Experiment No.8
Standard Test Method for 

BEARING RATIO OF LABORATORY-COMPACTED SOILS

(ASTM D 1883-78)

Purpose:  This method covers the determination of the bearing ratio of soil when compacted and tested in the laboratory by comparing the penetration load of the soil to that of a standard material.

Apparatus Required:  

· Loading Machine -  A machine with a capacity of at least 10 000 lbf and equipped with a movable head or base that travels at a uniform rate of 0.05 in./min, for use in forcing the penetration piston into the specimen.

· Mold -  The mold shall be of metal, cylindrical in shape, with an inside diameter of 6 ( 0.005 in. and a height of 7  ( 0.005 in.  It shall be provided with a metal extension collar 2.0 in. in height, and a perforated metal base plate 3/8 in. in height. 

· Spacer Disk -  A circular metal spacer disk 5 15/16 in. in diameter and 2.416 in. in height.

· Rammer -  An automatic metal rammer with a weight of 10 lbs and a drop of 18 in.

· Expansion Measuring Apparatus -  An adjustable metal stem and perforated plate with per formations in the plate not exceeding 1/16 in. in diameter, and a metal tripod to support the dial gage for measuring the amount of swell during soaking.

· Weights - One annular metal weight and several slotted metal weights weighing 5 lb each, 5 7/8 in. in diameter, with a center hole 2 1/8 in. in diameter.

· Penetration Piston - A metal penetration piston 1.95 in. in diameter and not less than 4 in. long.  

· Gauges -  Two dial gauges reading to 0.001 in.

· Miscellaneous Apparatus -  Other general apparatus such as a mixing bowl, straightedge, scales, soaking tank or pan, oven, filter paper, and dishes.

Sample:  Select a representative sample weighing approximately 10 lb or more for fine-grained soils and 12 lb or more for granular soils, and mix thoroughly with water.  If a curing period desired, place the mixture in a covered container until uniform distribution of moisture is obtained.

Preparation of Test Specimen:
· If the sample is to be soaked, take a representative sample of the material, for the determination of moisture, at the beginning of the compaction and another sample of the remaining material after compaction.  Weigh the material immediately and dry in an oven at 110 ( 5 (C for at least 12 h, or to constant weight.  Each moisture content sample shall weigh not less than 100 g for fine-grained soils or less than 500 g for granular soils.  If the sample is not to be soaked, take a representative sample of material from one of the cut faces after penetration, to determine the moisture content.

· Clamp the mold (with extension collar attached) to the base plate.  Insert the spacer disk over the base plate and place a disk of coarse filter paper on top of the spacer disk.  Compact the soil-water mixture into the mold in five layers of approximately equal height, each layer receiving 56 blows 

· Following compaction, remove the extension collar and carefully trim the compacted soil even with the top of the mold by means of a straightedge.  Patch with smaller size material any holes that may have developed in the surface by the removal of coarse material.  Remove the perforated base plate and spacer disk, weigh, and record the weight of the mold and compacted soil.  

· Place a disk of coarse filter paper on the perforated base plate, invert the mold and compacted soil, and clamp the perforated base plate to the mold with the compacted solid in contact with the filter paper.

· Place the adjustable stem and perforated plate on the compacted soil specimen in the mold and apply weights to produce a surcharge equal to the weight of the base material and pavement within 5 lb, but in no case shall total weight be less than 10 lb.  Immerse the mold and weights in water, allowing free access of water to the top and bottom of the specimen.  Take initial measurements for swell and allow the specimen to soak for 96 h.

· At the end of the 96 h take final swell measurements and calculate the swell as a percentage of the initial height of the specimen.

Procedure:
1. Place a surcharge of weights on the specimen sufficient to produce an intensity of loading equal to the weight of the base material and pavement within 5 lb but not less than 10 lb.  If the specimen has been soaked previously, the surcharge shall be equal to that used during the soaking period.  To prevent upheaval of soil into the hole of the surcharge weights, place the 5-lb annular weight on the soil surface prior to seating the penetration piston, after which place the remainder of the surcharge weights.

2. Seat the penetration piston with the smallest possible load, but in no case in excess of 10 lbf.  Set both the stress and strain gauges to zero.  This initial land is required to ensure satisfactory seating of the piston and shall be considered as the zero load when determining the load-penetration relation.

3. Apply the load on the penetration piston so that the rate of penetration is approximately 0.05 in. per min.  Record the load readings at penetrations of 0.025, 0.050, 0.075, 0.100, 0.150, 0.200, 0.250, 0.300. 0.350, 0.400 and 0.500 in.

4. Remove the soil from the mold and determine the moisture content of the top 1-in. layer.  Take a moisture content sample from the entire depth if the average moisture content is desired.  Each moisture content shall weigh not less than 100 g for fine-grained soils or less than 500 g for granular soils.

Experimental Data, Results and Calculations:
· Load - Penetration Curve - Calculate the penetration loads in pounds per square inch and plot the load - penetration curve.  In some instances, the load-penetration curve may be concave upward initially, because of surface irregularities or other causes, and in such cases, the zero point adjusted as shown in Figure 5.1.

· Bearing Ratio - Using load values taken from the load-penetration curve for 0.100 in. and 0.200 in. penetrations, calculate the bearing ratios for each by dividing the corrected loads by the standard loads of 1000 psi and 1500 psi respectively, and multiplying by 100.  Also, calculate the bearing ratios for the maximum load, if the penetration is less than 0.200 in. interpolating the standard load.  The bearing ratio reported for the soil is normally the one at 0.100 in. penetration is greater, rerun the test.  If the check test gives a similar result, use the bearing ratio at 0.200 in. penetration.

· Tabulate the results in the given Test Data Sheet.

Discussion of Test Results:  Discuss about the test and results in few lines.

· Standard loads

· Swell

· Surcharge

Experiment No. 5
Test Data Sheet
BEARING RATIO OF LABORATORY - COMPACTED SOILS
Sample No. _______  Description of Material: ________________________________________

Tested by: _____________________ Date of Testing: ____________ Area of Piston:   3 sq.in__

Type of Sample: Soaked/ Unsoaked ; Proving Ring Constant:  5.81     P.R. Capacity:  _6,000 lb _

	Penetration Data

	Penetration

(inches)
	Standard Unit Load

(psi)
	Proving Ring Dial Reading
	Total Load

(pounds)
	Unit Load

(psi)
	Corrected Unit Load

(psi)
	CBR

(%)

	0.025
	
	
	
	
	
	

	0.050
	
	
	
	
	
	

	0.075
	
	
	
	
	
	

	0.100
	1000
	
	
	
	
	

	0.150
	
	
	
	
	
	

	0.200
	1500
	
	
	
	
	

	0.250
	
	
	
	
	
	

	0.300
	
	
	
	
	
	

	0.300
	
	
	
	
	
	

	0.400
	
	
	
	
	
	

	0.500
	
	
	
	
	
	

	Water Content & Unit Weight Data

	Weight of Soil + Mold                        g 
	
	

	Weight of Mold                                  g
	
	

	Weight of Sample                               g
	
	

	Volume of Sample                          cm3           
	2310
	2310

	Wet Unit Weight                         g /cm3
	
	

	Tare Number
	
	

	Weight of Wet Soil + Tare                   g 
	
	

	Weight of Dry Soil + Tare                   g   
	
	

	Weight of Water                                 g
	
	

	Weight of Tare                                    g
	
	

	Weight of Dry Soil                              g
	
	

	Water Content                                    g
	
	

	Average Water Content                       g
	
	

	Dry Unit Weight                           g/cm3  
	
	

	Swell Data

	Date
	Time
	Days
	Gauge Reading
	Swell 

(in.)
	Swell 

(%)

	
	
	0
	
	
	

	
	
	1
	
	
	

	
	
	2
	
	
	

	
	
	3
	
	
	

	
	
	4
	
	
	


