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GEOTECHNICAL 

4.2 Existing Condition 

Each in-ground pit is supported on eight (8) timber piles. The timber piles were driven to 45 
feet below existing grade, and each has a design capacity of 35 tons, as indicated on the 
contract drawings. Based on the in-house archived soil boring information, subsurface 
conditions in the area consist of fill extending 10 to 15 feet below the ground surface. 
Underlying the fill layer is 5 to 10 feet of organic clay and peat, which is, in turn underlain by 
alternating layers of sandy silt and clayey silt. Bedrock was encountered in the existing 
borings within 80 to 100 feet below ground. Groundwater is approximately 5 to 10 feet below 
existing ground level. 

In order to provide foundation recommendations to support the proposed in-ground 
pits, three (3) borings were planned to obtain soil information.  The borings were 
drilled near the existing in-ground pits from existing grade to top of rock.  
 
The subsurface information for two (2) finished borings, numbered 697 and 698, were 
presented on Soil Log drawings PATH-SL-212 and 213. However, Boring Number 696, 
located at Track 13, was abandoned, because a steel plate was hit at 9” below grade at four 
(4) different attempted boring locations. 

6.2 Design Criteria 

a) Drilled minipiles: 

 Diameter: 10.75 inches O.D. with PP10x3/8 permanent steel casing to elevation         
-10.00 and minimum tip elevation -55.00. 

 Minimum pile spacing = 2.5 feet  

 Allowable capacities: Compression = 60 kips, Uplift = 10 kips and Lateral = 2 kips 

b) Equivalent Fluid Pressures for temporary sheeting: 

The temporary sheeting shall be designed to retain an equivalent fluid pressure of 40 pcf 
and 80 pcf, respectively, above and below ground water level. A uniform surcharge 
lateral pressure of 200 psf shall be considered for the construction equipments.  

8.2 Evaluation 

The soil information obtained from the two (2) new borings, indicates that the site is overlain 
by 10 to 15 feet of miscellaneous fill. Below the fill is a 5 to 7 feet thick layer of 
compressible organic clay and peat with water contents ranging from 130% - 180%. Beneath 
the organic clay and peat layer are alternating layers of sandy silt and clayey silt with average 
Standard Penetration Test (SPT) Nfield value of 14 blows/ft. The ground water level was 
encountered  approximately 9 feet below grade in both borings. The subsurface stratigraphic 
layers are similar to those encountered in the previous borings performed in the area. 



However, when comparing the Nfield values obtained from the new borings to the historical 
borings, as illustrated in Fig GEOT-1, the new Nfield values are approximately 70% less than 
the historical Nfield values. The inconsistency is likely due to the use of different types of 
hammers and techniques to obtain the Nfield values. Before the early 90’s, donut type 
hammers were used to obtain the Nfield values. These types of hammers typically produce low 
Nfield values due to the low efficiency in transferring the impact energy from the hammer as 
compared to the automated hammer. The transferred energy from the donut hammer is about 
60% lower than that of the auto-hammer. The Nfield values obtained with the auto-hammer are 
generally recommended for use in seismic evaluations. Consequently, auto-hammers are 
required to obtain the Nfield values for the borings and it is these values that are used for 
design. 

10.1 Recommendations 

According to the description in Structural Section 8.3 above, the new lift pit area is larger 
than the existing pit. Existing walls for the pits will need to be demolished or modified to 
accommodate the new lift system., Depending on the structural configuration for the new lift 
system, the existing 8 timber piles inside the pit may be able to provide support the proposed 
loads. However, because the pit configuration is changed,  the timber piles may be 
overloaded due to the eccentric distribution of loading, and additional piles, integrated with 
the existing timber piles, may be required. Driving piles inside the building is not feasible due 
to the height restrictions. Pile driving would likely also cause unacceptable vibrations to the 
existing structures. Therefore, drilled minipiles installed to the proposed depth by a track or 
truck mounted drill rig are recommended. If an entirely new foundation system is used, and 
the existing timber piles are not used, the timber piles should be cut at least one (1) foot 
below the proposed bottom of pile caps and abandoned in place.  

A temporary safe slope excavation for construction of the pits cannot be used due to the 
limited available space around the pit locations. Vertical cuts, which are approximately 15 
feet in depth, shall be retained by temporary braced sheeting. Temporary sheeting shall be 
installed without interfering with  existing in-ground structures, such as grade beams and pile 
caps etc. The temporary interlocked sheeting should be driven at least 5 feet below the 
bottom of excavation in order to prevent ground loss, which might cause settlement to the 
adjacent slabs and structures. The temporary sheeting also provides a cut-off of ground water 
infiltration in order to reduce the required dewatering and to prevent heaving of the base of 
excavation.  Prior to installing the interlocked sheeting, the location of existing utilities 
should be identified and the utilities relocated, if necessary. If the utilities interfering with 
sheeting installation cannot be relocated, other methods of earth support such as grouting, use 
of soil nails, etc may be required to provide vertical and lateral support. This issue should be 
studied more thoroughly in the next phase of design. 

 Temporary braced sheeting should be designed for the equivalent fluid pressures given in 
Section 6.2. In addition to the earth and hydrostatic pressures, appropriate surface surcharge 
pressures should be considered for the permanent walls for the pits.  
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