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Lecture No. 8 Design criteria and constructional details of greenhouses 
 
Design criteria and constructional details of greenhouses - construction of pipe framed 
greenhouses, material requirement, preparation of materials and procedure of erection. 
 

The term greenhouse refers to a structure covered with a transparent material for the purpose of admitting natural 

light for plant growth. Two or more greenhouses in one location are referred to as a greenhouse range. A building 

associated with the greenhouses that is used for storage or for operations in support of growing of plants, is 

referred to as a service building or head house. 

 Design criteria of construction 

For  locating  the greenhouse, a piece  of land  larger  than the grower‟s immediate  need  should be acquired. The 

ultimate size of the greenhouse range should be estimated. Area should then be added to this estimated figure to 

accommodate service buildings, storage, access drives and a 

parking lot. The floor area of service buildings required for small firms is about 13% of the 

greenhouse floor area, and it decreases with the increase in size of the firm. On an average, service buildings 

occupy 10% of the growing area. The service building is centrally located in a nearly square design of the firm, 

which minimizes distance of movement of plants and materials. Doors between the service buildings and the 

greenhouse should be wide enough to facilitate full use of the corridor width. Doors at least 3.1 m wide and 2.7 m 

high are common. It is good to have the greenhouse gutter at least 3.7 m above the floor to accommodate 

automation and  thermal blanket and still leave the room for future innovations. 

 Construction of glass greenhouses 

Glass greenhouses have an advantage of greater interior light intensity over plastic panel  and  film plastic 

covered greenhouses. Glass greenhouses tend to have a higher air infiltration rate, which leads to lower interior 

humidity, which is advantageous for disease prevention. On the other hand, glass greenhouses have a higher 

initial cost than double-layer film plastic greenhouses. While comparing the price of a glass greenhouse to a film 

plastic greenhouse, one needs to take into account the initial purchase price of each as well as the cost of re-

covering the film plastic greenhouse every three to four years. 

Several types of glass greenhouses are designed to meet specific needs. A lean-to-type design is used 

when a greenhouse is placed against the side of an existing building. This design makes the best use of sunlight 

and minimizes the requirements for roof supports. It is found mostly in the retail industry. An even-span 

greenhouse is one in which the two roof slopes are of equal pitch and width. By comparison, a un-even-span 

greenhouse has roofs of unequal width, which makes the structure adaptable to the side of a hill. This style is 

seldom used today because such greenhouses are not adaptable to automation. Finally, a ridge-and-furrow design 

uses, two  or more A- frame greenhouses connected to one another along the length of the eave. The sidewall is 



 

 

eliminated between greenhouses, which results in a structure with a single large interior. Basically, three frame 

types are used in glass greenhouses, which are wood frames ( 6.1 m in width), pipe frames ( 12.2 m in width) 

and truss frames (15.2 m in width). Latest glass greenhouses are primarily of the truss frame type. Truss frame 

greenhouses are best suited for prefabrication. 

All-metal greenhouses proved cheaper to maintain since they required no painting. At present, virtually 

all glass greenhouse construction is of the metal type. The structural  members of the glass greenhouse cast 

shadows that reduce plant growth during the dark months of the  year. Aluminum sash bars are stronger than 

wooden ones; hence wider panels of glass can be used with aluminum bars. The reduction in materials and the 

reflectance of aluminum have given these metal greenhouses a great advantage over wooden greenhouses in 

terms of higher interior light intensity. 

Glass greenhouse construction of today can be categorized as high profile or low profile. The low profile 

greenhouse is most popular in the Netherlands and is known as the Venlo greenhouse. The low profile 

greenhouses uses single panels of glass extend from eave to ridge. The low profile greenhouse slightly reduces 

exposed surface area, thereby reducing the heating cost, but more expensive to cool. The high profile greenhouses 

require more than single panel to cover the eave to ridge. A problem with this design is the unsealed junction 

between pieces of glass in the inner layer. Moisture and dust may enter between the layers and reduce light 

transmission. 

 Construction of pipe framed greenhouses 

The choice of construction of pipe framed greenhouses often favours low initial investment and relatively long 

life. Galvanized mild steel pipe as a structural member in association with wide width UV- stabilized low density 

polyethylene (LDPE) film is a common option of greenhouse designers. 

 Material requirement 

The structural members of greenhouse are 

(a) hoops 

(b) foundation 

(c) lateral supports 

(d) polygrip assembly 

(e) end frame 
 
The following materials are required for a greenhouse having 4m 20 m floor area: 

(i) GI pipe class A ( 25 mm diameter, 85 cm long, 30 m total length) 

(ii) GI pipe class B ( 15 mm diameter, 6.0 m long, 21 No.s) 

(iii) GI sheet ( 20 gauge, size 90 24 cm, 4 sheets) 

(iv) MS flat ( 25 3 mm size, 4 m length) 



 

 

(v) Lateral support to end frames (10 mm diameter rod, 10 m length) 

(vi) Cement concrete ( 1: 3: 6 mix, 1.0 m3) 

(vii) UV- stabilized LDPE film (single layer 800 gauge, 5.4 m2/kg, 154 m2) 

(viii) Polygrip ( channel 2000 3.5 4 cm, 2 No.s; Angle 2000 2  2 cm, 2 No.s;  both made from  the 

procured 20 gauge GI sheet, key 6 mm diameter, 56 mm length) 

(ix) Wooden end frames (5 5 cm wood, 0.15 m3) 

(x) Nuts and bolts 9 6 mm diameter, 35 mm long, 70 sets) 

(xi) Miscellaneous items like nails, hinges and latches as per requirement 
 
 Procedure of erection 

(1) A 4m by 20m rectangular area is marked on the site, preferably orienting the longer dimension in east-west 

direction. This rectangle will act as the floor plan of the greenhouse (Fig.11). 

(2). Mark four points on the four corners of the rectangle. 

(3) Start from one corner point and move along the length of marked rectangle, marking a point every 1.25 m 

distance until reaching the other corner (16 bays; 17 points). The same procedure is repeated on the other side of 

the rectangle. 

(4). Dig 10 cm diameter holes upto 70 cm depth on all marked points with the help of bucket auger (or) a 

crowbar. This way a total of 34 holes on both the parallel sides of the greenhouse floor is obtained. 

(5) Polygrip sections formed according to the drawing into two 20m length. 

(6). Fix the prefabricated polygrip channels to the foundation pipes on 1.25 m spacing with the help of 

6 mm diameter bolts. 

(7). Set these assemblies on temporary supports between the holes with the foundation pipes 

hanging vertically in the holes. 

(8). Pour cement concrete mix of 1: 3 : 6 around foundation pipes in such a way that the lower 15 cm 

to 20 cm ends are covered in concrete. The concrete is compacted around the foundation pipes with 

the help of the crowbar and is allowed to cure for 2-3 days. 

(9) After curing, fill the soil around the foundation pipes to the ground level and compact it well. (10). Position 

end frames on the two ends. Mark the position of legs and dug holes for fixing of legs. Now install both the end 

frames. 

(11). Put the ringside of lateral support members on adjacent foundation pipe to the corner, and other 

side is hooked to the end frame. 

(12). Put all the hoops in the foundation pipes in such away that straight portion of hoop is 

inserted into the foundation and rests on the bolt used for fixing of polygrip channel . 



 

 

(13). Take a 20 m long ridge line by spacing 15 mm diameter pipes together. Put the 20m long pipe at 

the ridge line of the hoops. 

(14) Use cross connectors on the ridge line pipe, in such a way that one half of it remains on the one 

side of the hoop and the other half on the other side. 

(15) Put two bolts of 6 mm diameter in the holes provided in the ends of cross-connector. Tie a few of 

them with the help of nuts. 

(16) Repeat the same procedure for joining all the hoops with ridge line pipe. 
 

(17) While forming cross-connectors, the distance 

between the cross-connectors or hoops should be 

maintained 1.25 m center to center. This poly grip 

mechanism will provide a  firm grip of the ridge line 

pipe and hoops at right angles without allowing for 

slippage. 

(18) Spread polyethylene film over the structure from 

one end to the other end without wrinkles and keeping 

the edges together. 

(19) Place polyethylene film between the polygrip 

channel and right angle strip and secure them under pressure with the  help  of  iron  rods. The film is 

stretched gently and fixed on the other parallel side by polygrip. This way the polyethylene is secured 

on both the longer sides. 

(20) On the other two remaining ends, polyethylene is nailed to the end frames using wooden battens 

and nails. 

(21) The remaining portion of the end frames is covered with polyethylene film, which is secured with 

wooden battens and nails. 

(22) Mechanical ventilation, heating and cooling equipment is installed on the frames as per the crop 

requirement. 

 

 


