Experiment No. 05
Determination of Bearing Capacity of Soil using Plate Load Test

Designation:
· ASTM:      D 1194-94
· AASHTO: T  235-96
Apparatus
· Loading platform of sufficient size and strength to supply the estimated load. 
· Hydraulic or mechanical jack of sufficient capacity to provide the maximum estimated load for the soil conditions involved, but not less than 50-tons in any case, and a device, such as pressure gauge, electronic load cell or proving ring for measuring the load applied by the jack
· Bearing plates: Three circular steel bearing plates, not less than 1-in (25-mm) in thickness and varying in diameter from 12-in (30-cm) to 30-in (75-cm). 
· Settlement recording devices such as dial gauges to measure settlement to an accuracy of at least 0.01-in (0.25-mm). 
· Equipment required for making test pit & loading arrangement.
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Procedure:
Selection of test areas:  Perform the load test at the proposed footing level and under the same conditions to which the proposed footing will be subjected. 

Test pits:

· Excavate the test pit to the level at which the load test is to be performed. The test pit should be at least four times as wide as the plate. Prior to loading, protect the test pit and the loading area against moisture changes in soil. If wetting is expected during life time of structure, such as in case of hydraulic structures, prewet the soil in the area to the desired extent to a depth not less than twice the diameter of the largest bearing plate. Carefully level and clean the area to be loaded by the test plates so that the loads are transmitted over the entire contact area on undisturbed soil. For uniform contact of the plate with soil use sand or plaster of Paris under the plate.

· Loading platforms: Support the loading platform by cribbing or other suitable means, at points which are preferably not less than 8-ft (2.4-m) away from test area (i.e., center of plate) so that the platform loading has no affect on the soil to be tested.

· Dead load: Weigh and record as dead weight all the equipment used, such as steel plates, loading column and jack etc, that are to be placed on test area prior to the application of load increments. 
· Reference beam:
Independently support the beams supporting the dial gauges as far as practicable, but not less than 8-ft (2.4-m) from the center of the loaded area so that the beam supports are not affected by settlement of soil under the plate. 
· Load increments:
 Apply the load to the soil in cumulative equal increments of not more than 1.0 ton/ft2, or not more than one tenth of the estimated bearing capacity of the area being tested. Normally 0.5 ton/ft2 increments are used. Accurately measure each load and apply it in such a manner that all of the loads reach the soil as a static load, without impact, fluctuation, or eccentricity. 
· Time interval of loading: After the application of each load increment, maintain the cumulative load for a selected time interval of not less than 15 min. normally each increment of load is applied after 30 minutes. The duration for all the load increments should be the same.
· Measurement of Settlement: Measured the settlement using preferably three dial gauges evenly spaced on the circumference of the plate. Keep a continuous record of all settlements. Make settlement measurements as soon as possible before and after the application of each load increment, and after each five minutes while a load is being held constant.
· Termination of test: Continue the test until a peak load is reached or until the ratio of load increment to settlement increment reaches a minimum, steady magnitude. If sufficient reaction from the loading platform is available, continue the test until the total settlement reaches at least 10 percent of the plate diameter, or 25-mm. or unless a well-defined failure load is observed. After completion of observations for the last load increment, release the applied load in three approximately equal decrements. Continue recording rebound deflections until the deformation ceases or for a period not smaller than the time interval of loading.
Observations:
The test observations are recorded as follows:
	Time (min) 
	Stress (Ton/ft2) 
	Load (Ton) 
	Settlement (mm) 
	Average (mm) 
	Average (inch) 
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Limitations:

· The test results reflect only the character of the soil within a depth of about twice the size of the bearing plate. Since the foundations are generally much larger, the settlement and resistance against shear failure will depend on the properties of a much thicker stratum. 
· It is essentially a short duration test, and hence the test does not give the ultimate settlement, particularly in the case of cohesive soils which consolidate for much longer duration.
· Another limitation is the effect of the size of foundation. For clayey soils, the ultimate bearing capacity is independent of the width of footing, therefore, the bearing capacity for a large foundation is the same as that for the test plate. But in sandy soils, the bearing capacity increases with the size of the foundation, and the tests on smaller size bearing plates tend to give conservative values. 
· To find ultimate bearing capacity of stronger soils, very heavy loading platform is required.  
· The test data will be unreliable if plate settlement is restricted by presence of a boulder under the plate.
· The test is somewhat reliable for uniform soil deposit, which however, need to be ascertained through supplement borings, probing or SPT within the anticipated influence zone for the actual foundation. 
· Prior to loading, protect the test pit and the loading area against moisture changes in soil. This can achieved by covering the test pit against sun or rains or the last 6 to 9-in. excavation at the pit bottom be made just before the commencement of the test.
· The cut excavation faces should be checked for stability or any need for shoring.
· The duration for all the load increments should be the same.
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