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Design Guidelines

design standards
Figure 1 - Both historic weather data and climate
change projections inform the design of capital

Design of NYC capital projects
projects in NYC.
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Collect information on type of project,
useful life, criticality, operational goals,
expected location, and estimated cost
for use in exposure screening and

risk assessment.

Assess how exposed the project is to

Exposure --------- : changing climate conditions.
Screening |
I
Y
. For projects with total costs of $50
Risk million or more, assess likelihood
Assessment and consequence of climate change
hazards to the project.
- :
i) !
|
g .
N Integrate €T ’ Use the Climate Resiliency Design
@ Resilient Design Guidelir!es to design projgct llo with-
£ Strategies = |------------ stand climate change projections for
_E rategies 1 heat, precipitation, and sea level rise.
"E 1
= |
o ! Conduct analysis of the benefit/cost
AI'IEIWZE Benefits implications gf tha project as necessary.
Use the qualitative assessment for
and Costs projects below $50 million and the
\ in-depth assessment for larger projects.
L}
T %] Finalize : Evaluate results to determine
E %' Resilient Design [¢----------- . incorporation of resiliency strategies
Q Strategies in final design.
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Exposure Screening Tool

Heat

Precipitation

(]
2]
=
]
>
2
«©
]
7]

Total Score and

Risk Screening Question Directions Answers and Score Next Steps
Does the facility include All parts of NYC are exposed to
: extreme heat. New construction projects -

new COHStqulIOn of, or or substantial improvements that include Total Score Exposute Rating
substantial improvements changes to the landscape, hardscape, 2.5 Low
to, the landscape, hard- roof, HYAC, building envelope, ventilation Yes=1
scape, roof, HVAC, build- | system, or fagade could affect the material or 6-8 Medium
ing envelope, ventilation performance of a project, thermal comfort

i of occupants, and/for increase ambient No=0
system, or fagade? N 9-10

emperatures.

If the project includes any of those compo-
nents, answer 'yes.'

Is the facility in a neigh-
borhood tabulation area
with high heat vulnera-
bility?

Identify the neighborhoad tabulation area

dohbesp.nve blic/! I

hitp://a81
izationData aspx?id=2411,719b87,107,

ummarize

Heat Vulnerability Score

your facility is located in. Locate that Low=1
neighborhood tabulation area on the Heat Low-moderate=2
Vulnerability Index map located in Section

ILA of the Guidelines and note the area's Moderate=3
vulnerability. Select the corresponding Moderate-high=4
answer. H\gh=5

How many annual heat

See Section LA of the Guidelines and note

# of heat waves

if project budget Is less than $50 million:

and scores * " or “High” consult
LA in the i
and scores “ " using the Guidelines is

not required

If project budget is $50 miliion or more:
and scores * " or “High” complete
a detailed Risk A (see
1I) and then consult Section ILA in the
Guidelines.
and scores *
not required

" using the Guidelines is

waves are projected to the annual heat wave projection according 2 days = 1
tth 4 of th to the useful life of the facility. Select the 4days =2
ocour,a € end orine corresponding answer. 74 _3
facility's useful life? ays
9 days = 4
Does the facility require a The intensity and frequency of precipitation
new DEP site connection | events are projected to increase across -
| difi all parts of NYC, creating new challenges Total Score Exposure Rating
proposal, or a mO ! ,Icai for stormwater management and impacts 1 Low
tion to the existing site to the built environment. New construction
connection p\an? projects provide opportunities to accommo- 2 Medium
date increased precipitation flow volumes,
and typically require submitting a new site Yes=2 3
drainage connection proposal to DEP for or
review and approval_ If a project is a sub- No=0
stantial improvement, the scope of work of .
the substantial improvement would dictate if If project budget!s fess th‘:” $fo"”"f‘3"'
the previously approved DEP site connec- - anc_i Scores o Lo High” consult
tion plan will require modifications. ILB ": the N . .
_and scores " using the Guidelines is
If a new site connection proposal or modifi- not required
cations are required, answer 'yes.’
— If project budget is $50 million or more:
Is the site located within | Visit NYC Stormwater Flood Maps. Click on _.and scores * " or “High” complete
an area at risk to future gm bur:tfon for “Extreme Su;rmwatel; I?lccd i a iled Risk A (see
; earch for or navigate to the site. If the site, 1D and then consult Section I1.B in the
Storm_water ﬂ°°d'”9- ) primary access roads to the site, primary Guidelines.
AND includes a building, | rcad frontage at the site, andjor immediately Yes=2 _and scores “Low” using the Guidelines is
structure, andjfor critical adjacent properties are shown to be at risk or not required
equipment? from stormwater flooding, answer ‘yes’. No=0
http.
Will there be a net Refer to preliminary site plans (if they are
increase in impervious part of the project scope) or consult with Yes=1
th 1 Capital Project Initiation team. Choose ‘yes’ or
areaon ihe sie as a if a net increase in impervious area . No=0
result of the project? is anticipated. 1ll. Toolki 35
" . . . - Answers and Total Score and
Risk Screening Question Directions Score Next Steps
Current Flood Risk Visit NYC Flood Hazard Mapper * Click on the Map
kg Legend and select the 'Preliminary Flood Insurance
Is the facility in the i
t 1% Y | Rate Maps 2015. Search for or navigate to the site Yes=1 Total Score Exposure Rating
curren ° annqa to see if it is located within the current effective or 0 Not Exposed
chance floodplain (100- | fioodplain_ If the site is shown to be all or partly in
year)? the current floodplain, answer ‘yes ' No=0 1 Low
hitp:[fwww azardmapper 2 Medium
Future Flood Risk Visit NYC Flood Hazard Mapper * Click on the Map 3
Is the facility in the Legend and select the_‘Future Floqdplain‘ that >
fut 19 | corresponds to the project useful life. Search for or Yes=2
uture 17 annua_ navigate fo the property to see if it is located within or
chance floodplain (100~ | the future floodplain. If the site is shown to be all or If project budget is less than $50 million:
year) at any point during | partly in the future floodplain, answer 'yes' No=0 --and scores * " or "High” consult
its useful life? I.C in the
http: fAwww.ny floodhazardmapper ..and scores “ " using the Guidelines is
Current Tidal Inundation Pglent\a\ sources to answer this question ir]clude in- not required
Does this site have a stitutional knowledge (for example, if this site floods . . o X
Ristory of floading f during regular high tides) or history of 311 service Yes=1 I P’Ofeff budget is $50 miilion ,f:_’l’,'”ﬁfe- )
h|ShOWd0 00 '”79 rom requests (see hyperlink below). If the site is shown or ;an _sccr?::‘;Sk N or I?seecomp' ete
igh tide events? toh history of tidal flood yes.’ n
9 0 have a history ot idal flooding, answer yes. No=0 1} and then consult Section IL.C in the
hitpe://data.cityofnewyork.us, Flooding/ Guidelines.
WyYMmi-ubis -..and scores “ " using the Guidelines is
not required
Future Tidal Inundation Visit the NYC Flood Hazard Mapperr“ Click on the a
Are there any critical Map Legend and select the “High Tide"” scenario
dy to th l that corresponds to the project useful life. Identify if Yes=1
access roads to the site any primary access roads are inundated from high or
that will be inundated by tide plus sea level rise. If the site is shown to have
future high tides? roads at risk of tidal inundation, answer ‘yes.’ No=0
hitp:/farvww 1azardmapper

*For more information on how to use the Flood Hazard Mapper, see Section I.C
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RS (Failure consequence) (2457 7 AT

Class [Description of failure consequences

Explanation Example of fender systems

Negligible/ low consequences for risk of
A |loss of human life AND environmental
damage AND economic damage.

Fenders installed on a marine structure that is part of a terminal or port with
functional redundancy ® and limited number of people at risk.

Failure of a single fender predominantly| Damage of a single fender is not likely to result in the unavailability of the berth or
results in insignificant to no structural\widespread damage to the marine facility assuming there is sufficient redundancy
damages. with additional berths. An example can be a continuous earth retaining quay wall or|
a dolphin berth with more than two / redundant berthing (breasting) dolphins or
marine facilities with multiple berths having similar capabilities.

Some consequences for risk of loss of]|
B |human life OR environmental damage
OR economic damage.

Fenders installed on a marine structure without functional redundancy .

Failureb of the fender system results in the unavailability of the berth with no other
alternatives. An example can be a single berth with two berthing (breasting)
dolphins.

Material damages and functionality
losses of significance for owners and
operators and low or no social impact.

Considerable consequences for risk of]|
C [loss of human life OR environmental
damage OR economic damage.

Fenders installed on marine structures, positioned at locations for which failure of|
the fender system is likely to put public lives at risk.

Fenders installed on a marine structure for which failureb of the fender system will
close the berth and cause considerable consequential economic loss.

Examples can be essential floating powerplants or floating storage regassification
units that are prevented from operating after fender failureb and sufficient backup
measures are available to resume operations.

Material losses and functionality losses of]|
societal significance, causing regional
disruptions and delays in important
societal services over several weeks.

High risk of loss of human life OR
D |environmental damage OR economic
damage.

Fenders installed on marine structures for which failure'f of the fender system will
Disastrous events causing severe losses|lead to significant socio-economic disruptions.

of societal services and disruptions and|Examples are progressive damage or cascading effects of other types of structures,
delays at national scale over periods inje.g. critical installations such as essential powerplants or floating storage
the order of months. regassification units that are prevented from operating after fender damage with no
backup measures available to resume operation.

Very high risk for loss of human life OR
E [environmental damage OR economic
damage.

Catastrophic events causing losses of|Beyond the scope of this guideline.

societal services and disruptions and|In some cases, owners may choose, for practical reasons, to add an additional
delays beyond national scale over periods|berthing criteria to cover “Extreme Events” where additional energy is absorbed by
in the order of years. partial collapse of secondary structural elements to protect critical wharf assets.

a) In the event that a structural component is part of a series system or in the case that progression of failure is not mitigated, a higher consequence class should be

considered.

b) A fender system fails when it no longer fulfils its function (Chapter 2 ), resulting in exceeding the design value of the fender reaction force and/or the design value of
the associated berthing impact force. Overloading can result in fender failure even if the element is still intact and undamaged for future use. Other causes of failure can
be damage due to degradation or mechanical failure of the fender itself

75 T4 (Navigation condition) D53%H

Navigation Conditions

Favourable Moderate Unfavourable
The vessel can be brought to a Vessels cannot be brought to a controlled stop (ot 10 control the vessels approach, even with tug
Vessel approach . . |during the final berthing manoeuvre, e.g. . i "
controlled stop during the final berthing . ; assistance, -is significantly affected by the environmental
strategy ! manoeuvring onto the berth by making use of L
manoeuvre; AND . conditions; OR
the vessel momentum; OR
Vessels and tugs have good propulsion |Vessels and tugs have good propulsion Environmental forces are significant compared to the
characteristics and are hence able to  [characteristics, however, are responding to propulsion characteristics of the vessel and / or tugs. Minimal
Propulsion fully control their movements, e.g. moderate environmental conditions which propulsion resources in reserve to respond to changing
using bow / stern thrusters or adequate |require active use of the propulsion to maintain |conditions or the pilot/ship’s master is reliant on the use of
tug assistance; -AND control of the vessel; OR vessel anchors to control the approach to the berth; OR
During the berthing process currents at | During the berthing process currents are
oblique angles or parallel to the berth  |generally parallel to the berth, however, may
having minimal effect on the require continuous use of elevated vessel During the berthing process, strong currents e.g. turbulent
Currents manoeuvring vessel. Current forces are |propulsion and/or tug power to stabilise control |currents, at an oblique angle or parallel that require
small and marginally effect the of the vessel in its final approach. Oblique substantial use of propulsion to control the vessel; OR
efficiency of the available tug power current forces are controllable by available tug
and/or vessel propulsion; AND power and/or vessel propulsion; OR
During the berthing proc.ess wave Durln_g the berthing process wave effects.on the| During the berthing process waves substantially influence
Waves effects on both the berthing vessel and |berthing vessel are small, however, may impact both the berthing vessel and the assisting tuas: OR
the assisting tugs are negligible; AND [the effectiveness of the tug assistance; OR 9 g tugs:
During the benh{ng process wind . During the berthing process wind speeds During the berthing process wind speeds and/or windage
speeds and/or windage area result in X . . S . .
" . and/or windage area result in moderate wind area result in high wind forces that substantially effect the
Wind small wind forces that marginally effect N . ! .
) ; forces that effect the efficiency of the available |efficiency of the available tug power and/or vessel
the efficiency of the available tug power . .
. tug power and/or vessel propulsion. propulsion.
and/or vessel propulsion.
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TESTING RECOMMENDED
PROPERTY STANDARD CONDITION REQUIREMENT T0
1SO 37 Before Ageing 216 MPa All
Tensile strength Aged for 96 hours at 70°C | 2 12.8 MPa All
1ISO 188 —
Applications above
o
Aged for 168 hours at 70°C = 12.8 MPa 40 °C site
1SO 37 Before ageing > 350% Al
Aged for 96 hours at 70°C |2 280% All

Elongation at break

ISO 188 icati
Aged for 168 hours at 70°C |> 260% Applications - above
40 °C site
i o
Tensile product Before ageing >6000_ MPa% Al

(Tensile strength X
Elongation All

i 9

@break) After ageing 24800 MPa. %

Compression set  [ISO 815-1 |22 hours at 70°C <30% Al
1SO 34-1,

Tear resistance method C  (Original 270 kN/m Al

procedure b

Static Ozone 50pphm, 100 hours, 20%|

resistance SO 14311 | train, 0°C No cracks Al
Dynamic Fatigue [ISO 132 15000 cycles Grade 0-2 Al
27 N/mm and Optional to metal
Bond strength I1SO 813 Rubber to steel failure in the inserted in a fender|
rubber. body
28 days at 85°C, refer DIN Optional to fenders|
Sea water 1SO 1817 50905-4 for the preparation|Volume change: [100% submersed in
resistance and composition of sea|s +10/-5% sea water all the|
water time
Optional to direct|
Abrasion loss ISO 4649 Original <150 mm® contact of Vessels
and fenders
Optional to fenders|
Hegvy Oil 1SO 1817 79h at 23°C in IRM oil #901 Vohime change: <|exposed to heavy.oil
resistance +10% (e.g., under marine|
loading arm)
<.78 standard
Original Value (Shore A) <75 Applications _above
Hardness 1SO 48-4 40 °C site
Increase from the
Aged for 96 hours at 70°C |original value: < 8
points.
No cracks, fissure
or hole visible to .
Rubber specimens to be|the naked eye or Optional to fenders
Low-temperature  |ISO 812: used for very low

exposed to -40°C for 3+0.5|complete

brittleness procedure c | L temperature
minutes. separation into L
applications.
two or more
pieces.

SE 30K

1) AP EHARHEERERS © 1A ISO P —T L, Wol34, 2023.

2) PIANC: Guidelines for the Design of Fenders Systems, MarCom
Report of WG33, 2002.

3) CDIT: Guidelines for design and testing of rubber fender systems,
August 2019
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