SUMMARY OF SEMINAR AND COURSES PRESENTED BY  Ir. NEO SAY YEOW on

FORMWORK

1)  INTRODUCTION

*Definition


Formwork is the well prepared surface together with its supporting system to retain concrete 
in a predetermined shape and size,  position and alignment until it had set.


*Development


From Roman Empire (2000 years ago) to twentieth century.


a mixture of science and art.


*Process


Design  -  Fabrication  -  Errection  -  Dismantling


*Material


Plywood, timber, steel, aluminium, zinc plate, plastic and glass fibre brick wall harden 
concrete.


*Cost

20 to 75% of structural cost.

AIM IN FORMWORK 

QUALITY
:
in terms of strength, rigidity, position and dimensions of the forms.

SAFETY
:
for both the workers and the concrete structure.

ECONOMY :
the least cost consistent with quality and safety required.

2)  BASIS OF FORMWORK DESIGN

  2.1.  Structural Requirements


  2.2.  Deflection


  2.3.  Loss of Grout


  2.4.  Ease of Construction


  2.5.  Ease of Stripping


  2.6.  Maximum Reuse


   2.1.  STRUCTURAL REQUIREMENTS


   BS 5975  :  1982 - Falsework


   BS 8110  :  1985 - Structural use of concrete


  .BS 449    :  1969 - The use of structural steel in building

         BS 5950

        .MS544  : 1978 - Codes of Practice for the Structural use of timbers.

        .CP3       :  1967 - Wind Loading

        *Loading  Vertical/Horizontal

       * Structural Analysis

         Allowable Material Stress.

        2.2.  DEFLECTION

*Poor Appearance   - unsightly concrete 



                     - does not appear to be safe


*Concrete Wastage - expensive rectification


 Limit 1/360 - 1/250 span


 May be reduce by expensive camber or stronger structural members.


 Simply supported beam under  U.D.L.


 d = 5/284  WL4/EI

      Fixed beam under U.D.L.


d = WL4/384EI


Propped Caatilever under U.D.L.


d = WL4/185EI


For Continuous Beam under U.D.L.


d = 2.5/384   WL4/EI  may be used.


IN GENERAL, simply supported formula is used to facilitate construction.


2.3.  LOSE OF GROUT

Result in - Poor appearances due to fins or honeycombs.  Extra Expenses in rectification.


Reduces structural strength.


2.4.  EASE OF CONSTRUCTION

Less damage/more number of times of uses.


Reduce labour.

      Reduce construction time/cycle time

      Enable less set of formwork used.


2.5.  EASE OF STRIPPING
      Advantage as above.


2.6.  MAXIMUM REUSED
      Maximum pressure being the maximum of these 3

HYROSTATIC PRESSURE
Hyrostatic Pressure

Pmax = H + P kn/m2

Arcing

Pmax = 3 x R + d/l0 + 15

Stiffening

Pmax = PxRxK+5

PRESSURE DISTRIBUTION

P = Concrete density (kn/m2)

H = Height of Wall (m)

D = Wall thickness

R = Rate of pour

K = Correction factor for slump /Temperature 

VERTICAL LOADING
The loads to be carried by horizontal or soffit formwork are

1.  Wet Concrete


major portion

2.  Plant, Machinery and Material


normally lighter than wet concrete


will not coexist with wet concrete

3.  Workmen


1.5 kn/m2


will not coexist with wet concrete, a nominal value of 0.25 kn/m2

4.  Impact Loading of Concrete Pouring 


not critical for deflection


only direct soffit formwork acid to design to cater for


12 kn/m3 of concrete

5.  Self Weight

HORIZONTAL LOADING
1)  Wind Loading

2)  Wet Concrete


Density of Concrete


Workability of the mix


Rate of placing


Method of Concrete discharge 


Concrete temperature


Vibration


Height of Lift


Dimension of Section - minimum direction.

OUTNORD FORMWORK
1.  Company Background

2.  1/2 Tunnel Form

3.  Completion of Double Storey Unit in 26 days with tunnel form

4.  Full Tunnel Form

5.  Modular 1/2 Tunnel Form

6.  Wall Form

Structural Analysis
Allowable Material Stress

- Relevant Code of Practice

- Temporary Structure

3)  CAUSES OF FAILURE.


3.1. Improper stripping and Share Removal


3.2. Inadequate Bracing


3.3. Vibration


3.4. Unstable Soil


3.5. Inadequate control of concrete placing


3.6. Building Design Failure


3.7. Lack of attention to formwork detail


3.8. Unusual construction load

4)  CONSTRUCTION SUPERVISION

4.1. Before concreting


       Preliminary   -  After painting mould oil before installation of reinforcement.


       Intermediate  -  At stage when reinforcement is ready.


       Final                -  After cleaning before concreting.


4.2. Alignment, Location and Dimensions


4.3. Adequate strength and stability


4.4. Quality and cleaness of the form


4.5. During and after concreting

5)  FORMWORK STRIPPING TIME


5.1. Minimum period before stripping formwork for OPC


5.2. Based on concrete strength

6)   SHORING/RESHORING

    Shoring
 
    Shoring must be provided for enough floors to develop the needed capacity to support the


    imposed loads without excessive stress or deflection.


   Reshoring

  Reshores are shores placed firmly under a stripped concrete slab or structural members                
  where 
the original formwork has been removed thus requiring the new slab or structur
        
  member to support its own weight and construction load.

7)  PROBLEMS IN FORMWORK DESIGN


7.1. Absence of thought of formwork cost during design stage.


7.2. Incomplete detail/late information waterstops, openings, ducting, construction joint/ 


       expansion joint (location, no. detail)


7.3. Impractical Construction


       Tolerances


       plumb, level, sizes, thickness


7.4. Impractical/Imflexible


       Stripping Time


7.5. Addition/Omission of Works - include amendments.


7.6. Lack of Earlier Knowledge


       on live load used in designs.

