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2.2 TYPES OF SOFT GROUND 

1.Running ground 

2.Soft ground 

3.Firm ground 

4.Self supporting ground 

 

CHARACTERISTICS OF SOFT GROUND: 

1.Material is excavated with tools like picks, shovel, axe etc. No heavy and costly 

equipment is required. 

2.Excavation do not require drilling and blasting. 

3.Excavation has to be supported immediately after excavation. 

4.Progress of work is slow as more precautions are needed during excavation. 
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5.If the ground is very unstable, it exert enormous pressure upon timber and 

strutting on roof, sides and bottom.  

FACTOR AFFECTING THE CHOICE OF METHOD  

1. Size of tunnel  

2. Types of ground  

3. Available equipment  

4. Method of sequence of excavation  

5. The extent of ground support method  

6. The method of attacking the heading  

DIFFERENT OPERATIONS INVOLVED IN SOFT GROUND TUNNELING  

1. Setting up  

2. Mining or excavation  

3. Ground support or timbering  

4. Mucking  

5. Lining  

 

 

METHODS OF TUNNELING IN SOFT GROUND  

A. Methods requiring use of timbers  

1. Fore-poling method  

2. Needle beam method  

3. Army method  

4. Belgian method  
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5. English method  

6. American method  

7. Austrian method  

8. German method  

9. Italian method  

B.Other methods  

1. Linear plate method  

2. Shield method  

3. Compressed air method  

1. FORE-POLING METHOD;  

 The method of fore-poling is commonly adopted for tunneling in running ground.  

 It is very old method and it is being gradually replaced by compressed air method.  

 This method is slow and hence used for tunnels of small dimensions for laying 

sewers, gas pipes, etc. at shallow depth.  
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2. NEEDLE BEAM METHOD;  

 This is an economical method of tunneling.  

 This method utilized a 5 to 6 m long timber beam known as 'needle beam' 

which forms the main temporary support during the excavation.  

 This method is suitable for soils in which the roof can stand for a few 

minutes without support and sides walls for  an hour or two e.g. firm clay.  
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4. ENGLISH METHOD  

 The main characteristics of this method are the excavation if the full section 

of the tunnel at once using longitudinal strutting and alternate excavation of 

masonry work and excavation.  

 This method involves the use of a lot of timber.  
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Merits 

 

5. ARMY METHOD OR CASE METHOD 

 This method was devised by the united states army for construction small 

tunnels at fairly shallow depths.  

 This method was mainly used for laying underground sewers. 
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6.AMERICAN METHOD 

 This method is mainly used for railway or highway tunnels.  

 

Sequence of operations:  

1. A top drift is driven and supported by laggings, cap timber and two posts.  

2. Sides of the drift are now widened and supported on shoulder timber and struts.  

3. Wall plates of 5 m length are introduced at the springing supported the arch set 

composed of the segment.  

4. The wall plates are then under pinned by introducing props or vertical posts at 

interval.  

5. Sides and benching are cleared and tunnel lining is put.  

•  
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7.BELGIAN METHOD  

This is a popular method and is suitable for all classes of moderately firm or hard 

soils, where height of over-burden is small. 
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8.Austrian Method 

 

 

B.OTHER METHODS 

1.LINER PLATE METHOD  

 Standard sized pressed steel plates, plain or corrugated are used to support the soil, 

during excavation of short lengths.  

 The standard size of a plate is 0.90 m x 0.40 m with 0.05 m flange on all four 

sides.  

 The plates are made with flanges of angle shape on all four sides as shown in fig.  

 The plates are bolted to each other through holes in the flanges.  

 The bolts are coarse threaded and quick acting.  
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 Ribs are used for strengthening and stiffening the liner plates in case the diameter 

of tunnel is more than 3 m.  

 I-beam or T-beam are used as stiffeners to the web.  

 

Two types of linear plate methods are  

1. Liner plates without stiffeners  

2. Liner plates with stiffeners  

A. LINER PLATES WITH STIFFENERS 

Sequence of operation 

1. When ribs are used between liner plates, it is necessary to complete the 

assembly of each ring, before starting the next.  

2. The new plate is bolted to old rib and cantilevered ahead.  

3. The new rib is then set and bolted to the edges of plates, nuts and bolts are 

connecting the rib, must be on forward side of rib as they are removed for bolting 

up the next ring of liner plates.  
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B.  LINER PLATES WITHOUT STIFFENERS  

Sequence of operation 

1. A hole of about 0.4 m in depth is cut out at the crown and a liner plate 'a' is set.  

2. Excavation is then widened towards sides and liner plates marked 'b' and 'c' are 

set. Trench braces or jacks are used if soils pressure are high.  

3. Excavation is the carried sideways to the springing line.  

4. Now, two wooden wall plates of size about 20 cm x 5 cm and of sufficient 

length are placed on each side of the bench, wall plate is fixed through spikes.  
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5. The trench braces or jacks are then removed leaving the liner plates arch to 

support the roof.  

6. The bench is then cleared and the wall plates are under pinned to introduced the 

bottom liner plates.  

2. SHIELD METHOD 
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3. COMPRESSED AIR METHOD 

The essential principle of this method is the used of compressed air and is very 

well suited for soft or water bearing ground.  

The method consist in forcing air under suitable pressure into an enclosed space 

like a tunnel heading, to force back percolating water or water mixed with soils and thus 

stabilize the area of excavation.  

 

 

 

 


