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July 24, 2018  
 
Development HUB 
NYC Department of Buildings   
80 Centre Street 
New York, NY 10013 
 
Attn: Scott Pavan, RA, Borough Commissioner 
 
Re: Request for Approval of Variance in Number of Borings  
 270 Park Avenue 
 New York, New York 
 MRCE File No. 13183 
 
Dear Commissioner Pavan, 
 
Mueser Rutledge Consulting Engineers (MRCE) has reviewed available 
geotechnical information provided and in our files for 270 Park Avenue and on 
behalf of our client, J.P. Morgan Chase & Co. is requesting approval from the New 
York City Department of Buildings (DOB) for a variance to reduce the number of 
test borings for compliance with the New York City Building Code (Code). We 
summarize herein the project description, site geology, previous and proposed 
boring investigations, subsurface conditions, and proposed foundation design. 
 
EXHIBITS 
 
The following exhibits are attached to illustrate our report: 
 
Exhibit   Description 
Figure No. 1  Site Location Plan 
Figure No. 2  Rock Contour Map 
Drawing No. BLP-1 Proposed Boring Location Plan 
 
Appendix A  MRCE Assessment of Previous Rock Data 
Appendix B  Borings from Construction Contract CM008 MTA/LIRR 

East Side Access 
Appendix C  Borings from Construction Contract CM009 MTA/LIRR 

East Side Access 
 
SITE AND PROJECT DESCRIPTION 
 
The project site is in the Borough of Manhattan, New York, on the block bounded 
by East 48th Street and East 47th Street to the north and south, and Madison 
Avenue and Park Avenue to the west and east, as shown on Figure No. 1.  
 
The site is currently occupied by a 52-story building with two underground track 
levels that connect to Grand Central Terminal. East Side Access (ESA) facilities 
also cover part of the footprint underneath the building.  
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The above grade portion of the existing 52-story building is planned to be demolished. A new office tower 
of approximately 70-stories is planned to be constructed. The new tower will be supported on existing 
retrofitted foundations and new foundations. 
 
Adjacent sidewalk ground surface elevations range between El. +42 and El. +58 with the grade sloping 
upwards to the east and south. Elevations refer to the North American Vertical Datum of 1988 (NAVD88). 
 
AVAILABLE INFORMATION 
 
We were provided with the following information: 
 

• Geotechnical Data Report for Construction Contract CM008 MTA/LIRR East Side Access 
prepared by Mueser Rutledge Consulting Engineers, dated October 4, 2002 

• Geotechnical Data Report for Construction Contract CM009 MTA/LIRR East Side Access 
prepared by PB/STV, dated 2004 

• Original 270 Park Avenue Foundation Drawings prepared by Skidmore Owings and Merrill, dated 
1957 

 
Permission has been obtained from MTA ESA to use the borings for filings with the DOB. Locations of 
existing borings within the proposed development are shown in Drawing BLP-1 and relevant information 
from the above reports are presented in Appendices A, B and C. 
 
In addition, we reviewed our previous work in the vicinity of the site for general understanding of the 
subsurface conditions. 
 
GEOLOGY 
 
The New York City area lies at the junction of three major physiographic provinces: the New England Upland 
to the northwest, the Triassic Lowland to the southwest and the Coastal Plain to the southeast. The New 
England Upland is locally known as the Manhattan Prong, which is a northeast trending deeply eroded 
sequence of metamorphic rocks. The Manhattan Prong is west of the Coastal Plain. The boundary between 
the two physiographic provinces is called the “fall line”. The project site lies within the Manhattan Prong, 
west of the fall line. 
 
Bedrock below the project site is the Hartland Formation, which is a durable ridge of metamorphosed and 
folded bedrock. The Hartland Formation is a deep-water oceanic deposit, which metamorphosed to gneiss 
and schist. It consists primarily of inter-bedded units of gray schist to gneissic schist with minor garnets, 
white to pinkish-white fine to medium grained gneissic granite with minor garnet and dark greenish black 
amphibolite with white or pink granite pegmatite. It is also inter-bedded with marble and contains granitic 
intrusions. 
 
SUBSURFACE INVESTIGATION 
 
Previous Investigations: Subsurface investigations had previously been performed at this site by MRCE 
and others. 

 
In 2002, 10 borings were made as part of the East Side Access (ESA) project for the new Long Island 
Railroad (LIRR) Terminal at Grand Central Station (GCT). Two of the borings were made in close proximity 
of the footprint of the building. The borings were made with a truck drill rig mounted on high rail equipment 
by Warren George Inc. under the continuous inspection of MRCE’s resident engineers. The investigation 
extended from existing Track No. 115 to the west wall of the existing train shed, bounded by East 50th Street 
to the north and East 43rd Street to the south. . Two borings from this investigation that are within the vicinity 
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of the proposed building are showing on Drawing BLP-1, Proposed Boring Location Plan (attached). Boring 
logs are included in Appendix B. 
 
Another geotechnical investigation was performed by PB/STV, a joint venture of Parsons Brinkerhoff / STV 
Inc., for the ESA project. The borings were made with high rail equipment as described above by Warren 
George Inc. and Jersey Boring & Drilling. Seven borings from this investigation are within the vicinity of the 
proposed building and are shown on Drawing BLP-1. Boring logs are included in Appendix C. 
 
Proposed Subsurface Investigation:  A subsurface investigation is required to confirm the anticipated 
foundation conditions and satisfy the exploration requirements of the Code. For buildings supported on 
deep foundations, the Code requires a minimum of one boring per 2,000 square feet of new building 
footprint for the first 20,000 square feet and one boring per every additional 4,000 square feet (Section 
1802.4.1). Where the foundation design relies on rock, the Code requires a sufficient number of rock cores 
to extend at least 10 feet below the lowest level of bearing to provide assurance of the rock soundness.  

 
The lot area for the new building is approximately 80,000 square feet. Part of the building will be supported 
on footings bearing on bedrock. There is a possibility part of the building will be bearing on caissons 
socketed into bedrock. Based on the building footprint and proposed foundation system, 25 borings are 
needed to meet the Code. There are 9 existing borings from the previous ESA investigations that meet 
Code requirements for which we obtained permission from ESA to use them. Sixteen additional borings 
would be required to meet Code requirements. We propose to perform 8 new borings.  We anticipate that 
the new borings will extend between 30 and 90 feet below the existing lower track level, where the ESA 
Concourse Level is currently under construction. The proposed boring locations are shown on Drawing 
BLP-1, Proposed Boring Location Plan.  
 
The borings will be made with diesel powered restricted access drill-rigs, rigs mounted to high rail equipment 
to drill on the existing tracks or a portal electric rig in enclosed areas with no ventilation. The type of rigs 
used will depend on access to proposed boring locations. All borings will be grouted with cement bentonite. 
Prior to grouting, all borings will be surveyed with an acoustic televiewer (ATV) to determine the depths and 
precise orientations of bedrock fractures. Field and laboratory testing of the rock will be performed to the 
strength and quality of the rock and determine design parameters. No monitoring wells will be installed. 
Water levels will be observed at the end of drilling. 
 
SUBSURFACE CONDITIONS 
 
MRCE reviewed both geotechnical reports focusing on the borings within the vicinity of the project site. 
General descriptions of the soil strata encountered in the borings and their classification in accordance with 
the Code are summarized below in order of their occurrence with depth. A summary of the Rock Quality 
Designation (RQD), allowable bearing pressures based on recovery and RQDs in accordance with Code, 
and jointing are tabulated in Appendix A. 
 
Fill (NYC Class 7):  The fill consists of a mixture of coarse gravel (track ballast), cobbles, rock fragments, 
fine to coarse sand and silt ranging in thickness from 0 to 5 feet.  
 
Bedrock (NYC Class 1a to 1b): The bedrock underlying the site is a medium to coarse-grained gneissic 
schist of the Manhattan Formation. Generally it is hard and sound in its unweathered state. The rock is 
typically described as a medium-hard to hard, slightly weathered to unweathered, gray gneissic mica schist, 
closely to moderately jointed with iron stained and slightly weathered joints, with occasional pegmatite 
zones and garnet. Core recoveries generally ranged from 80 to 100 percent and RQD’s were typically in 
the range of 70 to 100 percent. Rock core sketches of each recovered core are attached to the boring logs 
in Appendix B and C. 
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PRELIMINARY DESIGN RECOMMENDATIONS 
 
The proposed building will be supported on the existing foundations where possible. At column locations 
where the building load exceeds the capacity of the existing foundation, the existing footings will be 
augmented to support the new loads.  
 
Allowable Bearing Pressure: Based on our review of the original 270 Park Avenue foundation drawings, 
the allowable bearing pressure of the rock is 40 tsf. We have summarized the rock core recoveries and 
RQDs from the previous ESA borings attached in Appendix A.  
 
Existing Foundation Augmentation: Based on the preliminary foundation loads provided to us by the 
structural engineer, Severud Associates, modifications to some of the existing building foundations will be 
required. In order to support the additional compression and tension loads from the new structure, 
micropiles and rock anchors will need to be installed adjacent to the existing footings and new grillages or 
grillage extensions designed to transfer the load from columns and shear walls to the rock. 
 
We have developed these preliminary options for foundation augmentation: 
 

1. Use existing grillage footings by approving a higher rock bearing capacity  
2. Expanding the existing grillage footing to increase bearing area 
3. Use the existing grillage footings and install tiedown rock anchors through grillage 
4. Expand the existing grillage footing and install micropiles 
5. Expand the existing grillage footing and install tiedown rock anchors 

 
The proposed boring investigation described above will help in determining if increasing the bearing 
capacity is feasible.  
 
Based on the preliminary loads provided to us, the tiedown rock anchors may have bond zones in the range 
of 40 feet. The free length could vary from 10 to 30 feet.  The drill hole diameter could vary between 7-inch 
to 13-inch depending on loads to be transferred. The micropiles / tiedowns could extend up to 70 feet into 
rock below bottom of existing foundations.  
 
The proposed foundations of the building will consist of spread footings bearing and socketed in bedrock 
with tiedown anchors for uplift capacity. The core of the building will likely consist of grade beams and 
caissons socketed into bedrock. The tiedown anchors will be proof tested to 1.33 times the design load. 
The rock sockets for the caissons will be inspected with a camera to verify rock quality. 
 
 
IMPACT TO EXISTING ESA FACILITIES 
 
After completion of the proposed subsurface investigation, we will perform analyses to evaluate the effects 
of increased column loads on the adjacent ESA escalator shafts and caverns. 
 
CLOSURE 
 
The proposed building footprint of 80,000 square feet requires 25 borings to be drilled for a building 
supported on deep foundations per the Code. There are 6 existing borings within the footprint of the building 
and 3 borings within 25 feet of the building footprint, for a total of 9 borings that meet Code requirements. 
We propose to perform 8 new borings within the proposed building footprint. There will be total of 17 borings 
between the existing and proposed borings, which provides a coverage ratio of about 68% of the number 
of borings required. 
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270 Park Avenue East Side Access Rock Core Summary

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

MRCE Boring #: M-7
Ground Surface Elev. (NAVD88) = +11.7

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1 - Fill -

1 to 6 100/68
Medium hard gray 

gneissic schist
40 tsf

6 to 16 97/82

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

40 tsf

16 to 26 100/89 Shistose gneiss 60 tsf

26 to 35 99/90

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

MRCE Boring #: M-8
Ground Surface Elev. (NAVD88) = +12.1

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1 - Fill -

1 to 5 -

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

-

5 to 15 100/87

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

15 to 20 87/75

Medium hard gray 
gneissic schist, trace 

pegmatite zones, 
garnet

40 tsf

20 to 25 100/92

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

25 to 35 100/100

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf
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270 Park Avenue East Side Access Rock Core Summary

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

MRCE Boring #: M-9
Ground Surface Elev. (NAVD88) = +11.7

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1 - Fill -

1 to 5 100/30

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

20 tsf

5 to 7 100/85

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

7 to 17 95/86

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

17 to 27 100/87

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

27 to 37 100/85

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

Di
pp

in
g 

15
 to

 3
0 

de
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s t
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270 Park Avenue East Side Access Rock Core Summary

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

MRCE Boring #: M-10
Ground Surface Elev. (NAVD88) = +11.9

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1 - Fill -

1 to 5 -

Medium hard gray 
gneissic schist, trace 

pegmatite zones, 
garnet

-

5 to 15 100/65

Medium hard gray 
gneissic schist, trace 

pegmatite zones, 
garnet

40 tsf

15 to 25 100/72

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

40 tsf

25 to 35 100/86

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

60 tsf

Di
pp

in
g 

15
 to

 3
0 

de
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270 Park Avenue East Side Access Rock Core Summary

PB/STV Borings

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

Boring #: MD-23
Ground Surface Elev. (NAVD88) = +11.6

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 2 - Fill -

5 to 10 77/62
Medium hard gray 

gneissic schist
40 tsf

10 to 15 97/82 40 tsf

15 to 25 100/89 60 tsf
25 to 135 100/100 60 tsf

Boring #: MG-67
Ground Surface Elev. (NAVD88) = +12.7

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 2.5 - Fill -

2.5 to 5 100/37
Weathered gray 

schist
20 tsf

5 to 10 100/100 60 tsf

10 to 15 98/95 60 tsf

15 to 20 98/98 60 tsf

20 to 80 100/(85 to 100) 60 tsf

Di
pp

in
g 

0 
to

 4
0 

de
gr

ee
s

Di
pp

in
g 

10
 to

 5
0 

de
gr

ee
s

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet



270 Park Avenue East Side Access Rock Core Summary

PB/STV Borings

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

Boring #: MG-69
Ground Surface Elev. (NAVD88) = +11.8

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1 - Fill -

1 to 5 57/30
Weathered gray  

schist
8 tsf

5 to 10 100/100 60 tsf

10 to 15 100/100 60 tsf

15 to 20 100/100 60 tsf

Boring #: MG-74
Ground Surface Elev. (NAVD88) = +11.8

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 1.3 - Fill -
1.3 to 5 66/0 Rock fragments -

5 to 10 100/96 60 tsf

10 to 15 98/98 60 tsf

10 to 20 100/100 60 tsf

20 to 25 100/93 60 tsf
25 to 90 100/100 60 tsf

Hard gray schist, trace 
pegmatite zones

Di
pp

in
g 

5 
to

 5
0 

de
gr

ee
s

Di
pp

in
g 

15
 to

 4
0 

de
gr

ee
s

Hard gray gneissic 
schist, trace 

pegmatite zones, 
garnet



270 Park Avenue East Side Access Rock Core Summary

PB/STV Borings

Mueser Rutledge Consulting Engineers File No.: 13183 7/5/2018

Boring #: MG-79
Ground Surface Elev. (NAVD88) = +11.7

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 0.9 - Fill -
0.9 to 4.5 53/19 Rock fragments -
4.5 to 9.5 100/96 60 tsf

9.5 to 14.5 100/100 60 tsf
14.5 to 19.5 100/100 60 tsf

Boring #: MG-114w
Ground Surface Elev. (NAVD88) = +12.2

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 4 - Fill -
4 to 5 100/92 Rock fragments -

5 to 10 96/96 60 tsf
10 to 20 96/96 60 tsf

20 to 135 98-100/97-100 60 tsf

Boring #: MG-115
Ground Surface Elev. (NAVD88) = +11.2

Depth (ft) REC/RQD (%) Rock Type Jointing
NYCDOB Rock 
Classification

0 to 2 - Fill -

2 to 7 80/50
Medium hard gray 

schist
40 tsf

7 to 12 100/67 60 tsf
12 to 17 100/100 60 tsf
17 to 22 100/100 60 tsf

Di
pp

in
g 

0t
o 

30
 

de
gr

ee
s

Hard gray schist, trace 
pegmatite zones

Di
pp

in
g 

20
 to

 
60

 d
eg
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es

Hard gray schist, trace 
pegmatite zones

Di
pp

in
g 

15
 to

 
30

 d
eg

re
es

Hard gray schist, trace 
pegmatite zones



 
 
 
 
 
 
 

APP END IX  B  

  
BORINGS FROM CONSTRUCTION CONTRACT 

CM008 MTA/LIRR EAST SIDE ACCESS 
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APPENDIX A 
 

MRCE LOGS OF BORINGS NOS. M-1 TO M-10



MUESER RUTLEDGE CONSULTING ENGINEERS
    BORING LOG BORING NO. M-7

SHEET  1  OF 8
PROJECT:                                 EAST SIDE ACCESS FILE NO. 9171
LOCATION :   GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV. 311.7

RES. ENGR. SARA MENDES
DAILY    SAMPLE CASING

PROGRESS NO. DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA DEPTH BLOWS REMARKS
23:55 DRILLED Used regular core

03-15-02 1C 1.0 REC=100% F AHEAD barrel for top 6'.
Friday 6.0 RQD=68% 3 3 "

5
00:50

22:40 2OC 6.0 REC=97% 4.5* *Coring time in
03-18-02 16.0 RQD=82% 4.25* minutes per foot.
Monday 4.25*

1 0 4.5*
4.5*

5.75*
5.25*
4.5*

1 5 4.25*
4.0* At 16', changed

3OC 16.0 REC=100% R 4.0* scribes, since
26.0 RQD=89% 3.25* others not working

3.75* too well.
2 0 5.0*

4.0*
4.5*

3.75*
5.0*

2 5 4.25*
3.5*

4OC 26.0 REC=99% 3.75*
35.0 RQD=90% 4.75*

3.0*
3 0 3.75*

4.5*
2.5*
3.0*
4.0* End of Boring at

02:15 3 5 4.0* 35'.

4 0

4 5

5 0

          BORING NO. M-7

  

See attached Rock Core Summary sheet for
descriptions.

 



MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 2  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  

BORING FILL

LOG  1C

Medium hard

 100/68 gray gneissic

schist

1

Slightly 1

weathered to 2

Hard gray unweathered 1

2OC 97/82 gneissic schist, 0

trace pegmatite 0

zones, garnet 2

1

1

4   

0

2

1

Schistose 1

3OC 100/89 gneiss 0

2

Unweathered 1

Hard gray 1

gneissic schist, 0

trace pegmatite 1

zones, garnet 0

0

4OC 99/90 1

1

   NOTE

BORING NO.  

5.0

10.0

M-7
8

9171
311.7

CHERYL MOSS

15.0

20.0

25.0

30.0

M-7
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MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 3  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  2

BORING 2 *1

LOG  4OC 99/90 2 *2

2 *3

 2

  

   NOTE

BORING NO.  

35.0

40.0

M-7
8

9171
311.7

CHERYL MOSS

45.0

50.0

55.0

60.0

M-7

1. Joint approximately 2/3 open & fairly loose.

2. Joint moderately loose.

3. Joint approximately 1/2 open & moderately loose.





 

East Side Access, New York, NY     Boring No. M-7; Runs 1C, 2 OC and 3 OC Top       9171   Sheet #5 
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East Side Access, New York, NY     Boring No. M-7; Runs 3 OC Bottom and 4 OC       9171   Sheet #7 
 

Mueser Rutledge Consulting Engineers 
225 W. 34th Street • New York, NY 10122 

T
op of B

ox 

B
ottom

 of B
ox 

Match Line 



                   MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-7

SHEET 8 OF 8

PROJECT EAST SIDE ACCESS FILE NO. 9171

LOCATION  GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV.
BORING LOCATION SEE PLAN DATUM

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

    TYPE OF FEED
TYPE OF BORING RIG            DURING CORING    CASING USED                 YES           NO

TRUCK ACKER     MECHANICAL    DIA., IN 3    DEPTH, FT. FROM 0 TO 5.5

SKID     HYDRAULIC X    DIA., IN.    DEPTH, FT. FROM TO

BARGE     OTHER    DIA., IN.    DEPTH, FT. FROM TO

OTHER

TYPE AND SIZE OF:                       DRILLING MUD USED                 YES            NO

D-SAMPLER                           DIAMETER OF ROTARY BIT, IN.

U-SAMPLER                           TYPE OF DRILLING MUD

S-SAMPLER

CORE BARREL NX DOUBLE BARREL                       AUGER USED                  YES            NO

CORE BIT DIAMOND                           TYPE AND DIAMETER, IN.

DRILL RODS NWJ

                          CASING HAMMER, LBS.  AVERAGE FALL, IN.

                          SAMPLER HAMMER, LBS.  AVERAGE FALL, IN.

WATER LEVEL OBSERVATIONS IN BOREHOLE

                                                   DEPTH OF      DEPTH OF       DEPTH TO
     DATE                 TIME               HOLE             CASING            WATER                     CONDITIONS OF OBSERVATION

OVER THE WEEKEND - USED WATER LEVEL INDICATOR.

OVERNIGHT - USED WATER LEVEL INDICATOR.

PIEZOMETER INSTALLED          YES         NO SKETCH SHOWN ON

STANDPIPE:        TYPE    ID, IN.  LENGTH, FT.   TOP ELEV.

INTAKE ELEMENT:  TYPE   OD, IN.  LENGTH, FT.   TIP ELEV.

FILTER:         MATERIAL   OD, IN.  LENGTH, FT.   BOT. ELEV.

PAY QUANTITIES

3.5" DIA. DRY SAMPLE BORING           LIN. FT.        NO. OF 3" SHELBY TUBE SAMPLES

3.5" DIA. U-SAMPLE BORING           LIN. FT.        NO. OF 3" UNDISTURBED SAMPLES

CORE DRILLING IN ROCK           LIN. FT.        OTHER: 

BORING CONTRACTOR

DRILLER HELPERS

REMARKS

RESIDENT ENGINEER DATE

BORING NO.

(FEET) (FEET) (FEET)

X

X

3-18-02

3-19-02

X

X

21:48

21:00

6

35

5.5

5.5

4.64

10.56

311.7

NAVD88

WARREN GEORGE INC.

CRAIG DENNIS

3-19-02

M-7

BOREHOLE GROUTED UPON COMPLETION.

SARA MENDES



MUESER RUTLEDGE CONSULTING ENGINEERS
    BORING LOG BORING NO. M-8

SHEET  1  OF 8
PROJECT:                                 EAST SIDE ACCESS FILE NO. 9171
LOCATION :   GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV. 312.1

RES. ENGR. SARA MENDES
DAILY    SAMPLE CASING

PROGRESS NO. DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA DEPTH BLOWS REMARKS
23:55 DRILLED Used regular core

03-26-02 1C 1.0 F AHEAD barrel for top 5'.
Tuesday 5.0 2 .5 3 "

01:30 5
20:45 2OC 5.0 REC=100% 3.0* *Coring time in

03-27-02 15.0 RQD=87% 3.5* minutes per foot.
Wednesday 4.0*

3.5*
1 0 4.5*

3.5*
4.0* Scribes not too
3.5* noticeable.

3.75*
1 5 4.25*

3OC 15.0 REC=87% R 5.0* Changed scribes.
20.0 RQD=75% 4.0*

5.0*
4.75*

2 0 4.5*
4OC 20.0 REC=100% 5.25*

25.0 RQD=92% 3.75*
4.75*
4.5*

2 5 4.5*
5OC 25.0 REC=100% 3.25*

35.0 RQD=100% 3.75*
3.25*
3.5*

3 0 3.25*
3.75*
3.75*
4.0*

4.25* End of Boring at
00:10 3 5 3.75* 35' .

4 0

4 5

5 0

          BORING NO. M-8

  

See attached Rock Core Summary sheet for
descriptions.

 



MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 2  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  

BORING FILL

LOG  1C

SlW

 

Hard gray 1

gneissic schist, 3 *1

trace pegmatite 0

2OC 100/87 zones, garnet 1

Slightly 2

weathered to 1

unweathered 0

0

2 *2

Medium hard 0   

gray gneissic 3

3OC 87/75 schist, trace 0

pegmatite 1

zones, garnet 1

3

0

4OC 100/92 1

Hard gray 1

gneissic schist, Unweathered 1

trace pegmatite 0

zones, garnet 0

5OC 100/100 0

0

0

   NOTE

BORING NO.  

5.0

10.0

M-8
8

9171
312.1

CHERYL MOSS

15.0

20.0

25.0

30.0

M-8

 

M
ed

iu
m

 to
 c

oa
rs

e 
gr

ai
ne

d 
an

d 
m

od
er

at
e 

to
 w

el
l f

ol
ia

te
d.

  F
ol

ia
tio

n 
di

pp
in

g 
25

°-
45

° 
to

 th
e 

S
ou

th
-S

ou
th

ea
st

 to

 

S
ou

th
w

es
t

 Jo
in

ts
 ty

pi
ca

lly
 u

nw
ea

th
er

ed
 to

 s
lig

ht
ly

 w
ea

th
er

ed
 w

ith
 o

cc
as

io
na

l i
ro

n 
st

ai
ni

ng
 a

nd
 m

in
er

al
 c

oa
tin

g 
an

d 
ar

e 
cl

os
ed

 

an
d 

tig
ht

 fi
tti

ng
 to

 s
lig

ht
ly

 o
pe

n 
an

d 
sl

ig
ht

ly
 lo

os
e 

fit
tin

g

1. Joint approximately 1/3 open & fairly loose.

2. Joint moderately open & loose.
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MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 3  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  0

BORING 0

LOG  5OC 100/100 0

0

 1

  

   NOTE

BORING NO.  

35.0

40.0

M-8
8

9171
312.1

CHERYL MOSS

45.0

50.0

55.0

60.0

M-8





 

East Side Access, New York, NY     Boring No. M-8; Runs 1C, 2 OC and 3 OC              9171   Sheet #5 
 

Mueser Rutledge Consulting Engineers 
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East Side Access, New York, NY     Boring No. M-8; Runs 4 OC and 5 OC               9171   Sheet #7 
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                   MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-8

SHEET 8 OF 8

PROJECT EAST SIDE ACCESS FILE NO. 9171

LOCATION  GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV.
BORING LOCATION SEE PLAN DATUM

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

    TYPE OF FEED
TYPE OF BORING RIG            DURING CORING    CASING USED                 YES           NO

TRUCK ACKER     MECHANICAL    DIA., IN 3    DEPTH, FT. FROM 0 TO 4.5

SKID     HYDRAULIC X    DIA., IN.    DEPTH, FT. FROM TO

BARGE     OTHER    DIA., IN.    DEPTH, FT. FROM TO

OTHER

TYPE AND SIZE OF:                       DRILLING MUD USED                 YES            NO

D-SAMPLER                           DIAMETER OF ROTARY BIT, IN.

U-SAMPLER                           TYPE OF DRILLING MUD

S-SAMPLER

CORE BARREL NX DOUBLE BARREL                       AUGER USED                  YES            NO

CORE BIT DIAMOND                           TYPE AND DIAMETER, IN.

DRILL RODS NWJ

                          CASING HAMMER, LBS.  AVERAGE FALL, IN.

                          SAMPLER HAMMER, LBS.  AVERAGE FALL, IN.

WATER LEVEL OBSERVATIONS IN BOREHOLE

                                                   DEPTH OF      DEPTH OF       DEPTH TO
     DATE                 TIME               HOLE             CASING            WATER                     CONDITIONS OF OBSERVATION

OVERNIGHT - USED SURVEYOR'S TAPE.

UPON COMPLETION OF BOREHOLE - USED

SURVEYOR'S TAPE.

PIEZOMETER INSTALLED          YES         NO SKETCH SHOWN ON

STANDPIPE:        TYPE    ID, IN.  LENGTH, FT.   TOP ELEV.

INTAKE ELEMENT:  TYPE   OD, IN.  LENGTH, FT.   TIP ELEV.

FILTER:         MATERIAL   OD, IN.  LENGTH, FT.   BOT. ELEV.

PAY QUANTITIES

3.5" DIA. DRY SAMPLE BORING           LIN. FT.        NO. OF 3" SHELBY TUBE SAMPLES

3.5" DIA. U-SAMPLE BORING           LIN. FT.        NO. OF 3" UNDISTURBED SAMPLES

CORE DRILLING IN ROCK           LIN. FT.        OTHER: 

BORING CONTRACTOR

DRILLER HELPERS

REMARKS

RESIDENT ENGINEER DATE

BORING NO.

(FEET) (FEET) (FEET)

X

X

3-27-02

3-27-02

X

X

20:35

00:10

5

35

4.5

4.5

4.5

5.5

312.1

NAVD88

WARREN GEORGE INC.

CRAIG DENNIS

3-27-02

M-8

BOREHOLE GROUTED UPON COMPLETION.

SARA MENDES



MUESER RUTLEDGE CONSULTING ENGINEERS
    BORING LOG BORING NO. M-9

SHEET  1  OF 8
PROJECT:                                 EAST SIDE ACCESS FILE NO. 9171
LOCATION :   GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV. 311.7

RES. ENGR. SARA MENDES
DAILY    SAMPLE CASING

PROGRESS NO. DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA DEPTH BLOWS REMARKS
DRILLED Used regular core

03-20-02 1C 1.0 REC=100% F AHEAD barrel for top 7'.
Wednesday 5.0 RQD=30% 3 "

3 .5
5

2C 5.0 REC=100%
00:20 7.0 RQD=85%
20:40 3OC 7.0 REC=95% * *Coring time in

03-21-02 17.0 RQD=86% * minutes per foot.
Thursday 1 0 * Coring time from 

* 7' to 12' approx-
* imately 4 to 5

3.0* minutes per foot.
3.0*

1 5 3.0*
3.75*

R 3.25*
4OC 17.0 REC=100% 4.25*

27.0 RQD=87% 3.75*
2 0 4.0*

3.75*
3.75*
4.0*

3.75*
2 5 3.25*

3.5*
4.5*

5OC 27.0 REC=100% 11.75* Driller fixed rig at
37.0 RQD=85% 11.5* 29' .

3 0 4.25*
4.25*
4.0*

3.25*
3.75*

3 5 3.25*
4.25* End of Boring at

01:00 3 7 6.25* 37' .

4 0

4 5

5 0

          BORING NO. M-9

  

See attached Rock Core Summary sheet for
descriptions.

 



MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 2  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  

BORING FILL

LOG  

 1C 100/30 Unweathered

2C 100/85

UnW-SlW 1

1

1 *1

MdW 2

3OC 95/86 1

0

2

Hard gray 1

gneissic schist, Unweathered 2   

trace pegmatite to 0

zones, garnet Slightly 0

weathered 1

1

1

4OC 100/87 2

0

0

1

2

1

Slightly 1

5OC 100/85 weathered to 2

unweathered 2 *2

   NOTE

BORING NO.  

5.0

10.0

M-9
8

9171
311.7

CHERYL MOSS

15.0

20.0

25.0

30.0

M-9
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1. Joints approximately 1/2-2/3 open & fairly loose.

2. Joints approximately 1/4 open & moderately loose.
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MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 3  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  1

BORING 1

LOG  0

5OC 100/85 1

 0

2

1

  

   NOTE

BORING NO.  

35.0

40.0

M-9
8

9171
311.7

CHERYL MOSS

45.0

50.0

55.0

60.0

M-9





 

East Side Access, New York, NY       Boring No. M-9; Runs 1C, 2C, 3 OC and 5 OC Bottom     9171   Sheet #5 
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                   MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-9

SHEET 8 OF 8

PROJECT EAST SIDE ACCESS FILE NO. 9171

LOCATION  GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV.
BORING LOCATION SEE PLAN DATUM

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

    TYPE OF FEED
TYPE OF BORING RIG            DURING CORING    CASING USED                 YES           NO

TRUCK ACKER     MECHANICAL    DIA., IN 3    DEPTH, FT. FROM 0 TO 4.5

SKID     HYDRAULIC X    DIA., IN.    DEPTH, FT. FROM TO

BARGE     OTHER    DIA., IN.    DEPTH, FT. FROM TO

OTHER

TYPE AND SIZE OF:                       DRILLING MUD USED                 YES            NO

D-SAMPLER                           DIAMETER OF ROTARY BIT, IN.

U-SAMPLER                           TYPE OF DRILLING MUD

S-SAMPLER

CORE BARREL NX DOUBLE BARREL                       AUGER USED                  YES            NO

CORE BIT DIAMOND                           TYPE AND DIAMETER, IN.

DRILL RODS NWJ

                          CASING HAMMER, LBS.  AVERAGE FALL, IN.

                          SAMPLER HAMMER, LBS.  AVERAGE FALL, IN.

WATER LEVEL OBSERVATIONS IN BOREHOLE

                                                   DEPTH OF      DEPTH OF       DEPTH TO
     DATE                 TIME               HOLE             CASING            WATER                     CONDITIONS OF OBSERVATION

UPON COMPLETION OF BOREHOLE.

PIEZOMETER INSTALLED          YES         NO SKETCH SHOWN ON

STANDPIPE:        TYPE    ID, IN.  LENGTH, FT.   TOP ELEV.

INTAKE ELEMENT:  TYPE   OD, IN.  LENGTH, FT.   TIP ELEV.

FILTER:         MATERIAL   OD, IN.  LENGTH, FT.   BOT. ELEV.

PAY QUANTITIES

3.5" DIA. DRY SAMPLE BORING           LIN. FT.        NO. OF 3" SHELBY TUBE SAMPLES

3.5" DIA. U-SAMPLE BORING           LIN. FT.        NO. OF 3" UNDISTURBED SAMPLES

CORE DRILLING IN ROCK           LIN. FT.        OTHER: 

BORING CONTRACTOR

DRILLER HELPERS

REMARKS

RESIDENT ENGINEER DATE

BORING NO.

(FEET) (FEET) (FEET)

X

X

3-22-02

X

X

00:20 37 5 5.5

311.7

NAVD88

WARREN GEORGE INC.

CRAIG DENNIS

3-22-02

M-9

BOREHOLE GROUTED UPON COMPLETION.

SARA MENDES



MUESER RUTLEDGE CONSULTING ENGINEERS
    BORING LOG BORING NO. M-10

SHEET  1  OF 8
PROJECT:                                 EAST SIDE ACCESS FILE NO. 9171
LOCATION :   GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV. 311.9

RES. ENGR. SARA MENDES
DAILY    SAMPLE CASING

PROGRESS NO. DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA DEPTH BLOWS REMARKS
21:10 DRILLED Used regular core

03-22-02 1C 1.0 F AHEAD barrel for top 5'.
Friday 5.0 2 .5 3 "

5
2OC 5.0 REC=100% 6.0* *Coring time in

15.0 RQD=65% 5.75* minutes per foot.
7.25*
7.5*

1 0 6.0*
4.25*
4.5*
5.0*
4.5*

R 1 5 3.75*
3OC 15.0 REC=100% 3.5*

25.0 RQD=72% 3.25*
3.25*
3.75*

2 0 3.25*
4.5*
3.0*

3.25*
3.0*

01:10 2 5 3.5*
21:20 4OC 25.0 REC=100% 5.75*

03-26-02 35.0 RQD=86% 5.25* Scribes not good;
Tuesday 4.25* can barely make out

5.75* marks.
3 0 5.25*

4.75*
4.5*

4.75*
4.25* End of Boring at

23:25 3 5 4.75* 35' .

4 0

4 5

5 0

          BORING NO. M-10

  

See attached Rock Core Summary sheet for
descriptions.

 



MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 2  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  

BORING FILL

LOG  1C

 

Broken

Medium hard 5

gray gneissic 3

schist, trace Unweathered 2

2OC 100/65 pegmatite 3

zones, garnet 0

1

1

1

0

1   

1 *1

Medium hard- 1

hard gray Slightly 1

3OC 100/72 gneissic weathered to 3

schist, trace unweathered Broken

pegmatite 2 *2

zones, garnet 1

2

3

1

Hard gray 1

4OC 100/86 gneissic schist, Unweathered 0

trace pegmatite 1

zones, garnet 2

   NOTE

BORING NO.  

5.0

10.0

M-10
8

9171
311.9

CHERYL MOSS

15.0

20.0

25.0

30.0

M-10
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1. Joint open & loose.

2. Joints moderately open & moderately loose.
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MUESER RUTLEDGE CONSULTING ENGINEERS
ROCK  CORE  LOG BORING NO.  

SHEET 3  OF   
PROJECT: EAST SIDE ACCESS FILE NO.  
LOCATION : GRAND CENTRAL TERMINAL SURFACE ELEV.  

PREPARED BY   

  CORE TEXTURE                          JOINTING
DAILY % REC. ROCK WEATHERING JOINTS

PROGRESS DEPTH NO. TYPE STRUCTURE PER DIP            CONDITION STRATA
        RQD. FOOT   

SEE  0

BORING 1

LOG  4OC 100/86 2

5

 1

  

   NOTE

BORING NO.  

35.0

40.0

M-10
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                   MUESER RUTLEDGE CONSULTING ENGINEERS

BORING NO. M-10

SHEET 8 OF 8

PROJECT EAST SIDE ACCESS FILE NO. 9171

LOCATION  GRAND CENTRAL STATION, NEW YORK CITY, NEW YORK SURFACE ELEV.
BORING LOCATION SEE PLAN DATUM

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

    TYPE OF FEED
TYPE OF BORING RIG            DURING CORING    CASING USED                 YES           NO

TRUCK ACKER     MECHANICAL    DIA., IN 3    DEPTH, FT. FROM 0 TO 4.5

SKID     HYDRAULIC X    DIA., IN.    DEPTH, FT. FROM TO

BARGE     OTHER    DIA., IN.    DEPTH, FT. FROM TO

OTHER

TYPE AND SIZE OF:                       DRILLING MUD USED                 YES            NO

D-SAMPLER                           DIAMETER OF ROTARY BIT, IN.

U-SAMPLER                           TYPE OF DRILLING MUD

S-SAMPLER

CORE BARREL NX DOUBLE BARREL                       AUGER USED                  YES            NO

CORE BIT DIAMOND                           TYPE AND DIAMETER, IN.

DRILL RODS NWJ

                          CASING HAMMER, LBS.  AVERAGE FALL, IN.

                          SAMPLER HAMMER, LBS.  AVERAGE FALL, IN.

WATER LEVEL OBSERVATIONS IN BOREHOLE

                                                   DEPTH OF      DEPTH OF       DEPTH TO
     DATE                 TIME               HOLE             CASING            WATER                     CONDITIONS OF OBSERVATION

OVERNIGHT - USED SURVEYOR'S TAPE.

PIEZOMETER INSTALLED          YES         NO SKETCH SHOWN ON

STANDPIPE:        TYPE    ID, IN.  LENGTH, FT.   TOP ELEV.

INTAKE ELEMENT:  TYPE   OD, IN.  LENGTH, FT.   TIP ELEV.

FILTER:         MATERIAL   OD, IN.  LENGTH, FT.   BOT. ELEV.

PAY QUANTITIES

3.5" DIA. DRY SAMPLE BORING           LIN. FT.        NO. OF 3" SHELBY TUBE SAMPLES

3.5" DIA. U-SAMPLE BORING           LIN. FT.        NO. OF 3" UNDISTURBED SAMPLES

CORE DRILLING IN ROCK           LIN. FT.        OTHER: 

BORING CONTRACTOR

DRILLER HELPERS

REMARKS

RESIDENT ENGINEER DATE

BORING NO.

(FEET) (FEET) (FEET)

X

X

3-26-02

X

X

20:40 25 4.5 10.26

311.9

NAVD88

WARREN GEORGE INC.

CRAIG DENNIS

3-26-02

M-10

BOREHOLE GROUTED UPON COMPLETION.

SARA MENDES



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APP END IX  C  

  
BORINGS FROM CONSTRUCTION CONTRACT 

CM009 MTA/LIRR EAST SIDE ACCESS 
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