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From: Aaron B. Hudson, E.I. 

Date: August 3, 2011 

DBA Project No.: 08-012 

 

This Technical Memorandum (TM) provides documentation of construction observations made 
for the ADSC SE Chapter Drilled Shaft Research Project, Lawrenceville site. 

Attached are sketches of each shaft’s construction sequence, photos taken during the 
construction process, shaft inspection reports from GADOT, GeoHydro, S&ME and 
AMEC/MACTEC, concrete inspection report from AMEC/MACTEC and as-built drilled shaft 
profiles from LoadTest, Inc. 

 

Test 1 – 42” Rock Socket with 34” O-cell 
 
Test shaft 1 is located in the area of borings B-1, B-7 and B-8.  The excavation was started on 
July 26, 2011 with a 46½ in diameter earth auger (Figure 1).  Side reamers were installed on the 
auger, making the effective diameter 48 in.  The 48in diameter excavation was taken down to a 
depth of 29 ft below ground surface, where earth auger refusal was encountered.  The drill spoils 
consisted of light grey and brown silty sand (Figure 2).  When pulling out on the last rotation of 
the auger (started at a depth of 28 ft), water was noticed in the cuttings (Figure 3). 

After reaching a depth of 29 ft, the first casing segment (48 in diameter, 30 ft long) was installed 
(Figure 4).  There was 1 ft of the casing protruding above the ground surface, leaving the tip of 
the casing at a depth of 29 ft.  The 46½ in earth auger was then replaced with a 40½ in rock 
auger (Figure 5; pictured is a 66 in rock auger).  This tool was used to excavate the partially 
weathered rock (PWR) to a depth of 38 ft, where rock auger refusal was encountered.  The drill 
spoils consisted of the same light grey and brown silty sand with partially weathered rock 
fragments prevalent throughout.  At this point, the second casing segment (42 in diameter, 31 ft 
10 in long) was installed (Figure 6).  This casing segment was twisted down until the top of the 
casing was 6 ft below grade, leaving the tip of the casing at a depth of 37 ft 10 in. 

The 40½ in rock auger was then exchanged for a 40½ in “tooth” core barrel (Figure 7).  This tool 
was used for approximately 1 hr.  After only cutting into the rock approximately 1 ft, the “tooth” 
core barrel was exchanged for a 40½ in diameter “shot” core barrel (Figure 8).  This tool was 
used to cut down to a depth of 41 ft, where the first core was then extracted (Figures 9, 10 and 
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11).  The core barrel was then advanced to a depth of approximately 44 ft.  Because the tool was 
advanced from 41 ft to 44 ft in approximately 30 min, the core barrel was exchanged for the 40½ 
in rock auger.  The auger was advanced from 44 ft to 48 ft in approximately 1 hour.  Drilling 
operations ceased for the day with the shaft at a depth of 48 ft. 

Drilling operations resumed on July 27, 2011 at approximately 8:00am.  The hole was cleaned 
out with one pass of the cleanout bucket, and was then measured to have a depth of 
approximately 48 ft.  Once the rock auger was placed down the shaft, a penetration test was 
performed by measuring the depth drilled over a time of 5 minutes.  The result was 4 in drilled in 
5 minutes.  Typical practice considers rock auger refusal to be a penetration of 2 in in 5 minutes.  
Since the first measurement was faster than what is considered rock auger refusal, drilling 
continued.  At a depth of approximately 50 ft, a second penetration test was performed.  The 
result was 6½ in drilled in 5 minutes.   At a depth of approximately 52½ ft, a third penetration 
test was performed with the result of 5 in drilled in 5 minutes.  The research team decided to stop 
the shaft at a depth of 53 ft to keep the rock socket from becoming too large and developing side 
resistance in excess of the capacity of the O-cell. 

Once the tip depth was reached, a pump was placed at the base of the shaft to remove the 
accumulated groundwater within the shaft.  The hole was then hand cleaned and a probe hole 
was installed into the rock in the bottom of the shaft (Figure 12).  Once the probe hole was 
installed, a 36 in diameter casing was installed to the base of the shaft to allow inspectors to go 
into the shaft and inspect the base.  The pump was then removed and inspectors from the 
GADOT, GeoHydro, S&ME and AMEC/MACTEC each inspected the base of the shaft to 
determine whether or not the shaft “passed” their respective inspection criteria (Figure 13).  
Water was then allowed to accumulate in the shaft from this time (July 27, 2011) until the time 
of concrete placement. 

After inspections were complete, the rebar cage sections were spliced and the cage was attached 
to the 36 in top plate of the 34 in O-cell assembly (Figure 14).  The rebar cage/O-cell assembly 
measured 51 ft 6 in to the top of the bottom plate of the O-cell.  The rebar cage/O-cell assembly 
was then placed into the shaft. 

Concrete placement began on July 29, 2011.  After the rebar cage/O-cell assembly was removed 
from the shaft and prior to concrete placement, the water level was measured to be at 15 ft below 
grade.  At this time, the construction method was as follows: 

 A “seating layer” of concrete was placed into the base of the shaft via tremie tube 
(approximately 0.75 yd3). 

 The tremie tube was extracted and the rebar cage / O-cell assembly was reinserted into 
the shaft. 

 The tremie tube was then lowered back into the shaft and concrete placement continued.  
As concrete placement continued, the accumulated water in the shaft was removed via 
pump. 

 Once the top of concrete reached a depth of 9 ft below the ground surface, the outer 
casing was removed. 
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 The inner casing was removed once the top of concrete was at a depth of approximately 
4 ft below the ground surface (Figure 15). 

 After the final volume of concrete was placed, the top of concrete measured at a depth of 
38 in (Figure 16).  The top of the rebar cage was measured at 8 in above the ground, 
resulting in the bottom of the O-cell assembly located 2 ft above the base of the shaft.   

 

Test 2 – 66” hole to auger refusal with 16” O-cell on 20” bearing plate 
 

Test Shaft 2 is located in the area of borings B-3 and B-9.  The excavation was started on July 
28, 2011 with a 72 in diameter earth auger (Figure 17).  The 72 in diameter excavation was taken 
down to a depth of 18 ft.  The drill spoils consisted of light grey and brown silty sand (Figure 
18). 

After reaching a depth of 18 ft, the first casing segment (72 in diameter, 20 ft long) was installed 
(Figure 19).  The casing was twisted into place with 1 ft of the casing protruding above the 
ground surface, leaving the tip of the casing at a depth of 19 ft.  The 72 in earth auger was then 
replaced with a 66 in earth auger (Figure 20).  This tool was used to excavate to a depth of 29 ft, 
where earth auger refusal was encountered.  Water was noted inside the excavation at a depth of 
20 ft (Figure 21).  The drill spoils consisted of the same light grey and brown silty sand.  At this 
point, the second casing segment (66 in diameter, 27 ft long) was installed (Figure 22).  This 
casing segment was twisted down until the top of the casing was at a depth of 4 ft below ground, 
leaving the tip of the casing at a depth of 31 ft. 

The 66 in earth auger was then exchanged for a 66 in rock auger (Figure 23).  This tool was used 
cut down to the shaft tip depth of 44 ft 2 in.  The drill spoils consisted of the same light grey and 
brown silty sand with partially weathered rock fragments prevalent throughout (PWR) (Figures 
24 and 25).  From the depths of 31 ft to 35 ft, the PWR was drilled faster than at other locations 
within the PWR.  The drill spoils from this zone still contained partially weathered rock 
fragments, but in few quantity than the other locations.  A penetration test was conducted at a 
depth of approximately 41.5 ft with the results being 13 in drilled in 5 minutes.  At a depth of 
approximately 43 ft, a second penetration test was performed.  The results were 3 in drilled in 5 
minutes.  It was decided to continue drilling with the hopes of encountering rock auger refusal 
within the next foot.  At a depth of approximately 44 ft, a final penetration test was performed 
with the results being 3 in drilled in 5 minutes.  To keep from developing a rock socket, and thus 
repeating the first test shaft, drilling operations ceased. 

Once the tip depth was reached, a pump was placed at the base of the shaft to remove the 
accumulated groundwater within the shaft.  The hole was then hand cleaned and a probe hole 
was installed into the rock in the bottom of the shaft.  Once the probe hole was installed the 
pump was then removed and inspectors from the GADOT, GeoHydro, S&ME and 
AMEC/MACTEC each inspected the base of the shaft to determine whether or not the shaft 
“passed” their respective inspection criteria.  Water was then allowed to accumulate in the shaft 
from this time (July 28, 2011) until the time of concrete placement. 
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After inspections were complete, the rebar cage sections were spliced and the cage was attached 
to the 54 in top plate of the 16 in O-cell (Figure 26).  After being welded together, the rebar 
cage/O-cell assembly measured 42 ft 2 in to the top of the bottom plate of the O-cell.  The rebar 
cage/O-cell assembly was then placed into the shaft. 

Concrete placement began on July 29, 2011.  After the rebar cage/O-cell assembly was removed 
from the shaft and prior to concrete placement, the water level was measured to be at 22 ft below 
grade.  At this time, the following construction procedure was followed: 

 An initial volume of concrete, or “seating layer”, was placed into the base of the shaft 
via tremie tube (approximately 1.0 yd3). 

 The tremie tube was extracted and the rebar cage/O-cell assembly was reinserted into the 
shaft. 

 The tremie tube was lowered back into the shaft and concrete placement continued.  As 
concrete placement continued, the accumulated water in the shaft was removed via 
pump. 

 Once the top of concrete reached a depth of 9 ft below grade, the outer casing was 
removed (Figure 27). 

 The inner casing was removed once the top of concrete was at a depth of approximately 
4 ft. 

 After the final volume of concrete was placed, the top of concrete measured at a depth of 
50 in (4.2 ft) below grade (Figure 28).  The top of the rebar cage was measured at 1 ft 6 
in below the ground, resulting in the bottom of the O-cell assembly located 4 in above 
the base of the shaft. 
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Figure 13:  Drilled shaft inspectors (AMEC/MACTEC, S&ME, GeoHydro) 

 

Figure 14:  Shaft 1 rebar cage/O‐cell assembly 
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Figure 15:  Extracting the 42in inner casing from Shaft 1 

 

Figure 16:  Top of concrete 
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CONSTRUCTION PHOTOS 

Test 2 – 66” hole to auger refusal with  

16” O-cell on 20” bearing plate 
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Figure 17:  72in earth auger 

 

Figure 18:  Drill spoils 
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Figure 19:  Installing 72in casing 

 

Figure 20:  66in earth auger 
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Figure 21:  Water encountered at 20ft 

 

Figure 22:  Installing 66in casing 
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Figure 23:  66in rock auger 

 

Figure 24:  PWR drill spoils 
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Figure 25:  PWR drill spoils 

 

Figure 26:  Shaft 2 rebar cage/O‐cell assembly 
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Figure 27:  Extracting outer (72in) casing 

 

Figure 28:  Top of concrete 



 

 

 

 

 

 

 

 

 

 

 

 

GADOT SHAFT INSPECTION REPORT 
 

 

 

 

 

 

 

 

 

 

 

 



Estimates for the Bearing Capacity of the ADSC Load Test Caissons 

 

Inspections for the ADSC Load Test caissons took place on July 27 and 28, 2011 respectively. They 

consisted of a downhole inspection of the caisson to evaluate the quality of the rock encountered. A 6 

foot test hole was installed in the bottom of the caisson to inspect the quality of the rock beneath the 

caisson tip for any weathered layers that may be present.  

The first inspection for the ADSC Load Test caisson on the 27th was for the caisson designed with the 

rock socket. The rock classifies as granitic gneiss common to the area of Lawrenceville. The cores 

extracted from this caisson were provided on the surface for inspection and were moderately 

weathered. The sides of the rock socket were concealed by the casing so the inspection of the socket 

was limited to visual inspection of the base of the socket. The rock at the base was unweathered and did 

not break under blows from a rock hammer. The inspection of the test hole with the probe did not 

indicate any weathered layers beneath the caisson tip. This caisson was hand cleaned and had a 

diameter of 42”.   

The second inspection on the 28th was for the caisson ending on top of rock.  This caisson was cased to 

tip and there was no socket to inspect. The rock was unweathered and did not break under blows from a 

rock hammer. The inspection of the test hole with the probe did not indicate any weathered layers 

beneath the caisson tip. This caisson was cleaned with the cleanout bucket only and had a diameter of 

66”.   

Based on field observations only, I would give an estimated capacity of 110 ksf for these shafts based on 

the quality and continuity of rock encountered.  



 

 

 

 

 

 

 

 

 

 

 

 

GEOHYDRO SHAFT INSPECTION REPORT 
 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

AMEC/MACTEC SHAFT INSPECTION REPORT 
 

 

 

 

 

 

 

 

 

 

 

 











 

 

 

 

 

 

 

 

 

 

 

 

S&ME SHAFT INSPECTION REPORT 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

AMEC/MACTEC CONCRETE FIELD REPORT 
 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

 

 

LOADTEST’S AS-BUILT DRILLED SHAFT PROFILES 
 

 

 

 

 

 

 

 

 

 

 

 


	AMEC concrete field report.pdf
	AMEC concrete field report
	AMEC concrete report page 2


