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Exhibit F - Inclusion Requirements and Procedures

3) The Project Team shall set up meetings with the EBDI Inclusion Team and prospective
first tier subcontractors(s) to discuss the bidders approach to inclusion on the project. At
the discretion of the Project Team, this meeting may be dedicated to the topic of inclusion
or the EBDI Inclusion Team may attend a portion of a meeting with a broader agenda
during the time inclusion would be discussed, In addition, the EBDI Inclusion Team will
verify the certification status of any and all M/W/LBE firms that the bidders will use to

achieve their inclusion goals

4) The Project Team will provide to the EBDI Inclusion Team, within fifteen days of
execution, copies of signed subcontracts and purchase orders with M/W/LBE contractors
and subcontractors (or such lesser documentation as the EBDI Inclusion Team may deem
satisfactory) On a monthly basis, the Project Team will provide reports including all
contract changes, revisions and payments to date, and will furnish signed lien waivers
and/or relevant affidavits documenting payment to all M/W/LBE firms.

5) The Project Team will furnish to GPUAC in a controlled and confidential manner,
certified payroll records for all hourly employees working on the project site. These
certified payrolls and the contents therein, will be kept confidential and stored in a
secured area. Certified payrolls will be submitted on a monthly basis and will include the

following

Full name

Social Security number ,

Complete worker address (including city, state and zip code)
Trade classification (e.g., laborer, carpenter, apprentice, electrician, plumber, and
foreman)

Gender

Race

Hours worked

All withholding deductions (e.g., laborer, local, state, FICA, etc.)
Name of Contractor and Indication of Prime or Subcontractors
Name of Project '

Rate of pay

Gross pay

Net pay

Adherence to these Standard Operating Procedures will allow the EBDI Inclusion Team to
monitor the good faith efforts of the Project Team and report the East Baltimore Project’s
Economic Inclusion activities to the project’s stakeholders on a monthly basis.
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Exhibit F - Inclusion Requirements and Procedures

FORESTCITY-NEWEASTBALTIMORE
PARTNERS SHTIP

CONSULTANT PAYMENT AFFIDAVIT

To be completed and submitted by the consultant within 10 working days following receipt of each progress
payment from the Prime Contractor.

To: Project Manager, Forest City-New East Baltimore Partnership

From: Consultant Date:

List the following information for each progress payment received. Use additional sheets to include complete payment information
for all subconsultants and vendors utilized on this contract. Failure to submit all required information may lead to partial withholding
of progress payment.

Contract No. Contract Title:
Progress Payment No. Period Ending
Total Contract Award: $ Amount Received $
Date Received: Check No.
SUBCONSULTANT BUSINESS ADDRESS AMOUNT CONTRACT PAYMENT CHECK M/W/ | % WORK
NAME PAID BALANCE DATE No. LBE DoNE

I/We declare under penalty of perjury under the laws of the State of Maryland that the above information is complete, that the
tabulated amounts paid to date are accurate and correct.

Prime Consultants, including each joint venture partners, must sign and notarize this form (use additional sheets if necessary)

Owner Representative Owner Representative Owner Representative
Name Name Name

Title Title Title

Firm Name Firm Name Firm Name
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EAST BALTIMORE DEVELOPMENT, INC.
ECONOMIC INCLUSION PROGRAM

MINORITY SUBCONTRACTOR

PAYMENT CERTIFICATION FORM

DEVELOPER:
PROJECT:

SUBCONTRACTOR:

Please read carefully before Completing.

This certifies that my company invoiced and received during the period of ; 1o

: , the sum of §

supplied on the above Project.

Company Name:

for work performed, services rendered and/or materials

By:

Signature
Printed Name:

Title:
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New East Baltimore Community Forest City — New East Baltimore Partnership

P1 Parking Garage Request for Proposal

Exhibit G — Graduate Student Housing Concept Design Renderings

110 {8 1 A

Jaesiis i S e gy
g A g WY L
-l T g

M TN

[

(9 |
LLLFPLLL S

N m YEESRSEEEC

’ LL Ll.l LELL g il 111l

- I.J.I.ﬁﬂ:




NNINIINOANOD L4/9Y
ALINNANNOD HIONWILLTVE STIVLAA ANV SNOLLVAHTH
LSVH MIN

]
~
[
et
i
<
=
|

—

7 oS

NOLLVAATH LSYH
TIVLAd IDONVILNA JANJOD TIVLAd AdONVD JINIOD

INOYITAOLS
NALLAE NI

AVIS WAITTOL. INOD

ONIZVI) TVAALOINLS ——

w WS

NOLLVATTA HILNOS

sbulspuay ubisaq 1daouo) 9-y - H 1qIyx3



ddill
Text Box
Exhibit H - R-6 Concept Design Renderings 


Exhibit | — Draft Declaration of Covenants

Due to the confidential nature of this document, the bidder must complete and
return a confidentiality agreement. (See Exhibit K). Please send an executed to
copy Karen Brice at karenbrice@forestcity.net
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Exhibit J — Special Tax Indemnity and Escrow Agreement

Due to the confidential nature of this document, the bidder must complete and
return a confidentiality agreement. (See Exhibit K). Please send an executed to
copy Karen Brice at karenbrice@forestcity.net
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Exhibit K — Confidentiality Agreement

CONFIDENTIALITY AGREEMENT

THIS CONFIDENTIALITY AGREEMENT (“Agreement”), dated as of this

day of , 2008 by and between FOREST CITY-NEW EAST BALTIMORE
PARTNERSHIP, LLC, a Maryland limited liability company (“Disclosing Party”), and
a (“Receiving

Party”, with Disclosing Party, the “Parties”).
RECITALS

A Disclosing Party will be providing Receiving Party with certain information for
purposes of exploring a possible business or other relationship at the Science + Technology Park
in Baltimore, Maryland (the “Possible Transaction”).

B. The information made available by Disclosing Party to Receiving Party hereunder
is confidential to the Disclosing Party, and the Disclosing Party is unwilling to make such
information available to the Receiving Party absent the agreement that the Receiving Party will
not disclose the information to third parties or use the information other than for the purposes of
the Possible Transaction.

C. Receiving Party is willing to hold in confidence and limit its use of Confidential
Information disclosed to it by Disclosing Party pursuant to the terms of this Agreement.

NOW THEREFORE, in consideration of the foregoing and the mutual covenants herein
contained, the Parties agree as follows:

1. Confidential Information. “Confidential Information” includes any and all
information or data, whether in oral, audio, visual, written or other form, communicated by
Disclosing Party to Receiving Party which is either identified as confidential or which by its
nature is generally considered proprietary and confidential (regardless of whether such
information is specifically labeled as such) including but not limited to the financial information
to be provided by Disclosing Party to Receiving Party hereunder. “Confidential Information”
shall also include all information not generally known to the public which relates to any
transaction or potential transaction between the Parties, or the business of the Disclosing Party
and/or any contact, client, or customer of the Disclosing Party, including but not limited to
financial results, proprietary technology, know-how, information relating to customers and
customer contacts, pricing, contracts, costs, other financial information, merchandising and
marketing techniques and computer programs and software used by the Disclosing Party.

Notwithstanding the foregoing, the term “Confidential Information” shall not include
information which: (i) is known to the Receiving Party before disclosure by the Disclosing
Party; (ii) is or becomes generally available to the public other than as a result of disclosure by
the Receiving Party; or (iii) becomes available to the Receiving Party on a non-confidential basis
from a source other than the Disclosing Party, provided that source is not known to be bound by
a confidentiality agreement with respect to such information.
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2. Non-Use and Non-Disclosure/Restrictions on Contacts

@) Receiving Party shall maintain all Confidential Information it receives or
otherwise obtains from the Disclosing Party in confidence and shall not disclose such
information to any other person except its employees who have a need to know for the purposes
expressly contemplated herein, or others as may be expressly permitted in writing under this
Agreement. Receiving Party shall use at least that standard of care which it accords its own
proprietary and confidential information to protect the Confidential Information.

(b) Receiving Party agrees that at no time shall it use or knowingly authorize
any other person or entity to examine, use or derive benefit from the Confidential Information
(other than for the purposes of the Possible Transaction) without the Disclosing Party’s express
written consent. Receiving Party shall not disclose any Confidential Information to anyone other
than as permitted under Section 2(a) above and to those additional third parties authorized in
writing by the Disclosing Party who have a reasonable need for such Confidential Information,
which individuals have been advised of the confidential nature of the information and have
agreed in writing to be bound by the terms of this Agreement (other than Section 2(c) below,
which binds only the parties themselves).

(© Except with the express prior written consent of a Disclosing Party (which
consent Disclosing Party may grant or withhold in its absolute discretion), Receiving Party shall
not make, attempt to make, or permit or cause to be made, either directly or indirectly, any
unpermitted use of Confidential Information received from the Disclosing Party and/or any
contact with or approach to, or otherwise to deal or be involved with, any other potential
participants in connection with the project(s) for whom the Confidential Information was
provided or the introduction was made.

3. Disclosure Required by Law. Notwithstanding the provisions of Section 2,
Receiving Party may disclose any Confidential Information if required by order if any court or
other governmental, administrative, regulatory or self-regulatory body, provided that the
Receiving Party shall, if permitted, promptly notify the Disclosing Party thereof and shall
cooperate with the Disclosing Party in obtaining (at the Disclosing Party’s expense) a protective
or equivalent order.

4, Agreement Not to Disclose Negotiations. Receiving Party shall keep confidential
and not disclose to any third party the fact that discussions or negotiations are taking, or have
taken, place concerning a possible business relationship or transaction, and shall keep
confidential any proposed terms as to the Possible Transaction. Notwithstanding the foregoing,
Receiving Party may make such disclosure if required by law, rule or regulation, as provided in
Section 3.

5. Ownership and Implied Rights. All Confidential Information, whether embodied
in original documents or other form of media, copies of such, or documents or other media
prepared or produced using Confidential Information, shall remain the exclusive property of the
Disclosing Party and nothing in this Agreement shall be deemed to grant the Receiving Party any
rights in or to the Confidential Information, or any part thereof.
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6. Restrictions on Duplication. The Receiving Party shall not duplicate any
Confidential Information, except as may be strictly necessary to carry out the above stated
purposes.

7. Return of Materials. Except to the extent prohibited by any applicable law, rule,
regulation, code of ethics or professionalism or by a competent judicial, governmental,
supervisory or regulatory body, upon completion of the purposes stated above, or upon the
Disclosing Party’s earlier written request, the Receiving Party shall promptly return all materials
incorporating Confidential Information and all copies of the same to Disclosing Party, except for
copies retained as part of the Receiving Party’s legal files, and shall cause any authorized third
parties to whom disclosure was made to do the same.

8. Breach.

@) In the event of Receiving Party’s breach of this Agreement, Disclosing
Party shall have the right to: (i) demand the immediate return of all Confidential Information;
(if) seek an injunction relief to prevent such breach or to otherwise enforce the terms of this
Agreement, and (iii) pursue any other remedy available at law or in equity;

(b) Receiving Party specifically acknowledges that the unauthorized
disclosure of Confidential Information may result in irreparable harm for which there may be no
adequate remedy at law and, therefore, agrees that in the event of any unauthorized disclosure,
Disclosing Party shall be entitled to seek an injunction and, further, that no bond shall be
required. This remedy shall be in addition to any other remedy available at law or in equity.

9. Miscellaneous.

@ Governing Law. This Agreement shall be governed by and construed in
strict accordance with the laws of the State of Ohio without resort to choice of law or conflict of
law principles.

(b) Waiver. No waiver of any provision of the Agreement shall be effective
unless in writing and executed by the party waiving the right. Failure to properly demand
compliance or performance shall not constitute a waiver of a party’s rights hereunder.

(©) Severability. If at any time during the time of this Agreement any
provision hereof proves to be or becomes invalid or unenforceable under any applicable law,
then such provision shall be deemed modified to the extent necessary in order to render such
provision valid and enforceable; if such provision may not be so saved, it shall be severed and
the remainder of this Agreement shall remain in full force and effect.

(d) Term/Termination. This Agreement shall remain in force for a period of
the earlier of: (i) the consummation of a transaction arising out of the Possible Transaction or (ii)
one year from the date hereof unless extended in writing by the Parties.

(e) Relationship of the Parties. Nothing in this Agreement shall be construed

as making either party the partner, joint venture, agent, employer, or employee of the other.
Unless authorized in writing by the Disclosing Party, Receiving Party shall not have the
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authority to make any statements, representations or commitments of any kind, or to take any
other action which shall be binding on the Disclosing Party.

() Counterparts/Facsimile Signature. This Agreement may be executed in
counterparts, each of which shall be deemed an original, and all of which together shall be
deemed to be one and the same document. This Agreement may be executed and delivered by
electronic or facsimile transmission and such electronic or facsimile transmission shall have the
same effect as the delivery of original counterparts.

10.  Authorization. Each of the Parties represents and warrants that (a) the person
executing and delivering this Agreement on its behalf is duly authorized to do so for itself; (b)
this Agreement has been duly executed and delivered and is a valid and binding agreement
enforceable against it in accordance with the Agreement’s terms; and (c) entry into this
Agreement by a party does not violate the terms or conditions of any other agreement to which a
party is bound or otherwise legally obligated.

IN WITNESS WHEREOF, the Parties have executed this Agreement the day and year
first above written.

FOREST CITY-NEW EAST BALTIMORE
PARTNERSHIP, LLC

By: FC EAST BALTIMORE, INC.,
Its: Member

By:
Name:
Title:

By:
Name:
Title:
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Geotechnical Engineering Study, East
Baltimore Development, P-1 Parking
Garage, Eager and Wolfe Streets,
Baltimore, Maryland (DWK Contract
Number 05176.D)




D. W. KOZERA, INC.

PROFESSIONAL ENGINEERS & GEOLOGISTS

March 20, 2006

Forest City Commercial Group/Boston
38 Sidney Street
Cambridge, Massachusetts 02139

Attn:  Mr. Paul Hickey, P.E.

Subject: Geotechnical Engineering Study, East Baltimore Development,
P-1 Parking Garage, Eager and Wolfe Streets, Baltimore,
Maryland (DWK Contract Number 05176.D)

Dear Mr. Hickey:

This report presents the results of our geotechnical study of the proposed new seven
story parking garage to be constructed on this site in Baltimore, Maryland. This report was
prepared in accordance with our contract dated November 10, 2005, revised December 8,
2005.

We appreciate the opportunity to be of service to you on this project. Please contact
us if you have any questions concerning this report.

Very truly yours,
D.W. KOZERA, INC.

1408 Bare Hills Road Suite 200
Baltimore, MD 21209 Phone: 410.823.1060 Fax: 410.823.1062
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SECTION ONE Executive Summary

This report summarizes the geotechnical investigation that D.W. Kozera, Inc. (DWK)
conducted for the planned 7-story parking garage located between Wolfe and Madison
Streets and Ashland and Eager Streets in Baltimore, Maryland. The work was conducted
in accordance with our proposal for this Geotechnical Engineering Study, dated November
10, 2005 and December 8, 2005.

The planned parking garage is expected to be 7 -stories having a lower level at EL 68. This
will require cuts of up to approximately 4-12 -feet . This will also require a temporary
excavation support system be installed along the south side of the site.

For the geotechnical study, we completed a subsurface exploration program which included
eight soil test borings drilled to depths of 60 to 80-feet below the ground surface. Based
on our subsurface explorations, the site appears to be underlain by a surface layer of man-
made Fill, which in turn is underlain by the Potomac Group deposits of the Coastal Plain
Physiographic Province. Below these soils the top of the residual profile was encountered
at 50 to greater than 80-feet from the ground surface.

Foundation support for this Parking Garage Building can be provided using drilled shafts
(caissons). These shafts are expected to range from 36 to 60-inch diameter and extend
to depths of 50 to 60-feet. Reinforcing steel in the shafts should extend to a minimum
depth equal to 1/3 the shaft length.

More detailed design recommendations and construction considerations for foundation
support are contained in the body of the report.
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SECTION TWO Project Location and Description

The proposed parking garage building project is located west of Wolfe Street and between
East Eager and Ashland Streets in Baltimore, Maryland. Based on the Sanborn maps
included as Figure Number 1, the site contained predominately rowhomes from at least
1890 until their recent demolition.

The 7-story parking garage building is expected to consist of a concrete framed building.
The preliminary column loads estimated for this project indicate that maximum compression
loads of approximately 1200 kips (concrete) may be expected. Although the structural data
is yet available, uplift loads of up to 1000 kips and shear loads of 150 kips are expected.
A finished floor grade of EL +68 will require cuts of approximately 12-feet below the
present ground surface at the south end of the project.
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SECTION THREE Regional Geology

The project is located within the Atlantic Coastal Plain Physiographic Province. The
Atlantic Coastal Plain Province is characterized by sequences of marine and terrestrial
sedimentary deposits. In general, the Coastal Plain Province consists of an eastward-
thickening wedge of gravels, sands, silts, and clays that have been deposited upon an
eroded crystalline basement rock surface that slopes downward toward the east. Many
depositional environments existed during the formation of the Coastal Plain. Glacially
influenced marine transgressions and regressions, periods of erosion and deposition, fluvial
processes, and structural deformations have all played a part in the evolution of the Coastal
Plain. As a result of these varying processes, the presence, thickness, and lateral
continuity of geologic formations are highly variable.

Based on our experience in the area and our subsurface investigation conducted for this
study, the soils at this site can be divided into three strata is in increasing depth below
ground surface: man-made filland Potomac Group deposits of the Cretaceous age. These
deposits lie above the underlying residual profile which is only slightly weathered.
Disintegrated rock was encountered between elevation EL+10 to EL+20 in some test
borings.
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SECTION FOUR Subsurface Conditions

The geotechnical field investigation consisted of eight test borings, drilled in the proposed
building area. Details of the field investigations are found in Appendix A. Subsurface
profiles are included as Figure number 2.

A summary of each of the primary subsurface strata is described below.
41 MAN-PLACED FILL

Man-placed fill was encountered in the test borings to depths of 2 to 19-feet below the
ground surface, and is typically 5 to 10-feet thick. The fill is variable and consisted of a silty
to clayey sand, Lean Clay and contained gravel, bricks, concrete rubble, construction
debris and cinders. This fill was likely placed during episodes of construction at this site,
with most of the fill placed during the recent demolition of the rowhomes. Note, that no
foundation walls or floor slabs were encountered but it is suspected that they are present
below the site. The penetration resistance in the fill indicated a generally loose density,
with SPT blowcounts ranging from 3 to 16 blows per foot (bpf).

4.2 POTOMAC GROUP DEPOSITS

Potomac Group soils were encountered below the man-placed fill in the test borings.
These deposits range from dense poorly to well-graded sands to stiff lean clay and silt
described as SP, SW, SM, to ML using the USCS system. These deposits were
encountered to depths of the borings at depths of 60 to below 80-feet below the ground
surface. SPT blowcounts ranged from 2 bpfto 100/2". Based on the soil classification and
densities, we subdivided this deposit into an upper, less dense deposit and a lower, more
granular and more compact deposit.

4.3 RESIDUAL SOIL AND BEDROCK

Bedrock was not encountered nor sampled during our subsurface investigation to depths
of 80-feet. However, residual soil indicating the top of the sapprolite profile and
disintegrated rock, defined as residual material having an N value of 60 or more, was
encountered at below EL 30-feet.

44 GROUNDWATER
Groundwater when observed in the borings during and after drilling was at depths of 20

to 30-feet below the ground surface. Groundwater levels will fluctuate due to seasonal
changes, precipitation, and construction activity.
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SECTION FIVE Analysis and Recommendations

Based on the referenced test borings and laboratory test results, we have conducted
geotechnical analyses for foundation design associated with the proposed project. The
following summarizes our recommendations for foundation design for the P1 Parking
Garage supported on drilled shafts.

5.1 FOUNDATION SUPPORT - DRILLED SHAFTS
Our findings indicate that straight-sided drilled shafts may be used to support the building

loads. These shafts may be designed using both skin friction and end bearing as indicated
in the following table.

Stratum Top of Stratum | Ultimate Skin Ultimate End
Elevation Friction Bearing
Recent Fill and Upper EL +68 1.0 ksf N/A
Potomac
Upper Potomac EL +55 2.8 ksf 25 ksf
Lower Potomac/Residual EL +40 3.5 ksf 40 ksf

In order to ensure that all shafts will be installed into the dense Potomac profile, a minimum
shaft tip elevation of EL +20 should be used. In order to allow shaft lengths workable with
local drilling equipment, it is recommended that a maximum shaft length of 90-feet be used
and that the shaft diameters vary as required in six-inch increments.

We performed a preliminary lateral load analysis using the generalized soil profile and
assumed shaft sizes. This analysis is included in Appendix B. We assumed a free head
condition in our analysis using the computer program LPILE Version 4.0. A more complete
analysis should be performed as the design progress.

The following table summarizes the results of our analysis.

Shaft Shaft Cut- | Shaft Axial Lateral Shaft Maximum
Diameter | off (ft) Length (ft) | Compress | Load Head Bending
(ft) ion (kips) | (kips) Deflection | Moment
(in) (in-kip)
48 EL+68 60 1200 75 0.35 7574
100 0.48 1.01E4
150 0.76 1.54E4
54 ‘ EL+68 60 1200 75 0.28 8318
100 0.38 1.10E4
150 0.57 1.67E4

D.W. KOZERA, INC. 5 05176.D



The minimum shaft diameter should be 36-inches. These shafts should be installed with
drilling equipment meeting the following requirements:

Weight of Kelly Bar = 5,000 Pounds (Minimum)
Total Load Applied to Auger = 25,000 Pounds (Minimum)
Total Torque Applied to Auger = 80,000 ft-Ibs (Minimum)

Drill augers should be equipped with a heavy-duty rock auger with a steel flight piate of not
less than Yz-inch thickness and equipped with carbide rock teeth. The shaft should be
drilled to the depths required or refusal. Refusal is defined as using full crowd force until
a penetration rate of less than one-inch per five-minutes is reached. Due to the presence
of previous structures on this site, the possibility of encountering man-made obstructions
exist. If the shaft refuses above the design tip elevation, the use of coring equipment will
be required to penetrate these obstructions.

It is recommended that for compression loads, a Factor of Safety of at least 2.0 be applied
to the above ultimate values to limit foundation settlements under design load to less than
one-half inch. It is not necessary to add the weight of the concrete shaft to the building
load in order to size the shaft for compression loads.

For uplift loads a minimum Factor of Safety of 2.5 should be applied to the skin friction
ultimate loads given above. In addition, the weight of the shaft, using the effective weight
of concrete, 85 pcf, can be subtracted from the design uplift load.

Draft specifications for use in drilled shafts installed is included in Appendix D.

The use of a reinforcing cage extending at least 20-feet or top 33 percent of the shaft which
ever is greater is required to ensure shaft continuity through the upper fills .

After the shaft concrete has cured for at least 7 days, the first three shafts should have low-
strain integrity testing performed in accordance with ASTM D-5882 to assess if the upper
section of the shaft is free from defects. Additional integrity tests may be required if
unusual drilling or breaks in the concrete placement occur.

All drilled shafts should be constructed according to good engineering practice. In drilling
caissons, the upper portion of the earth walls shall be adequately and securely protected
when necessary against cave-ins, displacement of the surrounding earth, and for the
retention of groundwater by means of temporary steel cylinder liners or casings. If
removable steel liners are used, they may be withdrawn as the concrete is being placed
providing the bottom of the liner is kept at least three-feet below the top of the concrete.
The concrete in all caissons shall be stopped at the cutoff elevations indicated on the
contract drawings, within a tolerance of two-inches.

All drilled shaft installation shall be subjected to continuous construction review by an
experienced drilled shaft inspector working under the direct supervision of a Registered
Professional Engineer from our office. The inspector shall observe the entire operation of
shaft excavation and concreting, shall verify the placement of any required reinforcing steel

D.W. KOZERA, INC. 6 ' 05176.D



or other special structural units, and shall verify the material throughout the shaft and at the
bottom of each shaft by visual and manual inspection of the drill cuttings.

The inspector shall record all measurements pertaining to the shaft installations and note
any unusual circumstances observed. At the end of each work day, he shall compile all
figures for the day’s work, make certain that the drilled shaft contractor and the general
contractor agree with these figures, then fill out a daily log of these figures and distribute
copies of this log to the architect, the structural engineer, the general contractor and the
drilled shaft contractor, along with a copy to the Registered Professional Engineer in our
office.

5.2 SHALLOW SPREAD FOOTINGS - LIGHTLY LOADED STRUCTURES

We expect that some lightly loaded structures (wall loads of less than 6 kif and column
loads of less than 100 kips) founded at nominal depths below existing grade may be
required at the site. These structures may include small site walls, equipment foundations,
etc. These lightly loaded structures may be founded on spread footings. The Stratum A
materials contained some construction debris and organics and may not have been placed
in a controlled manner. Therefore, we believe that the Stratum A existing fill soils are not
suitable for direct support of footings. Where the Stratum A fill soils or loose natural soils
are encountered, the footings should be undercut to a minimum depth of 1B for square
footings and 2B for strip footings, where B is equal to the footing width. The undercut
excavation should backfilled with new compacted fill. A design soil bearing pressure of 2.0
ksf is recommended for footings founded on new compacted fill when installed as described
herein. Toe pressures for retaining walls should not exceed 3.0 ksf.

Undercutting of unsuitable existing fill soils should be expected where footings are founded
near the existing ground surface. Unit rates and an allowance should be established for
undercutting of unsuitable soil. The undercut and backfill should be performed in
accordance with the recommendations in Section 5.4.

Strip footings should be at least 18-inches wide and column footings at least 30-Inches for
shear considerations. A maximum slope of 1.5H:1V should be maintained between the
bottom edges of footings at different levels. Exterior footings and footings in unheated
areas should be placed at least 2.5-feet below grade for frost protection.

Based on wall loads of less than 6 kif and column loads less than 100 kips, we estimate
total settlements of approximately one-inch. Where spread footings are founded adjacent
to below grade walls or within a slope of 1H:1V, the walls should be structurally evaluated
for the ability to withstand the surcharge from the new footings.

5.3 FLOOR SLAB SUPPORT

Considering a lower floor at EL+68, the floor slab subgrades are expected to be placed on
densified existing fill and newly placed compacted fill and firm natural soils. Prior to
placement of the floor slabs, the suitability of the slab subgrades should be determined by
proofrolling. Proofroliing should be performed using a loaded ten-ton dump truck (or
equivalent heavy-construction equipment) under the observation of a geotechnical engineer

D.W. KOZERA, INC. 7 05176.D



from our office. Any additional loose or unsuitable soils found during proofroiling should
be removed and replaced with compacted fill. Slab areas should be dynamically surface
compacted prior to foundation construction using a vibratory drum roller having a minimum
static weight of 20 kips and a dynamic force of 40 kips. The roller should make a minimum
of ten passes over each building area, five each in perpendicular directions. The rolling
speed should be less than two-feet per second. This will produce a more uniformly dense
layer, and should help to reduce differential settlements. The dynamic surface compaction
should occur after removal of all existing foundations and slabs but prior to any fills being
placed on the building area. The compaction should be carried to at least 10-feet
horizontally beyond the building footprint.

Floor slabs may be designed using a modulus of subgrade reaction, k, equal to 90 pci.
Perched groundwater is estimated to be about five-feet below proposed first floor grades,
and a special underfloor subdrainage system is recommended as outlined in Section 5.5.

5.4 COMPACTED FILL REQUIREMENTS

Compacted structural fill should consist of soils classified SM or better in accordance with
the Unified Soil Classification System, ASTM D-2487. Soils meeting this requirement are
classified as SM, SC, SP, SW, GM, GC, GP, and GW. Soils used for compacted fill should
be free of topsoil and other organics, rubble, rock larger than three-inches in diameter, and
other deleterious matter. Compacted structural fill should be placed in approximately
horizontal layers, each layer having a loose thickness of not more than eight-inches.

Depending on the time of year construction of the fills occur, it is likely that the fill soils may
require either wetting or drying. All structural fill should be compacted to 95 percent of the
maximum dry density in accordance with ASTM D-698, Standard Proctor. The suitability
of fill materials should be verified during construction by a geotechnical engineer from our
office.

Compacted structural fill should be placed in approximately horizontal layers, each layer
having a loose thickness of not more than eight-inches. Compacted fill should be placed
on subgrades which have first been stripped of existing slabs, foundations and soft areas.
Proofrolling with a loaded 20-ton truck will delineate soft zones which should be removed
prior to fill placement. Fill subgrades consisting of existing fill should be dynamically
compacted per Section 5.3.

The moisture content of the fill soils should be no higher than about 3 percent above or
below the optimum moisture content of the soil at the time of placement. The suitability of
fill materials should be verified in the field. In-place compaction of the soils should be
tested on a full-time basis during construction by a representative from our office. Moisture
conditioning, such as wetting or drying, should be expected to be required depending upon
the time of year construction occurs.

5.5 SUBDRAINAGE

The test borings indicate that the groundwater table is approximately 10-feet below the
finished lower floor elevation and an underfloor subdrainage system does not appear
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necessary. A vertical drainage system should be installed against all below grade walls to
avoid hydrostatic build-up of water pressure. The drainage system should be pumped into
storm drains, if allowed.

5.5.1 Vertical Drainage Behind Below Grade Walls

Surface water infiltrating the ground surface adjacent to below grade walls, may collect
against the walls in the low to moderate permeability on-site soils. Drainage materials
should be placed outside of the below grade walls to prevent hydrostatic water pressures
due to the collection of water behind the walls. Accordingly, we recommend installation of
vertical permeable drainage panels outside of the below grade walls. These panels should
be placed against the walls and covered with a geotextile to prevent infiltration of fines.
The drainage panels should have a minimum flow rate of four-galions per minute per foot
at a hydraulic gradient of 0.1 in accordance with ASTM D-4716. The geotextile fabric over
the panels should meet the requirements as described in the previous section and shown
on Figure Number 3.

The vertical drainage material should be continuous along the below grade walls. The
water collected by the vertical drainage should drain to a perimeter drain at the base of the
walls as shown on Figure Number3. Basement walls should be waterproofed.

With the subdrainage system recommended herein, attention to details of construction and
proper inspection by qualified personnel should be insisted upon. A plan should be
prepared to indicate the entire system, location of clean-outs, invert grades, sump pits,
pumps and standby pumps for disposal of collected groundwater.

A minimum 6-mil thick polyethylene plastic layer should be placed above the subdrainage
layer prior to pouring the floor slab to prevent contamination of the drainage layer by the
poured concrete.

5.5.2 General

The design and construction of any subdrainage system is not completely foolproof, and
local inoperation of the system may occur due to various causes. Full-time inspection of
the waterproofing and subdrainage system should be performed.

The before mentioned recommendations are intended to assist the design professionals
in the general design of a subdrainage system for the project. If substantially different
groundwater flow quantities are encountered in the construction of if the lowest floor levels
are changed, we should be informed so that we may determine any effect on our
conclusions and recommendations give herein.

5.6 LATERAL EARTH PRESSURES
Due to the proposed grades, below grade building walls will be required. Building walls and

any other below grade walls should be designed to resist lateral earth pressures developed
from the soil behind the walls and any surcharge loads at the top of the wall.
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The building below grade walls are expected to be up to 10-feet deep. Recommended
pressure diagrams for design of semi-rigid below grade walls (walls which are restrained
at the top) are included as Figure Number 4A. An average equivalent fluid pressure of 46
(psf) is recommended for design of the below grade walls.

A recommended pressure diagram for design of cantilevered retaining walls or other walls
that are not fixed at the top (walls that allow active earth pressures to develop) is included
on Figure Number 4B. An average equivalent active fluid pressure of 38H (psf) and an
ultimate passive pressure of 350H (psf) is recommended for design of cantilevered walls
with level backfill. If slopes are planned behind or in front of the walls, we should be
notified so that we can revise our recommendations, if required. A Factor of Safety of at
least 1.5 should be used for evaluation of overturning and sliding of cantilevered walls.

Compacted backfill behind and in front of the walls should consist of and be constructed
to the same requirements as described in Section 5.4. Compaction equipment exceeding
3,000 pounds in dead weight should not be used closer than the height of the walls in order
to avoid overloading the walls. All below grade walls should be braced prior to backfilling.

These walls need not be designed for hydrostatic water pressure if the subdrainage system
is installed in accordance with section 5.5 and as shown on Figure Number 3. The
drainage panels detailed on the figures should have a minimum flow rate of four-gallons
per minute per foot at a hydraulic gradient of 0.1 per ASTM D4716. The panels should be
covered with a geotextile as specified on the figures. The panels should be continuous
over the back of the wall and extend from the drainage pipe to two-feet below the ground
surface. The basement walls should be waterproofed. Ponding of precipitation behind the
walls should be avoided during construction as the pressure diagrams herein do notinclude
hydrostatic pressures.

5.7 EXCAVATION SUPPORT

The building excavation will be up to 12-feet below grade, and it will be necessary to install
temporary excavation supportin some locations. If the cut slope is steeper than 1V:2H near
adjacent structures, property lines and existing utility lines atemporary excavation support
system is recommended. We expect excavation support will be required along the south,
East and West building walls. Where excavation support is needed, we recommend that
a free-draining soldier beam and wood lagging wall is appropriate.

The soldier beam and lagging should be designed for an equivalent earth pressure of 38H
where is the height of the wall. Due to the proximity of existing utilities and dense soil
conditions, we recommend that the piles be preaugered to minimize vibrations adjacent to
the city utilities. Solder pile spacing should be a maximum of eight-feet, and the wood
lagging should not be less than three-inches thick, unfinished. The excavation support
system should be designed by a registered professional engineer.

Due to the possible presence of perched water and the granuiar soils at the site, we expect
that the loss of soil may occur between the lagging. The contractor should incorporate
measures to prevent loss of soil through the lagging. These measures may include stuffing
the lagging with geotextile or straw.
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A precondition survey of adjacent buildings, utilities, and structures should be performed
prior to the start of work. The precondition survey should document the condition of the
adjacent buildings/structures prior to construction and possibly identify areas to be
monitored during construction.

5.8 IBC 2000 SEISMIC SITE COEFFICIENTS

Seismic design parameters were determined using the 2000 International Building Code.
The ICBO software named “Code Central’ provides Earthquake Spectral Response
Acceleration Maps. Following are the mapped site coefficient values for the project site at
Zip Code 21205.

Seismic Site Spectral Response Accelerations
Mapped Values for Soil Factors of 1.0

Description Period (Sec) SA
Short Period Spectral Response Acceleration Ss 0.2 0.198¢g
1 Second Spectral Response Acceleration $1 1.0 0.064g

Based on the results of subsurface exploration and the in-situ measurement of the in-situ
shear wave velocity, Appendix F, the site soil is defined as Site Class C per Table 1615.1.1.
For this defined class with the above indicated mapped spectral acceleration values, the
following are the Site Coefficient values per Table 1615.1 and Table 1615.2.

Site Class and Characteristic and Site Coefficients
Site Class C
Soil Profile Stiff Soil Profile
Site Coefficient (Fa) 1.20
Site Coefficient (Fv) 1.70
0.2 Second Maximum Spectral Response Acceleration (Sms) 0.239¢g
1.0 Second Maximum Spectral Response Acceleration (Sm1) 0.109¢
0.2 Second Design Spectral Response Acceleration (Sds) 0.159 g
1.0 Second Design Spectral Response Acceleration (Sd1) 0.073 g

Complete results of Spectral Acceleration with varying period is given in Appendix E along
with the seismic shear wave characteristics in Appendix F.
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5.9 UTILITY TRENCH BACKFILL

The on-site existing fill soils are generally suitable for use as backfill subject to
environmental limitation. Removal of the on-site soils and the recompaction of backfill
material for use in utility trench areas will be required. All utility trenches deeper than four-
feet should be sloped 1.5H:1V. Sheeting and shoring may be used in deep trenches. The
following parameters may be used for the design of temporary earth retaining structures
that are above the water table:

Unit weight of the Soil = 115 pci
Internal Friction Angle = 28 degrees

Continuous dewatering may be required in deep trenches. All structures below the perched
water table should be designed for water pressure. In addition, at least six-inches of stone
or compacted granular material should be placed under all utility lines to provide uniform
support for the lines.
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SECTION SIX Construction Considerations

Specific recommendations for foundation construction are given below:

1.

The drilled shaft contractor should submit installation procedures including concrete
placement methods.

Full-time monitoring of drilling of the shaft to confirm the soil profile.

Cleaning of shaft bottom test prior to concrete placement using a cleanout bucket
to ensure that all loose material is removed.

Low strain integrity testing of the initial three shafts should be performed after
concrete has partially cured for at least seven days.

Excavation support specifications should be prepared by the design team. This
specification should include maximum permissible horizontal movements of support
wall and discuss required monitoring program to be used during construction.

Provisions should be made for obstructions that may be encountered during site
excavations and foundation installations. These are expected to include existing
foundation walls and floor slabs.

It is recommended that observation and monitoring be provided during the foundation
construction by a geotechnical engineer or experienced soils technician who is familiar with
the subsurface conditions and the foundation design criteria. These services should
include the observation and documentation of the installation methods, the reinforcing steel
and concrete installation and testing. Additionally, it is recommended that a drilled shaft
specification, specific for this project, be included in the construction contract documents.
A recommended draft of this specification is included as Appendix D.
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SECTION SEVEN Limitations

This report has been prepared to assist Forest City Commercial Group in the foundation
design for the P1 Parking Garage on N . Wolfe Street in Baltimore, Maryland. The work
was carried out in accordance with reasonable and accepted engineering practices. No
warranty or guarantee, either written or implied, is applicable to this work. The
recommendations presented in this report are based upon the assumption that the
subsurface conditions do not deviate appreciably from those disclosed by the subsurface
exploration, and that competent monitoring and testing will be conducted during
construction. Any changes in the proposed design of the facilities or variations in the
existing site conditions from those assumed in this report must be brought to the attention
of D.W. Kozera, Inc. so that we have the opportunity to review the changes, and if
necessary, modify the recommendations to suit the new conditions.

Soil samples obtained during the course of the investigation will be retained at our facility

for a period of three months. After that time, the samples will be discarded unless other
arrangements are made by your office.
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FIGURE NUMBER 2

Subsurface Profiles
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FIGURE NUMBER 3

Typical Subdrainage Requirements
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Drilled Shaft

[EAST BALTIMORE DEVELOPMENT

D.W. KOZERA, INC.

1408 BARE HILLS RD. BALTIMORE, MD 21209
PH. 410.823.1060 FAX. 410.8231062

PROFESSIONAL ENGINEERS AND GEOLOGISTS

TYPICAL SUB-DRAINAGE DETAIL

[PHASE-| PARKING GARAGE

CONTRACT No

05176.D

DATE:

MARCH 15, 2006

FIGURE NO

3




FIGURE NUMBER 4

Lateral Earth Pressure Diagrams




Vertical drainage board
oand Damp proofing within
two feet of ground surface

| /—SURCHARGE WHERE APPLICABLE
UPPER FLOOR

WALLS MUST BE
BRACED PRIOR P
TO BACKFILLING

BACKFILL TO
CONSIST 0OF
SOIL CLASSIFIED
AS SM OR BETTER
PER ASTM D2487

HORIZONTAL
PRESSURE FROM
SURCHARGE

€0.38x SURCHARGE>

<+ <

4* dio. slotted corrugated

BASIRRLRRS 0 1)

Filter Materlal
AASHTO M-43,
No. 7

LOWER FLOOR

Avg, Equivalent
Fluid Pressure

46H (PSP

BASEMENT WALLS WITH RESTRAINED HEAD CONDITION

EAST BALTIMORE DEVELOFMENT
PHASE-1 PARKING GARAGE, BALTIMORE MD

D.W. KOZERA, INC. LATERAL EARTH PRESSURE DIAGRAM
PROFESSIONAL ENGINEERS AND GEOLOGISTS BASEMENT WALL ConTRACT No 05176.

1408 BARE HILLS RD. BALTIMORE, MD 21209
PH. £10.823.1060 FAX. 410.8231062

DATE: MARCH {4, 2006

FIGURE NO LA




SURCHARGE WHERE APPLICABLE

HORIZONTAL
PRESSURE FROM
SURCHARGE

(0.34x SURCHARGE)

<t <

4" dla. slotted corrugated

BRrRTRYgRg tubine H(F 1)

——I 10 feet mln_lmum f—

Fitter Material
AASHTO M-43,
No. 7

Avg, Equivalent Avg. Equivalent
Fluid Pressure Fluld Pressure

350h (PSP> 38H (PSF)

—>
Sliding Friction
F = 042w

BACKFILL TO CONSIST OF SOIL CLASSIFIED
ML OR BETTER PER ASTM D2487

WALL MUST BE BRACED PRIOR TO BACKFILLING

EAST BALTIMORE DEVELOPMENT
P-| PARKING GARAGE, BALTIMORE

D.W. KOZERA, INC. LATERAL EARTH PRESSURE DIAGRAM
PROFESSIONAL ENGINEERS AND GEOLOGISTS RETAINING WALL ConTracT No 0517620
1408 BARE HiLLS RD. BALTIMORE, MD 21209 DATE: MAR IS5, 2006

PH. 410.823.1060 FAX. 410.8231062

FIGURE NO 4B




APPENDIX A

Test Boring Logs
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PROFESSIONAL ENGINEERS AND GEOLOGISTS
1408 BARE HILLS RD. BALTIMORE, MD 21209

PH. £10.823.1060 FAX. 410.8231062

TEST BORING LOCATION PLAN
¢ Test Boring Locatlon

EAST BALTIMORE BEVELOPMENT
P-1 PARKING G ARAGE

ICONTRACT NUMBER

05176.D

DATE

03/15/2005

FIGURE NUMBER

APX-A
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D. W. KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.:

Contract No.:

Page:

B-1
05176.D
1 of 1

TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/13/06

Project:  East Baltimore Development Ground Surf. El. () : 72.0
. . : 2-1-06
Location: P-1 Parking Garage Date Started
Balti Marvi Date Completed : 2-1-06
altimore, Maryland Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller - Ed
Date Time Depth Casing Caved ’
Encountered 21 00:00 23.5 23.5 -— Rig
Completion 2-1 12:01 - - - ) "
Casing Pulled 2-1 12:02 19.2 25.0 Drill Method : 3 1/4" HSA
23 00:00 19.7 21.0 Inspector . A Zmoda
[~
8 (4} .g
Surf. | & £l a g
Depth | Elev. | E | Blow | "N" |Water| & | & g
(ft) 72.0 | u |Counts| Value | Level | O | O Description . | Stratum Remarks
0+ -
T 70 lI| 423 5 gr%yb':nl)l\-f!/-nwnh Sand and Gravel, wet, red A Topsoil = 0.5'
6T 233 | 6
Tes 2-2-1 3 Clayey Sand FILL, moist, orange brown —
0L 123 | 5 do; with Silt FILL layer at 8.5' -
+60
15+
Tss |[B]] 11| 2 POORLY GRADED SAND with Clay, wef, B
T orange brown
of |[Ell22¢| 6 | ¥ o
+50 o
251 67-8 | 15 - do; tan, white with Silt lenses at 23.5'
+as
30 81010 20 SILTY SAND, wet, white o
T 40 g
35 E [9]]| so-9 | 18 s
T 35
a0 10-9-13| 22
+30
45T [11]|12-16-16| 32
+25
50 - 16-17-17| 34 do; trace Gravel at 48.5'
T SANDY SILT, moist, gray Cc
55 11-13-13| 26 i3
+1s M
60 - 12-14-13| 27 do; green at 58.8' =
e 3
€ o
T 10 DISINTEGRATED ROCK, moist, olive 3 D
65 [15] |32-63-80| 143 green o
+s
70L 56-100/7") 100/1"
1o
= | 100i2" | 100/2" do; dark green at 73.5'
Bottom of boring at 73.7'




TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/13/06

D. W.KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.:

Contract No.:

Page:

B-2
05176.D
1 of 1

Project:  East Baltimore Development Ground Surf. EL. (£) : 72.0
. . 1 2-7-
Location: P-1 Parking Garage Date Started 7-06
Balti Marvland Date Completed : 2-7-06
aluimore, Marylan Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS N .
Date Time Depth Casing Caved Driller - Ed
Encountered 2-7 00:00 23.5 23.5 — Rig
Completion 2-7 12:01 - - — ) .
Casing Pulled 27 12:02 None 20.0 Drill Method ¢ 3 1/4"HSA
2-8 00:00 None - 20.2 Inspector : A. Zmoda
8 o S
Suf. | & £lq ‘g
Depth | Elev. | E | Blow | "N" |Water| & | & S
(ft) 72.0 | v |Counts| Value | Level | @ | D Description L | Stratum Remarks
0 —+ T T n
T 70 664 10 Sandy Silt FILL, moist, brown and white A Crushed Stone = 0.5'
51 3-2-2 do; tan at 3.5' i
165 3-3-3 Cinders FILL, dry, black
T | AND i
ol 223 SILTY SAND, moist, tan B
60
15T [6]| 332 | 5 do; moist, yellow, tan at 13.5'
+55
20T [6]| 565 | 11 do; tan at 18.5'
Tso
T v
251 877 | 14 SILTY SAND, wet, red brown
T [&]
T45 E
30 & 12-2221 43 do; medium brown at 28.5' §
35T [9]] 836 9 do; light gray with red brown lenses at 33.5'
+35
40T 777 14 do; trace gravel at 38.5"
+30
451 3-3-6 9 do; red brown and light gray at 43.5'
+25
50 T 204042 82 DISINTEGRATED ROCK, dry, red brown D
-+ 20 —
£ SILT, moist, gray geeen S C
55T 9917 | 26 é
Tis ML &
601 9-13-19| 32 do; olive green, with Sand at 58.5'
Bottom of boring at 60.0'




D. W. KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.:
Contract No.:

Page:

B-3
05176.D
1 of 1

TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/20/06

Project:.  East Baltimore Development Ground Surf. EL. () : 74.0
. . : 2-6-
Location: P-1 Parking Garage Date Started 6-06
Balti Marvl Date Completed : 2-6-06
altimore, Maryland Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller - Ed
Date Time Depth Casing Caved ’
Encountered 2-6 00:00 23.5 23.5 — Rig
Completion 2-6 12:01 --- - — ) .
Casing Pulled 2-6 12:02 Dry - 21.0 Drill Method 1 31/4"HSA
Inspector : A.Zmoda
[=3
3 Q 2
Surf. | & £l a g
Depth | Elev. | E | Blow | "N" |Water| & | 3 E
(ft) 740 | o |Counts| Value | Level | O | D Description w. | Stratum Remarks
0+ - - v .
<+ Silty Sand FILL with Gravel and brick, = A Topsoil = 0.0"
T 5137 20 moist, brown L P
-+ 70 -19- A1 SANDY SILT, moist, brown B
5T 9-19-23| 42 o
T 12-20-146 36
101 %5 s10-11| 21 SILT with Sand, moist, white
T ML
15100 |[5]f 456 | 1 SILTY SAND, moist, tan
1T o
20T 55 [6]] 347 11 S
T S
=T v E
2T 50 876 | 13 - do; with cemented sand lense, wet, red,
€L brown at 23.5'
30 45 4-4-3 7 do; tan at 28.5'
+40 2
T [9]| 422 | 4
+35  |[A0]| 2100 | 19
40 SILT with Sand, moist, white c
451 30 |[11]]11-19-22] 41 ML | do; light blue gray at 43.5'
1T -
—= =
50 125 105472 126 DISINTEGRATED ROCK, moist, olive 2 b
1T green e
551 20 28-18-24| 42 SILT, moist, olive green c
0 ML
so L 10 25-32-67) 99 DISINTEGRATED ROCK, moist, olive D
\green
Bottom of boring at 60.0'




D. W. KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.: B-4
Contract No.: 05176.D
Page: 1 of 1

TEST_BORING_LOG 05176.GPJ KOZERA GDT 3/13/06

Project.  East Baltimore Development Ground Surf. El. (£): 75.0
. : . 2-8-06
Location: P-1 Parking Garage Date Started
. Date Completed : 2-9-06
Baltimore, Maryland Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller - Ed
Date Time Depth Casing Caved ’
Encountered 2-8 00:00 37.0 - 38.5 Rig
Completion 2-8 12:01 — — — ) ) .
Casing Pulled 2-9 00:00 26.9 — 39.9 Drill Method 1 31/4"HSA
2-9 12:01 29.0 30.4 Inspector : A. Zmoda
8 5
Q =
suf. | 3 £l 5
Depth | Elev. | E | Blow | "N* |Water| & | 3 S
(ft) 75.0 | ® |Counts| Value | Level | O | O Description w. | Stratum Remarks
075 (1] 55 | s Silty Sand FILL, moist, tan A" TTopsoil = 0.5
5T 70 [2]] 237 | 10 do; with Silt and Clay layers at 3.5' =
T 3-6-5 11 SILTY SAND, moist, white B
10T 65 [4]] o089 | 17
15Te |[B]] 457 | 12 do; tan at 13.5'
20 + w5 |[B]] 468 | 12 POORLY GRADED SAND, moist, tan
25 T 50 13-15-17] 32 SILTY SAND, moist, tan
30145 27-60-93| 153 SILT, trace Sand, moist, white g
o E
35 L4p |[9][354560 105 do; with Silty Sand layers at 33.5' S
—+ SILTY SAND, wet, white
40T 35 7-14-11| 25
45T 30 11-12-12] 24 do; with red brown layers at 43.5’
50 + o5 |[12][13-20-20| 40 do; white at 48.5'
T ss3s20 55 R WELL GRADED SAND with Gravel, wet,
55::20 oae:o: SW tan
T eeee =
£ _ °0%0%s 3
)| 2. | 143 s DISINTEGRATED ROCK, moist, tanand 2| D
\VLhite K
Bottom of boring at 60.0'




TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/20/06

Al

p

D. W. KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.:

Page:

Contract No.:

B-5
05176.D
1 of 1

Project:  East Baltimore Development Ground Surf. El. (£): 77.0
. . . 2-6-06
Location: P-1 Parking Garage Date Started
ti Date Completed : 2-6-06
Baltimore, Maryland Contractor : EBA Engineering, inc.
GROUNDWATER OBSERVATIONS Driller - Ed
Date Time Depth Casing Caved ’
Encountered 2-6 00:00 27.5 28.5 -— Rig
Completion 2-6 12:01 — — - . .
Casing Pulled 2-6 12:02 26.5 33.0 Drill Method 3 1/4" HSA
Inspector . A. Zmoda
3 5
Q B
Surf. %. '-g_ 0 g
Depth | Elev. | E | Blow | "N" |Water| & | § E
(ft) 77.0 | » |[Counts| Value | Level | O | D Description W | Stratum Remarks
0T 75 [A]| 443 7 Sandy Silt FILL, moist, red brown, tan A Topsoil = 0.2'
5T 2-34 =
T 3| 232
170 do; with construction debris at 7.0
10 2513 | 18 SILTY SAND, moist, white B
+65
15T [ 5 ]i11-18-19] 37
+60
20T (6 ]|13-2530] 55 do; tan-yellow at 18.5'
Tss
25T 10-13-20] 33 | SM
190 % do; red brown, wet at 27.0
301 11-16-21| 37
s 3
35 [9]| 246 | 10 do; tan at 33.5' §
140
a0t 4810 18 11T | SANDY SILT, wet, white
T35 ' POORLY GRADED SAND with Silt and
451 6119 | 20 Gravel, wet, tan
+30
50 = 789 | 17
+25
551 7912 | 21 SANDY SILT, wet, brown
T 11| ML _
T20 1 E]
T 75-42-72| 114 DISINTEGRATED ROCK, moist, tan and h=) D
60T white &
Bottom of boring at 60.0' o




K D. W. KOZERA, INC.
é? A Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.: B-6
Contract No.: 05176.D
Page: 1 of 1

TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/13/06

Project:  East Baltimore Development Ground Surf. EL. () 77.0
Location: P-1 Parking Garage Date Started + 2:2:06
Balti Marviand Date Completed . 2-3-06
altimore, Marylan Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller " Ed
Date Time Depth Casing Caved e ’
Encountered 2-2 00:00 37.0 33.5 - Rig
Completion 2-2 12:01 -—- - - j Y
Casing Pulled 23 00:00 25.0 313 Drill Method : 3 1/4"HSA
Inspector : A Zmoda
o
) () 8
Surf. | & Sla g
Depth | Elev. | E | Blow | "N" |Water| @ | 3 £
(ft) 77.0 | » |Counts| Value | Level | O | D Description L | Stratum Remarks
0 <4 n n 0
T 75 .23 5 Sandy Silt FILL, moist, white and tan A Topsoil = 0.3'
5T 2-2-1 3 contains brick and concrete rubble at 3.5' =
- 70 2-3-2 5
10 I 2-1-2 3
—+ SILTY SAND with Sand layers, moist, B
T 65 white and tan
st (B 2| 2
+60
20 [6]) 645 | 9
+ 55
25T 654 | 9 ) 4 POORLY GRADED SAND with Silt, moist,
1 - red, brown
T 50
30 - 6-11-11| 22 SILT, trace Sand, moist, white
T4 ML Q
a5 T [ 9 | |14-26-30, 56 5
4 [~]
+40 AVAR RS SANDY SILT, moist, white a
a0 15-21-25 46 1ML
+35 :
-+ SILTY SAND, wet, white
45 9-10-12| 22
+30
50 L 9-16-26 | 42 do; with red brown layers at 48.5'
+25
55T 16-24-32| 56
20 E
60 - L14]| 42-43-| 143/ DISINTEGRATED ROCK with ironite, 2] D
005" | 14 moist, tan to brown 2
Bottom of boring at 60.0'
[




TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/13/06

D. W. KOZERA, INC.
Baltimore, Maryland

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

TEST BORING LOG

Boring No.: B-7
Contract No.. 05176.D
Page: 1 of 1

Project.  East Baltimore Development Ground Surf. E. () : 78.0
Location: P-1 Parking Garage Date Started $ 2806
Balti Marviand Date Completed : 2-9-06
altimore, Marylan Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller - Ed
Date Time Depth Casing Caved ’
Encountered 2-8 00:00 29.0 28.5 - Rig
Completion 2-8 12:01 - == - . "
Casing Pulled 2-8 12:02 28.7 29.3 Drill Method © 31/4"HSA
29 00:00 28.0 — 29.1 Inspector : A. Zmoda
3 o 3
Surf. | & = |la g
Depth | Elev. | E | Blow | "N" |Water| & | § 5
(ft) 78.0 | » |Counts| Value | Level | O | D Description . | Stratum Remarks
o (1] see | 12 Sandy Silt FILL, moist, brown and gray A" [Topsoil = 0.4
175 =
5T 8-8-8 16 concrete rubble, dry, white at 3.5'
T 777 | 14 SILTY SAND, moist, white B
70
10T 498 | 17 do; with tan lenses at 8.5'
+65
151 [5]] 4810 18 SANDY SILT, moist, white
T POORLY GRADED SAND, moist, yellow
160 tan
20T [6]] 778 | 15
T 55
o5 89-10 | 19 do; red brown with Sandy Silt layers at
1 23.5
T 50 SILTY SAND, wet, tan
30T 5107 | 17
Q
T &
—45 o
35 E [9]| 7914 | 23 s
T 40
a0l 18-21-22| 43
35
a5 17-25-38| 63
T30
501 18-26-47] 73
T
T
+25
551 35-40-48| 88 NN POORLY GRADED SAND with Silt, moist,
T "I sp | white
T 20 ] 1| SM
60 42-55-71| 126
Bottom of boring at 60.0'
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GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

D. W. KOZERA, INC.

Baltimore, Maryland

TEST BORING LOG

Boring No.: B-8
Contract No.: 05176.D
Page: 1 of 1

TEST_BORING_LOG 05176.GPJ KOZERA.GDT 3/13/06

Project:  East Baltimore Development Ground Surf. El. (¢) : 81.0
. : : 2-3-06
Location: P-1 Parking Garage Date Started
. Date Completed : 2-3-06
Baltimore, Maryland Contractor : EBA Engineering, Inc.
GROUNDWATER OBSERVATIONS Driller . Ed
Date Time Depth Casing Caved ’
Encountered 2-3 00:00 33.5 33.4 - Rig
Completion 2-3 12:01 - - — ) .
Casing Pulled 2-3 12:02 31.6 33.6 Drill Method : 31/4"HSA
2-6 00:00 30.3 - 32.3 Inspector . A Zmoda
c
Surf. E E [} "%
. Q.
Depth | Elev. | £ | Blow | "N" |water| & | g
(ft) 81.0 | v |Counts| Vaiue | Level | O | D Description L | Stratum Remarks
0 —_ n T 3
180 [7]| 423 5 Silty Sand FILL, moist, medium brown A Topsoil = 0.5'
+ 77| 333 do; rubble at 3.0
5T .5 6 Clay FILL with Sand layers, moist, red,
L 2-3-3 6 brown
10T 2-2-3 5 Silt FILL, moist, mulitcolor =
151 [5]| 234 | 7
T 65
20+ o0 [6]| 24| © SILTY SAND, moist, white B
251 11-13-15| 28 do; tan at 23.5'
T 55
3oL 13-20-20| 40 v POORLY GRADED SAND, moist, tan
+ 50 -
1 \v4
35T [9][13-17-13| 30 -
T 45
a0l 9-20-19| 39 SILTY SAND, trace Gravel, wet, red brown
+40
45T . 23-36-50 86 | STET with Sand, moist, ight gray
T Q
4 [1]
sot 202530 55 e WELL GRADED SAND, trace Gravel, wet, | &
Tag el SW red tan 5
+ 73] |s2-22.32| 54 POORLY GRADED SAND with Silt and
S5 25 3 Gravel, wet, tan
60 L 40-40-56| 96
T 20
65 E [15] |25-36-55| 91
+15
701 4565-100 165 POORLY GRADED SAND, wet, tan
+10
75 = 85/100/4'1 100/4"
Ts
T 92-100/21 100/2" do; with gravel at 78.5'
Bottom of boring at 79.2'




APPENDIX B

Lateral Load Analysis
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05176.1po

LPILE Plus for windows, Version 4.0 (4.0.8)

Analysis of Individual Piles and Drilled shafts
Ssubjected to Lateral Loading Using the p-y Method

() Copyri?ht ENSOFT, Inc., 1985-2003
ATT Rights Reserved

This program is licensed to:

ws

s Q
pPath to file locations: c:\Pro?ram Files\Ensoft\LpileP4\ V;S
Name of input data file: 05176. Ipd

Name of output file: 05176.1po

Name of plot output file: 05176.1pp

Name of runtime file: 05176.1pr

Date: March 14, 2006 Time: 14:25: 2

Units Used in Computations - US Customary Units, inches, pounds
Basic Program Options:

Analysis Type 1: i . L
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation Options:

0n1¥ internally-generated p-y curves used in analysis

Analysis does not use p-y multipliers (individual pile or shaft action only)
Analysis assumes no shear resistance at pile tip

Analysis for fixed-length pile or shaft only

No computation of foundation stiffness matrix elements

- Output summary table of values for pile-head deflection, maximum

bending moment, and shear force only

- Analysis assumes no soil movements acting on pile

- No additional p-y curves to be computed at user-specified depths

Solution Control Parameters:
- Number of pile increments = 100
Page 1



05176.1po
- Maximum number of iterations allowed
- peflection tolerance for convergence
- Maximum allowable deflection

100
1.0000E-05 1in
1.0000E+02 1in

Printing Options: ) . ) )
- only summary tables of pile-head deflection, maximum bending moment,
and maximum shear force are to be printed in output file.

Pile Length = 600.00 in
Depth of ?round surface below top of pile = .00 1in
Slope angle of ground surface = .00 deg.

Structural properties of pile defined using 2 points

Point Depth Pile Moment of Pile Modulus of
X Diameter Inertia Area Elasticity
in in in¥%*4 Sq.in 1bs/sq.in

1 0.0000 48.000 260576.2000 1809.5000 3000000.000
2 600.0000 48.000 260576.2000 1809.5000 3000000.000

The soil profile is modelled using 3 Tlayers

Layer 1 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei]e to bottom of layer
p-y subgrade modulus k for top of soil Tayer
p-y subgrade modulus k for bottom of Tayer

.000 1in

156.000 1in
35.000 1bs/in**3
35.000 1bs/in**3

Layer 2 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei1e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

156.000 1in
396.000 in
85.000 1bs/in**3
85.000 Tbs/in**3

Layer 3 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei1e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of Tayer

396.000 1in
900.000 in
135.000 1bs/in**3
135.000 1bs/in**3

(Depth of lowest Tlayer extends 300.00 in below pile tip)

Distribution of effective unit weight of soil with depth
is defined using 6 points

Point Depth X eff. unit weight
Page 2



05176.1po

NO. in 1bs/in**3
1 .00 .06300
2 156.00 .06300
3 156.00 .03600
4 396.00 .03600
5 396.00 03900
6 900.00 03900

Distribution of shear strength parameters with depth
defined using 6 points

Point Depth X Cohesion ¢ Angle of Friction E50 or RQD
No. in Tbs/in**2 Deg. k_rm %
1 .000 .00000 28.00 0 memmme e
2 156.000 .00000 28.00 @ eeeeee e
3 156.000 .00000 32.00 2 memm—e ammeeo
4 396.000 .00000 32.00 000 —emmem oo
5 396.000 .00000 36.00 0000 memmee e
6 900.000 .00000 36.00 00 —emme— mmme o
Notes:

(1) cohesion = uniaxial compressive strength for rock materials.

(2) values of E50 are regorted for clay strata.

(3) Dpefault values will be generated for ES50 when input values are O.
(4) RQD and k_rm are reported only for weak rock strata.

Number of Tloads specified = 4

Load Case Number 1

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
shear force at pile head 75000.000 1bs

Bend1n? moment at pile head .000 in-1bs

Axial load at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)

Load case Number 2
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05176.1po
Pile-head boundary conditions are Shear and Moment (BC Type 1)
shear force at pi%e head 100000.000 1bs
Bending moment at pile head .000 in-1bs
Axial ?oad at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)
Load Case Number 3

Pile-head boundary conditions are Shear and Moment (BC Type 1)
shear force at pile head 150000.000 Tbs

Bendin? moment at pile head .000 in-1bs

Axial Toad at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)
Load Case Number 4

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
shear force at pile head 200000.000 1bs

Bendin? moment at pile head .000 in-1bs

Axial Toad at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)

Computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 1

Pile-head boundary conditions are Shear and Moment (BC T{ge 1
specified shear force at pile head 75000.000 lbs
specified bendin? moment at pile head .000 in-1bs
Specified axial load at pile head 1200000.000 Tbs

(Zero moment for this load indicates free-head conditions)

output verification:

Computed forces and moments are within specified convergence limits.

Computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 2

Pile-head boundary conditions are Shear and Moment (BC Type 1)
specified shear force at pile head 100000.000 ¥Es
Specified bend1n? moment at pile head .000 in-1bs
Specified axial load at pile head 1200000.000 1bs

(zero moment for this load indicates free-head conditions)

output verification:
Computed forces and moments are within specified convergence 1imits.
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computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 3

pile-head boundary conditions are Shear and Moment (BC T¥Be b))
specified shear force at pile head 150000.000 1bs
specified bendin? moment at pile head .000 in-1bs
specified axial Toad at pile head 1200000.000 1bs

(zero moment for this load indicates free-head conditions)

output verification:

computed forces and moments are within specified convergence limits.

Computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 4

Pile-head boundary conditions are Shear and Moment (BC T¥Be 1)
specified shear force at pile head 200000.000 1bs
Specified bendin? moment at pile head .000 1in-Tbs
Specified axial load at pile head 1200000.000 1bs

(zero moment for this load indicates free-head conditions)

output verification:

computed forces and moments are within specified convergence 1imits.

pefinition of symbols for pile-head boundary conditions:

y = pile-head displacment, in
M = pile-head moment, Tbs-in
V = pile-head shear force, 1lbs
S = pile-head slope, radians
R = rotational stiffness of pile-head, in-1bs/rad
BC Boundary Boundary Axial Pile Head Maximum Maximum
Type condition Condition Load Deflection Moment Shear
1 2 Tbs in in-1bs 1bs
1 v= 75000.000 M= 0.000 1.200E+06 .3595  7.574e+06 75000.0000
1 v=100000.000 M= 0.000 1.200E+06 .4812 1.010e+07 100000.0000
1 v= 1.50E+05 M= 0.000 1.200E+06 .7663  1.539e+07 150000.0000
1 v= 2.00E+05 M= 0.000 1.200£+06 1.1709 2.181E+07 200000.0000

The analysis ended normally.
Page 5
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05176.1po

LPILE Plus for windows, Version 4.0 (4.0.8)

Analysis of Individual Piles and Drilled shafts
subjected to Lateral Loading Using the p-y Method

(c) Copyright ENSOFT, Inc., 1985-2003
Al1l Rights Reserved

This program is licensed to:

ws

s

Path to file locations: c:\Pro?ram Files\Ensoft\LpileP4\
Name of input data file: 05176. Ipd

Name of output file: 05176.1po

Name of plot output file: 05176.1pp

Name of runtime file: 05176.1pr

Date: March 14, 2006 Time: 14:30:13

Units Used in Computations - US Customary Units, inches, pounds
Basic Program Options:

Analysis Type 1: ) ) o
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation oOptions:

0n1¥ internally-generated p-y curves used in analysis

Analysis does not use p-y multipliers (individual pile or shaft action only)
Analysis assumes no shear resistance at pile tip

Analysis for fixed-length pile or shaft only

No computation of foundation stiffness matrix elements

output summary table of values for pile-head deflection, maximum

bending moment, and shear force only

- Analysis assumes no soil movements acting on pile

- No additional p-y curves to be computed at user-specified depths

| I S B |

solution Control Parameters:
- Number of pile increments 100

;age 1



05176. 1po
- Maximum number of iterations allowed
- Deflection tolerance for convergence
- Maximum allowable deflection

100
1.0000E-05 1in
1.0000E+02 1in

Printing Options: ) ) . )
- only summary tables of pile-head deflection, maximum bending moment,
and maximum shear force are to be printed in output file.

Pile Length . = 600.00 1in
pepth of ground surface below top of pile = .00 1in
Slope angle of ground surface = .00 deg.

structural properties of pile defined using 2 points

Point Depth Pile Moment of Pile Modulus of
X Diameter Inertia Area Elasticity
in in in**4 Sq.1in Tbs/sq.1in

1 0.0000 54.000 417392.7100 2290.2000 3000000.000
2 600.0000 54.000 417392.7100 2290.2000 3000000.000

The soil profile is modelled using 3 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer

Distance from top of E11e to bottom of layer
k

.000 in

156.000 in
35.000 1bs/in**3
35.000 1bs/in**3

p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

Layer 2 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

156.000 1in
396.000 in
85.000 1bs/in**3
85.000 1bs/in**

Layer 3 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of E11e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

396.000 1in
900.000 in
135.000 1bs/in**3
135.000 1bs/in**3

LI |

(Depth of lowest Tlayer extends 300.00 in below pile tip)

Distribution of effective unit weight of soil with depth
is defined using 6 points

Point Depth X Eff. Unit weight
Page 2
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No. in Tbs/in**3
1 .00 .06300
2 156.00 .06300
3 156.00 .03600
4 396.00 .03600
5 396.00 .03900
6 900.00 .03900

Distribution of shear strength parameters with depth
defined using 6 points

Point Depth X Cohesion ¢ Angle of Friction E50 or RQD
No. in Tbs/in%*2 Deg. k_rm %
1 .000 .00000 28.00 0 mmmmem emmee-
2 156.000 .00000 28.00 200 ——eeem amea-
3 156.000 .00000 32.00 20 mmemmmem emmee-
4 396.000 .00000 32.00 2 eemm—mm~ mmmeeo
5 396.000 .00000 36.00 2= o—mmmmm em—ee-
6 900.000 .00000 36.00 20 mememmm e
Notes:

(1) cohesion = uniaxial compressive strength for rock materials.

(2) values of E50 are reBorted for clay strata.

(3) Dpefault values will be generated for E50 when input values are 0.
(4) RQD and k_rm are reported only for weak rock strata.

Number of loads specified = 4

Load Case Number 1

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
Shear force at pile head 75000.000 Tbs

Bendin? moment at pile head .000 in-1bs

Axial load at pile head 1200000.000 1bs

(Zero moment at pile head for this load indicates a free-head condition)

Load case Number 2
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Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
Shear force at pile head 100000.000 1bs
Bendin? moment at pile head .000 in-1bs
Axial Toad at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)
Load case Number 3

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)
Shear force at pile head = 150000.000 1bs
Bendin? moment at pile head = .000 in-1bs
Axial load at pile head = 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)
Load Case Number 4

Pile-head boundar¥ conditions are Shear and Moment (BC Type 1)

Shear force at pile head 200000.000 1bs

Bendin? moment at pile head .000 in-1bs
Axial load at pile head 1200000.000 1bs

(zero moment at pile head for this load indicates a free-head condition)

Computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 1

Pile-head boundary conditions are Shear and Moment (BC T{Be 1)
Specified shear force at pile head 75000.000 1lbs
Specified bendin? moment at pile head .000 in-1bs
Specified axial load at pile head 1200000.000 1bs

(Zero moment for this load indicates free-head conditions)

output verification:

computed forces and moments are within specified convergence limits.

Computed values of Load Distribution and Deflection
for tateral Loading for Load Case Number 2

Pile-head boundary conditions are Shear and Moment (BC Type 1)
specified shear force at pile head = 100000.000 ¥Bs
Specified bendin? moment at pile head = .000 in-1bs
Specified axial load at pile head = 1200000.000 1bs

(zero moment for this load indicates free-head conditions)

Output Verification:
Computed forces and moments are within specified convergence 1imits.
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Computed values of Load Distribution and Deflection

for Lateral Loading for Load Case Number

3

Pile-head boundary conditions are shear and Moment (BC T¥Ee D
s

Specified shear force at pile head 150000.000
Specified bendin? moment at pile head
o}

specified axial ad at pile head

i

.000 in-Tbs
1200000.000 1bs

(Zzero moment for this load indicates free-head conditions)

output Vverification:

computed forces and moments are within specified converge

computed values of Load Distribution and Def
for Lateral Loading for Load Case Number

Pile-head boundary conditions are Shear and Moment (BC Ty
Specified shear force at pile head 200000.000 1
Specified bendin? moment at pile head .000 i
specified axial Toad at pile head 1200000.000 1

(Zero moment for this load indicates free-head conditions

output Vverification:

Computed forces and moments are within specified converge

Definition of symbols for pile-head boundary conditions:

y = pile-head displacment, 1in
M = pile-head moment, 1bs-in
vV = pile-head shear force, 1bs
S = pile-head slope, radians
R = rotational stiffness of pile-head, in-1bs/rad
BC Boundary Boundary Axial Pile Head
Type Condition condition Load Deflection
1 2 1bs in
1 v= 75000.000 M= 0.000 1.200E+06 . 2880
1 v=100000.000 M= 0.000 1.200E+06 .3840
1 v= 1.50e+05 M= 0.000 1.200e+06 .5797
1 v= 2.00E+05 M= 0.000 1.200E+06 .8142

The analysis ended normally.
Page 5
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ge 1
s
n-1bs
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)
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Maximum Maximum
Moment Shear
in-1bs Tbs

8.318E+06 75000.0000
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East Baltimore- P1-Parking Garage
Date and Time: 3/14/2006 1:28:17 PM

MCE Parameters - Conterminous 48 States

Zip Code - 21205 Central Latitude = 39.301588
Central Longitude =-076.562221

Data are based on the 0.10 deg grid set

Period SA
(sec) (%Q)
0.2 019.9 Map Value, Soil Factor of 1.0
1.0 006.4 Map Value, Soil Factor of 1.0
MCE Parameters x Specified Soil Factors
0.2 023.9 Soil Factor of 1.20
1.0 010.9 Soil Factor of 1.70

MCE Parameters - Conterminous 48 States

Zip Code - 21205 Central Latitude = 39.301588
Central Longitude =-076.562221

Data are based on the 0.10 deg grid set

Period SA
(sec) (%9)
0.2 019.9 Map Value, Soil Factor of 1.0
1.0 006.4 Map Value, Soil Factor of 1.0
MCE SPECTRUM x SOIL FACTORS
Fa=1.20
Fv=1.70
Period SA
(sec) (%g)
0.000 009.5 0.4FaSs
0.091 023.8 To

0.200 023.8 T=0.2, FaSs
0.455 023.8 Ts

0.500 021.7

0.600 018.1

0.700 015.5

0.800 013.6

0.900 012.1

1.000 0109 T=1.0, FvS1
1.100 009.9

1.200 009.0

1.300 008.3

1.400 007.8

1.500 007.2

1.600 006.8

1.700 006.4

1.800 006.0

1.900 005.7

2.000 005.4



Maximum Considered Earthquake Ground Motion
Fa=1.20 F1=170
Zip Code = 21205

Central Lat. = 39.301588 deg Central Long. = -76.562221 deg

0.5

0.4

0.3

0.2

= B

0.1

Spectral Aceeleration, g

0 0.5 1 1.5

Period, sec

{Period, sec Sa, g
0.00 0,095
0.09 0.238
0.20 0.238
0.46 0.238
0.50 0.217
0.50 0.131
0.70 0.155|
0.80 0.136]
0.90 0.121
1.00 0.109
1.10 0.099
1.20 0.090
1.30 0.083
1.40 0.078
1.50 0.072
1.60 0.068|
1.70 0.064
1.80 0.060
1.90 0.057
2.00 0.054
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East Baltimore Development P1 Parking Garage
DRILLED CAISSONS / CAISSONS

PART 1 - GENERAL

1.10 SECTION INCLUDES:

A. Provide equipment, material, devices, labor and supervision necessary to furnish and install,
but not necessarily limited to the following:

1.

2.

Drilling and excavating of shafts for drilled caissons.
Cleaning of drilled caisson bottoms and sockets.
Dewatering of drilled caisson excavations.

Steel casings and liners.

Reinforcing and dowels from drilled caissons into columns or grade beams directly
above.

Concrete and concreting of drilled caissons.
Disposal of excavated materials.

Survey work - including layout, surveys, elevations, and measurements.

1.11 BASIS OF CONTRACT

A. Contract shall be based on the number of caissons shown on the drawings, satisfactorily
installed to conform to the diameters and elevations shown. The Contract for the caissons
will be ona Lump Sum basis, with adjustments made for work as actually measured in-
place. Limited amounts of excavation below these depths are expected. Some
obstructions may be encountered, consisting of demolition materials and the remains of
previous existence. Groundwater may be encountered in the shafts.

1.12 RELATED SECTIONS

1. Section 02200: Earthwork
2. Section 3300: Concrete
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1.20 REFERENCES

A.

B.

ACI 301 - Specifications for Structural Concrete for Buildings.

SP-15 - ACI Field Reference Manual: Specifications for Structural Concrete for Buildings
with Selected ACI and ASTM References.

1.30 MEASUREMENT AND PAYMENT

A.

Basis of Bids: Bids shall be based on the number of drilled caissons, length from top
elevation to bottom of the shaft and the diameter of the shaft, as shown on the Drawings.

No payment will be made for drilled caisson construction not represented by a submitted
report verified by the Geotechnical Engineer.

Basis for Payment:

1.

Payment for drilled caissons will be made on the actual quantities of drilled
caissons in-place and accepted. The actual length and shaft diameter may vary to
coincide with the elevations where satisfactory bearing strata is encountered, with
the actual bearing values of the bearing strata determined by the Geotechnical
Engineer and with the stability and characteristics of the soil strata. (Adjustments
to the Contract Sum will be made in accordance with unit prices for greater or
lesser quantities of materials.)

There will be no compensation for excavation, concrete fill, reinforcing, telescoping
of casings, or other costs due to unauthorized overexcavating shafts in any
dimensions. No payment will be made for rejected drilled caissons.

There will be no compensation for excavation from present grade to top of drilled
caissonifdrilled caisson work should proceed before site work excavation and
grading is complete.

Prices quoted shall include full compensation for labor, materials, tools, equipment
and incidentals required for excavation, trimming, shoring casing, dewatering,
reinforcement, concrete and other necessary items for complete installation.

Excavated materials will be classified in accordance with the following
descriptions.

a. Caisson earth excavation (normal excavation) is defined as materials
encountered between the top of the drilled shaft and the final bearing
surface that can be excavated utilizing standard drilled shaft excavation
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methods and the minimum installation equipment defined herein. Standard
excavation methods and the minimum installation equipment defined
herein. Standard excavation methods include conventional earth auger,
stepped taper bit, carbide teeth on auger, or other attachments to the
auger.

b. Caissonrock excavation or obstructions are defined as any material or
obstruction that cannot be drilled with the drilling equipment specified as
the minimum installation equipment with an auger. The top of the rock is
defined as where a 36-inch diameter auger equipped with carbide rock
teeth advances less than two inches per five minutes of drilling at full
crowd force. No blasting will be allowed except with approval, in writing,
from the Architect. Rock excavation will be paid for the volume of the
shaft based on the plan diameter within the vertical limits of the area where
rock excavationisrequired. Allsoil-filled cavities, rock fragments, and
voids included in the rock excavation area shall be considered rock for the
full volume of the shaft from the initial contact with rock for payment
purposes. Where possible, normal drilling will be resumed after the rock
or obstruction is removed.

6. Payment for obstructions as defined herein will be for the volume of caissons
within the vertical limits of the obstructions only. The top and bottom limits of the
obstructions will be measured by the Geotechnical Engineer. The payment volume
will be the caisson cross-sectional areas as shown on the Contract Documents
times the height between the upper and lower limits of the obstruction as measured
by the Geotechnical Engineer.

7. Measurements will be based on plan diameter and plan top of caisson.
D. Unit Prices:

1. Payment for additional work and credit for deductions in work, shall be computed
inaccordance with the following Schedule of Unit Prices, which schedule shall
remain in effect until all work of the Contract has been completed and accepted.

2. The unit prices are firm, lump sum, all-inclusive cost of the work, including
materials, labor, layout, drafting, balancing, testing, tools, sundries, scaffolding,
trucking, transportation, cleaning, supervision, overhead, profit, and taxes.

3. When determining the number of units of work, calculate the actual surface,
volume, length, hours or number of individual items listed for the class of work,
complete, in-place, and accepted or omitted. Allowances for waste, loss,
breakage, damage, or difficulties will not be accepted.
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Unit Price

Number Description Unit
1 DRILLED CAISSON WORK
1.1 Normal Excavation of Drilled Caissons:
1.1.1 Depth greater than shown - Add Cubic YD
1.1.2 Depth greater than shown - Deduct Cubic YD
1.1.3 Additional drilled caisson - Add Cubic YD
1.1.4 Increase shaft diameter - Add Cubic YD

(before drilled caisson is excavated)

1.4 Obstructions:
Excavation - Add

1.5 Concrete:
1.5.1 Greater volume than shown - Add Cubic YD
1.5.2 Lesser volume than shown - Deduct Cubic YD

1.6 Reinforcing Steel and Dowels:
1.6.1 Greater weight than shown - Add Pound
1.6.2 Lesser weight than shown - Deduct Pound

1.7 Permanent Steel Sleeves:

Different sizes, left in-place Add Linear Ton

1.40 SUBMITTALS

A. Submit concrete material test reports for materials proposed for use in concrete mixes.

B. Submit preliminary drilled caisson reports of actual allowable bearing capacity at the
bottom of each shaft, issued as soon as possible after testing each excavation.
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Submit concrete design mix reports, listing all mixes required and their respective test
results.

Submit drilled caisson reports.

Submit one copy of the concrete batch trip ticket containing information as specified in
ASTM C-94 paragraph titled “Batch Ticket Information” including items 16.2.1 through
16.2.8. The ticket shall also clearly show the amount of water for the entire batch which
may be added in the field that will not exceed the water cement ratio specified by the
concrete design.

Concrete test reports, recording all pertinent information and compliance with project
specifications.

1.50 QUALITY ASSURANCE

A.

Installer Qualifications: Contractor specializing in drilled caisson construction who can
demonstrate that he has experience working in similar soil, who has at least five years
experience in work of similar scope and nature, and availability of qualified equipment
required herein.

Codes and Standards: Perform drilled caisson work in compliance with the applicable
requirements of Baltimore City codes and OSHA, and any other applicable governing
authorities having jurisdiction, including provisions for adequate protection to persons and

property.

Survey Work: Engage a registered surveyor acceptable to the Owner, Architect, and
Construction Manager to perform all surveys, layouts, and measurements for drilled
caisson work. The surveyor shall conduct the layout work for each drilled caisson to the
lines and levels required before excavation, and shall record the actual measurements of
each drilled caissons horizontal axial location, shaft diameter, bottom and top elevations,
deviations from specified tolerance, and other data as required.

Concrete Testing Services: The Owner shall employ a testing laboratory acceptable to the
Architect to perform material evaluation tests and to evaluate concrete mix design. Costs
of testing shall be borne by the Owner.

1. Materials and installed work may require testing and retesting, as directed by the
Architect, at any time during the progress of the work. Allow free access to
material stockpiles and facilities at all times. The retesting of rejected materials and
installed work shall be done at the Contractor’s expense.

2. Submit written reports to the Architect, for each material sampled and tested, prior
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to the start of work. Provide the project identification name and number, date of
report, name of Contractor, name of concrete testing service, source of concrete
aggregates, material manufacturer and brand name for manufactured materials, and
test results. Indicate whether or not material is acceptable for intended use.

3. Certificates of material properties and compliance with specified requirements may
be submitted in lieu of testing, when acceptable to the Architect. Certificates of
compliance must be signed by the material’s producer and the Contractor.

Design Criteria: The design of caisson foundations (size, type, and depth) have been
indicated as accurately as possible and are based on the results of the subsurface
explorations made and the bearing capacity indicated. The designs may vary accordingly,
with the materials actually encountered at their respective depths. Acceptable bearing will
be determined by the Geotechnical Engineer and designs confirmed or altered by the
Architect.

1. See Geotechnical Engineering Report prepared by D.W. Kozera, Inc. dated May
8, 2002 for test boring data.

The Contractor shall be responsible for coordination and proper relation to the work of
this section to the building structure and to the work of all trades. The Contractor shall visit
the premises to throughly familiarize himself with all details of the work and working
conditions, to verify all dimensions in the field, and shall advise the Architect, in writing, of
any discrepancy before starting any work.

1.60 JOB CONDITIONS

A.

Protection: Protectall personnel required by OSHA and other regulatory requirements.
Provide enclosures around each open hole. Construct temporary barriers to prevent
intrusion of surface water and debris. Remove when caissons are filled and complete.
Protect completed tops from damage.

Dewatering: Water will be encountered during drilling operations; provide pumping
equipment as required to keep shafts dry and suitable for inspection and placement of
reinforcing and concrete. The Contractor shall make provisions for unbalanced hydrostatic
water pressure to prevent settlement of earth.

Existing Utilities:

1. Locate existing underground utilities by careful hand excavations before starting
drilled caisson excavation operations. Ifutilities are to remain in place, provide
protection from damage during drilled caisson operations.

2. Should uncharted or incorrectly charted piping or other utilities be encountered
during excavation, consult with the Construction Manager immediately for
directions as to procedure. Cooperate with the Owner and public or private utility
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D.

companies to keep services and facilities in operation.
3. Do no interrupt existing utilities serving facilities occupied and used by the Owner
or others, except when permitted, in writing, by the Architect and then only after

acceptable temporary utility services have been provided.

Examination of Site:

1. Visit and examine the work site and take into consideration all conditions that may
affect the Work.
2. Inspect the site and be thoroughly familiar with the Contract Documents. The

failure to examine the Contract Documents will in no way relieve the Contractor
of his responsibility to perform the Work in accordance with the Contract
Documents.

1.70 SAFETY PROVISIONS

A

The Contractor shall have at the job site, all equipment and materials needed to provide
safe descent into pier holes for the Geotechnical Engineer and any other personnel who
may need to enter the holes, and provide personnel to observe any personnel at all times
when he is in a hole.

Equipment: Furnished by the Contractor and kept immediately adjacent to the hole at all
times when any person is in the hole shall include hoist, ladder, or other means for descent
into the hole, and hoist line with safety hook for rescue purposes. In addition, the
Contractor shall have on the site, protective casing, air (O,) meter, combustible gas meter,
air supply, electric light (safety lamp) on safety cord long enough to reach the bottom of
the hole, and submersible pump. The use ofa pump driven by an internal combustion
motor will not be permitted in the hole. Electrically driven pumps, if used in the hole, shall
be of the explosion-proof type.

PART 2 - PRODUCTS

2.10 MATERIALS

A

B.

Concrete, reinforcement and related materials: Type specified in Division 3 and amended
to meet the requirements specified herein.

1. Concrete Slump Limits: Proportion and design mixes to result in concrete slump
at point of placement of not less than 5-inches and not more than 8-inches.

2. Concrete shall have a minimum 28-day compressive strength of 3,000 psi.
Portland Cement: ASTM C-150, Type 1, as specified in Section

Caisson Specifications
7



Aggregates: ASTM C-33, and in accordance with ACI 301, as specified.

Water-Reducing Admixtures: ASTM C-494, Type A, as specified in Section ___.

L. “Eucon Super WR-75" by the Euclid Chemical Company.
2. “Pozzolith Normal” by Master Builders.
3. “Plastocrete 161" by Sika Chemical Company.

Reinforcing Bars and Dowels: ASTM A-615, Grade 60. Ties and hoops: ASTM A-
615, Grade 60, as specified in Section

PART 3 - EXECUTION

3.10 EXAMINATION

A.

B.

C.

D.

Examine the areas and conditions under which drilled caissons are to be installed.

Notify the Construction Manager and Architect, in writing, of conditions detrimental to the
proper and timely completion of the work.

Do not proceed with the work until unsatisfactory conditions have been corrected.

Commencement of work means acceptance of conditions.

3.20 GENERAL

A.

Perform concrete work in accordance with the American Concrete Institute “Specifications
for Structural Concrete for Buildings™ ACI 301, as modified herein.

L. Provide at least one copy of ACI SP-15 available in the field office at all times.

330 EXCAVATION

A.

Excavate holes for drilled caissons to the required bearing strata of elevations shown on
the Drawings, and as verified by the Geotechnical Engineer.

Excavate holes for closely-spaced drilled caissons, only after adjacent holes are filled with
concrete and allowed to set for 24 hours. Closely-spaced holes are those with less than
8.0-feet clear between them.

Drilled caisson design and dimensions shown are minimum. The design of the drilled
caisson is based on the assumed strata bearing capacity. If the bearing strata is not
capable of maintaining bearing capacity assumed, the foundation system will be revised as
directed by the Architect. Revisions will be paid for in accordance with Contract
conditions relative to changes in the Work.
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If required, install casings as excavation proceeds so that earth walls are maintained

without spilling into the shatft.

Drill through soil overburden to the design founding level shown on the Contract Drawings,

or as indicted by the Geotechnical Engineer in the field. Provide shafts and sockets with
diameters at least equal to that shown on Drawings.

TOLERANCES:
1.

Locate centerline of drilled caissons to be on centerline of bearing construction,
unless otherwise shown on the Drawings.

a. Do not exceed the following tolerances: Shaft centerline location at top
of caisson: 3-inch maximum variation. Shaft variation to plumb: 1.5-
inch in 10-feet for full depth.

b. If the above tolerances are exceeded, provide additional or corrective
construction. Submit proposed corrective construction methods to the
Architect for review before proceeding. Inthe eventa shaftis not within
the specified tolerances, for any reason, corrective methods shall be
performed by the Contractor at no extra cost to the Owner.

c. The minimum center-to-center spacing between drilled caissons proposed
by the Contractor for corrective work shall be twice the diameter of the
drilled caisson.

G. INSTALLATION EQUIPMENT:

1.

Form by means of a power-driven rotary, foundation drilling rig. Provide
equipment in first-class condition and maintained to operate in that condition at all
times.

Minimum installation equipment should be any mobile, truck-mounted drilling
machine having an overall minimum torque of 50,000-foot-pounds. In addition,
the kelly bar shall be equipped with a hydraulic crowd system capable of raising
the rear leveling jacks completely clear of the ground while the auger is turning, to
apply the maximum dead weight of the drill machine to ensure maximum
penetration. The machine shall be capable of applying a 37,000-pound total
crowd force to the auger while drilling the shafts. The machine shall have the
capability of rotating at rated kelly speed while drilling into any material witha
maximum crowd force applied to the kelly.

Any crane-mounted drill machine shall meet the same minimum requirements as
specified above as to weights of the drill machine and kelly bar or bars. This
machine shall be equipped with a hydraulic crowd system. The drill unit, when
affixed to the crane, shall have a solid connection from the top of the drill unitto
the crane itself, in addition to the hookup point at the base, to ensure that the
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hydraulic crowd has an adequate reaction to apply the required maximum force.

OBSTRUCTIONS:

Ifrock, boulders, abandoned foundations, or other unforeseen obstructions are
encountered which cannot be removed by normal excavation methods and
specified equipment as defined herein and if such obstructions are not indicated by
available subsurface data, removal of such obstructions will be paid for in
accordance with terms of the Contract relative to changes in the Work. Normal
excavation methods include conventional earth auger, stepped taper bit, carbide
teeth on auger, or other attachments to auger.

Remove such obstructions by hand labor using air-powered tools, core barrels
with drilled caisson drilling equipment, or other safe methods recognized in the
construction industry. The Geotechnical Engineer will observe any obstruction
excavation and reach an agreement with the Drilled Caisson Contractor asto the
volume of obstruction excavation involved at the time the work takes place.

Where possible, return to standard excavation methods after obstruction is
removed.

The work of this Section includes demolition and removal of rock, boulders,
concrete, masonry, and other subsurface obstructions which are indicated by the
Contract Documents or the available subsurface exploration data, and such work
will not be considered a Change in the Work.

REFUSAL:

1.

Refusal is defined where a 36-inch diameter auger with steel flight plate, of not less
than Y2-inch thickness and equipped with carbide rock teeth in good condition
advances less than 2-inches per 5 minutes of drilling at full crowd force.

DEWATERING:

2.

Provide and maintain pumping equipment to keep the drilled caisson excavations
free of water before placing concrete. Concrete shall not be placed in standing
water in excess of 2-inches. If excessive water is encountered and drilling
operations must be stopped, consult with the Architect before using alternate
methods of construction.

Conduct water to site drainage facilities approved by the Architect.

LINERS:

In drilling the drilled caisson, adequately and securely protect the earth walls, when
necessary, against cave-ins, displacement of the surrounding earth, and for the
retention of groundwater by means of steel cylinder liners or casings. Use liners
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or casings to line all holes, unless permission is granted for their omission by the
Geotechnical Engineer and the Architect. Temporary casings may be left in-place
or may be withdrawn as the concrete is placed, at the Contractor’s option.

2. Ifremovable steel liners are used, they may be withdrawn as the concrete is being
placed providing the bottom of the liner is a minimum of 5-feet below the top of
concrete. Maintain a sufficient head of concrete to prevent a reduction in the
diameter of the drilled caisson shaft due to earth pressure on the fresh concrete.

L. DEPTH OF BEARING STRATA:

1. The founding elevations shown are for bidding purposes. Actual elevations will be
determined by the Geotechnical Engineer and the Architect. If indicated depth of
shaft excavation is reached without developing required strata bearing capacity,
immediately suspend excavation operations and inform the Geotechnical Engineer.
The Geotechnical Engineer will determine procedures to be following in each
instance and be approved by the Architect.

2. Where changes in indicated depth, dimensions, or additional soil borings are
required, proceed with such work when directed by the Geotechnical Engineer
and the Architect.

M. No payment will be made for the extra length when drilled caisson shafts are excavated to
a greater depth than required or authorized by the Architect, due to overdrilling by the
Contractor. Complete the drilled caisson and fill the extra depth with concrete, if all other
conditions are satisfactory. Overexcavated shafts will be measured and paid for to the
original design or authorized depth.

N. Take all necessary precautions to maintain a safe operation in connection with drilled
caisson installations. Provisions for adequate protection to persons and property shall
comply with applicable requirements of governing authorities having jurisdiction.

0. Remove excavated material and legally dispose of it off of the site unless directed
otherwise by the General Contractor.

3.40 REINFORCING STEEL AND DOWELS

A. Design reinforcing steel and dowels in accordance with ACI 318 “Building Code
Requirements for Reinforced Concrete” and install in accordance with ACI315 “Manual
of Standard Practices for Detaining Reinforced Concrete Structures” and CRSI
“Recommended Practice for Placing Reinforcing Bars”.

B. Before placing, clean reinforcing steel and dowels of loose rust, scale, dirt, grease, and
other material which impair bond.

C. Fabricate and erect reinforcing cages in shafts as one continuous unit. Place reinforcement
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accurately and symmetrically about axis of hole and hold securely in position during
concrete placement providing a minimum 3-inches of concrete cover.

Use templates to set anchor bolts, leveling plates, and other accessories furnished under
Work of other Sections. Provide blocking and holding devices to maintain required
position during concrete placement.

As casing is withdrawn, take care to ensure reinforcement is not disturbed or exposed to
the surrounding soils. Securely attach spacers, capable of sliding on the casing, to the
reinforcement.

Protect exposed ends of dowels (and anchor bolts) from mechanical damage and exposure
to the weather.

350 CONCRETE PLACEMENT

A.

Special observation is required during placement of concrete to ensure the drilled caisson’s
integrity and to ensure minimum diameter indicated on the Drawings.

Install reinforcement cage and fill drilled caisson with concrete immediately after inspection
and approval by the Geotechnical Engineer and the Architect. Use protection sheets (cut
out to receive concrete over excavation openings) extending at least 12-inches beyond
edge in all directions.

Place concrete continuously without interruption and in a smooth flow without segregating
the mixed materials.

Place concrete by means of a bottom discharge bucket, flexible drop chute, elephant trunk
hopper, or tremie. Provide runways and other means for conveying concrete to placement
locations. Concrete shall fall vertically; do not allow the concrete to hit the sides of the
shaft or reinforcing cage.

Infiltration of groundwater from a source at or near the bottom of the drilled caisson ata
rate of less than 1/4-inch rise per minute at the bottom is considered to be a “dry” drilled
caisson.

Place concrete in a dry drilled caisson excavation at a sufficient rate to balance any
infiltrating of water pressure. There shall be less than 2-inch depth of water in the bottom
of caisson when concrete placement begins.

Infiltration of groundwater, exceeding 1/4-inch rise per minute, is considered to be a “wet
drilled caisson and concrete shall be placed by tremie method such as gravity flow through
avertical pipe of sufficient length to reach the bottom of the drilled caisson. Before placing
concrete by the tremie method, allow the drilled caisson to fill with water to the natural
water level so that the water head inside and outside the drilled caisson is balanced. Every
effort shall be made to obtain a dry hole by pumping. Ifthese efforts fail, place concrete
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by the tremie method. Control placement operations to ensure that the tremie is not
broken during continuous placing from bottom to top. Other methods of depositing
concrete underwater may be used, if acceptable to the Architect.

The free, unobstructed fall of concrete produces adequate compaction of concrete up to
the top 5-feet of depth. Mechanically vibrate the top 5-feet of drilled caisson concrete.
If placed by tremie, vibrate the top 15-feet of the drilled caisson concrete.

Remove segregated concrete and laitance as the concrete placement for each drilled
caisson is being completed to achieve a continuous column of good quality concrete up to
design cut-off elevation.

Place all drilled caisson concrete monolithically. Construction joints or cold joints shall be
considered if placing operations are delayed over one-hour. If, after all possible efforts,
a construction/cold joint is unavoidable, leave the resulting shaft surface approximately level
and place the caisson’s vertical reinforcement so it extends a minimum of 6-feet below the
joint before completing the drilled caisson.

1. Extend, as required, the caisson’s vertical reinforcement and hoops to the
elevationindicated on the drawing. Splice the vertical reinforcement with a Class
C splice or a Cadweld full-welded splice.

2. Roughen and clean the joint surface.

3. Coat the joint surface with a concrete bonding agent.

4. Slush the joint surface with a 1-to-1 cement grout.

5. Do not remove the shaft interior casing below the joint.

6. Complete the shaft with subsequent concrete placement the same day.

Stop the concrete placement at the cut-off elevations shown. Screed-offtrue and level and
apply ascoured, rough finish, unless otherwise shown. Where cut-off elevation is above
ground elevation, from the top section above grade and extend the shaft to the required
elevation.

Cold Weather Placing:

1. Protect concrete work from physical damage or reduced strength which could be
caused by frost, freezing actions, or low temperatures, in accordance with ACI
306 and as herein specified.

2. When air temperature has fallen to or is expected to fall below 40-degrees F.,
uniformly heat all water and aggregates before mixing, as required, to obtaina
concrete mixture temperature of not less than 50-degrees F., and not more than
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90-degrees F. at point of placement.

3. Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

4. Do not use calcium chloride, salt, and other materials containing antifreeze agents
or chemical accelerators, unless approved, in writing, by the Architect.

M. Hot Weather Placing:

1. When hot weather conditions exist that would seriously impair the quality and
strength of concrete, place concrete in accordance with ACI 305 and as herein
specified.

2. Cool ingredients before mixing to maintain concrete temperature at time of

placement below 90-degrees F. Mixing water may be chilled, or chopped ice
may be used to control the concrete temperature provided the water equivalent of
the ice is calculated to the total amount of mixing water.

3. Place concrete immediately upon delivery. Keep exposed concrete surfaces and
formed shaft extensions moist by fog sprays, wet burlap, or other effective means.

4, Do not use retarding admixtures unless approved, in writing, by the Architect.

3.60 FIELD QUALITY CONTROL

A. The Contractor is responsible for quality control.

1. Inspection or testing by the Owner does not relieve the Contractor of his
responsibility to perform the Work in accordance with the Contract Documents.

B. Quality Control Monitoring:

1. The Owner shall employ the Geotechnical Engineer (D.W. Kozera, Inc.) to
inspect the installation of the caissons, to ensure the required bearing capacity, and
to certify to the Architect compliance in all particulars to specification
requirements. Such an agency shall have a full-time inspector at the site the entire
duration of the installation. The Geotechnical Engineer shall be a registered
professional engineer by the State of Maryland.

2. The Geotechnical Engineer’s representatives shall keep a complete record of all
operations and shall submit written reports to the Architect and others, as required.

3. The Owner shall employ the Geotechnical Engineer to test concrete and observe
steel reinforcement.
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C. Drilled Caisson Reports

l. Records shall be maintained by both the Geotechnical Engineer and the Contractor
for each installed drilled caisson.

2. Assist the Geotechnical Engineer in making the necessary measurements and
observations, and maintain Contractor’s records as required for preparation and
submission of complete reports on drilled caisson construction. Submit a separate
report for each drilled caisson. Submit each report within a period of ten days
after final concreting.

3. As a minimum, include the following information of each caisson:

a. Identification of drilled caisson by number, type, and location.

b. Type of equipment used.

C. Dates when drilled caisson excavation was started and completed.

d. Design and actual shaft diameters drilled.

e. Ground elevation at drilled caisson location.

f. Design and actual elevation of top and bottom of drilled caisson.

g. Assumed elevation of top of rock at drilled caisson location.

h. Actual elevation of top of rock.

i. Volumes of soil and rock excavated.

J- Lengths of probe hole drilled, and time to drill each foot. The depths and
thicknesses of any soft seams.

k. Actual allowable bearing capacity at bottom.

1. Levelness of shaft bottom.

m. Statement of type, length, diameter and elevation of any casing

permanently installed in the excavation.

n. Groundwater conditions.
0. Static water level (if allowed to flood).
p- Date when excavation was approved for installation of concrete.

Caisson Specifications
15



g- Date when concreting was performed. Include any delays in concreting
and report construction joints in shafts.

. Concrete placement procedures including quantity of concrete used,
including amounts over or under design volume, locations of
cold/construction joints, vibration, delays.

. Date when drilled caisson construction was completed.

t. Centerline location at top of drilled caisson.

u. Variation of shaft from plumb.

v. Remarks on unique or unusual events or circumstances concerning drilled

caisson installation.

w. Steel reinforcement installed in caisson.
X. Any other data as may be required.

D. Caisson Inspection

Each drilled caisson will be inspected and tested, and be acceptable to the
Geotechnical Engineer before placing any concrete. Notify the Geotechnical
Engineer at least 24-hours prior to the time the excavations will be ready for
inspection and tests.

Provide facilities, as required, to assist in the inspection and testing of excavations,
and cooperate with inspecting and testing personnel to expedite the Work.

The Geotechnical Engineer will witness the placing of the concrete.

Dewater, clean, and illuminate the drilled caisson excavations. The Geotechnical
Engineer will observe the bottom. When each drilled caisson has been observed
and approved, level or step the bottom so that the bearing surface does not slope
more than 10-degrees to horizontal with steps not exceeding 12-inches in height,
and clean of all loose material before placing concrete.

E. Concrete Testing

1.

The Owner shall employ the Geotechnical Engineer to perform quality control
testing during construction: Concrete shall be sampled and tested for quality
control during the placement of concrete.

Slump: ASTM C-143; one test for each concrete load at point of discharge; and
one for each set of compressive strength test specimens.
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10.

Compression Test Specimens: ASTM C-31; one set of four standard cylinders
for each compressive strength test, unless otherwise directed. Mold and store
cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

Concrete Temperature: Test hourly when air temperature is 40-degrees F. and
below, and when 80-degrees F. and above, and each time a set of compression
test specimens are made.

Compressive Strength Tests: ASTM C-39; one set for each 100-cubic yards
of fraction thereof, of each concrete class placed in any one day.

Compression Tests: Each test consists of four concrete cylinders broken under
compression. One concrete cylinder shall be broken at 7 days after making, and
tow concrete cylinders shall be broken at 28-days. The remaining cylinder shall
be broken at 56 days if inadequate strength develops after 28 days.
Concrete cylinders shall be molded, cured, and tested in accordance with ASTM
C-31.

TestReports: Submitimmediately upon completion of each test. Testreports
shall contain the following information:

a. Exact mix, including quantities of admixtures, etc.
b. Date of cast.

c. Location of caisson.

d. Seven day test results for first concrete cylinder.

e. Twenty-eight day test results shall be reported with the 7 day and 28 day
results indicated on the same report.

Contractor’s and Geotechnical Engineer’s Duties:

a. Testing laboratory shall furnish all materials and labor for making concrete
cylinders.

b. The Contractor shall provide suitable storage facilities at the job site for
test concrete cylinders. It will be the Contractor’s responsibility to store
them in a moist condition at the job site. It will be the Geotechnical
Engineers responsibility to transport the concrete cylinders to the
laboratory in time for tests.

The cost of concrete testing shall be borne by the Owner.

Caisson Specifications
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11.

12.

Additional Concrete Tests: The testing service shall take core samples of in-
place concrete when test results are such that there is reasonable doubt that the
specified concrete strengths and other characteristics have been attained.

a. The testing service shall conduct tests to determine the strength and other
characteristics of the in-place concrete by compression tests on cored
cylinders complying with ASTM C-42, or by load testing as outlined in
ACI 318, or others as directed. The Contractor shall pay for such tests
conducted and any other additional testing as may be required.

b. Complete continuous coring of caissons may be required, at the
Contractor’s expense, where time for removal of temporary casing
exceeds the specified limits, or where observations of placement
operations indicated cause for suspicion of the quality of the concrete,
presence of voids, segregation, or other possible defects.

Defective Concrete: Caissons which have 28 day compressive strength less than

psi shall be replaced at no additional cost to the Owner.
Furthermore, the cost of any concrete caps to incorporate larger numbers of
caissons will be deducted from the contract sum.

Caisson Specifications
18





