural Requirements of the Construction 

Design analysis of the Structural formwork walls, panels, floor slabs etc. shall be done using Staad 
Pro Software or equivalent.  The Optimal result is obtained when walls shall be designed as 
braced construction elements whose horizontal loads are supported by other bracing elements 
belonging to the same construction e.g. shear walls. The panels with concrete shall act as “lightly 
reinforced RCC walls” as per clause 32 of IS 456:2000 and as “prefabricated concrete load 
bearing walls” as per IS 15916:2010 & IS 15917:2010 & amp; IS 15971:2010. 

Structural design and analysis of the formwork shall be based on relevant Indian and International 
standards. The panel construction assembly shall be used for free standing walls when designed 
and anchored as cantilever walls. Panels shall be reinforced and tied at vertical joints to maintain 
alignment. Additional reinforcement and cement plaster shall be provided as per the design 
requirement. Foundation shall be specifically designed in accordance with provisions given in IS 
1904:2005. All relevant Indian Standards/ requirement of NBC shall be conformed. 

F-4)  Stay-in-Place Formwork System PVC Form for Shear Walls 
           (M/s Joseph Jebastin (Novel Assembler Private Limited) 

Brief Description  

Stay in place PVC form wall System consists of rigid poly-vinyl chloride (PVC) based polymer 
components that serve as a permanent stay-in-place durable finished form-work for concrete walls. 
The extruded components slide and interlock together to create continuous formwork with the two 
faces of the wall connected together by continuous web members forming hollow rectangular 
components. The web members are punched with oval-shaped cores to allow easy flow of the 
poured concrete between the components. The hollow Wall components are erected and filled with 
concrete, in situ, to provide a monolithic concrete wall with enhanced curing capacity due to water 
entrapment, as the polymer encasement does not allow the concrete to dry prematurely with only 
the top surface of the wall being exposed to potential drying. The polymer encasement provides 
crack control vertically and horizontally for the concrete, and provides vertical tension 
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reinforcement thus increasing the structural strength of the wall. Steel dowels are necessary to 
anchor the wall to the concrete foundation.                

Size of Panels  Size:  

Wall Panels have been developed in various cross-sectional sizes as per project requirement. The 
common sizes are 64mm, 126mm, 166mm & 206mm. However available wall types are as follow: 

Wall 
components  

Wall Thickness 

Overall 
(Nominal) 

Concrete 
Core 

Insulation1 

N64 64 mm 60 mm 0 

N126 126 mm 120 mm 0 

 

 N64 walls are erected individually and not preassembled, except for headers and sills.  

 Pre-assembled walls sections are used for walls over 4300 mm (14') high 

 The height of walls made with the Formwork vary according to the requirement.  

 N126 walls less than 4300 mm (14') high are erected individually except for walls of unique 
projects and for headers and sills. 

Panel Components 

 

 

 

 

 

Main Panel – 250 mm       Connector – 158mm 
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Connector -33mm    Panel – 91mm 

 

 

 

 

 

Corner Panel                                                   3-WAY (T-CONNECTOR 

 

Jointer Connector                                         Basic Frame 

 

 

 

 

 

 

 

Window Frame                                            Azteca Frame 
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Starter                                                              Jointer Panel 

                                                              

Design Consideration 

General 

The walls shall be designed to accommodate a wide range of axial, wind and seismic load 
conditions, using the equations developed for conventional and slender concrete walls. However, 
one of the unique properties of Novel walls is the ability of the permanent polymer formwork to 
provide concrete confinement and reinforce the concrete in tension. There are two main structural 
elements used in the wall, namely panel sections and box connectors. The panels come as three-
cell sections 250 mm wide, while the box connectors are one-cell sections 64 mm wide. The webs 
of these elements have oval cores which allow lateral flow of the poured concrete between the 
adjacent cells and provide a mechanical transfer of forces between the concrete and the polymer 
thus creating a composite action. 

Floor/Slab 

In-situ RCC slab as per IS:456:2000 shall be provided.  

Structural Aspects   

The buildings constructed with the system walls shall be designed as reinforced concrete 
structure since the parameters required for their design are the same as needed for traditional 
reinforced concrete. The building shall be designed in accordance with IS 456:2000, as 
applicable.  
 
The system shall be designed to provide the required performance against the loads to be taken 
into account in accordance with IS 875 (Parts 1-5):1987 and the data given by manufacturer for 
various panels. It shall also provide the required bearing resistance for earthquake and wind 
forces as per IS 875 (Part 3):2015 and IS 1893 (Part 1):216, wherever applicable. 
 
Foundation shall be specifically designed in accordance with provision given in IS 1904:2005. 
Both single and double panels should have starter bars from either foundation or ground floor 
slab. 
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The structural design calculations should clearly demonstrate structural integrity and stability 
including connection details. In addition, any other requirement regarding safety against 
earthquake need to be ensured by the designer as per prevailing codal requirements. All 
relevant Indian Standards/ requirement of NBC shall be conformed. 

 

F-5)  Insulating Concrete Forms (ICF) System 

           (M/s Reliable Insupack Building Solutions) 

Insulating concrete Forms (ICF) System comprises of a panel of two walls of Expandable 
Polystyrene (EPS) separated by a nominal distance of 150mm by hard plastic ties. These 
are assembled on site to hold reinforced concrete. The forms are open ended hollow 
polystyrene blocks which fit tightly together to form a shuttering system. Concrete poured 
into the hollow space to form a continuous wall. When cured, this wall supports the structural 
loads from floors and roofs, and the shuttering provides thermal insulation. Reinforcing steel 
shall be as required as per the design parameters. Upper and lower surfaces of the 
polystyrene panels are castellated and the vertical mating surfaces are tongue-and-groove 
to form a tight fit when joined together. The rigid formwork does not require supporting 
falsework. Form locks are used for end stops. The outer surfaces are grooved vertically at 
50 mm centres to aid cutting and trimming. Plan view of ICF is shown in Fig. 1. 

 

  

                                              Fig. 1      

Types of Forms 

Standard Forms – These form bulk of the forms and have 50mm EPS panels on both sides with 
hard plastic ties holding the panels. Dimensions of these forms are 1000 x 
250 x 250mm. (See Fig. 2) 
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Lintel Forms -     In combination with Half Height forms, these form the top layer of all wall gaps 
and hold the concrete thus preventing thermal leaks. Dimensions of these 
forms are 1000 x 125 x 250mm. (See Fig. 3) 

Half Height Forms –Together with the lintel, these form the top layer of all gaps in the wall and hold 
the required steel reinforcement.  Dimensions of these forms are 1000 x 
150 x 250mm. (See Fig. 4)  

Floor Edge Forms – These form the top most layer, where the wall ends and floor begins. This 
envelopes the floor slab and thus prevents thermal bridging. Dimensions 
of these forms are 1000 x 375/125 x 250mm. (See Fig. 5) 

Corner Forms –     These constitute 90º corner of the building. The two sides are 50mm EPS panels 
held together with 8 hard ties. Dimensions of these forms are 750/500 x 
250 x 250mm. (See Fig. 6)  

End Forms – These create wall ending by fitting in inside the Standard or Corner form and provide 
a smooth and thermal bridge ending to the wall. Dimensions of these forms are 150 
x 125 x 50mm. (See Fig. 7) 

 

                          

             Fig. 2 Standard               Fig. 3 Lintel                Fig. 4 Half Height        

                         

            Fig. 5 Floor Edge              Fig. 6 Corner                   Fig. 7 End 

 

Typical construction 

Construction process 

The construction of most Insulating Concrete Forms (ICF) & Monolithic Insulated Concrete 
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Systems (MICS) buildings is fundamentally a process of stacking lightweight blocks together in 
a similar manner to building bricks, laying reinforcement where necessary and pouring concrete 
into the voids of the block work.  

Footings 

The footings for Insulating Concrete Forms (ICF) & Monolithic Insulated Concrete Systems 
(MICS) buildings shall be reinforced concrete rafts or strips that are flat and even enough to 
enable stacking of the form blocks, with reinforcement starter bars set ready to connect with the 
concrete when poured into the formwork. 

Load bearing walls 

Any Insulated Concrete System/Forms wall can be designed to be load bearing. 

Joints and connections 

Joints and connections with other building elements shall be kept to a minimum, especially when 
the flooring or roofing elements are also made from Insulated Concrete System/Forms. 

Fixings 

The foam block work or formwork forms a poor basis for any fixings. Light loads are generally 
carried by the lining or facing materials, such as plasterboard, and heavier loads can be carried 
by supporting points drilled into the concrete that forms the inner material of the Insulated 
Concrete System/Forms. 

Openings 

Major openings for doors, windows, etc., shall be set out in the formwork as it is relatively difficult 
to make changes later, owing to the fundamentally monolithic nature of the structural elements. 
Once openings have been made, they can accommodate window and door frames of any type. 
A typical kind of fixing uses timber blocks set into the ends of the form blocks around the 
opening.Electrical conduit and plumbing is generally run in chasing in the depth of the form 
blocks. 

Finishes 

Finishes are dependent on the materials used to face the Insulated Concrete System/Forms 
units. Typically, the main finish is a render or render-equivalent covering or paint. Any additional 
cladding can be added to the Insulating Concrete Forms (ICF) & Monolithic Insulated Concrete 
Systems (MICS) walls subject to making appropriate sup- ports for it, although many sheet 
finishes, such as plasterboard, can be glued directly to the surface of the formwork. External 
renders require a base or skim coat embedded with fibreglass mesh, followed by a second coat 
and then a texture coating, finally finished with an ‘armour coat’. 

RAW MATERIALS  

 Expanded Polystyrene (EPS): Self-extinguishing type EPS shall conform to IS 4671: 1984 
having density not less than 25 kg/m3 and valid Restriction of Hazardous Substance 
(ROHS) test certification. 
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 Polyurethane (PU) Foam Adhesive: Shall have Skin Formation of 8 min, Density 25 kg/m³, 
Sound insulation 58 dB, Insulation factor 35 mW/mK, Shrinkage< 2%, Fire rating B3, 
Insulation factor 35 mW/m.K and Water absorption of 1 % volume 

 Plasticizer: Slump retaining super plasticizer for self-compacting plastic concrete 
(CEMWET SP-3000) shall conform to IS 9103:1999 

 Hard Plastic Tie: Shall be made with High density polyethylene ensuring stability 
 Cast-in-place concrete: The ingredients, grade of concrete & slump for walls, floors and 

roofs shall be used as per IS 456:2000.  

Structural Aspects 

The Insulating Concrete Forms (ICF) & Monolithic Insulated Concrete Systems (MICS) may be 
designed using the appropriate design software. The buildings constructed with EPS shall be 
designed as reinforced concrete structure since the parameters required for their design are the 
same as needed for traditional reinforced concrete. In the calculation model, the building shall be 
designed in accordance with IS 456:2000, as applicable, as structure composed of load bearing 
walls with a box-like structure.  

The system shall be designed to provide the required performance against the loads to be taken 
into account in accordance with IS 875 (Parts 1,2,4&5):1987. It shall also provide the required 
bearing resistance for earthquake and wind forces as per IS 875 (Part 3):2015 and IS 
1893(Part1):2016, wherever applicable. All relevant Indian Standards/ requirement of NBC shall 
be conformed.  

 

F-6) Building PVC wall material 

           (M/s Kalzen Realty Pvt. Ltd) 

Brief Description 

Stay-in-place formwork consisting of hollow‐type rib- reinforced Poly-vinyl chloride (PVC) material 
comprising of two PVC panel facings with internal PVC ribs, are used as permanent formwork for 
concrete walls. The web members are punched with cores to allow easy flow of the poured 
concrete between the components. After putting vertical & horizontal reinforcement as per the 
design, the hollow Wall components are filled with concrete, in situ, to provide a monolithic concrete 
wall. 

Standard Panels 

The standard size of available panels is as follows; 

Height Standard panels: 3 meters or 3.3 meters heights 

All panels can be ordered to custom height 

Minimum 0.5m; Maximum 6m 
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Panel width   Standard wall panels: 400mm 

Half wall panels: 200mm 

Quarter panels: 100mm 

Thicknesses of Profile 110, 150 and 200 mm 

PVC thickness  
  

2.5 mm 

PVC density   
  

1,300 kg/m3 

Concrete volume   110mm profile: 0.10 cum per sqm 

150mm profile: 0.14 cum per sqm 

200mm profile: 0.18 cum per sqm 

Weight 110mm profile: 18.1 kgs per sqm 

150mm profile: 21.6 kgs per sqm 

200mm profile: 23 kgs per sqm 

The product shall not be affected by exposure to sunlight either in storage or as part of finished 
product. 

Walling System 

The wall shall be erected by placing the panels side by side or sliding the new panel down from 
top and held by using the clipping mechanism. The panel shall have double-hole system ensuring 
the position of the horizontal and vertical steel reinforcing bars.  

The horizontal bars shall be placed along with the 
laying of panel and vertical bars shall be placed by 
dropping from top to improve the accuracy and 
structure of the wall, and minimize variations in the 
concrete thickness surrounding the reinforcing bars. 
Once the wall is erected, the plumbing and electrical 
conducting is done as per the design. After this, 
concrete of required Garde as per structural design 
shall be poured into the cavities. Once filled, the 
system acts as structural element. The external 
surface shall have specified finish.   

Floor/Slab 

In-situ RCC slab as per IS:456:2000 shall be provided.  

Structural Aspects   
                         Wall panel 
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The buildings constructed with the system shall be designed as reinforced concrete structure since 
the parameters required for their design are the same as needed for traditional reinforced concrete. 
The building shall be designed in accordance with IS 456:2000, as applicable.  
 
The system shall be designed to provide the required performance against the loads to be taken 
into account in accordance with IS 875 (Parts 1-5):1987 and the data given by manufacturer for 
various panels. It shall also provide the required bearing resistance for wind forces & earthquake 
as per IS 875 (Part 3):2015 and IS 1893 (Part 1):2016, wherever applicable. 
 
Foundation shall be specifically designed in accordance with provision given in IS 1904:2005. Both 
single and double panels shall have starter bars from either foundation or ground floor slab. 
 
The structural design calculations should clearly demonstrate structural integrity and stability 
including connection details. In addition, any other requirements including safety against 
earthquake, cyclone shall be ensured by the designer as per prevailing codal requirements. All 
relevant Indian Standards/ requirement of NBC shall be conformed. 
 
F-7) Fast Bloc Insulated Concrete Form (ICF) 

 (M/s Fast Bloc Building System) 

Brief Description 

The FastBloc Building System (FastBloc) is stay-in-place, formwork for reinforced concrete, post 
and beam construction, thus creating skeleton with required strength within the wall. In the System, 
Expanded Polystyrene (EPS) blocks are stay in place forms which provide insulation and sound 
barrier. Concrete and rebar shall be installed along the wall as per design requirement. 

Standard Panels 

Standard FastBloc has two different sizes as below; 

1. 15.10 cm (6 inches) x 30.50 cm (12 inches) x 121.00 cm (48 inches),  
2. 20.32 cm (8 inches) x 30.50 cm (12 inches) x 121.00cm (48 inches)  

These two sizes can be assembled to cater the needs of any project. The spacing of the cells 
allows for walls to be reinforced based on the needs of the project, location, number of stories, 
and other parameters based on structural design. As per the requirement, Lintel blocks shall 
be used.  
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FastBloc® 

  

Fig. FastBloc® for Lintel 
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Walling System 

To construct a FastBloc wall, parts shall be assembled similar to "Lego" blocks, by placing the 
pieces and form walls, known as "reinforced post and beam construction.”  

The plugs need to be placed in the cells that do not have vertical rebar reinforcement (per structural 
calculations), so they are not filled with concrete. The end caps provide an enclosure for the lintel 
at the end of walls. The vertical cells that are not filled with concrete can be used for electrical and 
/ or plumbing. 

Before pouring concrete, end plugs shall also be placed in the lintel beams at the end of walls to 
seal the blocks horizontally. 

Utility Installation 

The utilities shall be inserted before filling the walls with concrete. The utilities need to be properly 
placed in the foundation prior to installation of FastBloc in order to align with the center of the wall 
and an open FastBloc cell. It is important that the utilities do not interfere with the cells used for 
concrete and rebar, otherwise the utilities could cause a discontinuity in the concrete and steel and 
create a cold joint. The large-diameter pipes shall be put outside of the wall. The electrical boxes 
or load centers are to be placed prior to casting of the walls so they are drowned in concrete. Holes 
can be cut into FastBloc® walls where utility outlets are required. 

 

Floor/Slab 

In-situ RCC slab as per IS:456:2000 shall be provided. Speed floor as per design may also be 
provided.  

Structural Aspects   

The buildings constructed with the system walls shall be designed as reinforced concrete structure 
since the parameters required for their design are the same as needed for traditional reinforced 
concrete. The building shall be designed in accordance with IS 456:2000, as applicable.  
 
Foundation shall be specifically designed in accordance with provision given in IS 1904:2005. 
When performing the assembly of the foundation, depending on the type, vertical reinforcement 
rods (rebar) shall necessarily be inserted. 
The structural design calculations should clearly demonstrate structural integrity and stability 
including connection details. In addition, any other requirement regarding safety against 
earthquake, cyclone shall be ensured by the designer as per prevailing codal requirements. All 
relevant Indian Standards/ requirement of NBC shall be conformed. 
 
F-8)   Plaswall Panel System 

        (M/s FTS Buildtech Pvt. Ltd) 

 Plaswall Panel System is a lost in place formwork, where two fiber cement boards (FCB) of 6mm 
thickness each and HIMI spacers (High Impact Molded Inserts) bonded between two sheets of 
FCB (in- situ) are erected to produce straight-to-finish panels. A monolithic structure is then 
created by filling the entire structure with M20 or higher grade of concrete as per the design. 
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Additional load capacity can be obtained by providing extra reinforcing bars and/or by increasing 
grade of the concreteAn Isometric View of the Plaswall is shown in Fig. 1 below: 
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SIZE OF PANELS 

Panels   are   normally   produced   in   sizes   and dimensions as below: 

Length:          2400mm/3000 mm 

Width:            1200 mm 

Thickness:      87 mm, 112 mm, 137 mm, 162 mm &   230 mm including two fiber cement 
boards of 6mm thickness each and infill of concrete  of  75mm,  100mm,125mm, 150mm and 
218mm. The dimensional sketches are shown in 

 

 

 

 

 

 

 

 

 

Raw Materials 

• Fibre cement board shall be 100% asbestos free and conform to Type A, Category 3 
min. as stipulated in IS14862:2000. 

• Recycled plastic spacers made of High Impact Molded Inserts shall conform to the 
specifications of theManufacturer. 

• PU Adhesive Glue shall conform to the specifications of the manufacturer. 

• Putty shall conform to IS 419:1967. 

• Cement, sand, aggregate and reinforcement steel shall be as per the relevant Indian 
Standards. 

Construction, Installation and Jointing Procedure of Plaswall  

Foundation 

The foundation type as raft, strip, isolated footing shall be decided based on bearing 

capacity of the soil, site condition, etc. However, the provision for starter bars for walls 
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shall be ensured in all foundation scenarios. Typical sketch for starter bars from 

foundation are given below (Fig.7). 

 

 

 

 

 

 

 

 

 

 

Fig. 7 Typical Strip footin
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Panel Installation 

Installation 

The panel shall be lifted slightly and then placed along the bottom angles. The panel shall be 
plumbed at edge and face sides with provision of shims, if needed. 

•  The panel shall be screwed both sides at bottom at 250 mm center to center, while glue is 
applied & tacky.If glue is not available, spacing shall be kept at 200mm center to center. 

•  Support the temporarily angle installed on other side of panel to hold it in position for concreting 
(Fig. 8) 

•   Corner connection details shall be followed as shown in Fig. 9. 

 

Fig. 8 Diagonal bracing                             Fig. 9 Corner connection 

 

T-Section 

•  After installing the primary walls, mark the place where corner will be constructed. 

•  The joiner stud shall be placed and marked by pencil to have a vertical line reference. 

•  The joiner stud shall be moved up by 60mm from slab to bottom of joiner stud. The stud 
hole shall be markedby pencil. 

•  The marked slots shall be cut by 100mm angle grinder with dry typediamondblade. 

• Reinforced dowels shall be prepared, inserted & tied just after screwing thejoiner stud 
corner connection.(Fig.9) 

• In case, the holes intersect with panel stud of the primary wall, the portion of primary stud 
shall be cut to accommodate the marked holes for T-connection. One 12mm vertical bar shall 
be provided as replacement. 
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•         In case of cross-connection, horizontal bars shall be provided. 

Nib End Wall Detail 

•         For nib, end cap shall be provided. 

•         Glue shall be applied on end cap stud which shall be inserted to correct position and 
screwed. (Fig. 10) 

              

Fig.  10 Nib End Wall Detail                 Fig. 11 Door & Window Jambs 

Door & Window Jambs Installation 

 Light gauge door & window jambs shall be provided for the panelsDoor jambs shall be 
installed along with the panel. (Fig. 11) 

 Window jambs shall be installed (not fixed) to accommodate concrete at window sills. 
This will eliminate honey-comb and ease pouring of concrete.        

  The window sill shall be overflowed by concrete and then push down window frame.  

 The lintel panel shall bescrewed to press down the window frame. Spacing of screws 
shall be the same. 

Embedment of Services;After installation of the panels, electrical and plumbing pipes shall be 
inserted into the panel as per the drawings. 

Placing of Reinforcement  

Placing of reinforcement of required grade shall be as per the structural drawings and IS 456:2000 
and IS 1139:1966. 

Concreting 

After placing of reinforcement and services in the panel, designed grade/mix of concrete shall be 
poured manually or by Pumping system. The concrete shall be poured from top of the wall or by 
cutting slit and attaching chute in the panel. Mix shall be prepared in accordance with section 9.2 
of IS 456:2000. Agregate of max. size 6 to 10mm shall be used. Slump should be between 175mm 
to 200mm. 

Pouring of concrete  
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 After proper mixing of concrete as per the mix, concrete shall be poured manually into the 
panel from top of the wall or by cutting slit and attaching chute in the panel. The first pour of 
concrete should be of 300mm height and after setting, concrete shall be poured up to 800mm 
as above. 

 After setting time of each pour of concrete, keep pouring upto 800mm height and continue till 
height of the wall. 

 Above process shall be followed horizontally for different walls. This will allow setting time of 
concrete for the previous wall while the next wall is being poured.  

 Setting time of concrete shall be min. three hours but during that time other walls shall be 
poured. Since the project quantum will be big, there will be enough walls available to pour. 

 Rubber mallet shall be used for tapping the wall while pouring the concrete to avoid honey 
comb/segregation. 

Joint Treatment 

After walls are completely filled and mix dried, joint treatment shall be done using fibre mesh tape 
and putty. (See Figs. 12 & 13) 

 

 

 

 

Fig.12 Yellow Putty with Fibre mesh tape            Fig.13  Joint Treatment 

Construction of Slab; Once construction of panels is completed, slab construction shall be done 
as per the structural drawings with wall reinforcement and connection with slab reinforcement. ll 
relant Indian Standard/ requirement of NBC shall be conformed.




