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What about the Future? Climate Change

] [ ] « Boston, Massachusetts — Boston Zoning Code Coastal Flood Resilience Overlay District

PR e 0 Adopts a regulatory flood map (fully independent from FEMA FIRMs) based on a 100-yr coastal
£ l | z flood with 3.4 ft of relative sea level rise.
{ B v - * Newburyport, Massachusetts — Wetlands Protection Regulations
i 0 Requires projects in FEMA SFHAs to incorporate 40 in. of sea level rise in the project design and
construction
« Houston, Texas — Code of Ordinances

Potential climate change impacts for Flood Hazards

* Frequency and intensity of coastal storms
Precipitation

2 l
* Relative Sea Level Rise [I;W

0 Defines the “Minimum Flood Protection Elevation” as the 500-yr flood elevation plus 2 ft of

I freeboard

I " 0 Extends the regulated flood zone into shaded X Zones (500-yr floodplain)

] * Vashon and Maury Islands, Washington — King County Zoning Code Sea Level Rise Risk Area
i 1 A - 0 Enlarges coastal high hazard areas by extending landward to all areas below the FEMA BFE + 3 ft
i II I 0 Defines the “Sea Level Rise Protection Elevation” as the FEMA BFE + 3 ft

.. I | l

1 - o Source: epa.gov/

climate-indicators
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What would Chapter 5 revisions accomplish?

* Increase the flood hazard area from 100-year to 500-year for all RC II, Ill, and IV structures

Existing problem: “Waterfall effect”

100 yr + additional criteria (freeboard)
100yr

Mean Sea Level

I

Horizontal extent of
100 yr flood (SFHA)

Area subjected to ASCE 7 Chapter 5 Area not subjected to ASCE 7

What would Chapter 5 revisions accomplish?

* Increase the flood hazard area from 100-year to 500-year for all RC I, Ill, and IV structures

100 yr

Mean Sea Level

Eliminate waterfall for most structures

100 yr (SFHA)

Area subjected to ASCE 7 Chapter 5

Area not
subjected
to ASCE7
Chapter 5

What would Chapter 5 revisions accomplish?

* Increase the flood hazard area from 100-year to 500-year for all RC II, Ill, and IV structures

Eliminate waterfall for most structures

100yr

Mean Sea Level

100 yr (SFHA)
Area not
subjected
to ASCE 7

Area subjected to ASCE 7 Chapter 5 Chapter 5

Note: ASCE 7 Chapter 5 does not prescribe elevation requirements for structures. ASCE 24 does that.
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What would Chapter 5 revisions accomplish?

* Incorporate a risk-based approach where flood hazard is tied to structure risk category

RCI 100-year ~ RCI1500-year  RCIIl 750-year  RC IV 1000-year
rRc I v
1000y
750yr
s00yr =
100yr
100 yr (SFHA) 500 yr

Area subjected to ASCE 7 Chapter 5

Area not
subjected
to ASCE7
Chapter 5

Note: ASCE 7 Chapter 5 does not prescribe elevation requirements for structures. ASCE 24 does that.

What would Chapter 5 revisions accomplish?

* Incorporate a risk-based approach where flood hazard is tied to structure risk category

RCI 100-year  RCII1500-year  RC Il 750-year  RC IV 1000-year
mo N
RC Il
1000 ¢
750y
500
100y
100 yr (SFHA) 500 yr
Area not
subjected
to ASCE 7
Area subjected to ASCE 7 Chapter 5 Chapter 5

Design flood hazard increases and therefore loads may increase with risk category of structure.
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What would Chapter 5 revisions accomplish?

Revisions provide requirements and guidance for Hazards, Loads, Load Cases, Reliability Analysis

What would Chapter 5 revisions accomplish?
Revisions provide requirements and guidance for Hazards, Loads, Load Cases, Reliability Analysis

* Hazard
0 Flood depth,
0 Flood velocity,
0 Wave conditions,
0 Scour depth,
o

Debris hazards
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What would Chapter 5 revisions accomplish?

Revisions provide requirements and guidance for Hazards, Loads, Load Cases, Reliability Analysis

* Hazard * Load
0 Flood depth, 0 Hydrostatic,
0 Flood velocity, 0 Hydrodynamic,
0 Wave conditions, 0 Wave forces,
0 Scour depth, 0 Debris impact
O Debris hazards

What would Chapter 5 revisions accomplish?

Revisions provide requirements and guidance for Hazards, Loads, Load Cases, Reliability Analysis

* Hazard * Load * Load Cases
0 Flood depth, 0 Hydrostatic, 0 Combinations of loads
0 Flood velocity, 0 Hydrodynamic, 0 Stability check
0 Wave conditions, 0 Wave forces,
0 Scour depth, 0 Debris impact
0 Debris hazards
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What would Chapter 5 revisions accomplish?

Revisions provide requirements and guidance for Hazards, Loads, Load Cases, Reliability Analysis

* Hazard * Load * Load Cases
0 Flood depth, 0 Hydrostatic, 0 Combinations of loads
0 Flood velocity, 0 Hydrodynamic, 0 Stability check
0 Wave conditions, 0 Wave forces,
0 Scour depth, 0 Debris impact
® BErsheEns * Reliability Analysis

0 Consistency with
Chapter 2

Example calculations by FLSC to compare existing standard and proposed changes

FLSC presentation to 7-22 Main Committee on 3/2020 in Houston, TX

use cases
v' Documented changes in load for
« hydrostatic
+ hydrodynamic

Island, NY
v Documented changes in load for
+ hydrostatic,
« hydrodynamic
* breaking wave
« debris impact

v Example comparisons for different ¥ Two site-specific locations on Long v Three site-specific location in

Manhattan, NY
v Documented changed in load for
* hydrostatic,
«  hydrodynamic
+ debris impact
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+ Development of ASCE Guidance Document
+ Coordinate with changes at FEMA
« Coordinate with ongoing efforts at NOAA for climate change

Ongoing work by FLSC

Prepare manuscripts for peer-review
v Summary of changes with examples
¥ MRI coefficients/Reliability analysis
v Received ‘oK’ from JSE editor

v’ Contribute to ASCE 7 reliability analysis document led by LCSC
v’ Contribute to SEI CSAD Climate Change Initiative

¥ Contribute to revision of ASCE 24 for IBC 2027

v Consider additional Chapter 5 revisions for ASCE 7-28 cycle

Hazard

0 Flood depth,

©  Flood velocity,

0 Wave conditions,
0 Scour depth,

©  Debris hazards
Load

0 Hydrostatic,
0 Hydrodynamic,
0 Wave forces,

0 Debris impact

Load Cases

0 Combinations of
loads

o stability check

Reliability Analysis

O Consistency with
Chapter 2

Flood hazard area

5.3 DESIGN REQUIREMENTS
5.3.1 Flood Hazard Area.

For Risk Category II, II1, and IV structures, the Flood Hazard Area shall be the 500-year floodplain
designated as the Special Flood Hazard Area and the Shaded X-Zone. For Risk Category I structures,
the Flood Hazard Area shall be the 100-year floodplain designated as the Special Flood Hazard Area.

Intention to extend the design requirements out to the 500-year floodplain for RC I, Ill, and IV
structures
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Hazard
Flood depth,

o Flood velocity,

0 Wave conditions,

0 Scour depth,

0 Debris hazards

Load

0 Hydrostatic,

0 Hydrodynamic,
O Wave forces,
o

Debris impact

Load Cases

0 Combinations of
loads

0 stability check

Reliability Analysis

0 Consistency with
Chapter 2

Flood hazard area

533 Design Stillwater Flood Depth.

“The design stllwater flood depth, d in t (m) shal be determined in accordance with Equation 5.3-1

dy= (SWELy, - G) + Agp (53-1)

where

SWEL,;,, = stillwater elevation corresponding to therisk category and MRI defined in Table 5.3-1 provided by a flood

hazard study adopted by the Authority Having Jurisdiction in f (m). Where the stllwater clevation for a given MRI is
not provided in the flood hazard stu 00-year stillwater elevation shall be scaled (0 the required MRI per Section
5331

G, = elevation of grade at the building or other structure inclusive of effects of erosion in i (m), per Section 5.3.5.

g = relative sea level change for coastal sites in i (m), sce Section 5.3.4. Dy, shall not be taken as less than 0.

Design stilwater Flood Blevation "\ VHuee
Stillwater Elevation Aun et

SWELe|

Design Stilwater Flood Depth-
Mean Water Level (MWL),

Datum Specified on Adopted
Flood HazardMap =777

Hazard

Flood depth,

o Flood velocity,

0 Wave condi
0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Wave forces,
o

Debris impact

Load Cases

0 Combinations of
loads

0 stability check

Reliability Analysis

0 Consistency with
Chapter 2

Flood hazard area

533.1 Stillwater Elevation Determination When MRI Data Not Available.
‘Where MRI data is not available, SWEL g5 shall be determined according to Equation 5.3-2

SWEL ey = Cogry (SWEL 109 = Zitaan) * Zaum (53-2)

where

SIWEL,, = silwate clevation for the 100-year MRI provided by a flood hazard study adopted by the Authoriy Having Jurisdiction in ft(m).
o= flood sealle factor associated with the MR from Table 5.3-1 for different locatons,

2,1 = clevation of mean water level based on local daturn,
be permitted 1o be taken as zero for coastal sies. Values for S

Risk Cum Com
Category I AllOther | Great
Coastal | Lakes

Sitest | Sites?

shall

18 (). For riverine sies, 7. shll b taken s the nual highewate level. Z,

WEL 55, SWEL g, and G, shal all reference the same local datum,

. 100 1.00 1.00 1.00
B s00 1.25 115 135
s 750 135 1.20 145
A 1,000 1.50 1.40 1.25 1.50

[ Intention is to use modern flood information as it becomes available.
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Hazard

o Flood depth,

o Flood velocity,

0 Wave con

0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Wave forces,
o

Debris impact

Load Cases
0 Combinations of
loads

0 Stability check

Reliability Analysis

0 Consistency with
Chapter 2

Requirement to consider Sea Level Rise based on historic rates

5.3.4 Effects of Relative Sea Level Change.
The effects of relative sea level change shall be included in the calculation of flood conditions and flood loads for sites whose
flooding comes from coastal sources. A project lifecycle of not less than 50 years shall be used for this quantification. The
‘minimum rate of relative sea level change shall be the historically recorded sea level change rate for the site over a S0-year period.
The increase in relative sea level during the project lifecycle of the structure shall be added to the design stillwater flood elevation
as required by Section 5.3.3.

USACE Sea Lavel Change Curve Calculator (20175
Historic rate does not include B
climate projections

Figure shows how designer can get the necessary
sea level rise information for project site

Hazard

o Flood depth,

0 Flood velocity,

0 Wave conditions,

0 Scour depth,

0 Debris hazards

Load

0 Hydrostatic,

0 Hydrodynamic,

0 Wave forces,
o

Debris impact

Load Cases
0 Combinations of
loads

0 Stability check

Reliability Analysis

o Consistency with
Chapter 2

Commentary language to bridge between existing practice and proposed changes

In ASCE 7-22 Supplement 3, loads in Chapter 5 are based on the stillwater elevation. In prior editions,
flood loads also were based on stillwater elevation, but the Chapter referenced a DFE in some load
calculations. ASCE 7-22 Supplement 3 drops the reference to the DFE.

If needed for comparison purposes, the ASCE 7-22 Supplement 3 coastal DFE can be determined in
accordance with Equation C5.3-1:

DFE = d;+ G, + 0.7H (C5.3-1)

d, = proposed terminology

where
H,

tesen = design wave height in ft (m) as calculated in Section 5.3.7.1.
G, = elevation of grade at the building or other structure inclusive of effects of erosion in ft (m), per
Section 5.3.5.

d, = design stillwater flood depth, in ft (m), per section 5.3.3

The ASCE 7-22 Supplement 3 riverine DFE is the same as the Design Stillwater Flood Elevation. The
DFE calculated above is not the same DFE that is used for NFIP, ASCE 24, or other model building code
purposes. Each DFE should be P per the Standard for its intended purpose.

23
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Hazard
0 Flood depth,

0 Flood velocity,

0 Wave conditions,
0 Scour depth,

O Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Waveforces,

0 Debris impact

Load Cases

0 Combinations of
loads

0 Stability check

Reliability Analysis

o Consistency with
Chapter 2

Revised method to estimate velocity
*  Based on USACE hurricane simulations
*  Reduction factor, C=0.5
*  Cap on maximum velocity, Vmax depends on MRI

ASCE 7-22
(proposed)

Existing
ASCE 7

Storm 634 peak SWL
Galveston
Overland velocities

v.me

Figure compares existing ASCE 7 method to estimate velocity (black) with new method (red).
Data points are computer simulation by USACE for scenario hurricane impacting Galveston, TX.

Hazard

0 Flood depth,

0 Flood velocity,

0 Wave conditions,
0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Wave forces,

0 Debris impact

Load Cases.

0 Combinations of
loads.

o stability check

Reliability Analysis

0 Consistency with
Chapter 2

New methods gives designers ability to refine wave height at project site

No wave information
atsite

Most conservative
scenario, H/d =078

Existing ASCE 7

Wave information
near site (shoreline)

Intention is to allow designers to improve wave height estimates if this is important to design

25

26

Hazard
0 Flood depth,
0 Flood velocity,

Wave con

0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Wave forces,
o

Debris impact

Load Cases

0 Combinations of
loads.

0 stability check

Reliability Analysis

0 Consistency with
Chapter 2

Commentary for designers to understand how sheltering affects wave height

Lower reduction n
wave height

Higher density of bu
open space in each row

Figure shows how wave heights are decreased from shoreline
depending on number of rows from shoreline and building density.

Lower density of buildings,
open space in each row is larger

Hazard
0 Flood depth,
0 Flood velocity,

Scour Depth

0 Wave conditions, [axd 3 Waves.
83
0 Scour depth,
0 Debris hazards Lass
Load
5 = dosign willwater oo depeh m defimed i Section 513

0 Hydrostatic, e = st wive beight s defined in Saction 5,37
° 17

1. et b ek et i . ot i Sevion £3.612
0 Wave forces, "

el = = Scour requirement remains
0 Debris impact the same.

G

(e e e

fubere Intention is to provide
Load Cases s = bevaking wave b H, i ) 2 defined i Section 517 designers with explicit
0 Combinations of equations not provided in

loads (M2 oy A Vv Pl ot Clbasent, existing Chapter 5

e scouecepn
o stability check e B (113, Tl iy

fu-200 )

e
Reliability Analysis - ) fo carcularsectons, o ot 14 tmes e

X widih o thepike c ol ()
0 Consistency with P
Chapter 2 e exposed. bused o6 scour of walls and pilk cagn above the prles.
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Hazard
0 Flood depth,

o Flood velocity,

0 Wave conditions,
0 Scour depth,

0 Debris hazards

Load

0 Hydrostatic,
o Hydrodynamic,
0 Wave forces,

0 Debris impact

Load Cases

0 Combinations of
loads

o Stability check

Reliability Analysis

0 Consistency with
Chapter 2

Debris Hazard Considerations
+  Bring forward items from Commentary

* Make consistent with Chapter 6 Tsunami s ooy e Threshold | lmpact on
Limit the ‘sphere ofinfluence’ overland Tk | Depatth | Comme i

Categories bearing walls and

RCIAV 3R (0.91 m) Yes
Passenger

- RCIVIVY 3 #(0.91 m) Yes

T RCIANAV 3091 m) Yes'
g

- RCIIY  3#(091 m) Yes' na
Containers
RCIAV  6R(18m) Yes® nla

Extraordi RCIV  12RG7m) Yes' na
. Dehy

Table indicates what debris
types must be considered
based on structure RC

.
-

Figure shows how debris hazard is
considered based on debris source, open
water, and urban environments

Hazard

o Flood depth,

o Flood velocity,

0 Wave conditions,
0 Scour depth,

0 Debris hazards

0 Hydrostatic,

o Hydrodynamic,
0 Wave forces,
o

Debris impact

Load Cases
0 Combinations of
loads.

0 Stability check

Reliability Analysis

o Consistency with
Chapter 2

Other improvements in first section

* Loads on Breakaway Walls — in existing standard
v Added requirement to resist the lateral earth pressure
requirement of Chapter 3

* Site-specific studies
v allowed for velocity and wave hazards but not depth
v’ reductions comparable to other chapters

with Peer Review without Peer Review
30% 20%

[velocity, v ]
Wave height, H 30% 20%

PBD allowable per Section 1.3.1.3. PBD statement in Chapter 5
allows for flood-specific guidance in commentary

Table C5.34 Matrix of Expected Performance and Hazard Levels for Flood

Hazard Level Significant |  Unsafe to
Damage Occupy
[ Routine |

RCIV, RCIl RCII
RCIV RCIl,
RCI

RCIl
v RC Il RCII

29
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Hazard

0 Flood depth,

0 Flood velocity,

O Wave conditions,
0 Scour depth,

O Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Waveforces,

0 Debris impact

Load Cases

0 Combinations of
loads

0 Stability check

Reliability Analysis

O Consistency with
Chapter 2

Include basic equations for hydrostatic  Include basic equations for moving water.
loads. Define buoyancy and discuss in

commentary.
| Stuctural ElementSection ____[__c.__}
'
v more
. Rectangular column of at least 2:1 aspect ratio with 16
b longer face oriented parallel to flow
- 16
I Square, or rectangular column with longer face 16
oriented perpendicular to flow
) 20
— 20
'r Diamond-shape column, pointed into the flow (based _[IPYS

on face width, not projected width)
Rectangular beam, normal to flow 20

and Channel shapes 20

Figure shows typical pressure distribution Table lists drag coefficients for typical cross sections

used in design

Intention is to provide designers with explicit equations not provided i existing Chapter 5

Hazard

©  Flood depth, Wave Forces
© G + Added provisions for nonbreaking waves based on accepted engineering practice

N « Include wave loads on elevated structures
0 Wave conditions,

0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

0 Hydrodynamic,
0 Wave forces,

0 Debris impact

Load Cases.

0 Combinations of
loads.

o stability check

Figure shows definition sketch for non-elevated Figure shows definiti

sketch for elevated

structures for use with Goda Equations structures for use with Goda Equations

Reliability Analysis

0 Consistency with

Chapter 2 Intention is to provide designers with explicit equations commonly used in engineering practice not found

in existing Chapter 5
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Hazard

0 Flood depth,

o Flood velocity,

0 Wave conditions,
0 Scour depth,

0 Debris hazards
Load

o Hydrostatic,

o Hydrodynamic,
0 Wave forces,

o

Load Cases

0 Combinations of
loads

0 stability check

Reliability Analysis

0 Consistency with
Chapter 2

Debris Impact

* Debris impact loads required per 5.3.9 with several exceptions
+ Some guidance from 7-22 commentary moved to provisions

* Three procedures to calculate debris impact

+ Specification of debris types and properties

Table 5.4-4 Minimum Debris Properties.

Debris Type Minimum elastic debris
stiffness

1,0001b (4.448kN) 4,200,000 b/ft (61,300 kN/m)

2,400 Ib (12.455 kN) 72,000 Ib/ft (1,051 kN/m)

TN 2,500 Ib (11.121 kN) 360,000 Ib/ft (5,254 kN/m) Table lists minimum debris

20 ft Shipping, 5,0001b (22.241kN) 2,940,000 Ib/ft (42,900 kN/m) properties used for design
Container

40 ft Shipping 84001b (37.365KN) 2,040,000 Ib/ft (29,800 kN/m)
Container

* Extraordinary Debris Impact for RC IV structures
+ Debris impact load redistribution — related to progressive collapse
* Improved consistency of debris impact with Chapter 6 Tsunami

Established based on local conditions

Hazard
o Flood depth, Combination of Loads

o Flood velocity,

0 Wave condi

©  Scour depth, 5.5 FLOOD LOAD CASES

0 Debris hazards
“The flood load (F,) used in the Chapter 2 load combinations shall include the
Load following flood load cases in the applicable directions:
. Clear requirement on how

O Hydrostatic, For constal flooding: individual loads must be
Hydrodynamic, combined
Combination of hydrostatic loads including buoyancy (5.4.2),
hydrodynamic loads (5.4.3) and debris impact loads (5.4.5) Overall flood load F, is used in
2. Combination of hydrostatic loads including buoyancy (5.4.2), Chapter 2.

hydrodynamic loads (5.4.3) and wave loads (5.4.4)

o
0 Wave forces,
o

Debris impact

Load Cases For riverine flooding:
0 Combinations of

1. Combination of hydrostatic loads including buoyancy (5.4.2),
loads i i

hydrodynamic loads (5.4.3) and debris impact loads (5.4.5)

checks are often done
in practice, but existing
standard does not include this.

0 Stability check

5.5.1 Stability for Uplift.
5.5.2 Stability for Sliding.

Reliability Analysis

0 Consistency with
Chapter 2
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Hazard

0 Flood depth,

o Flood velocity,

0 Wave conditions,
0 Scour depth,

0 Debris hazards
Load

0 Hydrostatic,

o Hydrodynamic,
0 Wave forces,

0 Debris impact

Load Cases

0 Combinations of
loads

o Stability check

Reliability Analysis

Reliability Analysis

« Reliability Analysis conducted for RC 1, I, I, IV
structures
v Chapter 1 Commentary modified
v’ Factor 2.0 changed to 1.0, consistent for RC I-IV

2.3.2 Load Combinations Including Flood Load.

When a structure is located in a flood zene hazard area (Section
5.3.1), the following load combinations shall be considered in
addition to the basic combinations in Section 2.3.1

Existing standard has “2.0”
factor of uncertainty.

With proposed modifications,
target reliability achieved for

0 Consistency with
Chapter 2 \ Intention is to shows target reliability is achieved for MRI-based flood level
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Complete revision to Chapter 5
Increase the flood hazard area from 100-year to 500-year for all RC II, I, and IV structures

Incorporate a risk-based approach where flood hazard is tied to structure risk category
RCI 100-year ~ RCI1500-year  RC Il 750-year  RC IV 1000-year

Hazards: Flood depth, velocity, wave, scour and debris hazards
Loads: Provides hydrostatic, hydrodynamic, wave, and debris impact loads

Load cases: Combination of flood loads and stability checks, consistency w/ Chapter 2

and as a subcommittee

* Understand how proposed changes would affect engineering design and impact related standards

* Document analytical work and case studies for future cycles and for engineering practice
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Appendix A
Example calculations by FLSC to compare existing standard and proposed changes

FLSC presentation to 7-22 Main Committee on 3/2020 in Houston, TX

Asex =

v Example comparisons for different v Two site-specific locations on Long v Three site-specific location in
use cases Island, NY Manhattan, NY
¥" Documented changes in load for v Documented changes in load for v Documented changed in load for

+ hydrostatic + hydrostatic, * hydrostatic,
* hydrodynamic * hydrodynamic * hydrodynamic
+ breaking wave + debris impact

debris impact

Hydrostatic Force vs SWEL »
&
5.0
Case 1

4.5

40 N
= O fEEL

35 o P
< 400 ftEL I- “0«79'
: 30 Datum (NAVD8S) » x"%'
5 O
5 25
e
L 20
=1
it
13 15
o
o
°
ES 1.0
I

0.5

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
100 yr SWEL (ft)
ASCE ™/== AscE7-22Chapter 5 Flood Loads subcommittee update for Main Committee webinar. August 13, 2020
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Hydrostatic Force vs SWEL ¥

5.0

45 Case2

20 +20 ftEL|
= - < }
to_ is +10ftEL]
= 30 Datum (NAvDgs) 00 ftEL
o
=4
o 25
2
2 20
=1
®
@ 15
o
S 10
z

0.5

0.0

100 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 200

100 yr SWEL (ft)

Hydrodynamic Force on a Square Column

The hydrodynamic drag force, exerted by moving water on structural components shall
be determined by

Fipg=(112)p C, 12 4 (5.4-4)
where
p = the water density
C, = the drag coefficient (2.0 for square column)

A = the projected area in the flow direction exposed to the moving water.

ASCE 7-22 Chapter 5 Flood Loads subcommittee update for Main Committee webinar. August 13, 2020

Z=  ASCE 7-22 Chapter 5 Flood Loads subcommittee update for Main Committee webinar. August 13, 2020

40

Drag Force on 2 ft Square Column

60.0 -
> /
& /
50.0 S/
+20tEL N4
oy
— o swe N,
£ 400 ’
= ] saons
- ->| .
i
© 300 / e
o
< Drag force: Proposed 7-22 changes result in ||

lower forces compared to existing 7-16 for
water depths greater than 10 ft in Case 1

100 yr SWEL (ft)

Drag Force on 2 ft Square Column
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5 ¢ Drag force: Proposed 7-22 changes falls | _ < < S
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Drag Force on 2 ft Square Column

—
=8t o2

Drag Force (kip)

depths 16 ft to 22 ft in Case 2

ASCE 7-22 Chapter 5 Flood Loads

100 120 140 160 | «Drag force: Proposed 7-22 changes falls
100yr between existing 7-16 values for water

16, ASCE 24, FEMA requirements and so on
¥ Not involved in FLSC committee work

v Sites selected
* Riverine: Hollister MO
« Coastal (Atlantic): Toms River, NJ
+ Coastal (Atlantic): Topsail Beach, NC
* Coastal (Gulf): Gulf Shores, AL

¥ RC I structures with variations in
* Foundation types — vertical wall & pile supported
+ Building elevation above grade
« First floor elevation requirements

v Calculations and comparisons of loads for
- Hydrostatic + Wave breaking
* Hydrodynamic * Debris impact

Example calculations by CDM Smith to compare existing standard and proposed changes

v Use of proposed standard by design professionals familiar with ASCE 7-

44

CONEY ISLAND
NEW YORK

TRANSECT 24
Fisoa [
Source  Transect Chance ‘Range of Sullwater Elevations'(ft NA\
Significont Wave | PeakWave  10% Annual 2R Annual 1% Anoual | 0.2% Annual
Coordinates  Heihtim  Period (el Chance a ‘Ghance:
WA0STII8 7 55 a6
RatanBoy | K24 | Widesas 6% » 67-7 94-10 3 128- 143
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HYDROSTATIC Loads

<« Hydrostatic: Proposed 7-22 changes
» | | resultin larger forces than existing 7-16

for Example 1
B Fr——
s 722 st

Elevation (ft)

500 yr + FC —— a5 716 Htrodmmic
e hscE 72 rdmamic
100 yr + FB NN\ oA 716 reskng Wave
o TN e
GRADE
s
.
o e P P wo e e

Force (psf)

HYDRODYNAMIC Loads

“*Hydrodynamic: Proposed 7-22 changes
| resultin similar forces than existing 7-16 ot

ostatc

for Example 1 ww“m
100yr  — >. [,
0 1

T

500 yr + FC ——

Elevation (ft)
&

w0
Force (psf)
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BREAKING WAVE Loads

\ “»*Breaking Wave: Proposed 7-22 changes
0~ resultin larger forces than existing 7-16

for Example 1

g
T —
H — N, o
5.
500y +FC § i
a —m— ASCE 7-22 Hydrodynamic.
100 yr J— e r——

—essce 722

aking Wave

0 AN

o s P @ o 0 00
Force (psf)

7-16 vs 7-22 Comparison Summary

Junits SCE7-16 otes hsce722_uotes JFactor Asce 722/ asce 7-16
Hilwater Depth t B s
elocity tfs 1 s
byarostatic Load forte 86 205 23
Hycrodynarmic Load Ibte 102 104
reaking Wave Load Pie o o 215 36
Nonbreaking Wave Load Pile Io 87

INot applicable BFE = Stilwater?
fsubtracted Hydrostatic Load for

reaking Wave Load Wall 3 s32fcomparison 902 17
Nonbreaking Wave Load Wall byt 550

mpact Load - 1000, commentary method fo saa 12751 234
mpact Load - 10004 FEMA S5 I 418 300
mpact Load - Vessel 28004 FEMA 55 Io. 172: 2016 17
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7-16 vs 7-22 Comparison Summary

Jonits [psce 716 Jotes hsce 722 Juotes [Factor ASCE 7:22 / ASCE 7-16
tilwater Depth t B B
locity s 1 s
Hyarostatic Load o/t 2 05 23
Joste BFE - Stilwater? 102 101
reaking Wave Load Pile o &0: 219 364
Nonbreaking Wave Load pile b 87

INot applicable BF€ = Stilwater?
ubtracted Hydrostatic Load for

reaking Wave Load Wall o/t s321comparison 942 17
Nonbreaking Wave Load Wall o/t sso

mpact Load - 1000, commentary method o S 12751 23
mpact Load - 10004 FEMA 55 o 418 300
mpact Load - Vessel 2800 FEMA 55 b 172 2016 17

Environmental variables (input)
* Depth increases from 7-16 to 7-22 by factor 1.5
 Velocity decreases from 7-16 to 7-22 by factor 0.69

7-16 vs 7-22 Comparison Summary

Junits Jhsce 716 otes hsce 722 uotes [Factor ASCE 7:22 / ASCE 7-16
tilwater Depth t B B
elocity /s 1 s
hyarostatic Load forre 86 205 pET
bt 98 ih 102 101
reaking Wave Load Ple o 50 215 36
Nonbreaking Wave Load Pile Io 87
INot applicable BFE = Stlwater?
fsubtracted Hydrostatic Load for
reaking Wave Load Wall 73 s32fcomparison 942 17
Nonbreaking Wave Load Wall Iyt sso
mpact Load - 1000, commentary method fo s 12751 23
mpact Load - 10004 FEMA 55 Io 18 300
mpact Load - Vessel 2800 FEMA 55 Io. 1172 2016 17

Hydrostatic and Hydrodynamic Loads (output)
* Hydrostatic increases by factor 2.4
* Hydrodynamic stays the same with factor 1.04
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7-16 vs 7-22 Comparison Summary

[onits Jpsce 716 uotes hsce 722 uotes [Factor ASCE 7:22 / ASCE 7-16
tlwater Depth t B B
locity s 1 s
Byarostatic Load o/t a6 205 23
3 B = Stilwater?
reaking Wave Load Pile o l 603 219¢ 354
Nonbreaking Wave Load Pile b 87

INot applicable BFE = Stilwater?
ubtracted Hydrostatic Load for

reaking Wave Load Wall o/t s32ifcomparison 942 17
Nonbreaking Wave Load Wall o/t sso

mpact Load - 1000, commentary method b Saa 12751 23
mpact Load - 10004 FEMA 55 o a18 300
mpact Load - Vessel 2800 FEMA 55 b 172 2016 17

Wave Loads on Piles
* For breaking waves, increases by factor 3.6
* For non-breaking waves, increases by factor 1.45

7-16 vs 7-22 Comparison Summary

s sce 736 iotes sc 72 ot Factor Asce 72 / i 736
e 0 s
Jelocity ftfs 1. 8
Frdrostatetoad o e o5 E
ot bl e - sutusterr | 100 Lo
reaing Wave Losd P Io o 210 3od
onbreakng Wave Loa e Io o
ot pplcaie o - tater?
trated ycrosaicLoad for
resing Wave Load Wall ot ST gpoarson e [

mpact Load - 1000%, commentary method fo X 2751 23
mpact Load - 10004 FEMA 55 Io 18 300
mpact Load - Vessel 2800 FEMA 55 I 172 2016 17

Wave Loads on Walls
* For breaking waves, increases by factor 1.77
* For non-breaking waves, increases by factor 1.05
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7-16 vs 7-22 Comparison Summary

Jonits_ asce 726 uotes sce 722 uotes JFactor Asce 722/ asce 7-16
tlwater Depth t B B
elocit tfs 1 s
byarostatic Load o/te a6: 205 23
Hycrodynarmic Load bjte = Silwater? 102 104
Breaking Wave Load Pie o 60 215 36
Nonbreaking Wave Load Pile b 87
INot applicable BFE = tilwater?
ubtracted Hydrostatic Load for
reaking Wave Load Wall o/t s321comparison 902 17
1 o/t
mpact Load - 1000, commentary method o EX 234
mpact Load - 10004 FEMA S5 o a8 301
mpact Load - Vessel 28004 FEMA 55 b 172 17
=

Debris Impact Loads

+ 1000 Ib log, using 7-16 commentary, 7-22 increases by factor 2.34
« 1000 Ib log, using FEMA P55 CCM, 7-22 increases by factor 3.05

* 2800 Ib vessel, using FEMA P55 CCM, 7-22 increases by factor 1.72

ALCHANCE
LEATEY

LOCATION

f Emary Siect and Emarson Avesst
Tocuncd i Eant Hmpeon, ot N 41 0309857, W

TILLWATER ELEVATION (fost NAVD £5%1
IEPERCENT 2. PERCENT |- PERCENT (XPERCENT. 20N

54 79 ey 123
54 2 5 13
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Repeating Hydrostatic,
Hydrodynamic, Breaking
Wave Loads

100 yr + FB + waves
500 yr + FC

B
N

- ASCE 736 Hydrostatc
ke ASCE 722 Hydrostatic

—a ASCE 716 Hydrodynamic

Elevation (ft)

—a ASCE 7:22 Hydrodynamic
RADE - ASCE 7-16 Bresiing Wave

e ASCE 722 Breaking Wave

o 20 00 0 00 1000 1200

Force (psf)

7-16 vs 7-22 Comparison Summary

nits actor ASCE 722 / ASCE 716

Hilwater Depth 0

elocity s

[Fydrostatic Load orft 03
o/t os

[Breaking Wave Load Pile o 28

[Nonbreaking Wave Load pile o

[Breaking Wave Load Wall o/t 740dComparison 1258 16

INonbreaking Wave Load Wall o/t 745

fmpact Load - 10008, o 623 commentary method 13691 22

Impact Load - 10004 o arsiFEmASS 23

Impact Load - Vessel 28001 b 13414FEMA 55 2165 16

Environmental variables (input)
* Depth increases from 7-16 to 7-22 by factor 1.24
* Velocity decreases from 7-16 to 7-22 by factor 0.65

A
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7-16 vs 7-22 Comparison Summary

s s e Sc727 Pow  Janormsceraa/mceris
et oo 3 7 s
ey bus

Hvdrostatctond forc e 273 o
Jore 1 36 o8

Breaking Wave Load i Io £ = 28

Nonbreaking Wave Load Pl Io 16

breaking Wave oad wal forc Ta0comparson 1254 s

onbresking Wave Load wall bt e

fmpact o~ 1000K, Io ormertarymethod Tae0 EE

hpact oas - 1000% s aroifennss 2a

Impect oas- vesel 23008 b erdgennss o165 16

Hydrostatic and Hydrodynamic Loads (output)
* Hydrostatic decreases by factor 0.86
* Hydrodynamic decrease by factor 0.81

7-16 vs 7-22 Comparison Summary

s Jce 716 foes CTEETIN T T T I A
vt oo it g s
oty bse 5 s
p——— o e 773 o
b/ft
reaking Wave oad Pic o o 251 28
Nonbreaking Wove Lo il o 16
breoking Wove Load wal o Ta0gcomparison 1254 16
Ionbreaking Wave Load wal ot e
fmpact Load - 1000%, 0 ormmentay mehod Tae0 EE
hmpac oas - 1000¢ o arotfennss 2a
mpac oag - vesel as00s b ordpenss 165 e

Wave Loads on Piles
* For breaking waves, increases by factor 2.83
* For non-breaking waves, increases by factor 1.13
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7-16 vs 7-22 Comparison Summary

o e 716 s S22 o JnorAsceran/ mcivis
ivater et Tt Z 5
iy e 5
bvirostat tond fore T s o
bt e 16 os
bresking Wave ond i Is 103 291 28
Nonbreaking Wave toad il o bt
breaking Wave Load wall foe Tacdomparison o e
onbreaking Wove Load wal Joe o
fmpac oad - 1000, B Farmentary method 7=
hmpac oad- 1000# b aroifemass 28
mpac g - vesel 26008 s sardpenass 2165 15

Wave Loads on Walls
* For breaking waves, increases by factor 1.69
« For non-breaking waves, stays about the same by factor 1.01

7-16 vs 7-22 Comparison Summary

nits| CE7-16 [Notes SCE7-22Notes actor ASCE 7-22 / ASCE 7-16
ihvater Depth ft 7 B
elocty fus 13 s
ycrostaic oad o/t 2 EE [
ot 5 136 08
fresking Wave Load Pie 3 103 21 28
INonbreating Wave Load Pile o 116
feresking Wave Load wall o/t 740dcomparison 1258 16
Ionbreating Wave Load Wall o/t .
fmpact Load - 1000+, 3 25fformentary method 363 22
fmpact Load - 10001 3 amifenass 28
hmpact Load - vessel 28008 o WL ssadfevass 2165 16

Debris Impact Loads

+ 1000 Ib log, using 7-16 commentary, 7-22 increases by factor 2.20
* 1000 Ib log, using FEMA P55 CCM, 7-22 increases by factor 2.86

« 2800 Ib vessel, using FEMA P55 CCM, 7-22 increases by factor 1.61
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Example 3: Battery Place, New York, NY

Data:

Non-Coastal A-Zone — Zone AE

BFE +11-feet NAVD 88

1% (100-yr) SWEL +11.3-feet NAVD 88
0.2% (500-yr) SWEL +14.9-feet NAVD 88
Grade +6-feet NAVD 88

Example 4: 55 Battery Place, New York, NY

Data:
Zone X

1% (100-yr) SWEL +11.3-feet NAVD 88
0.2% (500-yr) SWEL +14.8-feet NAVD 88
Grade +11-feet NAVD 88

ASCE 7-22 Chapter 5 Flood Loads subcommittee update for Main Committee meeting, Houston TX, March 4, 2020

Example 5: West & Warren Sts, New York, NY

Data:
Non-Coastal A-Zone - Zone AE

BFE +11-feet NAVD 88
] 1% (100-yr) SWEL +11.2-feet NAVD 88
0.2% (500-yr) SWEL +14.7-feet NAVD 88
Grade +9-feet NAVD 88
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