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American Institute of Architects 

Continuing Education System 

The NYC Department of Buildings is a registered Provider with The American 

Institute of Architects Continuing Education Systems (AIA/ CES). Credit earned 

on completion of this program will be reported to AIA/CES for AIA members. 

Certificates of Completion for both members and non-AIA members are 

available upon request. 
 

This program is registered with the AIA/CES for continuing professional 

education. As such, it does not include content that may be deemed or 

constructed to be an approval or endorsement by the AIA of any material of 

construction or any method or manner of handling, using, distributing, or 

dealing in any material or product.  
 

Questions related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation.   
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This course provides an overview of excavation, support of 

excavation, underpinning and its effects on adjoining 

structures.  This subject will be approached from a design & 

field point of view. Special emphasis will be given to   

providing safety protection to adjoining structures and 

properties.  

 

Another area of importance is how to properly approach the 

evaluation of structures and how to gather data about 

adjoining structures prior to the design of underpinning.  

Various design approaches will be discussed as they relate 

to code sections governing the type of work being 

performed.  

Course Description 
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Learning Objectives 

At the end of this course, participants will be able to: 

 

1. Identify sections that govern excavation work in the 2014 NYC 

Building Code for Chapters 33, 17 and 16. 

 

2. Distinguish between the various tools available to gather 

information about existing buildings adjoining an excavation. 

 

3. Review techniques used to evaluate structures & adjoining 

properties to improve the design of excavations.  

 

4. Review factors for consideration when developing an underpinning 

design and will be able to identify methods to approaching 

situational designs. 
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Existing Buildings:  2014 Administrative Code 

§ 28-102.4 Existing buildings. The lawful use or 

occupancy of any existing building or structure, including 

the use of any service equipment therein, may be 

continued unless a retroactive change is specifically 

required by the provisions of this code or other applicable 

laws or rules. The continuation of the unlawful use or 

occupancy of a building or structure after the effective date 

of this code contrary to the provisions of this code or other 

applicable law or rule shall be a violation of this code.  
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Ownerôs Responsibility: 2014 Administrative Code 

§ 28-301.1 Ownerôs responsibilities. All buildings and all parts 

thereof and all other structures shall be maintained in a safe 

conditionéé 
 

Whenever persons engaged in building operations have reason 

to believe in the course of such operations that any building or 

other structure is dangerous or unsafe, such person shall 

forthwith report such belief in writing to the department.  
 

The owner shall be responsible at all times to maintain the 

building and its facilities and all other structures regulated by this 

code in a safe and code-compliant manner and shall comply 

with the inspection and maintenance requirements of this 

chapter. 
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Lots: 2014 Administrative Code  

§ 28-102.5 Grading of lots. The regulation of lots, in conformity 

with the street on which they are situated, shall be calculated at curb 

level. Where a lot has more than one street frontage, and is so situated 

that the street frontages intersect, the curb of the longest street 

frontage shall be used. When the street frontages do not intersect, the 

curb along each frontage shall be used to one-half the depth of the lot 

between street frontages. A lot as referred to in this section 28-102.5 

shall mean a parcel of land twenty-five feet by one hundred feet, or 

less, in one ownership whether adjacent land be in the same or other 

ownership; but, for this purpose, no land in the same ownership may be 

divided into lots smaller than twenty-five feet by one hundred feet.  

 

In 1627: lots were defined as 25ôx35ô, 25ôx50ô, and 25ôx75ô 
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Adherence to Lot Diagram: 2008 Administrative Code  

§ 28-105.12.3 Adherence to lot diagram.  
 

All work shall be strictly located in accordance with the 

lot diagram approved in accordance with this code and 

no lot or plot shall be changed, increased or 

diminished in area from that shown on the approved lot 

diagram, unless and until a revised diagram showing such 

changes, accompanied by the necessary statement of the 

owner or applicant, shall have been submitted to and 

approved by the commissioner.  
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Lot Diagram:  2008 Building Code 

106.3 Lot diagram. The lot diagram shall show compliance 

with the New York City Zoning Resolution, indicating the 

size, height, and location of the proposed construction 

including parking and curb cuts; all existing structures on 

the zoning lot and their distances from lot and street 

lines; the established grade and existing curb elevations; 

and the proposed final grade elevations of the site shown 

by contours or spot grades at reasonable intervalsé.  
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Prior Codes: Safe and Unsafe Buildings (50 yrs.)    

 

 

 

  

SAFE BUILDINGS 

Walls in plane  

Walls tied to joists 

Foundations on stone 

Wall thickness specified 

Joists continuous 

Relieving walls  

Three bearing walls 

 All jobs filed 

UNSAFE 

> 50 % $$ 

value of 

building 

damaged ï 

had to be 

demolished  
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Prior Codes: Reality Today: 125 yrs. + 

            SAFE BUILDINGS 

Walls in plane  

Walls tied to joists 

Foundations on stone 

Wall thickness specified 

Joists continuous 

Relieving walls  

Three bearing walls 

 All jobs filedé. 

 

   

Eng evaluation/  

Field evaluation 

UNSAFE 

 

 > 50 % $$ value                                         

of building 

damaged had to 

be demolished 
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Offset Survey on Lot Line 
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Lot Line Mapping 
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Code Themes: Duty, Technical, Site Safety 

Themes found within the code 

ÅDuty = law/ administrative  

ÅTechnical Provisions  

ÅEmpirical Design vs. Engineering Design  

ÅWork during construction  

ÅUnder Construction ï Building Code: permits  

ÅUnder Occupancy ï Admin code: C of Oôs ï technical 

ÅMaterial science issue ï updating constantly  

ÅStructural stability (engineering issues ï consistent )  
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ÅNineteenth century buildings were governed by building 

and fire codes.  This historical context is crucial in 

understanding the performance of the structure.  
 

ÅProperty owners are responsible for maintaining their 

buildings to prevent structural problems from developing. 

What We Know 
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Pre- and Post-permit: Code + Construction Themes  

Themes found within the code 

ÅPre-permit - design, site investigation and engineering calcs 

ÅPost-permit - Under Construction - Chapter 33 

ÅCertificate of Occupancy : existing buildings - technical  
 

Å Technical provisions:  

Å  Engineering issues - pre-permit 

Å    Construction issues - post-permit 

ÅWork during construction - generally post-permit 
 

ÅDuty / administrative provisions - pre- and post-permit and 

Certificate of Occupancy  
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1851 : Violations, Civil Penalties, Misdemeanors 
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2008 BC Chapter 16 Structural Design ï Duty 

1604.1 General.  

Building, structures and parts thereof shall be designed and constructed 

in accordance with strength design, load and resistance factor design, 

allowable stress design, empirical design or conventional construction 

methods, as permitted by the applicable material chapters. 

1604.4 Analysis.  

Load effects on structural members. Shall be determined by methods of 

structural analysis  that takes into account equilibrium, general stability, 

geometric compatibility and short and long term material properties.  Any 

system or method of construction to be used shall be based on a rational 

analysis in accordance with well established principles of mechanics. 

Such analysis shall result in a system that provides a complete load path 

from origin to their load resisting elements.  
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2014 Building Code Chapter 16 

19th Century Design (empirical?) 

1. Code requires load path  not ñdefinedò  

 

2. Code requires rational analysis  not ñrationalò  

 

3. Code requires equilibrium  equilibrium not defined  

(dependent on neighbor ) 

 

4. Code requires general stability stability not defined (dependent 

on neighbor) 

5. Code requires geometric compatibility  new building term  

 

6. Code requires lateral force resisting system  undefined  

7. Code requires anchorage of roofs and floors  anchorage of joists to walls 

specified  
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ñEngineeredò Buildings vs.  

 19th Century Empirical Design  (cont.) 

8.   Code requires structural drawings that show 

sizes, sections and   relative locations for 

structural members  

drawings elective  

9.   Code requires minimum wind loads resisting 

system  

wind load not defined  

10. Code does not specifically define bracing  existing buildings were 

governed by bracing  

11. Code requires a seismic design and 

separation  

seismic wasnôt a 

consideration 

12. Alternate load path and key element defined  generally had this 

 

13. Structural Integrity (prescriptive requirements)  new engineering concept; 

requires continuity and ties 

14. Peer review:  Code can require complete load 

path. 



24 

Federal Era Buildings  

(1789 ï 1850ôs) 

Federal Era  
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1834 Code Required Wall Ties, 12ò Walls  
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1968 Code  = 1851  State Code 

1968 : Sub Chapter 5: (d) Fire divisions shall be so 

constructed that the removal or collapse of construction on 

one side will not endanger the support of construction on 

the other side. 
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Relieving Walls Required by Fire Codes  
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 Row Houses   

Row Houses 

(1840ôs ï 1900ôs) 
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Brick Bonding Specified  1860ôs 
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Walls to be Plumb, Straight and to a line: 1860s 
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Mercantiles  

Mercantile Loft Buildings 

(1850ôs ï 1890ôs) 
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Facing Stones Anchored to Backup: 1860s 
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Old Law Tenement  Buildings 

Old/ New Law Tenement  

(1880 ï 1920ôs) 
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Tenement Lot Sizes Defined 
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Tenement Layouts: Specified in Codes  1850ôs + 
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  Tenement Layouts Defined 
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Actual Floor Plans: Comparable to Prescriptive  
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Building Analysis Techniques Source Reverse Engineering 
New Building Engineering 

(Linear) 

Date of Construction Y N 

Plans Y Y 

Existing Conditions Y P 

Violation History Y N 

Construction History Y Y 

Tax Lot Data Y N 

Owner Data Y P 

Historic Data Press Y N 

Wall Thickness P Y 

DOB BIS Violations Yp N 

DOB BIS Filings Yp N 

DOB BIS Actions Yp N 

Engineerôs Calculations P P 

Old Codes Y N 

Landmarks Data Y N 

Tax Maps Y Y 

HPD I cards Y N 
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Sourcing Historic Data: Public Websites 

Oasis 
oasisnyc.net 

NYC DOB 
nyc.gov/buildings 

NYC HPD 
nyc.gov/hpd 

NY Public Library 
nypl.org 

NYC DOF 
nyc.gov/finance 

Google & Bing 
google.com /  bing.com 

Open Accessible Space          

Information  System (OASIS) 

 

Alterations, Certificates of    

Occupancy, Actions,  

Insurance & Violations 

 

Floor Plans &  

Alteration History 

 

Digital Historical  

Maps & Photos 

 

NYC Automate City Register 

Information Systems (ACRIS) ï 

Ownership Information 

 

Maps  

Whatôs missing above?  Building Codes 



Excavation Safety 

 
2ÏÂÅÒÔ $ȭ!ÌÅÓÓÉÏ 
Senior Executive Director 
Construction Safety  
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Excavation 
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BC 3304.3.1:  Notification of Commencement 

3304.3.1 Notification of the department.  No soil or 

foundation work within the property line shall commence 

unless the permit holder, or where there is no permit holder 

the person causing the soil or foundation work to be made, 

notifies the department, via phone or electronically, at least 

24 hours, but no more than 48 hours prior to the com-

mencement of such work. The notification shall state the 

date that such soil or foundation work is to commence. 

Should the notification date fall on a weekend or official 

holiday, the permit holder shall notify the department on the 

last business day before the commencement date. 
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Common Problems/General Site Safety 

ÅConstruction Fences/ Missing and/ or Inadequate 

ÅGuardrails/ Missing and/ or Inadequate 

ÅEgress From Site Inadequate  

ÅPoor Construction Housekeeping 

ÅInadequate Vehicle Ramps 
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Common Problems/Excavation Specific 

Å Support of Excavation (SOE) Missing or Inadequate 

Å No stable angle of repose 

Å No shoring 

Å Underpinning Not Provided or Inadequate 

Å Box Pit Shoring Not Provided 

Å Survey Monitoring of Adjoining Properties/ None or Inadequate 

Å Pre-Construction Survey Not Performed 

Å Special Inspections by Professionals Not Performed or Inadequate 

Å No Excavation Notification Made To Department 
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Common Problems/Construction Documents 

ÅWork Executed Contrary to Design Documents 

ÅDesign Documents Not on Site 

ÅDesign Documents Inadequately Detailed 

ÅDesign Does Not Take Into Account Adjoining Property    

Structure or Condition 
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Site Condition Photograph Fencing 
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BC 3307.7.5: Construction Fence Design 

3307.7.5 Design of fences.  Fence installations shall be 

designed by a registered design professional.  The effect of 

wind on the fence shall be considered in the design in 

accordance with Chapter 16. 

Exceptions: 

1. Fences installed in connection with the construction or 

demolition of a one- two- or three- family building. 

2. Fences that conform to a standard design approved by 

the commissioner provided the fence is installed at the site 

in accordance with the standard design. 
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Site Condition Photographs Water In Excavation 
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BC 3304.4: Guardrails 

3304.4.4 Guardrail system. All open edges of an 

excavation that are 6 feet (1829 mm) or greater in depth 

shall be protected by a guardrail system meeting the 

requirements of Sections 3308.7.1 through 3308.7.5, or by 

a solid enclosure at least 3 feet 6 inches (1067 mm) high. 

For the purpose of a guardrail system installed in 

accordance with this section to protect the open edge of an 

excavation, the term ñfloorò in Sections 3308.7.1 through 

3308.7.5 shall mean ñground.ò 



50 

BC 3304.10: Excavation Dewatering 

3304.10 Dewatering. The person causing the soil or 

foundation work to be performed shall dewater the site, as 

needed, for the progress of the work.  Measures shall be 

taken to prevent settlement, slope failure, and damage to 

adjacent buildings, structures, and property affected by 

dewatering operations. 
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Site Condition Photographs 

Unstable Angle of Repose/ No Shoring  
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Site Condition Photographs 

Underpinning/ Box Pits 
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Site Condition Photographs 

Unstable Angle of Repose 
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Site Condition Photographs 

Shoring/ Improper Construction Sequencing  
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Site Condition Photographs 

Shoring/ Raker-Whaler Connection  
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BC 3304.2: SOE Design and Drawings 

3304.2 Support of excavation drawings.  The sides of all 

excavations, including related or resulting embankments, shall 

be supported as specified on drawings.  Such drawings shall 

be site specific and shall clearly illustrate all related protection 

and support of the excavation, including but not limited to 

sloping, stepping, sheeting, shoring, bracing, guardrail 

systems, and fences as required by Section 3304.4, with all 

dimensions indicated.  Such drawings shall also indicate any 

utilities or public infrastructure impacted by the excavation.  

The drawings shall be prepared by a registered design 

professional who has demonstrated knowledge or experience 

in the design of retaining structures or bracing systems for the 

support of excavation. 
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Site Condition Photographs 

Egress From Excavation  
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BC 3304.7: Excavation Access 

3304.7 Access.  Every excavation shall be provided with at 

least one safe means of ingress and egress that is kept 

available at all times. 
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Site Condition Photographs  

Cantilever Design/Inadequate Embedment Depth  


