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BOCA NATIONAL BUILDING CODE COMPARISON

Appurtenant Structure

Recommendation: None
24 CFR 591
Base flood

Recommendation: None
S CFR 50.1

Basement

Recommendation: None
44 CFR 391
Breakaway wall

BOCA Code
210161

2010
210163.1

1109.4
2101642

FEMA definition relates to incidental structures while BOCA
uses the term relative to systems used to support equipment.
Although not literally compatible, this term should not cause
conflicts relative to the code requirements. '

Both FEMA and BOCA describe the base flood as being a flood
with a one percent chance of being exceeded.

Analysis

FEMA indicates bascments to be entirely below grade while
BOCA’s definition would consider a portion below grade as
constituting a basement. However, both documents include
requirements for unoccupied spaces below the BFE which is the'
key consideration. See analysis of 44 CFR 603 {c}(2) and {c}{3)
for comparison of requirements.

m‘ w‘ ]

Both FEMA and BOCA require the wall to be capable of
breaking away without effecting the structural integrity of the
structure.

Recommendation: Provide exception to BOCA Section 11094 to address breakaway walls. Sec also
recommendation to 44 CFR 603 {e){5}.



44 CFR 591

Building-See structure

Recommendation: None
A4 CFR 39,1
Critical feature

Recommendation: None

4 CFR 9.1

Development

Recommendation: None
A4 CFR 01
Elevated buildings

BOCA Code

2010

BOCA Code

None .

None

 BOCA Code

2101.63.1 -
2101633
2101.64.1

Analysis

FEMA definition distinguishes between flood plain requirements
and insurance coverage and also indicates the building is "walled",
BOCA’s definition of "building” does not mandate a wall while
BOCA’s definition of structure is something "that is built or
constructed”. Given the application of these terms in their
respective documents there are no conflicts relative to BOCA
and FEMA requirements.

Analvsis

FEMA identifies this term as a key consideration in the flood
protection system while BOCA contains no definition. BOCA
does not differentiate between key components and non-key
components but rather defines the required system performance.

Analysis

FEMA definition indicates a man made change. BOCA does not
define the term as it is not relevant to the application of the
code.

Analvsis

FEMA contains prescriptive requirements and attributes which
are used to evaluate whether a building is considered an elevated
building. For purposes of FEMA, an clevated building is one in
which the floor clevation is above the ground level or the:
perimeter walls have sufficient openings to allow flood water in
or the walls are breakaway. BOCA docs not include a definition
but rather contains prescriptive requirements for structures in A
and V zones which mirror the definition in FEMA. Also, the
FEMA definition includes subclassifications of zomes (ie. Al,
AE, eic) and zones such as B, C, X, and D while BOCA
requirements only identify A and V zones.

Recommendation: FEMA should provide direction to the model codes concerning the need to include the
subclassification of flood zones versus the current zones found in the model codes.



Existing construction 103.0 FEMA definition is used to determine rates and is a function of
a start of construction date relative to FIRM or 1/1/1975.

BOCA would consider any structure existing on the date of
adoption of the BOCA code as an existing structure.

Recommendation: None

“CFRS1 BOCA Code Analysis

Existing structures - 103.0 See "existing construction”

See existing construction
Recommendation: None

44 CFR 391 - BOCA Code Analysis

Flood 21016 - FEMA provides a definition which addresses the idiosyncracies
of water over normally dry land including mud slides and
subsidence. BOCA's provisions do not define the term flood and
solely rely on the Flood Insurance Rate Map to determine the
applicability of the flood provisions. BOCA does not address
mud slides or subsidence. The utility of this definition relative
to enforcing code requirements is not apparent. Reliance on the

map is the key consideration.
Recommendation: MNone
Flood plain or 21016 See “flood"

flood prone areas

Recommendation: None



44 CFR 591 BOCA Code  Analysis

Lowest Floor L 2101.63.1 .- This term as defined in FEMA relates to the term “elevated
. : 2101.633 building®, also defined in FEMA. This term references a

2101.64.1 : basement which has been previously identified in this
‘ comparison. The criteria which identifies how a space can be

used and not be considered the lowest floor is similar to BOCA

with the key consideration being whether the space is used for

human occupancy.

Recommendation: None

Manufactured home 201.0 . FEMA’s definition is consistent with BOCA’s definition of
*mobile unit®. , '

Recommendation: None

44 CFR 9.1 BOCA Code Analysis

100-year flood - 2101.6.1 See "base flood”

see base flood ~ : : ;

Recommendation: None _ o

Storm cellar ~~ None o The term is not defined in BOCA since there are no

requirements for this type of use.

Recommendation: None

44 CFR 501 BOCA Code Analysis
Structure 201.0 See "building”.

Recommendation: None

44 CFR 591 BOCA Code Analysis

Substantial improvement 2101.6.9 FEMA uses this term to identify when the construction equals or
exceeds 50% of the market value. BOCA does not define this
term since the requirements in BOCA are stated in 2101.6.9 and

also require the entire structure to be upgraded if the
reconstruction or restoration exceeds 50% of replacement cost.

Recommendation: FEMA to evaluate whether the criteria to determine compliance should be based on *market
value® or "replacement cost".



(b]l (8) Manofactured 2101.6.7
installation

home

FEMA requires manufactured homes in Zane A to be installed
to minimize damage by elevating and anchoring the structure.
BOCA’s requirements do not distinguish between manufactured
homes versus site built and would also require the home to be
located above the BFE. Also BOCA would permit these in
either Zone A or V.

Recommendation: Mone. FEMA has indicated that these installations are not prohibited in either zone as a

result of a 1986 rule change.

{c}(2) Elevation for 2101.63.1 FEMA’s provisions (Zone A) require the lowest floor (including

residential structures 1033 basement) to be above the BFE. This is consistent with BOCA.
210169 - Additionally, this section cites "substantial improvements” which
210162 are defined based on & cost consideration for determining
210163 applicability. BOCA invokes the 50 percent replacement cost to
210164 require the entire structure to comply with the current provisions.
2101.6.6 Also, the FEMA requirements include subclassifications of zones

(ie. AL AE, etc) while BOCA addresses these zones as Zone
A,

Recommendation: See 44 CFR 59.1 - Elevated buildings.
44 CFR 60.3 BOCA Code Analysis

{c)(3) Elevation for non- 210163.1

residential structures 2101634
1633
210162
210163
210164
210166

FEMAs provisions {Zone A) require the lowest floor (including
basement) to be either above the BFE or the space designed to
be watertight. This is consisteat with BOCA. However, FEMA
cites “substantial improvements® - sce discussion for FEMA
{c}(2}. Also, the FEMA requirements include subclassifications
of zones {ie. Al, AE, etc, while BOCA addresses the zones as
Zone A

Recommendation: See 44 CFR 59.1 - Elevated buildings.

{c)(5) Flood 2101633
Openings

Recommerdation: Neone

FEMA’s provisions (Zone A) are requirements for enclosed
spaces below the BFE and are consistent with BOCA. However,
FEMA cites "substantial improvements® - see discussion for
FEMA (c)(2).



,
(¢)(4) Pilings 2101.6.4.1
‘ 2101.6.113
2101.6.6

210162
210163

Analysis

FEMA's provisions (Zone V) require the lowest horizontal
structural member to be above the BFE with the foundation
system of piles and columns to be designed to withstand the
loads. This is consistent with BOCA. However, FEMA cites
"substantial construction” - see discussion for FEMA (c)(2).
Also, the FEMA requirements include subclassifications of zones
(ie, V1, VE, etc.) while BOCA addresses the zones and Zone
V. Both FEMA and BOCA require a design by a registered
professional. -

Recommendation: See 44 CFR 59.1 - Elevated buildings.

44 CFR 603 BOCA Code Analysis

(¢)(5) Breakaway walls 2101.6.41 FEMA’s provisions (Zone V) require the lowest horizontal
2101.6.4.2 structural member to be above the BFE with the space below
2101.6.113 free of obstructions or constructed of breakaway construction or

open lattice. This is consistent with BOCA with the exception
that FEMA provides a design safe loading resistance of 10-20
psf. BOCA does not provide this criteria. Additionally, FEMA
cites “substantial improvements® - see discussion for FEMA
(c)(2). Also, the FEMA requirements include subclassifications
of zones (i.e., V1, VE, etc.) while BOCA addresses the zones as
Zone V. Both FEMA and BOCA require a design by a
registered design professional.

Recommendation: FEMA should conduct the necessary research to support the 10-20 psf design loading for
breakaway walls. A system designed in this load range may breakaway under a design wind condition. Upon
resolution of this issue, it would then be appropriate to prepare a code change which reflects the results of the
research as design criteria to be included in BOCA. See also 44 CFR 59.1 - Elevated buildings and FEMA-55

Section 4.3.5.1.
44 CFR 60.3 BOCA Code Analvsis
(e)(6) Fill 2101643 FEMA’s provisions (Zone V) do not permit the use of fill for

structural support. BOCA does not include this limitation. Also,
the FEMA requirements include subclassifications of zones (i.c.
V1, VE, etc) while BOCA addresses the zones as Zone V.

Recommendation: It would be appropriate to propose a revision to BOCA to include this prohibition. See also

44 CFR 59.1 - Elevated buildings.
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S4 CFR 60.6

(c)(2)(1) Flood-

proof walls

Recommendation: None

44 CFR 606

{c)(2){ii) Basement
top floor elevation

Recommendation: None

44 CFR 606
(c)(2)(i) Fill

Recommendation: Mone

BOCA Code

107.2
1074
210163
2101.63.1
2101.63.2
2101633

BOCA Code

1033
pLig
107.4
210163
2101.63.1
2101632
2101633

BOCA Code

1033
167.2
1074
210163
2101.63.1
2101632
2101633

Apalysis

FEMA provides criteria for local communities to evaluate
relative to granting requests for variances of residential buildings
in Zone A. Included in this section is requirements for
basements below the BFE to be flood proofed with watertight
walls designed to resist flood waters. BOCA requires residential
basements to be located above the BFE. The only exceptions
being basements not used for human occupancy. The BOCA
codes, however, provide for evaluating alternative methods and
materials to that required by the code but do not provide
prescriptive criteria. Any alternative approval must be shown to
comply with the intent of the code and approved by the local
code official.

-

FEMA'’s variance criteria requires the top floor of the residential
basement in Zone A to be no lower than 5 feet below the BFE.
See analysis to 44 CFR 60.6 {c)(2)(i).

Analvsis

FEMA’s variance criteria requires the surrounding grade to be
filled around the residential basement to above the BFE in Zone
A. Sec analysis to 44 CFR 60.6 {c)(2){i).



44 CFR 606

(c)(2)(iv) Use of
registered pr

Recommendation: Nonc
Y4 CFR 606
{c)(2)(v) Building inspection

Recommendation: None

1033
1072
1074
210163
2101.63.1
2101632
2101633
21016.113

109.0
1100

Analysis

FEMA’s variance criteria requires a registered professional
engineer or architect to design the structure (Zone A). BOCA
requires a registered professional only for V-Zones. See analysis
to 44 CFR 60.6 (c)(2)(1)

Analysis
FEMAandBOCAbothreqmremspccuonstoaseenmn

compliance with the permit although BOCA's requirement is
applicable to all types of construction projects.
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Recommendation: None

Pgs. 65-70
Post Embedment

Recommendation: None

P. 75 Piers

Recommendation: None

12072

1207.1
1205.1

12120
2101643

s palvsi

FEMA requires concrete collars or bearing pad. BOCA requires
the poles to be treated in accordance with AWPA C2 or C4.
The wood foundation system shall be designed in accordance
with NFoPA TR7T and all lumber in accordance with AWPB-
FDN.

BOCA and FEMA both require the depth of the embedment to
be below the frost line. FEMA states that special loading such
as the forces from flooding, and debris which is carried in a flood
be taken into account when designing.

FEMA cites prescriptive criteria for embedment of the posts and
for subsequent backfill. BOCA cites design criteria.

FEMA requires that the piers resist the effects from horizontal
and uplift loads due to wind and water as does BOCA. Concrete
and brick piers shall be used when elevating 1-1/2 to 6’ off the
ground. BOCA requires that plain concrete piers be constructed

'in accordance with ACI 318. If steel shells are used, the

thickness shall be a minimum of 1/4" thick. BOCA also states
dewatering specifications.



FEMA:-34 BOCA Code

P. 77 Piers 12050
1203.0

Analysis

FEMA states that footings shall be poured in place or rest on
the soil if the proper soil conditions exist. The footing size is a
function of the soil bearing load capacity. BOCA uses design
conditions for analysis of placement and size. In addition BOCA
;equircs that soils testing be done prior to the addition of a
ooting.

Recommendation: FEMA should require a geotechnical report to ensure sufficient load bearing capacity of the

soil.
P. 79 Shear Walls - 1109.4
and Floor Diaphragms ’

Recommendation: None
FEMA-34 BOCA Code

Pgs. 84 and 85 ' 1703211
Pier Foundation Connections

Analysis _

FEMA requires that shear walls be used in parallel to brace
against low-medium velocity flooding. Floor diaphragms should
be aligned to resist horizontal forces. Flood areas should include
additional bracing for wind and rain conditions . FEMA also
cites design guide “Design and Construction Manual for
Residential Buildings in Coastal High Hazard Areas”. BOCA
requires that all buildings in flood hazard zones be designed to
resist the hydrodynamic forces which occur in the area.

Analysis

FEMA allows the piers to be attached to the floor by metal
straps and bolts and offers diagrams describing the uses of piers.
FEMA prescribes embedment of 12" for concrete piers and 167
for masonry piers. BOCA designates 8° embedment for concrete
piers and 15" for masonry. The BOCA code also prescribes 2

anchor bolts be placed from the end. FEMA and BOCA require
embedment which differs slightly.

Recommendation: This is a minor conflict, which if necessary, would require FEMA to conduct an evaluation
of the relevant standards to determine if a "correct” embedment can be ascertained.

FEMA-34 BOCA Code
P. 88 1703.24.1
Concrete and Wood

Flooring Systems

Recommendation: None

Analysis

FEMA requires that all members be tied and secured. Ends of
beams shall rest or bend not less than 4 inches or be supported
by metal stirrups or hangers. BOCA requires that metal
connector straps shall be used for every other joist and wall studs
shall be anchored.

A=10



FEMA-34
P.92

Related Design
Considerations

Recommendation: None
FEMA-4

P.93

Building

Materials

BOCA Cods

22021
210168
2101634

BOCA Code

17011
1703.2.6
1702523
(Supp.)
1702.6.3
18014
18023
150332
1506.63
2106.6.6

Analysis

FEMA requires glass windows to be protected from wind and
changes in pressure. FEMA states that utilities should also be
protected or clevated and sanitary systems should be designed to
alleviate discharge due to flooding. BOCA does not require
glass protection but relies on properly designed glass for the
specified  loads. BOCA also acknowledges utility
protection/clevation and the need for properly designed sewage
systems. See also Analysis of BOCA National Mechanical Code.

Analvsis

FEMA identifies that preservative treatment is required for
wood, steel reguires corrosion protection, admixtures are
required for concrete to improve freeze-thaw and strength.
FEMA does not provide specific recommendations to achieve the
desired results but rather includes names and addresses of
associations to be contacted for guidance. See BOCA analysis to
FEMA-54 Wood, Steel, Concrete and Masonry and FEMA-55
Sections 4.1.2 and 4.2.1.4.

Recommendation: Sec FEMA-54 Wood, Steel, Concrete, and Masonry and FEMA-55 Sections 4.1.2 and 4.2.1.4.
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FEMA-X4

Pgs. 94 and 95
Wood, Steel, Concrete and
Masonry

Admixtures

17026

1502.6

1503.1

1401.11

Apalvsis
BOCA requires that pressure treated wood shall conform with
standards AWPA C1, C2 and C9 and AWPB-FDN.

Preservatives to conform to AWPA P1, P2, PS5, P8 and P9.
Section 18023 states that steel shall be protected for exterior use

with a shop or field coat to prevent corrosion.

FEMA states that steel shall be protected for exterior use with
a shop or field coat to prevent corrosion.

BOCA requires that admixtures, if used, shall follow
requirements of ACI 318, ASTM C260, ASTM C618 and ASTM
C989 depending on the type used. FEMA does not include
requirements for the use of admixtures.

BOCA cites that concrete shall be proportioned to provide the
average compressive strength as prescribed by ACI 318, not less
‘than 2500 psi. FEMA does not include the standard.

Mortar shall comply with the requirements of ASTM C270.

FEMA states that wood shall be treated to resist fungus, insects,
bacteria and rot. In addition the treatment must be designed to
keep water out. Steel should be painted and bolts should be

i Concrete and masonry units should have surface
treatments and should also include additives.

Recommendation: See FEMA-55 Section 4.1.2. Also, FEMA should consider referencing the applicable
standards for wood preservatives, concrete, and masonry.

FEMA-34

Pgs. 95 and 96
Insulation

Recommendation: None
FEMA-34
Pgs. 113-115 Glossary

Recommendation: None

'BOCA Code

9280

1109.4

Analysis

BOCA states that when insulation is installed specific flame
spread ratings and smoke developed ratings are required to be
adhered to. A vapor retarder shall be installed on the warm side
of the building having a performance not exceeding 1. FEMA
requires insulation exposed to flood conditions to be
impermeable and able to withstand submersion.

Anglysis

Hydrodynamic loads in Zones A and V shall be incorporated
into the design of these buildings and structures. FEMA defined
all the flood zoaes in relation to 100 year floor. Hydrodynamic
and hydrostatic loads are described without the use of equations.

A-12



Pgs. 125 and 135
Performance
Criteria

Recommerndation: None

1102.1
11093
11094

Amalysis
BOCA relies upon the design calculations for all components of
the structures. FEMA defined design loads, soil loads citing that

each case should be dealt with individually and specifically
approved by the code official.

A-13



Coastal Construction Manual (FEMA-3J)

41  Environmental 2101.6.1

' forces 1109.4
Recommendation: - None

FEMA-5 BOCA Code
411 Wind 11120

Analysis

No differences

Analvsis

Both FEMA and BOCA follow ANSI AS8.1-1982. FEMA-55
requires an importance factor of 1.11 for all structures while
BOCA’s factor reflects ANSI A58.1 and requires a 1.05 factor for
non-essential facilities (i.c., offices, residential) and bmldmgs of
assembly with less than 300 people

Recommendation: The provisions are compatible for certain types of buildings such as assembly buildings and essential
facilities (hospitals, fire station, etc.) It is recommended that FEMA-55 revise its importance factor to correlate with ANSI
A58.1-1.05 for all buildings other than essential facilities and assembly buildings with less than 300 occupants.

FEMA:35 - BOCA Code

412  Salt air, moisture and  1801.4
wind-driven rain 18023

1701.1
1703.2.6
1704.1.1

1702523
(Supp)

21033.10
1402.6

21025

Analysis
BOCA and FEMA require structural steel work and formed steel

members to be corrosion protected but BOCA does not
specifically address connectors.

BOCA references NFoPA NDS which requires galvanized sheet
for metal plate conmector joints (8.103). BOCA requires
galvanized steel connections when the frame is more than one
story in height and the studs are not continuous from the sill to
the roof. FEMA requires all connections to be corrosion
resistant.

Preservative treated wood fastener requirements similar.

Flashing requirements similar.

FEMA acknowledges the effects of salt laden air on mortar but
does not provide types of mortar which are acceptable. BOCA
also does not prescribc specific masonry mortar types for
masonry exposed to salt laden air.

BOCA requires that exterior walls of alternative materials be

weather-resistant but does not mention corrosion resistance.

A-14



4.12 (cont.} 150332 FEMA acknowledges the effects of concrete exposed to sait
150663 Iad.:na.u:butdocsnotpmwd: criteria. BOCA prescribes
minimum concrete properties {w;c, Pc} for concrete exposed to
sea water. BOCA and FEMA require increased concrete cover
to reinforcement but neither stipulates the increase.

210166 BOCA includes a general performance regulation which requires
‘ “All buildings ... shall be constructed with materials resistant to
flood damage..."

Recommendation: Both codes acknowiedge the effects salt laden air and moisture have on building compoﬁcnts. FEMA
and BOCA require corrosion resistant fasteners for pressure treated wood but neither provide definitive criteria for
masonry or concrete. It'is recommended that FEMA include & general provision to address moisture protection and

BOCA revise its current text. Suggested language is: Construction materials, including connections, shall be resistant
to water damage such that conditions of corrosion, deterioration or decay will not occur.

413 Water, waves & 11094 FEMA and BOCA require the structures to resist the imposed
debris loads, BOCAdoesnotmdudcdcsgnconudemﬂonsfaram,

Ib. object {debris) impacting the structure which is included in
FEMA. v

Recommendation: None. After consuitation with FEMA, it was determined that a revision to the BOCA code would
be premature given the provision has yet to be incorporated into NFEP.

414  Effects of forces on 11094 FEMA indicates applicability to residential structures up o 22
higher & larger 11120 feet above grade. BOCA requirements would be applicable to
structures 1081 all building types which are properly designed to withstand the

21016113 water and wind forces. FEMA recommends the use of a

qualified architect or engineer for design (with no mention of
zone) while BOCA relies on state statutes and regulations to
determine if a registered architect or engineer is required to do
the design. BOCA does, however, require an engineer’s or
architect’s design for the foundatmn design and breakaway
enclosures for buildings in high hazard zone. {Zone V).

Recommendation: Registration laws for engineers and architects vary from state to state and FEMA should acknowledge
these laws. Additionally, the requirements for professional registration (V-zones) should be coordinated between NFIP
and FEMA-5S.
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FEMA-3
42 Construction
Materials

Recommendation: None
FEMA-55

421 Wood

42.1.1 Piling

Recommendation: . None
FEMA-35

4212 - Main supporting
members (beams)

Recommendation: None
FEMA:35
4213 Other wood

construction
members

None

12130
12140

| 2101643

1701.1
17026
2106.6.6

2106.6

Analysis
FEMA acknowledges the benefits/drawbacks of different
construction  materials. BOCA does not provide

recommendations as to the appropriate type of material to be
used.

Analysis

No differences

Analysis

'FEMA provides limited direction for the design of structural

beams. BOCA references NFoPA NDS for the design of wood
structures with structural design required to meet the design
loads. '

Analvsis

- FEMA does not require floor joists, studs, plates, etc., to be

preservative treated. BOCA requires all construction materials
for structures in flood hazard zones to be resistant to water

damage.

Recommendation: Main supporting members are critical to the structural integrity of a building but so are joists and
other structural clements. It is not clear why FEMA only requires certain structural elements to be preservative treated.
FEMA should revise its’ criteria to include a requirement for pressure preservative treatment for all structural members

subject to flooding.
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2106.6.6
1702.63
12192

42.1.4 Wood preservatives

FEMA requires wood to be pressure preservative treated but
does not provide criteria. BOCA. requires pressure preservative
treatment in accordance with AWPA C2 and C9 for above grade
construction and AWPA C3, and AWPB MP1, MP2, MP4 for

Recommendation: FEMA should consider referencing the appropriate standards.

FEMA-SS

422  Masonry materials 1402.6

and concrete 150332
1506.6.3

Recommendation: See FEMA Section 4.1.2.

423 Metals -
4231 Aluminum 1901.1

Recommendation: See FEMA Section 4.12

FEMA-35 BOCA Code

4232 Steel 1801.4
18023
1702523
{Supp)

Recommendation: See FEMA Section 4.1.2.

FEMA-S5 BOCA Code
4233 Dissimilar None
metals

BOCA Code  Ampalysis

See comments to FEMA Section 4.1.2

A naivs;

FEMA recommends a 0.7 mil. anodizing finish and/or vinyl
finish for aluminum elements such as doors, windows, gutters

- and flashings. BOCA references AA-SAS30 and AA-ASM3S for

aluminum used for structural purposes. No similar requirements.

Analvsis
FEMA recommends the use of hot-dipped galvanizing for
structural steel and the use of stainless steel. ~FEMA
recommends regular inspection and maintenance of metal parts.
BOCA requires hot-dipped galvanized for fasteners used for
ive treated wood. BOCA reqguires stecl members to be
painted or provided with an approved corrosion resistant coating.
No regular inspection parameters are stipulated in BOCA.

Analvsis

FEMA recommends that the use of dissimilar metals be avoided
due to the potential for rapid corrosion.

Recommendation: This issue is one of providing materials which are not subject to corrosion. See FEMA Section 4.1.2
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43  Design : .

‘ details 7

431 Foundations 12150

' 12170
1218.0
1219.0

Recommendation: None

FEMA-S3 BOCA Code

4311 Soil conditions 1201.1
1202.1
12013 -
1213.1

FEMA cites advantages of different foundation systems and
typical design approaches. @ BOCA does not provide
recommendations for the appropriate type of foundation pile but
rather provides criteria to be used to design the pile.

Analysis

FEMA provides rules of thumb for evaluating soil conditions and
cites the advantages and disadvantages of one soil type over
another. FEMA mcludes a design table of pile capacities for 4
different soil types and includes common foundation scenarios.
BOCA requires 2 foundation apalysis to determine the soil
capacity for pile foundations. Presumptive bearing values used
for spread footings arc provided in BOCA which range from
2,0600-12,000 psf for the different soils listed. BOCA relies on a
designed system to determine the structural acceptability of the
building foundation supported by the soil.

Recommendation: FEMA should require a geotechnical report to ensure sufficient load bearing capacity of the soil.
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4312 Piles

Pile

embedment

Pile

instaflation

12190
12184

1213.0
1214.0
2101643

1215.0
12190

Analysis

FEMA recommends minimum timber pile sizes and cites the
advantages of square vs. round piles. FEMA recommends
concrete piles when higher capacity or longer lengths are needed.
BOCA does not stipulate minimum timber pile sizes but rather
relies on a design. BOCA specifies a minimum lateral dimension
for precast concrete piles of 10. BOCA relies on a designed
system to support the loads.

FEMA cites the effects pile embedment has on the structural
capacity of the pille. FEMA provides recommended pile
penetrations. BOCA does not stipulate minimum pile
embedments, but rather relies on a design. BOCA requires pile
xﬁ&dmm to consider scouring in high hazard zones (W Zone)

FEMA provides details of typical methods to imstall piles
BOCA does not prescribe the installation details for piles with
the exception of cast-in-place concrete piles.

Recommendation: FEMA requires scour around piles to be evaluated for all pile installations while BOCA specifically
cites scour for V Zones. It is recommended that BOCA include text for A Zones similar to that for ¥V Zones relative

to scour.
FEMA-SS
4313 Posts

BOCA Code

None

FEMA recommends that wood posts should not be used in ¥
Zones or A Zones subject to wave/scour. BOCA does not
stipulate that wood posts should not be used but rather relies on
a designed system.

Recommendation: It seems overly restrictive to preclude the use of a building material. If adequately designed, wood
posts should be considered acceptable. It is recommended that FEMA relax their recommendation of material types in
favor of a designed system of material of the designer’s choice when such materials can be shown to be suitable for their

intended use.

FEMA-5S
4314 Piers

Recommendation: None

FEMA-33

432  Framing

Recommendation: Moane

BOCA Code

12651
1209.0

None

FEMA recommends minimum footing sizes and embedment

depth. BOCA does not prescribe minimum footing sizes, depth,
or reinforcement but rather relies on a designed system.

Analvsis
FEMA for information only.
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4321 Framing
methods

Recommendation: None
FEMA-35
4322 Beams

Recommendation: None

4323 Joists
and
rafters

Recommendation: None
FEMA-55
4324 Subflooring

©oa
AY

Recommendation: See FEMA-55 Section 4.1.2 and FEMA 88-2.

None

None

1703292

BOCA Codes
1702.1

. Appendix C

Analvsis

FEMA cites the different types of wood framing methods and
the benefits associated with one system over another. BOCA
does not address the different types of construction (platform vs.

pole) nor does it acknowledge the benefits associated with one
over the other. BOCA relies on a designed system.

Analvsis

FEMA cites the different types of wood beams (i.e, solid, built-
up, glulam), preferred orientation (ie., parallel to flow), and
splice locations. BOCA does not prescribe any requirements for
the beams but rather relies on a designed system.

Analysis

FEMA recommends cross bridging for all floor joists located in
the velocity zone. FEMA and BOCA require bridging on 8
centers. BOCA also requires bridging at the supports if
adequate lateral support is not provided. For Use Group R-2
(ic., apartments) and R-3 (single family or muitiple single

family) dwellings, bridging is only required when the joist depth
exceeds 12° or the live load exceeds 40 psf.

Analvsis

FEMA recommends cither 1x4 or 1x6 boards laid diagonally over
joists or exterior type plywood following the guidelines of APA
“Plywood Construction Guide®. BOCA includes floor sheathing
tables. FEMA stipulates an exterior giue for plywood while
BOCA requires exterior, waterproof type plywood in all exterior
uses, but allows cither interior type, moisture-resistant type, or
exterior type in interior applications and does not stipulate glue
between layers for plywood. FEMA stipulates annular ring nails
or deformed shank nails while BOCA’s recommended fastening
schedule (Appendix C) permits common nails.
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4325 Studs

Recommendation: Nons

FEMA-35

4326 Wall Sheathing

Recommendation: None

432.7 Wall Bracing

Recommendation: None

BOCA Codes

170322
170323
Table 1702.1.2.5

21033
170328
Table 1702.125

170325

Analvsis

FEMA acknowledges the common use of 2x4 or 2x6 wood studs
at 16" o.c. and the increased wse of metal studs configured
similarly to wood studs. BOCA does not prescribe wall material,
but requires that bearing walls be designed to provide adequate
support for the materials and to provide for transfer of all lateral
Ioads to the foundation. BOCA permits 24" stud spacing for
bearing walls and 48" stud spacing for non-bearing walls. Other
maximum stud spacings are given dependent on the plywood
sheathing panel span rating. Also, a single top plate may be used
only if specific requirements are met.

Analvsis

FEMA cites plywood as the typical sheathing material and
prescribes exterior grade plywood of at least 15/32" or 3/4" thick.
BOCA requires wall sheathing of any approved material
Plywood sheathing is required to be at least 5/16" thick.

Appendix C Attachment and fastening requirements are similar.

Analysis

BOCA and FEMA require wall bracing but neither specifies a
particular method to be used. BOCA permits plywood
sheathing, let-in bracing or any other approved equivalent
whereas FEMA recommends plywood.
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FEMA-55 BOCA Codes

4328 Roof Details 1702.1.2.1
Roof Trusses )
Roof Construction
1703.2.10
1703.2.10.1
11104
1102.1

Analysis

'I'thOCAcodesgivumaximumspanoiroofsheathing
allowed. Similar provisions are absent from FEMA.

FEMA indicates typical considerations for roof design. BOCA
requires that rafter spans comply with NFoPA Span Tables for
Joists and Rafters and that plate connected roof trusses be
designed in accordance with TPI Design Specifications for Metal
Plate Connected Wood Truss and NFoPA NDS. Trusses must
also be braced. Roof deck sheathing must be constructed of an
approved material.

BOCA requires that flat roofs be designed to support the
maximum possible depth of water assuming all means of roof
drainage are blocked while FEMA does not include a similar
requirement.

FEMA cites benefits of one roof configuration over another.
BOCA does not acknowledge the benefits of ome roof
configuration (gable, hip, etc.) over another, but rather relies on
the roof configuration to be designed to the appropriate loading
conditions (ie., wind, snow, and ponding). BOCA provides
specific design provisions for roof overhangs.

Recommendation: FEMA should consider including design tables for roof sheathing and also ponding provisions for the
roof design. Alternatively, FEMA could reference the model codes for roof sheathing design tables.
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FEMA-SS

433 Foundation Bracing

Recommendation: MNone

433.1 Knee Braces

Recommendation: None

FEMA-535

4332 Grade Beams

Recommendation: None

BOCA Codes

12134
1213.6

12134
1213.6

BOCA Codes

12134
12136
2101632
2101.6.43

Analvsis

BOCA requires that all piles be designed such that lateral
stability is provided in all directions. BOCA does not require
bracing for the length of pile above grade (regardless of the
height) but rather stipulates that the pile is to be designed as a
column to withstand the vertical (compression or uplift) and
lateral {water/wind) loads. Bracing (knee braces, trusses, shear
walls) would be considered as a design option but is mot
mandated. FEMA recommends bracing the piles but does not
guarantee that this measure alone will make the structure storm
resistant. :

1109.4 BOCA requires that buildings located in flood-hazard and
high hazard zones be designed to resist ail hydrodynamic forces.
2101.6.43 BOCA requires that all buildings located in high
bazard zones be supported on pilings or columns and be
adequately anchored to such.

Apalvsis

FEMA recommends that piles be braced. BOCA requires
bracing of all piles but does not specify a particular method.

Analvsis

FEMA recommends the use of grade beams. BOCA permits but
does not require the use of grade beams. :
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FEMA-55

4333 Truss Bracing

Recommendation: None
FEMA-55

4334 Shear Walls

12134
12136

BOCA Codes

2101633
2101642

Analvsis

FEMApl:esaibesthcuseofuussbradngsynemswhenthc
structure is elevated about 10° or more above grade. BOCA
rcq::hnrois sufficient bracing but does not specify a particular
me '

Analysis

FEMA acknowledges the use of shear walls. BOCA does no:

allow walls which structurally support the building to be located
below the base flood elevation in high hazard zones. .

Recommendation: FEMA should revise their provisions to include the prohibition of shear walls and other walls whick
are part of the structural frame below the BFE in V-zones. :

FEMA-35

4.3.4 Connections

Recommendation: None

FEMA-53

43.4.1 Roof to Wall

BOCA Codes

2101632
17011
1102.1

11122

1701.1
2101.63.2

Analvsis

No significant diﬂerencc.

Analvsis

Appendix C BOCA requires that all structural members and
connections be of sufficient size or capacity to meet or exceed
the forces exerted upon them. ANSI A58.1 (ASCE 7) is used as
a referenced standard. BOCA does not include provisions for
positive connection from the ridge line through interior stud
walls to the foundation. FEMA determines the wind uplift force
from its own tables and states that toe-nailing alone may not
provide a sufficient connection.

Recommendation: It is recommended that FEMA reference the design values of ANSI AS8.1-1982.
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EFEMA-SS

43.42. Wall to Floor Joist

Recommendation: None

FEMA-

43.43 Floor Joist
to Floor Beam

Recommendation: None
EFEMA-55

43.4.4 Floor Beam to Pile,
Post, or Pier

BOCA Codes

11122
11123
17011
2101632

BOCA Codes

11122
11123
17011 -
2101632

17011
2101632

Analvsis

BOCA requires connections of sufficient size and strength be
provided. FEMA prescribes that plywood sheathing be weil
anchored from the top plate of the stud wall to the floor joists
and band beams below.

Analysis

Appendix C FEMA recommends the use of either metal or wood
connections to anchor joist to beams. BOCA uses the
performance oriented language and requires that all connections
be of sufficient size and capacity. The recommended fastening
schedule {Appendix C) acknowledges 3 toe nails as a connection,
however, this would be required to be confirmed by design.

ﬂ n am'ﬁ

FEMA recommends that wood piles be notched no more than
50% of the original bearing area. BOCA relies on a designed
system in accordance with accepted engineering practice and
NFoPA NDS which is the referenced standard for wood
construction. The flood-resistant construction prowisions of
Section 2101.6 require the structural system to be anchored but
this design is left to the designer. BOCA, however does include
prescriptive requirements for permitted boring, cutting and
notching (17032.1), bearing (17032.4) and anchorage of sill
plates {17032.11). BOCA requires a 15" embedment of anchor
bolts into grouted masonry while FEMA stipulates 16"

Recommendation: FEMA should reference the design standard for wood, namely, NFoPA NDS-1986 with 1987 revisions
and 1988 Suppicment - Design Values for Wood Construction.
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FEMA-S5 BOCA Codes

435 Breakaway Walls 2101633
2101642
21016113

Recommendation: None

FEMA-3 BOCA Codes
4351 Breakaway Wall 2101633
Designs 2101.64.2
Screening 1074
Lattice
Wood Stud Walls
Metal Stud Walls
Masonry Walls

Analvsis

BOCA’s requirements for enclosures below the base flood
elevation are a function of the flood hazard zone (A vs V).
Flood hazard Zone A structures with enclosed spaces are not
required to have breakaway construction but are required to have
a minimum amount of openings such that the space is designed
to equalize the hydrostatic forces on the exterior by allowing the
entry and exit of flood waters. Flood hazard Zone V structures
are permitted to have enclosed spaces provided the walls and
partitions are not part of the structural support of the building
-and are designed and constructed to breakaway or collapse.

Analvsis

BOCA requires that non-bearing walls below the BFE in flood-
hazard zones (A Zones) be equipped with sufficient openings to
allow for entry and exit of fluid waters. FEMA does not
differentiate between these type walls in Type A and Type V
Zones. Also, FEMA states (p 4-45) that reinforced masonry
walls, due to. their “loading resistance® creates an unusual
condition and therefore should be designed by a professional
cngincer or architect. This may be misleading in that all walls in
V-zones require a design and not just based on construction
materiaLFEMA regulations provide design considerations for
designing breakaway walls. BOCA requires an engineer or
architect to design the system (V-zones).

Recommendation: See recommendation to 44 CFR 603 (e)(5). Also, FEMA may wish to clarify that break-away walls
arc allowed in A-zones provided the opening criteria is met. This would also be a viable option under the alternate

approval provisions of BOCA.
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FEMA-SS BOCA Codes
4352 Design Considerations 11093

for Breakaway Walls 11094
Connections 11120
Working /Ultimate Strength of
Fastener
Distribution of Wall Loads
Bracing Considerations
2101642
2101633

No diffsrence.

BOCA requires operings in non-structural solid walls below the
BFE for buildings located in flood-hazard {A Zones). FEMA
does not have different recommendations for applications in A-
Zones and V-Zones.

BOCA does not stipulate the breakaway force design criteria
while FEMA stipulates 20 psf unless the wind force exceeds this
value. If the wind pressure exceeds this value, FEMA reguires
the enclosure below the base flood clevation to be designed to
withstand the wind forces. BOCA does not include provisions
for "wave runup” or recommended foundation configurations.

FEMA expands on the distribution of wind and water loads
below the BFE and recommends design procedures to be
followed. BOCA does mot promoic one design method over
another but requires that all load conditions be evaluated and
designed for by a registered professional engineer or architect.
Sec also FEMA Section 43.5.

Recommendation: See recommendation for 44 CFR 603 (e)(5).

A=27



436  Utilities

Recommendation: None '
FEMA-35
437 Wind. and Storm

Protection of Interior

Recommendation: None

FEMA:3S

43.7.1 Window Selection

Recommendation: None

BOCA Codes

2101.6.5
2101.6.8

2021

2021

Analvsis _
FEMA does not allow electrical distribution panels below the
BFE. BOCA does allow placement of clectrical components

below the BFE as long as they are adequately protected and the
provisions of NFiPA 70 are met.

BOCA requires HVYAC systems be protected from the entrance
and accumulation of water. FEMA prescribes that duct work be
sloped and have emergency openings to allow drainage of
accumulated water.

Analysis
BOCA requires windows to be designed in accordance with the
wind loads of ANSI A58.1-1982 for the loads associated wit

components and cladding BOCA does not require protective
window coverings.

Analvsis

FEMA rccommends that individual panel widths be limited to
three feet and the maximum open wall area (doors and windows)
be 30%. BOCA does not limit the size of glazed panels as long
as they can withstand the wind design pressures. BOCA only
limits door and window percentages due to fire hazards and not
wind considerations.
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FEMA-S5 BOCA Codes

43,72 Operable Shotters 2021

Analysis

FEMA strongly recommends some type of storm protection for
glazed openings. BOCA does not require this type of window
covering but rather relies on the window to be designed for the
wind load for the location in question.

Recommendation: FEMA should determine the appropriate performance criteria for the shutters and stipulate when
and what type of shutters are required. This could then be considered by BOCA.

43.73 Gable and Eave Vents  708.1

Recommendation: MNone

FEMA-J5 BOCA Codes
43.7.4 Roofing Material 2303.0

2304.0

2305.0

2306.0

Anglvsis

BOCA has minimum size requirements for vents in enclosed roof
spaces. FEMA identifies attic veatilation as an important
feature. FEMA also mentions that many standard ventilation
products are inadequate for coastal locations with wind-driven
rain. s

Both FEMA and BOCA acknowledge the effects rain may have
on roof systems and require some type of roof covering.
However, FEMA does not provide specific material types.
BOCA requires all roofs to be covered with approved coverings
which will resist wind and rain. In addition to asphalt shingles,
BOCA acknowledges the use of asbestos cement, clay or cement
tile, metal, slate, wood and wood shakes. BOCA provides
prescriptive  installation requirements which address
underiayment, fastencrs, and permitted roof slopes. BOCA
requires instailation in accordance with approved manufacturer’s
installation instructions.

BOCA requires that flashing be installed at all roof openings,
gutters, intersections of wall and roof and at change in roof siope
or direction. FEMA does not identify specific flashing locations.

Recommendation: FEMA should stipulate the locations which require flashing,
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FEMA-S5 BOCA Codes  Analysis

438 Maintenance Property See Analysis of BOCA National Property Maintenance Code.
Maintenance _
1702.6.6 No significant difference.
180232 FEMA recommends that exposed steel be hot-dipped galvanized

BOCA requires exposed steel to be protected from exposure i
not fabricated from approved corrosion-resistant or galvanizec
steel.

FEMA rccommends that the underside of raised building:

(beams and joists) be covered with sheathing. BOCA leaves the
specifics of the design up to the architect/engineer.

Recommendation: None

FEMA-55 BOCA Codes Analysis

5.1 General Design 2101633 Both FEMA and BOCA do not Permit occupied spaces below
Considerations - 2101642 the base flood elevation.
Ground Level
Obstructions

Recommendation: None

51 General Design 150335 No significant difference.
Considerations 1506.63 .
-CorrosionProtection ”

Recommendation: None
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51  General Design 11093
“Wind 11094
Considerations 11120

Recommendation: None

52 Foundations - Piles 1213.10
121340-12218

Recommendation: None

FEMA.-55 BOCA Codes

52 Foundations - Other  1205.0 - 12120
Foundations .

No significant difference.
Analysis

BOCA allows piles of any approved materials. The materials
and installation methods must comply with specific code
requirements.

FEMA recommends that “strip" foundations be aligned
perpendicular to the shoreline. BOCA reguires footing design
to be in accordance with the appropriate standard (AWPA CZ or
C3, ACI 318} and does not require a specific orientation.

Recommendation: FEMA should consider referencing applicable standards for footing designs.
FEMA-5 BOCA Codes  Amahisis

53 Slabs at Grade 1502.0-1506.0
1509.0

FEMA recognizes a difference between essential {structural) and
non-essential (non structural} slab on grade. BOCA permits a
minimum slab thickness of 3 12 inches and requires a vapor
barrier under most installations. BOCA also references ACI 318
concerning the materials, design and installation of concrete.

Recommendation: FEMA should consider referencing ACI 318 for slab on grade design.

53 Grade Beams 12136

Recommendation: None

No significant difference.
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54 Superstructure

Recommendation: None
FEMA-55
55 Elevated Floors

Recommendation: None -

FEMA-55
56 Exterior walls

Recommendation: None

BOCA Codes

1102.0
1305.0

2101L.6.6

11020
1305.0

BOCA Codes

11020
1305.0

2101633
2101.64.2

None

Analysis

FEMA provides a discussion of the basic elements of low-to-mid
size and high rise construction (design loads, piles, pile caps
columns, beams, and shear walls). BOCA has no prescriptive
requirements for the type of construction materials used in a

- structure. BOCA does not indicate a benefit of one materia

over another but requires that all structures be designed for the

appropriate loading conditions (wind, hydrostatic, hydrodynamic,
etc.)

BOCA requires that buildings in high-flood or high-hazard zones
be constructed of materials resistant to flood damage using
construction methods to minimize flood damage.

Aualysis

FEMA cites reinforced concrete and precast concrete as typical
systems used for floor construction. BOCA does not require a
specific method of construction nor the use of specific materials.

BOCA requires that all structural components, connections and
system be designed for the forces exerted upon them.

fysi
See FEMA-55 Section 5.5 comment.

No difference

FEMA requests that all fasteners be determined by the designer

and not left to the discretion of the installer. FEMA
recommends that manufacturer’s installation standards and
appropriate safety factors be applied to powder-activated
fasteners used with comcrete. BOCA does mot stipulate
responsibility or standards for these types of fasteners.
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FEMA-SS

5.7 Recommendations
Use of a Design
Professional

Recommendation: None
FEMA-55
Appendix A - Design Tables

Figure A-1 Number of Piles
Reguired

Table A-1 Downward Loads
per Pile

Table A-2 Horizontal Wind
Loads per Pile

Table A-3 Minimum

Embedment Depth of Piles

Table A-4 Maximum

Unbraced Height of Piles

. Supporting Breakaway Walls

Table A-4.1 Maximum.

Unbraced Height of Piles
Table A-5 Uplift Loads per
Foot of Wall

Table A-6 Uplift Loads per
Pile

Table A-7 Capacity of bolt of
Floor Beam Connections

Table A-8 Concrete Masonry
Unit Piers

Table A-9 Concrete Piers

Figure A-2 Concrete Pier
Cross Section

Figure A-3 Grade Beams and
Slabs

Table A-10 Fastener
Capacitics in Shear

Table A-11 Fastener Schedule
for Breakaway Walls

Recommendation: None

BOCA Codes

108.1
2101.6.112
2101.6.113
2101633

11020 -
11093
11094
2101632
2101.643

Analvsis

FEMA recommends an experienced design professional to be
responsible for mid-and high-rise design. BOCA requires aill
design for new construction work, alteration repair, expansion,
addition or modification work involving the practice of
professional architecture or engineering be prepared by
registered professional architects or engineers as certified by the
state in which the project is to be located. All plans;
specifications and computations must be signed and sealed by the
responsible engineer or architect.

Analvsis

FEMA provides loading and design tables to assist in the design
of coastal conmstruction. Appendices D and E provide raw
calculations and computer programs from which the values in
Appendix A were derived. BOCA does not contain design and
loading tables by which to design a structure. The performance
language of the code states the minimum design requirements
that must be met by the design professional. BOCA references
many standards (ACT 318, ANSI AS58.1, NFoPA NDS, etc.) that
shall be used in the design of 2 building.
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- EEMASS

Appendix B -Bracing

B.1 Knee Bracing

B.2 Truss Bracing

B.2.1 Diagonals

B2.1.1 Lumber Diagonals
B2.12 Threadbar Diagonals
B22 Struts .

B3 Grade Beams

Table B-1 Horizontal Water
Loads per pile '

Table B-2 Loads of
Transverse Truss Members
Table B-3 Allowable Loads
for Single 2-by-8 Diagonals

Table B-4 Allowable Loads

for Single 3-by-8 Diagonals

Recommendation: None
FEMA:3S

Appendix D - Design
Equations and Procedures
D.1 Procedure A-1:
Downward Loads per Pile
D.2 Procedure A-2:
Horizontal Wind Loads per
Pile
D3 Procedure A-3:
Minimum embedment Depth
of Piles
D.4 Procedure A-4:
Maxzimum Unbraced Height
of Piles
D.5 Procedure A-4.1:
Maximum Unbraced Height
of Piles
Supporting Breakaway Walls
D.6 Procedure A-5: Uplift
Loads per Foot of Walls
D.7 Procedure A-6" Uplift
Loads per Pile
D.8 Procedure B-1:
Horizontal Weater Loads per
Pile
D.9 Procedure B-2: Loads
Transferred to Foundation
Truss Members

BOCA Codes

1102.0
11093
11094
1213.6

2101632

2101.6.43

- BOCA Codes

11020
11093
1109.4
1213.0
2101632
2101.6.43

Analvsis
FEMA provides further discussion of bracing options and loadiny

. tables to assist in the design of coastal construction. BOCA doe:

not prescribe specific methods or procedures to follow in
designing structural bracing. The performance oriented language
of the code requires that all structural members and connection:
be designed to withstand the forces exerted upon them. BOC#
references national standards (ACT 318, ANSI AS8.1, NFoPA
NDS etc.) to aid the designer.

Analysis

FEMA compiles a series of basic design equations and
procedures to follow in the design of coastal construction. All
values found in Appendix A were derived from these equations
based on the assumptions stated. These equations may be used
for design in unique situations where the general assumptions do
not hold true. Being a performance oriented code, BOCA does
not prescribe specific design equations and procedures. Rather,
the code requires that all structural members and connection be
designed to withstand the forces exerted upon them. BOCA
references many national standards to guide the designer in
measuring the code compliance of structures.

Recommendation: FEMA should require a geotechnical report to ensure sufficient load bearing capacity of the soil.
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Appendix G - Sample Coastal
Construction Code

2. Purpose

3. Scope

4. Definitions

5. Elevation
Standards

6. Determination of
Loading Forces

6.1 Water Loads
6.2 Wind Loads

7. Foundation
Standards

7.1 Pile Foundation
Design

7.2 Column
Foundation Design

8. Anchoring
Standards

Recommendation: None

100.0
21016

2010

2101631
2101633
2101.6.4.1
2101642

1100.1

11093

1109.4

nung

1100.1
210163
210164
1205.0 - 1220.0

1100.1
1213.0-1220.0

12120

2101632

Analvsis

FEMA incorporates the discussions, insights ‘and
recommendations found in Chapters 1 through 5 into enforceable
code language. This sample code is intended as a base which
local jurisdictions may amend to create their own coastal
Wn code as a supplement to the governing building

No difference.

FEMA applies only to mew construction, additions to and
improvements of single family, duplex, and multi-family

FEMA defines terms relative to flood provisions (Le. base flood,
dead load, etc) which are compatible with the application in
BOCA. However, BOCA does not define all the terms listed in
FEMA.

No differences

BOCA does not prescribe specific design procedures. BOCA
identifies minimum performance requirements of a structure.

FEMA does not allow the use of spread footings and fill for
structural support purposes.

BOCA does not prescribe a specific method of pile design.
BOCA does not prescribe a specific method of pier design.

No difference
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FEMA-55

8.1 Connectors and

Appendix C
Fasteners ' B

8.2 Beam to Pile -
Connectors '

v8.3 Floor and Deck
Connectors

8.4 Exterior Wall Connection
8.5 Ceiling Jo:st/Rafter

Connections
8.6 Projecting Members None
9. Roof Sheathing 2303.1
’ 23040
2305.0
10. Protection of Openings

11, Use of Space Below the 2101633
Lowest Elevated Floor 2101.642

11.1 Breakaway Wall Desxgn
Standards

11.2 Certification of
Breakaway Walls

12. Utilities
13.CertificationRequirements 11022
14. Reference Documents

Recommendation: None

BOCA Codes  Analysis

FEMA does not permit toe-nailing as a principal method of
connection. All metal connectors and fasteners are to be

galvanized.

‘Refer to FEMA 55 Section 4.3.4.4 analysis.

Refer to FEMA 55 Section 43.43 and 43.2.4 analysis.

Refer to FEMA 55 Section 43.2.2 and 43.2.6 analysis.

Refer to FEMA 55 Section 4.3.2.8 analysis.

BOCA does not restrict the size of the eaves or other overhangs.
FEMA requires roof sheathing at least 1532 inch thick. All
attaching devices shall be corrosion resistant material. FEMA
prescribes that roof be sloped as steeply as practicable.

Refer to FEMA-55 Section 4.3.7.1 and 43.7.2.

BOCA does not prescribe specific design procedures for
breakaway walls.

Relocate to FEMA 55 Section 435, 43.5.1 and 4.3.5.2 analysis.
Relocate to FEMA 55 Section 43.5, 4.3.5.1 and 4352 analysis.

Relocate to FEMA 55 Section 4.3.6 analysis.
Refer to FEMA 55 Section 5.7 analysis.
BOCA references ANSI A58.1-1982 as does FEMA.
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FEMA-8 BOCA Codes
Chapter III Elevation 12010
on Fill 1202.0
(p.19) 1203.0
2101632
2101.643
2101.6.112
2101.6.113

Analvsis

FEMA has prescriptive requirements on the use of fill material
to raise the elevation of the manufactured home. However,
Section {e)(6} of 44 CFR 60.3 prohibits the use of structural fill
in V zones. The requirements address the use of fill under
various floodwater conditions and include site preparation and fill
placement. BOCA requires that the bearing value of soils is
established through testing.

BOCA requires that a registered professional architect or
engineer provide plans and specifications indicating that the
proposed foundation design will adequately resist any loads
caused by flooding which may cause flotation, collapse, or
permanent lateral movement of the structure, or which will scour
or crode the soil material. FEMA limits the use of fills for
elevating the manufactured home to areas where the Aoodwater
velocity will not exceed 10 feet per second (fps). BOCA does
not address maximum floodwater velocity.

Recommendation: FEMA-85 and 44 CFR 603 require coordination relative to the use of structural fill.

Chapter T Elevated 12051
Foundations 12120
Piers (p22)

\palvsi

FEMA states that the use of piers is inappropriate in areas
subject to floodwater velocity. FEMA’s requirements are
specification oriented. FEMA limits pier height to 10 times least
horizontal dimension; BOCA states maximum of 12 times least
dimension for other than single family structures and Lght
structures. BOCA would rely on a designed system in
accordance with the referenced standards.

Recommendation: This is a2 minor conflict, which, if necessary would require FEMA to conduct an evaluation of the
relevant standards to determine a “correct” maximum pier height. '

Chapter Il Posts 12072 FEMA states some general requirements for the use of wood,
(p.23) 2101632 steel, or concrete posts. BOCA says pole buildings shall be
2101643 designed in an approved manner. The provisions of BOCA are

Recommendation: None

not geared to any specific type of structure but rather structures
in general. Poles shall be treated accordingly to AWPA C2 or
C4 for decay resistance.
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Chapter III

Piles

Recommendation: None

FEMA-85
Chapter Il

Horizontal

Beams (p26)

Recommendation: None

FEMA-85
Chapter III

Bracing
Elevated
Foundations

(P. 26)

Recommendation: None

FEMA-R
Chapter Il

Perimeter
Enclosure

®27)

Recommendation: None

BOCA Codes

12130
12140
12150
12160
12170
12180
12190
12200
12210
2101643

BOCA Codes
1102.1

BOCA Codes

1102.1
12134
12136

BOCA Codes

2101633
2101.64.2
2101.7.1.1

Analysis
FEMAstatesthattheuseofpﬂesisappropriateinareashaving
high floodwater velocities. Details are given on how to drive the

pile and how to increase lateral force resistance. BOCA provides
design and driving requirements for different types of piles.

Analysis
FEMA and BOCA both require that the loads associated with
the manufactured home are safely transferred to the foundation

system.

Analysis
Both FEMA and BOCA require bracing to resist lateral loads.

Analysis
FEMA requires that the skirting around the manufactured home

be designed to yield under the forces of floodwaters and not
transfer loads to the foundation, BOCA requires the same.
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Chapter 22  Anchoring
F ®28)

Recommendation: None

FEMA-ZS

Chapter IV A FloodForces
and Their
Application

BOCA Codes

6203.1
11093
1109.4
11120
2101632
2101.6.7

BOCA Codes

1102.0 - 1104.0
1106.0 - 1107.0
11043 - 11094
1111.0 - 1115.0

FEMA expounds on the various methods available to anchor a
Manufactured home so it can resist wind forces. BOCA relies
upon the design and certification by an architect or engineer
without specifying specific methods.

s galvsi

FEMA provides overviews of specific engineering calculations
used to determine the hydrostatic and hydrodypamic forces
including impact from debris and scour due to moving
floodwater. Roof live load and wind load maps of the United
States are also included. BOCA relies upon a professional
engineer or architect to design the structure to support all -
applicable loads in accordance with acceptable engineering
practice. FEMA provides a roof load and wind zone map. The
snow loads indicated in FEMA are higher than BOCA and the
wind load map is also different from BOCA. BOCA’s maps arc
based on ANSI AS8-1 - 1982 (ASCE 7).

Recommendation: FEMA should update their wind and snow load maps to the latest currently published by ASCE.
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_EEMA;&i

Chapter IVB  Evaluation of
Elevated
Foundations

BOCA Codes  Analysis

108.1
Article 11

12010 .
1203.0
108.1

1212.0
1406.0

- 108.1

1213.0
1214.0
1801.0

FEMA discussed the application of design loads to manufactured
housing foundation systems. BOCA relies upon the registered
engineer or architect to design the structure to resist all required
design loads for all structures.

FEMA discusses the bearing values assodiates with various soils.
BOCA contains similar information.

FEMA specifies pier dimensions and location of reinforcement
bars for acceptable pier design for various design considerations
BOCA relies upon a system designed by a registered architect or
engx::rer in accordance with the code and its referenced
standards.

FEMA provides information necessary for the design of pile
foundations to provide support for manufactured homes, and also

states that a registered professional engineer should design the
pile foundation under certain circumstances. BOCA relies upon
an engineered design, but also provides details on pile-driving,
spacing, splicing, etc.

Recommendation: None. The differences between FEMA and BOCA are related to the specification or performance
naturc FEMA and BOCA respectively.

BOCA Codes  Analysis

FEMA-8

Chapter IV C
Bracing Support and
Connections for Elevated
Foundations

Recommendation: None

108.1

12136
12141
12146

108.1
1102.1
11095
1113.11
1303.1
17011

FEMA provides design requirements and formulas for
determining the size and location of lateral bracing and
horizontal support beams for posts and piles. BOCA requires
that ail bracing mecthods be designed by an engineer or architect.

FEMA provides design information for all connections. BOCA

relics upon an engineered system using materials which have the
necessary propertics and dimensions to support all loads.
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Chapter IV D 8011 FEMA indicates that an access and egress path must be provided
Additional Design 8052 to allow evacuation and rescue. BOCA’s genmeral cgress
Considerations : 210168 requirements address maintenance of exits, however, BOCA

specifically permits portions of the means of egress to be below
the base flood elevation which would probably render the exit
unusable.

Recommendation: It is not clear how the recommendations found in FEMA would be implemented relative to providing
a means of evacuation and/or rescue during a flood event. In all likelihood, compliance with these recommendations
would preclude a structure from being built in an area prone to flooding.

FEMA-8S BOCA Codes  Analysis |
Appendix D 108.1 FEMA provides formulas and equations for calculating loads for
: Article 12 the design of structural members. BOCA relies upon 2 design

and supporting calculations prepared by a registered professional
engineer or architect, and references nationaily recognized
standards to be used for the design of structural members made -

of specific materials.

Recommendation: None. It is presumed that the registered engineer or architect will rely uporn accepted engineering
practice as does FEMAL ' ,

Appendix E 108.1 FEMA provides design information for determining the
6203 : necessary anchorage for a manufactured home to resist buoyancy
2101632 and drag forces cause by flooding. BOCA relies on a design and
2101643 supporting calculations prepared by a registered professional
2101.6.7 engineer or architect.

Recommendation: Noze. It is presumed that the registered engineer or architect will rely upon accepted engineering
practice as does FEMAL .
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BOCA Codes  Analysis

FEMA-102
Chapter I

E. Contingent
Floodproofing -

Measures

Recommendation: None

EEMA-102

Chapter I
F. Types of
Contingent

Measures

Recommendation: Noae
FEMA-102
Chapter III

Floodproofing Design
Permanent and Contingent
Measures

B. Elevation on Fill

1074
108.1
2101634
2100642

BOCA Code

1074

108.1
2101633
2101634
2101.6.112

BOCA Codes
12010

1202.0
1203.0

12240

2101632
2101.63.4
2101643
2101.6.6
2101.6.11.2
2101.6.113

FEMA discusses the possibility of utilizing specific contingent
floodproofing measures. BOCA permits the use of such
contingent floodproofing measures as flood shields and watertight
doors for buildings in A Zoaes only.

 Analysis

FEMA addresses the use of flood shields, watertight doors, and
moveable floodwalls. BOCA permits these types of devices to be
used in Flood-Hazard (A-Zones), but not in high-hazard (V
Zones).

Analysis

FEMA has prescriptive requirements for the use of fill material
to raisc the clevation of the manufactured home. However,
Section (¢)(6) of 44 CFR 603 prohibits the use of structural fill
in V zones. The requirements address the use of fill under
various floodwater conditions and include site preparation and fill

placement. BOCA requires the bearing value of soils to be
established through testing.

BOCA requires that a registered professional architect or
engineer provide plans and specifications indicating that the
proposed foundation design will adequately resist any loads
caused by flooding which may cause flotation, collapse, leakage,
or permanent lateral movement of the structure, or which will
scour or erode the soil material. FEMA limits the use of fills for
elevating the manufactured home to areas where the floodwater
velocity will not exceed 10 feet per second (fps). BOCA does
not address maximum floodwater velocity.

Recommendation: FEMA-102 and 44 CFR 603 require coordination relative to the use of structural fill.
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BOCA Codes

12072
1406.0
18010
2101.63.7
2101543
2101.6.6

bsi

FEMA states some general requirements for the use of wood,
steel, or concrete posts. BOCA says pole buildings shall be
designed in an approved manner. Poles shall be treated
accordingly to AWPA C2 or C4 for decay resistance.

Recommendation: FEMA should include a reference to the appropriate reference standard for pressure preservative

treatment of wood.

FEMA-IQ
Piles

Recommendation: None
Piers and Walls

Recommendation: None
FEMA-102
Bracing

Recommendation: None

12059
1209.0
12120
2101.6.6

11021
12134
12136
210166

Analvsis

FEMA states that the use of piles is appropriate in areas having
high floodwater velocities. Details are given on how to drive the
pile and how to increase lateral force resistance. BOCA provides
design and driving requirements for different materials and types
of piles. BOCA relies upon material standards for pile materials.

Analysis
FEMA provides specifications for the minimum dimensions of

piers. BOCA specifies material standards and relies on an
engineered design for piers.

FEMA specifies materials for bracing. BOCA reguires bracing
to be part of the engineered design.
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Maintenance .

BOCA Codes  Analysis

2101.6.6

. 210169

FEMA requires that regular maintenance be performed o
specific materials used for elevating structures. BOCA state
thataftcraﬂood,thesu'ucturelspermxttedtobcrepmrcdtons
original state and must always be inspected to obtain its
certificate of occupancy.

Recommendation: FEMA should evaluate how the provisions in FEMA-102 correlatc with the NFIP rcquxremcnts
relative to "substantial improvement”.

FEMA-102
Chapter I

D. Waterproof
Construction

Wall Strength

Recommendation: None

EEMA-102

Floor Strength
and Structural
Stability

Recommendation: None

FEMA-102

Counteracting of
Hydrostatic Forces

Recommendation: None

BOCA Codes
108.1

108.1
21016
Article 14
Article 15

108.1
Article 15

108.1
122421

12244
12245

 Atticle 15

Analysis

FEMA provides design aids but requires a design professional t
accomplish the design. BOCA requires design by a registere.

_professional engineer or architect.

FEMA discusses the gencral principles involved with

~ a masonry or concrete wall to resist flood loads, but defers to

registered professional engineer or architect for the actual design,
just as BOCA does.

Analysis

FEMA states that cast-in-place concrete is the only materia
which can adequately resist hydrostatic uplift pressures. BOCA

" relies upon a system deslgned by a reglstered profcmonal

engincer or architect. -

Analvsis

FEMA and BOCA address subsoil drainage as a method of
reducing hydrostatic uplift pressure., FEMA also provide:
outlines of cther methods such as the use of impervious cutoffs.

pressure relief systems, and anchorage to reduce hydrostatic
uplift pressures. BOCA specifies none of the above but relies

~ upon a system designed by a registered professional engineer o1

architect.
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Waterproofing

Recommendation: None
FEMA-102
Watertight Cores

Recommendation: Nooe

Closures and
Flood Shields

Recommendation: None

Floodwall
Design

Recommendation: MNone
FEMA-1

Floodwall
Maintenance

Recommendation: None

BOCA Codes

107.4
108.1
122442
Article 14
Article 1§

BOCA Codes

1074
168.1

108.1
2101634

108.1
2101.6.6
Article 14
Article 15

Property

Analysis

FEMA addresses the use of impervious concrete, sealants and
membranes. BOCA specifies membrane protection for the wall
and an approved method for joints and penetrations, but the
method is subject to approval by the code official.

Analvsis
FEMA includes this method of protection as an alternative to

waterproofing the exterior walls. BOCA does not directly
address this method of waterproofing.

Analvsis
FEMA provides details for construction, testing and storing

cffecmrc flood shields and closures. BOCA | such flood
shields and closures to be used in food hazard zenes (A Zones)

caly, and they must be designed by a registered professional
engineer or architect.

Analysis
FEMA provides the engineering basis for designing a stable

floodwall. BOCA relies upon a registered professional engineer
or architect to design the floodwail

Analysis
Sec Analysis to BOCA Property Maintenance Code.
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FEMA-122
Chapter IV C Floodproofing
oo

Recommendation: None
FEMA-102

Appendix B Glossary

Recommendation: None
EFEMA-102

Appendix D
Floodproofing
Performance
Criteria

B. Design Loads

BOCA Codes

210165
2101.6.8

BOCA Codes

11020
11093
11094
2101.6.1
2101632
2101643
2101.6.6
2101.6.11

Analysis
The requirements of FEMA and BOCA are similar. FEMA
describes prescriptive approaches to protecting utilities, and

BOCA relies upon the design of a professional engineer or -
architect to achieve the desired resuits.

BOCA does not contain the terms in Appendix B of FEMA,
with the exception of "backflow preventer” and “structure®,
BOCA’s definition of "backflow preventer” is similar to FEMA
but FEMA defines "structure” as a walled and roofed building
(or tank) and BOCA’s definition is “that which is built or
constructed.®

Analysis
FEMA describes in detail the loads on a structure caused by
floodwaters. BOCA provides information for determining the

appropriate snow, live, wind, and seismic loads, but does not
address the calculation of floodwater loads.

Recommendation: FEMA should provide data for determining floodwater depth and velocity for use in hydrostatic and
hydrodynamic load calculations. If no such data exists, a research effort should be undertaken to establish such data as
the basis to develop specific hydrodynamic design loads for incorporation into the model codes.
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Appendix D
Performance Criteria

Recommendation: None

BOCA Codes  Analysls

Article 11
2101.63.2
210L.6.43
210165
2101.6.6
2101.6.8
2101.6.11

FEMA addresses load combinatioss and construction techniques,
as well as designing for the effects of floodwaters. FEMA
requires that continuous lighting and operation of other
emergency equipment be made available in some structures
during and after a flood. FEMA provides speific performance
criteria for all building systems, BOCA relies upon a design
prepared by a registered professional engineer or architect.
BOCA stipulates that the equipment must be above the BFE or
if below, than it must be designed to resist the flood waters and
remain operational Both FEMA and BOCA- require the
sanitary sewer system to be designed to prevent sewage from
discharging during a flood.
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3.5 Elevation Onto Extended
Foundation System

1206.1
2101632
2101643

FEMA states that footings and foundations shall be able to
withstand the loading due to flooding. This may necessitate the
existing foundation to be upgraded. The foundation should be
vented with 1 square inch of opening for every square foot of
floor arca of the enclosure. Foundations shall also have a
rodent barrier, extended backfill and in some cases, breakaway
walls,. FEMA does not differentiate between the A-zone
requircments and V-zone requirements. BOCA states that
foundations shall be designed for all loads imposed on the
foundation. Section 11093 states that all foundations and
footings subjected to water pressure shall be designed for a
uniform distributed uplift equal to the full hydrostatic pressure.

Recommendation: FEMA requires a revision to clarify when openings to equalize flood waters are required (A zones)

versus breakaway walls (V zones).

FEMA-114 BOCA Codes
3.12 Technical Design Criteria ~ 1109.4

- Extended Wall Foundations

Recommcndaﬁom None
FEMA-114

3.13 Technical Design Criteria
- Anchorage of Superstructure
to Foundation

1500.1

BOCA Codes

2101632
2101643
17032.11

Analysis

FEMA requires walls to be extended to provide the necessary
resistance to flood waters impacting clevated walls. Bonding of
extensions to existing walls requires a clean wall surface which
is free from dirt, debris and loose particles. Hydrostatic and
hydrodynamic impact and dead loads shall be considered.
BOCA Section 1500.1 BOCA references the concrete standard,
ACI 318 and 1109.4 requires elevated structures and components
to be designed to resist hydrodynamic forces in A or V Zones.

Analysis

Anchor bolts of a 1/2" diameter with a maximum spacing of 4
feet and an embedment depth of 18" are required by FEMA.
BOCA’s embedment depths are 8" (concrete) and 15" (grouted
masonry). The total reaction force due to hydrostatic,
hydrodynamic and/or impact loads must be transferred through
anchor bolts into the supporting system. FEMA permits
expansion anchors as a equivalent means of anchorage. BOCA
includes performance criteria which requires the anchors to
resist floatation, collapse or lateral movement. However,
BOCA's anchorage provision for wood specifies that the
anchorage must resist wind uplift and the maximum spacing is
8 fect.

Recommendation: BOCA should revise the provisions of Section 1703.2.11 to reference the design as being mpéb_le of
resisting both uplift and lateral forces due to flooding (and wind). See also FEMA-54 - Pier Foundation Connections.

A-48



- Open Foundations

BOCA Codes Apalysis
3.14 Technical Design Criteria 12120

1213.0

FEMA defines piers as vertical structural members with a height
to least-lateral dimension of less than 3. Columns, defined by
FEMA, have a height to least iateral dimension of 3 or more.
Piles are defined as long slender structural members embedded
to support loading BOCA does not define the terms and the
height to the thickness ratios prescribed by BOCA for piers are
used to design the structural element in accordance with the
referenced concrete or masonry standard.

Recommendation: None. Differences between FEMA and BOCA text are due to prescriptive requirements versus
performance requirements which result in comparable Ievels of performance. A

FEMA-114
61,6263  Floodwalls

Recommendation: None
E E M é- il |4
6.5 Technical Design Criteria

1201.1
1203.1
1109.4

BOCA Codes

1109.4
11021

FEMA specifies that a floodwall is to be designed based on the
type of flooding expected, erosion potential, possible obstructions
and impact on flooding of adjacent property. Accordingly,
closures must be constructed and drainage shall be provided for.
Also, FEMA states that floodwalls shall have s water collection
system and the soil should be evaluated for it’s ability to support
the loads imposed and seepage. BOCA also requires a soil test
and does not specificaily state floodwalls as an option but relies
on a designed system to resist the loads.

Analvsis

Building Code Requirements for Concrate Masonry Structures
& ACI 531-70 are listed as standards in FEMA. This section
also includes many design considerations for the design of
Hoodwalls. BOCA relies on the 1988 edition of ACI 530 and
does not provide specifics but rather relies on a designed system
to withstand the loads.

Recommendation: FEMA should update to the latest referenced standard for masonry - ACI 530/ASCE 5-88.

71 and 72
Closures

Recommendation: None

BOCA Codes

1109.3
11094
12231

Analysis

FEMA cites that closures (temporary or permanent) are used
for openings such as doors and windows. BOCA Sections
11093, 1109.4 and 1223.1 require buildings to be constructed in
arcas where flooding occurs to resist the bydrostatic and
hydrodynamic loadings but does not require prescriptive
requirements for the openings.
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FEMA-114
- 13

Low Profile Permanent
Closures

Recommendation: None
FEMA-114

74 Closure materials and
Construction

Recommendation: None
FEMA-114
7.6 Technical Design Criteria

Recommendation: None
FEMA-114

8.1 and 8.2
Sealants

Recommendation: None

BOCA Codes

11093
1109.4

12244

11093
1223.1
11094
12244

11093
1109.4

1224.0
1109.4

Analysis

FEMA requires that permanent floodwalls be built to protec
various openings in the building. These floodwalls shall be buil
of brick or concrete and be constructed tight to the structure.
Sealants may also be required for seepage. BOCA states that
the walls exposed to possible hydrostatic pressure condition:
shall be waterproofed with two-ply hot-mopped felts not les:
than 6 mil. polyvinyl chloride, 40 mil polymer modified asphalt,
6 mil polyethylene or an approved material. BOCA does not
require closures for the openings but if provided, the design o
the wall would be based on the hydrostatic and hydrodynami
forces in accordance with accepted engineering principles.

Analysis
FEMA requires that the construction of closures for openings
are required to resist the flood pressures incurred. The closure

should be made watertight through the use of neoprene and
rubber. Seec Section 7.3 for BOCA analysis.

Analysis

FEMA stipulates that the closure must resist hydrostatic,
hydrodynamic and impact loading. Formulas for stress and
strain are provided. In addition the Plywood Design
Specification was cited as a reference. See Section 73 for
BOCA analysis.

Analysis

FEMA states that based on an investigation from the U.S. Army
Corps. of Engineers, buildings may tend to float or structural
clements buckle if constructed of brick or masonry and the flood
depth is 2-3 feet. Impact loads caused from debris should also
be coosidered in addition to uplift loading. BOCA does not
identify potential problem scenarios but rather relies on a

system.
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83 Sealing Techniques

Recommendation: None
FEMA-114
8.4 Closures

Recommendation: ann:
FEMA-114
8.5 Design details

Recommendation: Noae

FEMA-114
8.7 Technical Design Criteria

Recommendation: None

FEMA-114
9.1,92, 93, 94
Protection of Utilities

Rccommcndauon. None

1306.1
1109.4

11093
1109.4
1224.0

11083
1109.4
1224.0

12452
12020

1500.0

2101.6.5

Analvsis

FEMA dascribes the proper construction for waterproofing brick
faced walls. FEMA also describes the possible uses of
polyurethanes. Drainage systems are also described. BOCA
does not provide any sealing techniques but rather relies on a

Analysis

FEMA states that closures used for retrofitting typically include
a waterproofing gasket in conjunction with a reinforced door
jamb. Shields can aiso be used for windows. BOCA does not
provide prescriptive methods for constructing closures but rather
relies on a designed system.

Analysis
FEMA cites studies of the performance of block walls under
hydrostatic pressure and indicates the need for a structural

engineer to design the system. Again BOCA requires all designs
to be done through accepied engineering practice.

\galvsis

FEMA states that existing basements may require additional
reinforcing when subjected to the forces of soil and water.
Foundation walls consisting of concrete shall conform to the
requirements of ACI 318. Anchorage of the foundation as well

- as drainage systems should be analyzed by an engincer. BOCA

requires foundation walls to be designed to resist the imposed
loads and also references ACI 318.

Apalvsis

Both BOCA and FEMA discuss precautions required to prevent
damage to utilities such as gas and electrical service. Such
techniques include installation of utility connections above the
flood level Utilities within the building basement may be
shielded with floodwalls or suspended from platforms.
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FEMA-114
95 Utility Relocations to
Existing Space

Recommendation: None
FEMA-114

9.6 Utility Relocations to New
Space

Recommendation: None

FEMA-114
10.4 Floating Structures

Recommendation: None
FEMA-114

Appendix C
Forces

Recommexidation: None .

BOCA Codes
210165

BOCA Codes

210165

None

1109.4

Analvsis
FEMA states that relocation of the utilities is another option

which the homeowner may take. This would also be an option
under BOCA but is not stated as such. '

Aunalysis
FEMA indicates that utilities may be stored in an elevated room
if there is not an area within the residence which is available,

This would also be an option under BOCA as well but is not
stated as such.

Analysis _

FEMA identifies a unique type of structural approach to
floodproofing - a floating structure. This structure is permitted
to risc and fall with the floodwaters but is restrained from lateral

movement.  Utility connections are made with flexible
connections. BOCA does not indicate provisions for this type of

- structure but as a performance code, this would be permitted as

approved by the code official.

Analvsis

FEMA provides design cquations for hydrostatic pressure,
buoyancy, hydrodynamic pressure, etc., coupled with examples.
BOCA relics on a design system in accordance with accepted
engineering principles. :
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P.10 #5 Wmdowsand  2101.6.4
Doors 2101642

FEMA recommends that windows and doors not be used on the
uphill side of the structure; but if they are, they should be
reinforced to strengthen resistance against debris and
bydrodynamic forces. BOCA does not contain specific
requirements for alluvial fan flooding, but this type of flooding is
usually included in high-hazard zones {V Zones). BOCA
requires that spaces below the base flood elevation are not used
for human occupancy and must be constructed to allow the walls
and partitions to break away under the forces of wind and water
loads.

Recommendation: BOCA does not currently address flooding due to alluvial fans, per se, which occurs mostly at the base
of mountain fronts in the Western United States (as stated on page 1 of FEMA-165). Because alluvial fan flooding has
not been shown to be a relevant problem in arcas governed by BOCA, it is recommended that no change be made to

the National Codes.
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M.A.1 Unreinforced 11093

block - 1009.4
12220
Article 14

FEMA provides a general description of unreinforced masonry
bascment walls (8°-10" thick) and also recommends they only b
used for "minimal loadings.” BOCA includes requirements fo
these walls (mortar, minimum thickness, etc.), references ACt
1530‘{&ASCE-88, and requires a system designed to resist imposed
oa

Recommendation: FEMA should reference the masonry design standard, ACI 530/ASCE-88 and should reconsider its
recommendation that masonry be used only for "minimal loadings" when the system is properly designed.

MCRB BOCA Code

I.A.2 Reinforced and 11093

grouted block 11094
1220
Article 14

Recommendation: See MCRB Section IILA.L

MCRB BOCA Code
III.A.3 Unreinforced concrete 11093

11094

12220

Article 15

Analysis

FEMA provides a general description of reinforced masonr
basement walls. See Analysis to MCRB IIA.1.

Analysis
FEMA provides a general description of unreinforced concrete
basement walls (8"). BOCA includes requirements for these walls

(f., admixtures, placing, etc.), references ACI 318.1-89 and
requires a designed system.

Recommendation: FEMA should reference the plain concrete design standard, ACI 318.1-89.

See Analysis to MCRB III.A 3. Additionally, BOCA references
ACIT 318-89.

MCRB BOCA Code Analysis
IT1.A .4 Reinforced concrete 11093

1109.4

12220

Article 15

Recommendation: FEMA should reference the reinforced concrete design standard, ACI 318-89.

FEMA acknowledges the past usc of rubble stone but does not
provide criteria for use. BOCA requires a designed system.

MCREB BOCA Code Analysis
II.AS Stonecribbing and 11093
planking 1109.4
12224
Recommendation: Noae
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MCRE

IIT.A.6 Treated wood
foundations

11093
1109.4
12073

FEMA indicates a lack of data for wood foundations under
flooded conditions. BOCA references NFoPA TR7 for wood
foundation systems.

Recommendation: FEMA should review the referenced standard NFoPA TR7-87 to determine applicability to flooded

conditions,
MCRE

I11.A.7 Wariations of
foundations

Recommendation: None
MCREB

III.A.8 Excavation and
backfilling

Recommendation: None

MCRE
1A% Formwork

Recommendation: Nons

MCRB
IOLB.1 Basement slab

Recommendation: None

BOCA Code

1109.3
1109.4
1220
Article 14
Article 15

1505.0

11083
1505.1

Amalvsis
FEMA summarizes the differences/benefit of partially reinforced

-masonry, anreinforced masonry, plain concrete and reinforced

concrete. BOCA requires a designed system.

Analysis
FEMA provides general guidelines for excavation and backfilling.

Both FEMA and BOCA require the foundation to be below the
frost depth and the soil to be capable of supporting the loads.

Both FEMA and BOCA require the formwork to be designed
and constructed to withstand the imposed loads and to prevent
leakage of cement paste.

Apalvsis

FEMA cites a 4" concrete slab thickness for basement slabs and
acknowledges the use of 3" and less. FEMA also cites the use
(but does not mandate) wire mesh. BOCA requires a 3% slab
thickness with no requircment for mesh but would require the
slab thickness to be werified as adequate if subjected to
hydrostatic pressures.
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IIB2 Structural basement 11093 . FEMA requires a 6 inch slab with rebar for "undrained systems*
slab . 1509.1 and 4 inch slab with wire mesh for "drained sysiems." BOCA

does not include requirements for a “drained” versus "undrained"
systems but rather rcliecs on a designed system to resist

hydrostatic loads.
Recommendation: None
MCRB BOCA Code Analysis
II.B.3 Footing 11093 FEMA cites a typical wall footing as 8 by 16 inches and
1109.4 stipulates a depth below frost. BOCA requires a minimum 6
1206.1 inches thickness for single family houses with the width based on
12093 the allowable bearing pressure. BOCA’s 6 inch minimum would

requirc the footing thickness to be verified as adequate if
subjected to hydrostatic pressures. BOCA also requires a depth

below frost.
Recommendation: None
MI.B4 Underdrain system 11093 - FEMA cites the benefits of a "gravel collector” adjacent to the
(sumps and pumps) 1109.4 bottom of the foundation wall but does not require drain tile.
12240 FEMA states that tile, if used, should be 4"6" in diameter with

open joints or perforated pipe. FEMA requires an adequate
outlet (sump, sewer, gravity, etc.). BOCA requires a ground
water table investigation. If hydrostatic pressure will not occur,
BOCA requires “dampproofing® and cites dampproofing
materials and the need for a foundation drain. If hydrostatic
pressure exists, BOCA requires “waterproofing” and cites
waterproofing materials. It should be noted that in flood prone

. areas, BOCA requires the residential basement to be above the
BFE if used for human occupancy and therefore the provisions
for dampproofing and waterproofing are only intended to abate
the hazards of ground water.

Recommendation: The FEMA MCRB Manual discusses the design and construction of residential basement walls
subjected to hydrostatic and hydrodynamic loads (i.c. below the BFE). The BOCA code does not permit the water-
resistant design option for residential structures with floors usable for human occupancy below the BFE-this option is
acceptable for all uses except residential. FEMA NFIP 44 CFR 603 (c)(2) also requires “residential structures...(including
basements) to be elevated to or above the base flood level..."-unless a variance is granted in accordance with NFIP 44
CFR 60.6. Therefore, FEMA should clarify the use of the MCRB with respect to residential basements used as
occupiable spaces. '

MCRB BOCA Code ~  Analysis
IMI.BS.a Ground surface 12242 FEMA and BOCA require an evaluation of the ground water
slope-site investigation table. ,

Recommendation: None
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mBSb Grading and surface
drainage

Recommendation: Mone
MCRB

H1.B.6 Scepage guantities

Recommendation: None
MCRB
II.B.7.a Penetrations

Recommendation: None
MCRB
IILB.7.b Cracks and joints

12248

122453

122443
210L.6.5
2101.6.8

Article 15

FEMA requires the grade to be sloped 6 inches in 10 feet from
the basement wall and spiash blocks (3 feet) to direct rain water
from downspouts. BOCA also requires drainage from the
foundation but does not prescribe the slope or details.

Analysis

FEMA contains a typical flow analysis procedure to size the -
sump and pump. BOCA requires the drainage system to

into an approved system but does not provide a basis
forthcdw.gn.SeealsuAnabmschOC& National Plumbing
Code.

fesi

FEMA requires penetrations to be pressure scaled and utility
services {except water and sanitary sewer) to enter the house
above the BFE. BOCA requires service utilities to be above the
BFE or protected and capable of resisting the imposed loads. See
also Analysis of BOCA National Plumbing Code.

A palvsi

FEMA states problems of concrete cracking due to shrinkage
and arcas of stress concentrations. FEMA contains
recommendations to reduce cracking: [limiting slump, types of
aggregate, placement, consolidation, air entraining admixtures,
curing, reinforcement, and joints ({control, isolation and
construction). BOCA relies on a reference to ACI 318-89, and
referenced standards for cement and aggregate (see Analysis to
FEMA-54, pages 94-95). BOCA prescribes £, air entrainment
for freeze thaw only, mixing requircments, mnn,g requirements,
concrete acceptance criteria, cover to reinforcement, ete. BOCA
does not include requirements for control or isolation joints - this
is left up to the designer.

Recommendation: FEMA should consider referencing the applicable standards for concrete.
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MCRB BOCA Code

IILB.7.c Waterproofing None

Recommendation: None

MCRB BOCA Code

[I1.B.8 Plumbing subsystems 210165
210168

Recommendation: None

. MCRB BOCA Code
II.B.9 Anchorage 11093
. 1109.4
2101632

Recommendation: Scé MCRB Section V.B.1.
MCRB ‘ BOCA Code

II1.B.10 Concrete construction  1504.0
practices

Recommendation: See MCRB Secuon IMB.7d

MCRB BOCA Code
ILB.11 Block construction Article 14
practices ,

Recommendation: See MCRB Section ITLA.L

MCRB BOCA Code

IM.C.1.a-1d Soil loads 11093
11094
1201.1

Recommendation: None

* Analysis

See Analysis to Sections [I1.B.4 and IIL.B.6

Analysis
FEMA recommends a sump pump size. FEMA and BOCA

require plumbing materials to be capable of resisting the loads
and requirc back flow prevention. See Analysis to BOCA

‘National Plumbing Code.

Analysis
FEMA provides an example for determining the forces due tc
flood waters and requires the structure to resist such forces

BOCA also requires adequate anchorage but provides no
example.

Analysis
Both FEMA and BOCA provide requirements for placement of

concrete although FEMA's provisions arc more in general terms
while BOCA provides definitive specific requirements.

Analysis
FEMA provides general requirements for masonry construction

while BOCA references ACI-530/ASCE 5. Both FEMA and
BOCA require either type M or type S mortar.

Analysis _
FEMA provides guidelines for soil classification (sand, silt, clay)
to determine lateral pressures and includes a design example.
FEMA also acknowledges expansive soils, permeability and
saturation of soil but provides no criteria. BOCA only requires
a soils report to determine the properties of the soil in order for
the designer to anticipate the conditions of use and design
accordingly.
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II1.C.Le Erosion

Recommendation: None
MCRB
I.C.1.f Backdfill

Recommendation: None
MCRB

II.C2 Water table
Recommendation: None
MCRE

IM.C3 Superstructure loads
and buoyancy

12248

1109.1
12011

Anpalysis
FEMA addresses the use of vegetation and proper drainage to

avoid erosion. BOCA also requires measures to be taken to
prevent soil erosion but does not provide criteria.

Analvsis

FEMA discusses the different types of soil materials - clays,
cohesionless soils, and cohesive soils as they relate to lateral
earth pressures. FEMA provides presumptive design equivalent
fiuid weights for different soil types. BOCA requires soil testing
and the test results to be used in the determination of the
appropriate equivalenat fluid weight. It should be noted that the
empirical foundation wall requirements in BOCA are based an
a maximum equivalent fluid weight of 30 pef.

Analysis
FEMA relates the water table to soil stresses.

Analysis

FEMA provides a design example to calculate the gravity load of
the dwelling on the supporting soil (superstructure and
basement) and compares this load to the force of buoyancy due
to the water table. This is used to determine the anchorage
requirements for buoyancy. BOCA does not provide examples
but rather relies on a designed system. Upon cursory review of
the FEMA design example, it would be considered
unconservative to include live loads (10 psf first floor) in the
buoyancy calculations due to the fact that these loads may not
always be present which may lead to an unconservative
anchorage design.

Recommendation: FEMA should review the calculations relative to the inclusion of live load in buoyancy considerations.

MCRE
T.C.4.d Flood velocity

Recommendation: None

BOCA Code
11094

Analvsis

FEMA and BOCA require flood velocity waters to be considered
in the design.
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MCRB BOCA Code Analvsis
HI.C4.c Sediment 2101.6.5 FEMA cites the problems caused to contents and equipment duc
2101.6.6 to flood water-deposited sediment. BOCA requires placement o
mechanical and electrical systems above the BFE or to be
protected. BOCA includes a general requirement for buildings to
be constructed of materials resistant to flood damage.
Recommendation: None
MCRB BOCA Code Analysis
III.C.4.f Rate of rise 11021 FEMA recommends that rate-of-rise information be considered
11093 - in the design. BOCA does not specifically acknowledge this
11009.4 consideration but this would fall under the general requirement
2101632 for a design to resist flooding.
Recommendation: None
MCRB BOCA Code Analysis
II1.C.4.g Hydraulic relations 11021 FEMA cites design considerations of flood water  velocity,
A : 1109.3 erosion, sediment, depth, and watershed hydrology. BOCA does
1109.4 not specifically acknowledge these considerations but this would
2101632

fall under the general requirements for a design to resist
flooding. .

Recommendation: FEMA should study the conditions of flood water velocity, erosion, sediment, depth, and watershed
hydrology in order to provide a comprehensive set of requirements for inclusion in ASCE 7.

MCRB | BOCACode  Analysis
III.C.5 Debris, wind, impact, ' Article 11 'FEMA states that the desugns indicated in the manual would not
snow, ice, and other live loads ~ 2101.6 be effected by conditions of "wind, snow, ice and other live

loads®, but debris and impact may be severe. The manual does
not address debris considerations. BOCA requires all structures
to be evaluated for all loading conditions.

Recommendation: The basis for FEMA’s assertion that loads other than impact and debris will not “appreciably alter the
designs recommended” requires substantiation. Additionally, the manual takes the position that debris is not considered
but other documents such as FEMA-54 (pages 69-70) and FEMA-55 (Section 4.1.3) reqmrc this type of loading to be
evaluated. FEMA nceds to clarify the effect this has on the use of the manual.

MCRB BOCA Code Analysis
V.A2.a Building model, 12232 FEMA presents a classic model of equivalent fluid design as
dimensions and loading applied to foundation walls. BOCA requires that walls be

designed to resist the pressure of the retained material.
Recommendation: None o
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MCRB

V.A2b Structural analysis
model v
Recommendation: None

V.Alc
concrete

Structural plain

Recommendation: None
MCRB
W.A2d Reinforced concrete

12232

12232

12232
1500.1

Recommendation: See MCRB Section TILA4

MCRE
V.A2.e Plain masonry block

BOCA Code
2222

12232
14002

Recommendation: Ses MCRB Section IILA.1L.

MCRB

V.AZf Reinforced masonry
block

1232
14002

Recommendation: See MCRB Section LA L

Analvsis |
FEMA presents a calculation method for calenlating the lateral

load capacity of a residential basement wall BOCA requires
calculations without specifying the method of calculation.

FEMA presents tabular values for plam copcrete basement walls.
BOCA provides a prescriptive method for sizing basement
foundation walls of plain concrete for unbalanced heights up to
70" with a maximym equivalent fluid pressure of 30 pef, beyond

cither parameter walls must be designed by structural analysis.

FEMA presents tabular values for ultimate strength design of
reinforced concrete basement walls. BOCA requires walls to be
designed to resist the imposed loads. BOCA requires structural
members of reinforeed concrete to be designed in accordance
with ACI 318.

Analvsis
FEMA provides a calculation method and design values drawn -
from the 1970 UBC and NCMA TEK 34 respectively. BOCA

the size of 2 masonry basement wall with up 1o 7 of
unbalanced height and 30 pcf maximum equivalent fluid pressure.
Beyond those parameters Section 1223.2 requires calculations
based on masonry design stresses in accordance with ACI 530,

FEMA provides a calculation method and design values for
reinforced masonry block walls. BOCA requires such walls to be
designed to resist the imposed loads and relies on design stresses
contained in the referenced standard, ACI 530.
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MCRB

V.A2g Flood waters ébovc
grade

Recommendation: None

MCRB
V.A2.h Slab thickness

11093
12232

BOCA Code

11093
12232

Analysis

FEMA contains an analysis of lateral loads imposed by flooc
water above grade level in addition to soil loads. BOCA require:
the design to the resist loads, which specifically include
hydrostatic loads due to flooding. See Analysis to MCRB Section
ILB4.

Anglysis

_FEMA provides an analysis of the slab thickness necessary to
resist buoyancy loads. BOCA requires design to resist hydrostatic
loads.

Recommendation: FEMA presents an oversimplified view that a 6 inch thick reinforced slab is adequate (rebar size and
placement not described). FEMA should either provide a series of prescriptive design solutions for a broad range of
conditions or simply require structural calculations in accordance with the current edition of ACT 318-89.

MCRB
V.A2i Structural slab design

BOCA Code

1500.1

Recommendation: See MCRB Section ITI.A 4.

MCRB
V.B.1 Weir level load

- BOCA Code

11093
1224.4

Analysis

FEMA provides a derivation of a structural floor slab design to
resist hydrostatic loads. BOCA references ACI 318-89 for
structural slab design,

Analysis

FEMA assumes maximum head of 5 ft. above floor elevation on
basement walls. BOCA requires that structural components resist
all hydrostatic loads. See Analysis to MCRB Section II1.B.4.

Recommendation: FEMA should provide a comprehensive list of hydrostatic design loads for inclusion in ASCE 7.

MCRB
V.B.2 Buoyancy

11093
12244

Recommendation: See MCRB Section V.B.1

MCRB
V.B3 Slab bending

 BOCA Code

11093
1500.1

Recommendation: See MCRB Section III.A 4.

BOCA Code  Analvsis

FEMA discusses the 5 ft. maximum assumed head as a "practical
cut-off.” BOCA simply requires design to resist anticipated
buoyancy loads for each specific project under consideration. See
Analysis to MCRB Section IILB.4.

Analysis
FEMA describes the assumption that the span length of the slab

is limited to % the width of the house. BOCA requires a slab
design in accordance with ACI 318-89 to resist imposed loads.
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MCRB
V.B.4 Wall loads

Recommendation: None

¥.B.S Water
protection

infiltration

Recommendation: None
MCRB

V.BSa Drained or sump
system

Rewmmcndaﬁom: None
MCRB

V.B.Sb Undrained or barge
system

Recommendation: None

MCRE

V. Allowable
pressures

bearing

Recommendation: None
MCRE

VIL Allowable soil pICSSUIes
beneath footings

Recommendation: None

11093

12245
2247

11093
12244

12011
12013
12021

FEMAstatwthatahydmstanclnadwsmum:dmbcadmgon

walls. BOCA requires walls to be to resist all
bydrostatic loads. See Analysis to MCRB Section [II.B.4.

Analysis

FEMA states the need to prevent water infiltration in basements.
See Analysis to MCRB Section IILB 4.

Analysis

FEMA discusses the drained system. BOCA provides
requirements for subsoil drainage systems, foundation drainage,
placement of backfill and site grading. See Analysis to MCRB.
Section IILB.4.

i
FEMA describes details of water-tight basement construction
BOCA requires proper structural design, protection,

penetration
and use of waterproofing materials. See Analysis to MCRB
Section IILB 4.

Analvsis
Both FEMA and BOCA provide presumptive soil bearing values.

Analysis
FEMA provides soil pressures as a function of footing design and

surcharge. BOCA provides presumptive bearing values or
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MCRB

VIII.A2.a Soil and water
loading o

Recommendation: None

MCRB

VIII.LA.2.c Waterproofing
systems

Recommendation: None

MCRB
VII.A.2.d Wall design

Recommendation: None

MCRE
VIILA 2. Slab design

Recommendation: None
MCRB

VIILLB. Acceptable wall
designs

Recommendation: None

MCRB

VIILB.1 ~ Structural plain
concrete wall -

122441

Recommendation: See MCRB Section 1A 3.

Analysis

FEMA provides a table containing the weight of saturated soil
types. BOCA states where equivalent fluid weight of soils exceeds
30 pef, foundation walls shall be designed by analysis.

Analysis
FEMA illustrates drained and undrained systems. BOCA

contains provisions for either system. See Analysis to MCRB
Section IM.B.4.

- FEMA illustrates the design of a reinforced masonry block wall.

BOCA requires basement walls to be designed to resist
hydrostatic loads. Sec Analysis to MCRB Section I.B4.

Analysis
FEMA illustrates slab design. BOCA requires floors to be
designed and constructed to resist hydrostatic loads.

Analysis 7

FEMA provides "design curves” for various wall types which
allow the determination of the allowable height of hydrostatic
loading. BOCA requires walls to be designed to resist the
pressure of the retained saturated soil. o :

Analysis ,
FEMA provides "design curves" for unreinforced concrete walls.

BOCA requires walls to be designed to resist imposed loading in
accordance with ACI 318.1-89.
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MCRE BOCA Code

VIILB2 Reinforced concrete  1500.1
wall ’

Recommendation: See MCRB Section IILA 4.
MCRB BOCA Code

VIII.B.3 Unreinforced 14003
masonry block wall

Recommendation: See MCRB Section 1AL
MCREB BOCA Code

VIILB4 Reinforced masonry 14002
block walls '

Recommendation: See MCRB Section LA 2.

VIILB.5 Buoyancy wall 11093
122442

Recommendation: None
MCREB BOCA Code

VIIL.C. Reinforced concrete 1224.4.1
slab

Recommendation: None

MCRB BOCA Code
VIILD.1 Control joints - IR443
Recommendation: None

Analysis

FEMA provides "design curves” for reinforced concrete walls,
BOCA requires design in accordance with ACI 318.

Analvsis

FEMA provides "design curves” for unreinforced concrete
masonry walls. BOCA references ACT 530. '

Analysis
FEMA provides "design curves” for reinforced concrete masonry
walls. BOCA references ACI 530.

s

FEMA provides illustrative examples of walls designed to brace
the basement floor slab against hydrostatic loads. BOCA requires
the slab to be designed to resist such loads, which could inciude
consideration of the mitigating effects of such supplemental
structural clements. See Analysis MCRB Section [ILB.4.

Analysis

FEMA provides "design curves” for undrained system floor slabs.
BOCA requires design for imposed loads.

Analysis
FEMA provides details of wall and floor controi joints. BOCA

requires all joints and penetrations to be water tight. Control
joints (if any) are located at the discretion of the designer.
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 MCRB

VIII.D.2 Sump pump
underdrain

Recommendation: None

MCRB

VIII.D.3.a Waterproofed
undrained slab and wall

system

Recommendation: None
MCRB

VIII.D.3.b Waterproofed
drained slab and wall system
Rewmmendation: None
MCRB

VIID3.c Slab/wall footing
juncture

Recommendation: None
MCRB
1.B.4 Flood Velocity

12453

11093
12244

12245

BOCA Code
2101632

11094

Analvsis
FEMA provides details of typical underslab drainage sum,
details. BOCA requires an approved drainage system complyin,

with the BOCA National Plumbing Code. See Analysis to BOCA
National Plumbing Code.

Analysis
FEMA provides illustrations of design details of undraines
basement wall and floor systems. BOCA requires waterproofing

and design to resist imposed hydrostatic loads. See Analysis t(
MCRB Section IILB.4.

Analysis

FEMA provides illustrative details of drained slab and wall
systems. BOCA requires dampproofing in conjunction witl
subsoil drainage systems. See Analysis to MCRB Section II1.B.4

Analysis
FEMA provides details of connections between slabs, footing:
and walls. BOCA requires structural systems to be designec

connected and anchored to resist flotation, collapse, or laterai
movement.

Analysis

FEMA offers an analytical method for computing velocity loads
on structures based on a wind load analogy. BOCA requires

design to resist hydrodynamic loads.

Recommendation: FEMA should develop a table of hydrodynamic loads for inclusion into ASCE 7.

A-=66



1B.S Sediment %uug" See Analysis to MCRB Section IIL.C4.e.
0L6

Recommendation: None
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Technical Standards Bulletin (FEMA 85-1)

FEMA 851

Intentional
internal flooding

Recommendation: None

FEMA 8-1
Protection goals

Recommendation: None

EEMA 85-1
Structural features

Recommendation: None
FEMA 85-1
Building activity

and use
Recommendation: None
FEMA 85-1

Foundations

Recommendation: None

BOCA Code

2101.632.
2101633

BOCA Code
2101633

BOCA Code

2101632
2101633 -
2101.6.5
2101.6.6

BOCA Code
2101633

BOCA Code

2101632
11094

BOCA & FEMA both provide for evaluation of pressure by
allowing for the entry and exit of flood waters.

Analysis

BOCA provides for the equalization of hydrodynamic forces and
protection of mechanical and electrical systems and water
resistant materials, as does FEMA. FEMA also speaks to

protection of contents which are outside the scope of the BOCA
Codes.

Analysis
In addition to the above, BOCA provides for foundation
anchorage to resist flood loads. FEMA considers all the above as

well as referencing specific materials which can be accepted
under their text. '

Analvsis

BOCA limits spaces below base flood clevation to uses mot
involving human occupancy. FEMA says to consider the use of
such spaces carefully as they are designed to be flooded.

Analysis
BOCA requires foundations to be designed to resist
hydrodynamic and buoyancy forces, as does FEMA.
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Recommendation: None
FEMA 85-1

Solid wall
construction

Recommendation: None

FEMA 85-1
Interior walls

Recommendation: None

FEMA 851

BOCA Code

11094 -
21014
210165

BOCA Code

1109.4
21014
21016

11094
21014
21016

2101.633
2101.6.6

Agpalvsis

BOCA requires design to resist hydrodynamic loads. FEMA
requires carcful detailing of wail assemblies to mitigate effects of

Analvsis

Same as above, except FEMA emphasizes surface deterioration
due to freeze-thaw action on porous surfaces. -

Same as above

Analysis
BOCA makes no explicit provision to evaluate finishes intended

to be periodically submerged. FEMA requires finishes 1o
withstand immersion for 160 hours without damage.

Recommendation: Add performance based text to Section 210166 to reflect the FEMA requirement.

FEMA 851

Floors

BOCA Code
2101.633

210166

Same as above

Recommendation: None. The preceding recommendation will provide the needed correlation.

FEMA 85-1
Ceilings & Roofs

Recommendation: None

2101632
2101633

FEMA requires water-resistant fnishes, relief wvents and
anchorage of the roof structure. BOCA does not provide
specificaily for relief venting of air trapped by rising flood waters,
but general provisions of 2101.63.2 reguire design to resist zll
structural loads and stresses resulting from flooding.
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Building Eavelope
Penetrations

Recommendation: None

FEMA 851
Electrical System

Recommendation: None
- FEMA 85-1
HVAC

Recommendation: None

BOCA Code

2101633
2101.6.6

BOCA Code

2101.65
27003

BOCA Code
210165

Analvysis

FEMA requires materials to resist flooding and high humidity
Additionally, FEMA addresses needs for protective screens o
impact resistant glazing and vents in multiple glazed windows.
BOCA provides general, performance based text in 2101.6F
which speaks to the overall issue.

Analvsis

FEMA essentially desires that the portion of the electrical system
subject to flooding be designed for same. BOCA references th
National  Electrical Code which, in turn, provides detaile:

requirements for “wet locations.”

Analysis

FEMA requires HVAC equipment to be elevated above the bast
flood level as does BOCA. BOCA also requires the duc.
insulation to be clevated above the base flood elevation. See also
Analysis of BOCA National Mechanical Code.
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FEMA 85-2 BOCA Code Analvsis

Flood Forces 11093 FEMA addresses hydrostatic, hydrodynamic & buoyancy forces,
11094 as does BOCA.
2101632
2101634

Recommendation: None

FEMA 852 BOCA Code Analysis
Openings Design Criteria 210633 FEMA requires two openings with a total area not less than 1
107.4 square inch for every square foot of enclosed area subject to

flooding to equalize pressure as does BOCA. FEMA and BOCA
would also permit an approved alternative design. BOCA also
requires the design to be performed by a registered professional
architect or engineer.

Recommendation: Nones
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Technical Standards Bulletins (FEMA-85-3)

EFEMA 853 BOCA Code

Wind and Water Forces 11094
11120
2101.6.42

Analysis

FEMA references ANSI AS8.1, 1982 for wind loads. BOCA
references ASCE 7, 1982, the same document by another name

FEMA requires break-away walls to resist wind loads but fail it

response to combined wind and hydrodynamic loading. BOCA
requires all structures to resist such loads except for coastal high-
hazard zones where break-away walls are permitted.

Recommendation: Modify Section 1109.4, "Hydrodynamic loads® to reference Section 2101.6.4.2.

Design Approach : . 11094

Recommendation: See above

FEMA 853 BOCA Code

Design Considerations 108.1
11094
12131
12134
12135
1213.6
1214.6
14002
14003
1401.11
17021
17032
1802.1
2101642
2101643

Analysis

FEMA provides specific criteria for evaluating "break-away
walls. BOCA requires structural elements be designed to resis:

- hydrodynamic loads except in coastal high-hazard flood zone:

where break-away walls are required to resist wind loads but not
wind and water loads acting simultaneously.

Analysis

FEMA addresses the materials and connectors used in break-
away walls and provides specific details. FEMA also addresses
the effects of “scour” on embedment depth for piles, use of grade
beams and orientation of floor beams/joists relative to directior
of force from wave action as well as bracing of piles,

as does BOCA. BOCA provides for the structural analysis of all
structural elements including break-away walls, but does not
provide for specifics of break-away wall action or design, relying
on professional certification of the adequacy of such designs.

‘Recommendation: See recommendation for Wind and Water Forces. Additionally, please note that the 8th sentence under
“Masonry walls" in 85-3 is probably incorrect for most conditions. This sentence states "Once the pins fail, the wall will
cantilever with the reinforcing bars at the bottom of the wall, providing additional resistance to failure until the wall's -
capacity is reached.” What is more likely, is that a load sufficient to cause the failure, in shear, at connecting pins at the

top of the wall, can be expected to resuit in an immediate failure, in bending, at the bottom. We therefore recommended

this statement be deleted or modified.
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Recommendation: None

2101.64.1
2161.643
2101.6.42

Anglysis

FEMA restricts construction in areas subject to 100 year flood {1
percent chance per year). FEMA requires elevation of the lowest
borizontal structural member above base flood elevation in
coastal high-bazard flood zones. FEMA requires consideration of
the simultaneous effect of wind and water Ioads in such areas,
relying on ANSI AS8.1, 1982 to determine wind loads. BOCA is
consistent with these provisions. FEMA does not address the
resistance of structures to seismic loads. BOCA requires seismic
loading appropriate to geographical location to be considered.
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Technical Standards Bulletin (FEMA 88-2)

FEMA 882 BOCA Code Analysis
Flood Resistant Materials 21016 FEMA provides for the review of all permits for construction iv
210L6.6 a flood zone as well as requirements for flood resistan

construction, so does BOCA. FEMA defines "flood resistant
material® and provides a preliminary list of materials classified as
to their perceived resistance to the effects of flooding. BOCA
addresses this material evaluation by referencing applicable
material standards for certain construction materials.

Recommendation: FEMA should conduct the necessary research to indicate in 88-2 which of the materials referenced
by Section 2101.6.6 of the BOCA National will “withstand direct and prolonged contact with flood waters without
sustaining significant damage. The criteria by which significant damage is assessed is especially important to establish.
Such information can then provide a technical basis for proposed changes to the medel codes which will establish a
regulatory basis for requiring flood damage resistant material. Modify 2101.6.6 to add a performance criterion for flood
resistant materials such as referenced under "What Constitutes Flood Damage Resistant Material® in 88-2.
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Recommendation: None
FEMA 88-3
Obstructions outside the

perimeter of the coastal
building

Recommendation: None
FEMA 883

Obstructions attached to but
outside the building perimeter

Recommendation: None

2101.64.1
2101642
2101643
21016113

BOCA Code

210L.6.4.2
2101643

BOCA Code
2101.63.1

Analysis

 FEMA prohibits clements of the structure located below the

BFE except for slabs, pile caps, and bracing and except as
specifically analyzed and certified by a professional engineer or
architect. BOCA is entirely consistent with these provisions.

Anglysis

FEMA discusses the effect of potential obstructions adjacent to
buildings on the hydrodynamic loads which such buildings must
be designed to resist. BOCA simply limits such adjacent
structures to incidental storage of portable or mobile items
readily moved in the event of a storm. BOCA reguires piles to
be adequately embedded to resist combined water and wind
loads despite scour of soil strata surrounding the piling.

Anglvsis

FEMA states that any “construction item® such as a swimmi
pool, deck, or accessory structure attached to a coastal building
must be above the BFE or constructed with non-supporting
break-away walls. BOCA permits caly means of egress, incidental
storage and parking to be located below the BFE. Attached
structures must either be incidental storage readily moved in the
event of a storm or constructed of break-away walls and
partitions.
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Techuical Standards Bulletin (FEMA 88-4

FEMA 88-4 BOCA Code Analysis . .
Protection of elevator 210165 FEMA recommends that elevator equipment be located above
cquipment in flood hazard ‘the BFE or be water-resistant. Further, elevators should be

areas - _ interlocked to ensure that the cab automatically stays above floo
: " water. BOCA requires all mechanical/electrical equipment to b
placed above the BFE or protected to prevent water entering the
equipment or system during floods up to the BFE.

Recommendation: Add a subsection to 2606.2 “Emergency operation of elevators® to require elevators to automaticall
move to a predetermined level above the BFE in the event of flooding.
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NFIP requirements for 2101634 FEMA gencrally does not permit below grade garages in flood
below grade parking 210164 hazard areas. Below grade parking is not permitted in V-zones.
garages in flood hazard . Similarly, floodproofing is not permitted in V-zones. Below
areas grade parking is permitted in A-zones for non-residential

Recommendation: None

buildings provided the building is fioodproofed to the BFE.
FEMA permits enclosed parking areas under residential and
non-residential structures clevated on piers or piles as long as
enclosing walls are designed as break-away walls. BOCA likewise
does not permit residential uses below the BFE, but specificaily
does provide for garages. BOCA prescribes the options of flood
proofing or break-away walls.
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Technical Standards Bulletin (90-3)

Non-residential flood- ‘ 11093 ' FEMA requires flood zones to be determined by the flood
proofing certification - 1109.4 ' insurance rate map. FEMA permits flood proofing of non:
requircments of the 2101.6.1.1 residential uses only. Such structures must resist hydrostatic anc
National ‘Flood Insurance 2101631 " hydrodynamic loads which are specified FEMA requires
Program ' 2101632 protection of utilities (plumbing, mechanical, electrical).
, 2101.634 Professional certification is required. BOCA is consistent witt
2101635 these requircments.
210165
210166
2101.6.8
2101.6.11

Recommendation: None
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FEMA 90-4 BOCA Code

Installation of mann- 1204

factured homes in special 6203.1

flood hazard areas 21016
2101632
2101643
2101.6.5
2101.6.7
210169

Analysis

FEMA requires manufactured {mobile) homes to be placed so
that the lowest floor is either above the BFE, or placed on 36"
piers (above grade), or in an existing park. FEMA describes
various foundation/anchorage methods and speaks to soil bearing
capacity and proper embedment of piles to resist scour. FEMA

" requires that any encroachments into a floodway be certified that

such encroachment would not raise the BFE. Such provisions
which prescribe acceptable land use are outside the scope of the
BOCA Code. BOCA requires manufactured housing to be
designed and built to resist the same flood forces as site built,
which does not provide for 36" piers and/or placement below the
BFE for residential occupandies..

Recommendation: To create separate and conflicting performance requirements for factory-built structures simply because
they are not constructed on-site is contrary to BOCA’s code development history and resulting policy on this matter.
Therefore, no recommendation is made to carry FEMA's separate treatment of manufactured housing into BOCA code
text. Recommendation is made however, to revise BOCA Code Section 620.3.1 to refer to flood forces and/or reference

Section 2101.6.7 of the BOCA Code.
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BOCA NATIONAL FIRE PREVENTION CODE COMPARISON

P. 93 Building Materials F-2806.4 FEMA identifies that corrosion protection is required for
" F-2806.8 structures constructed of steel. BOCA requires corrosion

protection and also includes the reference standards (STI stiP.
or ULC 8603.1-M) for protection of underground tanks. .

Recommendation: See BOCA National Building Code Comparison recommendation to FEMA-54 - Building materials,

FEMA-102 BOCA Codes  Analysis

Appendix D Part (6d) F-2806.4 ~ FEMA requires fuel tanks to be above the design flood level or
’ _ anchored and protected to resist floodwater (buoyancy, velocity
and impact) forces. The ancharage system must have a safety -
factor of 1.5 against flotation. BOCA requires anchorage to
resist hydrodynamic and hydrostatic forces also. -

Recommendation: None

44 CFR 59.1, 603 and 60.6, FEMA-55, 85, 114, 165, Manual for the Construction of Residential Basements in Non-
. Coastal Flood Environments and the Technical Standards Bulletins do not include provisions which require correlation
with the BOCA National Fire Prevention Code
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BOCA NATIONAL MECHANICAL CODE COMPARISON

P.93 M-301.12 BOCA provides for flood-proofing of plenums, underground

Utilities and Mechanical M-3054 ducts, piping, underground tanks and fuel cil equipment. FEMA
equipment M-703.1 requires HVAC equipment to be elevated above base flood level
M-805.6 as does BOCA. See also analysis to BOCA National Plumbing
M-8062 Code.
M-906.4
M-9072

Recommendation: MNone

Chapter IV Additional M-405.1 Both FEMA and BOCA require that mechanical and plumbing
Design Considerations M-703.1 systems be protected from exposure to floodwaters or designed
M-805.6 to resist floodwater forces.
M-8062 :
M-906.4
M-9072

Recommendation: None

HVAC M-30L12 BOCA provides for flood-proofing of plenums, underground
M-3054 ducts, piping, underground tanks and fuel oil equipment. FEMA
M-703.1 requires HVAC equipment to be eievated above base flood level
M-8056 as does BOCA. BOCA does not provide for "pop-out-panels® to
M-8062 allow pressures to equalize in ducts subject to flooding, requiring
M-906.4 instead prohibition against water entering or accumulating in the
M-9072 system.

Rccdmmcndaﬁum None

44 CFR. 56.1, 603 and 60.6, FEMA-55, 102, 114, 165 and Magzual for the Construction of Residential Basements in Non-
Coastal Flood Environments do not include provisions which require correlation with the BOCA National Mechanical
Code
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BOCA NATIONAL PLUMBING CODE COMPARISON

P93 - 'P-308.6 , FEMA states that samitary sewer and on-site waste disposa
Utilities and Mechanical ~  P-500.6 systems should be designed to prevent sewage or waste from
Equipment P-602.6 discharging during a flood or tank from becoming buoyant
P-11063 BOCA contains general performance criteria which mandate:
P-15023 protection for all piping, tanks and equipment.
P-1604.8
P-1604.9
P-1605.1

Recommendation: None

Chapter IV D P-308.6 FEMA states that waterproofing joints and connections and using

Additional Design : P-500.6 backflow preventers for all piping beneath the design flood leve)

Considerations P-602.6 may be necessary, and to consult local codes. BOCA requires
P-15023 that all piping and joints be designed to resist hydrostatic anc
P-1604.8 hydrodynamic forces. Wells for potable water must have covers
P-1604.9 and casings which are located 1 foot above the base flood
P-1605.1 elevation or arc sealed to resist flood forces.

Recommendation: None

Chapter IV C P-308.6 FEMA states that waterproofing joints and connections and using
Floodproofing Utilities P-500.6 backflow preventers for all piping beneath the design flood level
o P-602.6 may be necessary, and to consult local codes. BOCA requires
P-11063 that all piping joints be designed to resist hydrostatic and
P-1502.3 hydrodynamic forces. Wells for potable water must have covers
P-1604.8 and casings which are located 1 foot above the base flood
P-16049 clevation or are scaled to resist flood forces.
P-1605.1
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FEMA-102 BOCA Code

Appendix D P-308.6

Performance Criteria P-500.6
P-502.6
P-11063
P-1502.3
P-1604.8
P-1604.9
P-1605.1

Recommendation: None

Agalysis

FEMA states that samitary sewer and on-sitc waste disposal
systems should be designed to prevent sewage or waste from
discharging during a flood. ~Systems that must remain in
operation during a flood should be provided with a holding tank
to accommodate 150% of the demand. Potable water supplies
should be designed to prevent contamination from floodwater.
Backflow prevention should be provided for potable water lines
and storm and sanitary sewer lines. BOCA requires all piping
and joints to be designed to resist hydrostatic and hydrodynamic
flood forces. Requirsments are similar for wells used to provide
potable water.

HILB.5.b Grading P-801.1
and Surface Drainage

Recommendation: None

MCRE BOCA Code
IM.B.6 Secpage P-8042
quantities P-8043

Recommendation: None
MCRB BOCA Code
TI1.B.7a Penetrations P-308.1
’ - P-308.6
P-309.1
?.sw.ﬁ

P-15023

Recommendation: None

FEMA requires the grade to be sloped 6 inches in 10 feet from
the basement wall and splash blocks (3 feet) to direct rain water
from downspouts. BOCA also requires drainage from the
foundation but does not prescribe the slope or details. :

Analysis

FEMA contains a typical flow analysis procedure to size the
pump and sump. BOCA requires a designed system with input
from the sump pump manufacturer.

Analvsis

FEMA requires penctrations to be pressure sealed and utility
services (except water and sau:ntza;rj,r sewer} to enter the house
above the BFE. BOCA requires sleeved penetrations with
approved caulking. BOCA requires the piping to be capah]c of

resisting the imposed loads.

A-83



MCRB BOCA Code  Analysis

[II.B.8 Plumbing : P-308.6 FEMA requires backflow valves at sanitary sewer outlets while
subsystems. - P-309.1 BOCA requires that all piping and joints be designed to resist
' o P-500.6 hydrostatic and hydrodynamic forces. BOCA’s requirement for
P-602.6 backwater valves is not a function of flood prone areas but rather
-P8042 a general requirement for backwater valves to be installed where
. P-8043 fixtures are subject to backflow from the public sewer.
- P-10032 ‘
P-15023

Rccommcndation:' None

MCRB BOCA Code Analysis
VIII.D.2 Sump pump and P-8042 See MCRB Section IIIB.6.
underdrain S ‘P-8043 - v :

Recommendation: None

44 CFR 59.1, 603 and 60.6 FEMA-5S, 114, 165 and the Technical Standards Bulletins do not include provisions which
require correlation with the BOCA National Plumbing Code. -
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BOCA NATIONAL PROPERTY MAINTENANCE CODE COMPARISON

438 Maintenance PM-302.0 Both FEMA and the BOCA National Property Maintenance
PM-302.1 Code require structural members to be maintained fres of
PM-3023 deterioration, exterior walls and roof to be weatherproof,
PM-601.4 chimneys to be in good repair, windows to be fres of cracks, and

mechanical equipment to be maintained in safe working
condition. BOCA does not reguire yearly inspections (as does
NFIP) but rather provides the code official with the authorization
to inspect when deemed appropriate.

Recommendation: None.

Floodwall Maintenance PM-3023 '~ Both FEMA and BOCA require that structural members be
maintained to properly resist the design loads.

Recommendation: MNone

44 CFR 59.1, 603 and 60.6, FEMA-54, 85, 114, 165, Manual for the Construction of Residential Basements in Non-
Coastal Flood Environments, and the Technical Standards Bulletins do not include provisions which require correlation
with the BOCA National Property Maintenance Code.
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APPENDIX B

COMPARISON BETWEEN THE SBCCI STANDARD CODES
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STANDARD BUILDING CODE {SBC) COMPARISON

NFIP fRequlations for Floodplain Management and Flood Hazard Identification) {44 CFR 58.1, 60.3, and 60.6)
59.1 - Definftions

NFIP $B8C Analysis

Appurtenant Structure 1209 NFIP contains definitions which only apply to floodplain

Base Flocd management. SBC does not address floodpiain management.
Breakaway Wall This is addressed in the SBCC! Standard for Floodplain
Critical Feature Managemaent.

Development

Elevated Structure

Existing Constructicn

Existing Structures

Flood

Flcodplain or Fiood-Prone Area
Lowest Floor

Manufactured Home

100-year Flood

Storm Cellar

Substantial Improvement

Recommendarion: Wone since NFIP addresses only flood-prone arsas.

NFIP SBC Analysis

Basemant 202 ' The defintions of *basement" are compatible. The dafinitions of
Buiiding *building/structure* are similar but NFIP requires the building to
Structure have walls and a roof while SBC only requires the building to

be used for sheltering its cccupancy.

Recommendation: Mong since NFIP only applies to "enciosed" buildings.

80.3 - Floodplain Management Criteria for Flood-Prone Areas

NFiP $B8C Analysis
60.3(0){8) Manufactured Home H105.3 WFIP requires manufaciured homes to be installed to rasist
Installations fiotation, collapse, and lateral movement to minimize flood

damage in addition to anchoring requirements for wind. SBC
requires only anchorage for wind.

Recommendation: None since SBC doses not address flotation as a force. Appandix H should reference the SBCC!
Standard for Floodplain Management.

NFIP SBC Analysis
60.3(c){2) Elevation for Residantial NiA NFIP requires the lowest floor of residential structures to be
Structures slevated to or above the base flood level in A-zones. SBC

does not address floodplain management. This is addressed in
502.1, 604.2, and 800 of the SBCC! Standard for Fioodplain
Management.

Recommendation: None.



NFiIP SBC

60.3(c)(3) Elevation for Non- N/A
Residential Structures; Fiood-Proof
Wails for Non-Residential Structures

Recommendation: None.

NFIP | SBC
60.3(c)(5) Flood Openings

Recommendation: None.

NFIP : SBC
60.3(e)(4) Pilings N/A

Recommendation: None.

- NFIP SBC
60.3(e}(5) Breakaway Walls - N/A

Reconunehdﬁu'om v None.

NFIP - B SBC
60.3(e) (6) Fill N/A

Recommendation: None.

Analysis

NFIP requires the lowest fioor of non-residential structures to be
elevated to or above the base flood level or flood-proot the.
structure that is below the base flood level. SBC does not

address floodplain management. This is addressed in 602.1
and 604.4 of the SBCCI Standard for Fioodplain Management.

Analysis ,
NFIP requires fully enclosed areas below the lowest floor, other
than basements, to be provided with flood openings to equalize
hydrostatic flood forces. SBC does not address fioodplain
management. This is addressed in 602.2 of the SBCCI
Standard for Floodplain Management,

Analysis

NFIP requires structures in V-zones to be elevated to or above
the base flood level and anchored to resist fiotation, collapse,
and lateral movement dus to the effects of wind and water :
loads acting simuitaneously. SBC does not address Floodplain
Management. This is addressed in 801.1 and 801.3 of the
SBCCI Standard for Floodplain Management. ‘

Analysis

NFIP requires areas below the lowest floor to be free of
obstruction or constructed with nonsupporting breakaway walls,
open wood lattice, or insect screening intended to collapse
under wind and water loads. SBC does not address Floodplain

Management. This is addressed in 801.4 of the SBCCI
Standard for Floodplain Management.

NFIP prohibits the use of fill material to support building within
flood-prone areas. SBC does not address floodplain
management. This is addressed in 801.5 of the SBCCI
Standard for Floodplain Management.



560.6 - Variances and Exceptions
NFIP

B80.6{c)(2)({} Floodproct Walls

60.6{c}{2){i) Basement Top of Floor
Elevation

60.8{c}{2) (i Fill

60.6(c){2)(iv} Use of a Registered
Professional

80.6{c}{2){v} Building Inspection

Recommendation: None.

NfA

Analysis

NFIP requires the basement area, together with wtilities and
sanitary facilities, below the floodproofed design level, to be
watertight with walls that are impermeable to the passage of
water without human intervention. NFIP permits the basement
floor to be up to five fest balow the slevation of the base flood.
NFIP permits the area surounding the structure to be protected
by fill material to or above the elevation of the base food.

NFIP requires the floodproofing measures to be certified by a
registered profgssional engineer or architect. NFIP requires the
authority having jurisdiction to werify that the provisions of the
standards are satisfied. SBC does not address floodpiain
management. This /s addressed in Chapter 4, 600.1, 504.2,

800.2, 801.5, 900.3, and 900.4 of the SBCC! Standard for

Floodplain Management.
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STANDARD BUILDING CODE (SBC) COMPARISON

Elevated Residential St_ructures (FEMA 54)
FEMA 54 s8C Analysis

Posts (Page 68) N/A FEMA 54 addresses the use of wood, concrete, or stesl posts

: : as the foundation to elevate residential structures. General
commentary is made about installation, handling, and lateral
resistance. SBC does not address post foundations but does
address pile foundations in 1303 through 1311 and contains
specific requirements for sight types of piles. Pile foundations
are covered on pages 72-75 of FEMA 54.

Recommendation: FEMA 54 should combihe post foundations and pile foundations into one section with more
prescriptive requirements.

FEMA 54 SBC Analysis

Post Embedment (Pages 68-70) N/A FEMA 54 provides general requirements for hole depth, snd
bearing, hole size, and backfilling of posts. SBC does not
address post foundations but does address pile foundations in
1303 through 1311 and contains specific requirements for sight
types of piles. Pile foundations are covered on pages 73-75 of
FEMA 54.

Recommendation: FEMA 54 should combine post foundations and pile foundations into one section with more
prescriptive requirements.

FEMA 54 SBC Analysis

Post Anchorage (Page 71) N/A FEMA 54 provides general requirements for anchorage of post
foundations. SBC does not address post foundations but doss
address pile foundations in 1303 through 1311 and contains
specific requirements for eight types of piles. Pile foundations
are covered on pages 72-75 of FEMA 54.

Recommendation: FEMA 54 should combine post foundations and pile foundations into one section with more
prescriptive requirements.

FEMA 54 SBC Analysis
Piers (Page 75) N/A FEMA 54 describes the suitability of pier foundations and types

of pier foundations which are suitable for the flood areas with
low velocity and minimal erosion. SBC does not address
suitability of any type of foundation system.

Recommendation: None.
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FEMA 54 SBC Analysis

Brick and Concrete Masonry Piers 1405.6 FEMA 54 provides minimum reinforcing, minimum dimensional

{Pages 75, 76) 1702.2.1 requirements, maximum height, spacing, and recommanded
shape. FEMA 54 requires the piers to be filled with concrete.
SBC bases the height on least dimensicn and whether the pier
is filled with concrete or not. SBC does not require reinforcing.
FEMA permits the maximum spacingtobe 8 ft or 12 t. SBC
permits only 8 ft unless an engineering analysis is performed.
Sactions 1405.6 and 1702.2.1 of SBC is for conventional
construction: with light loads and locations in noncoastal arsas.

Recommendation: FEMA 54 and SBC are in general agreement, howsver FEMA 54 provides mors detailed requirements.
FEMA 54 should provide reason for 12 #f spacing of piers in the direction parallel to the floor joists.

FEMA 54 SBC Analysis

Concrate Piers {Page 77) Chapter 13 FEMA 54 provides a general description and discussion of
poured-in-place concrete piers. FEMA 54 and SBC reguires
foundations to be based on a structural analysis.

Recommendation: Wone since both basically requirs the foundation to be based on a structural analysis.

FEMA 54 SBC Analysis

Pier Footings (Page 77) 13024 Both FEMA 54 and SBC require the footing sizes to be based
on the properties of the scil.

Recommendation: MNone.

FEMA 54 SBC Analysis
Shear Walls and Floor Diaphragms 1201 FEMA 54 addresses the use of plywood shear walls and floor
(Page 79) diaphragm to brace piles or post foundations. SBC requires

the structure 1o be of sufficient strength to support the loads
and forces encountered.

Recommendation: FEMA 54 should address the use of shear walls and floor diaphragms: as & method of bracing but
should permit the building designer to choose the method.

FEMA 54 SBG Analysis
Pier Foundation Connection 1201, 1408.3, FEMA 54 addresses anchorage of platform framing
{Pages 84, 85) 1706.1 construction to pier foundations. SBC requires the structura 1o

be of sufficient strangth 1o support the loads and forcas
gncountered. SBC addresses continuous wall foundations and
not pier foundation anchorage. Sections 1408.3 and 1706.1 of
the SBC is for conventional construction with light loads and
locations in noncoastal areas.

Recommendation: FEMA 54 should provide wind load values or forces for which the anchorage is adeguate.



FEMA 54

Floor Beams (Page 86, Paragraph 2)

SBC

1706.2, 1705.1

Analysis

FEMA 54 provides a general discussion of built up fioor beams,
{nailing, location of splices, and size.) SBC provides more
detail-for nailing and location of splices. Chapter 17 of the SBC
is for light frame conventional construction having light loads
and located in noncoastal areas.

Recommendation: FEMA 54 should provide be_tter nailing and splice location requirements.

FEMA 54
Cantilevers (Pages 86 87

SBC
1701.2 .

FEMA 54 describes a cantilevered beam with general
discussion of why cantilevers are used. FEMA 54 provides a
“rule of thumb” for the length of the cantilever. SBC requires
the design of wood members to conform to good engineering .
practice. Chapter 17 of the SBC is for light frame conventional
construction having light loads and located in noncoastal areas.

Recommendation: FEMA 54 shouid delete the "rule of thumb* or add better guidance for the design of the cantilever.

FEMA 54

Fioor Beam to Fioor Joist
Connection
(Page 88)

Recommendation: None.

FEMA 54 ; ,
Figure 4.48, Protective Utility Shaft

(Page 92)
Recommendation: Noné.
FEMA 54

Mechanical Equipment
(Page 93, Paragraph 2)

Recommendation: None.

$BC

1201, 1701.2

SBC
N/A

‘N/A

Analysi
FEMA 54 requires positive connection between the floor joists
and floor beams with a general discussion of the connection
and connectors. SBC requires the design of the wood
members and their fastenings to conform to good engineering
practice. Chapter 17 of the SBC is for light frame conventional
construction having light loads and located in noncoastal areas.

FEMA 54 requires protection of utility connections. SBC does

not address utilities. This is addressed in 602.5 of the SBCCI
Standard for Floodplain Management.

FEMA 54 requires the mechanical equipment to be elevated

. above the expected floodwaters. SBC does not address.

maechanical equipment. This is addressed in 602.5 of the
SBCCI Standard for Fioodplain Management.
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FEMA 54

Septic Tanks {Page 93, Paragraph 3}

Recommendation: None,

FEMA 4
Building Materials {Pagss 93, 84}

Recommendation: MNone.

FEMA 54
Wood {Page 894)

SBC
NiA,

NfA

Analysis

FEMA 54 requires septic tanks to be floodproofed 10 prevent
the tank from rising out of the ground as well as 10 pravent
against discharge of effluent. SBC does not address septic
tanks. This is addressed in 602.7 of the SBCCI Standard for
Fioodplain Managemant. )

Analysis
FEMA 54 requires protection of the building materials which

may be exposed to floodwaters. SBC does not address
exposurs to flood waters.

Analys:

FEMA 54 requires wood exposed to the elements 1o be
preservative treated. SBC requires the wood to be "naturaily
durable wood" or *presenvative-treated wood.”

Recommendation: FEMA 54 should inciude *naturally durable wood.”

FEMA 54
Steel [Pages 94, 95)

Recommendation: Wone.

FEMA 54
Concrete and Masonry {Page 95)

Recommendation: None.

FEMA 54
Insulation {Pages 95, 95)

Recommendarion: None.

SBC
1503

SBC

Chapter 14
Chapter 16

SBC
N/A

Analysis

FEMA 54 addresses the nead for galvanization of steel exposed
to the elements to prevent comosion. SBC requires all
structural members of cold-formed stesl to be protected against
corrosion with an acceptable shop coat of paint, enamel, or
other approved protection.

FEMA 54 addresses the nesd to increass the durability of
reinforced concrete and masonry by the use of chemical
additives and coatings. SBC does not address increase of
durability but requires compliance with the appropriate ANS],
ASTM, AC], and NCMA standards.

Analysis
FEMA 54 addresses the need for insulation on the exposed

fioor of an elevated residence. SBC does not address
insulation. This is addressed in the CABO Maode! Energy Code.
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FEMA 54 SBC Analysis

Glossary (Pages 113-115) 1209 FEMA 54 contains definitions of terms which are relevant to
. floodplain management. SBC references the SBCCI Standard
for Floodplain Management.

Recommendation: None.

FEMA 54 SBC Analysis

Performance Criteria (Page 125-135)  Chapter 12 FEMA 54 addresses performance criteria used to design
buildings to withstand the design fiood (1) without causing
unacceptable risks to its occupants or to adjacent property
owners, (2) without causing unacceptable heaith hazards to its
occupants, or (3) without sustaining damage of unacceptable
magnitude. SBC requires every building to be of sufficient
strength to support the loads and forces encountered, without
exceeding in any of the structural elements, the stresses
prescribed in the Code.

Recommendation: FEMA 54 should inciude snow and seismic loads. The use of the phrases "unacceptable risks”,
*unacceptable health hazards®, and "unacceptable magnitude® are too subjective.
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STANDARD BUILDING CODE {SBC) COMPARISON

Coastal Canstruction Manual {FEMA 551

FEMA 55 SBC
4.1 Flood Frequency 1209
{Page 4-1,

Paragraph 4)

Recommendation: Mong.

FEMA S5 SBC

4.1.1 Wind :
(Page 4-1, Paragraph 6 & 7
Page 4-2, Figure 4-1,

Page 4-3, Paragraph 2 & 3,
Page 4-6}

1205

Analysis
FEMA 55 addresses the wave crest slevation that would be
prasent during the base (100 year} flood. SBC doses not

address floodplain management. SBC references SBCCI
Standard for Floodplain Managemeant.

Analysis

FEMA 55 references the procedures of ANS! A58.1-1882 for
design with particular emphasis placed on elevation of the roof
above grade and high wind pressures. at the corners of the
house, at and under roof eavas, and at the peak of the roof.
SBC permits ASCE 7-1988 {formerly ANSI AS58.1-1382] to
determine the wind forces but also provides the actual velocity
pressure (psfh, use factors, and coefficients to address the
higher wind pressures at the corners, at and under roof saves,
and at the peaak of tha roof.

Recommendarion: FEMA 55 should update referance to ASCE 7-1988.

FEMA 55 SBC

4.1.2 Saft Air, Moisturs, and 1703
Wind-Driven Rain
{Pages 4-7, 4-8)

Recommendarion: SBC should address corrosion.

FEMA 55 SBC

4.1.3 Water, Waves, and Debris 1201
(Page 4-8, Paragragh 4)

Analysis

FEMA 55 provides general discussion of the hazards of saht air,
moisture, and wind-driven rain on wood, bolts, nails, and
connectors. SBC requires wood subject to damage from
decay and termites 1 be naturally durable or pressure treated.
Chapter 17 of tha SBG is for light frame conventicnal
construction having light loads and located in noncoastal areas.

Analysis

FEMA 55 addresses the impact loads exened on the piles as
the result in the movement of debris {fences, porches, stairs,
utility poles, etc.) FEMA 55 has provided for the collision of a
300 pound object moving at surface water velocity and
decelerating over a maximum distance of 0.5 ft. SBC requires
the building to be of sufficient strength to suppert the loads and
forces encountered without exceeding in any of its structural
elements, the stresses prescribed in the Code. SBC also
requires the structural system to be able to sustain local
damage or failure with the owerall structure ramaining stable.

Recommendation: Moneg since both address the issue of damage oniy from different directions: FEMA - prescriptive, SBC

- parformancs.



EEMA 55 SBC .

4.1.4 Effects of Forces on Higher 1201, 1205
and Larger Structures
(Page 4-9)

Analysis

FEMA 55 discusses the higher wind forces, uplift and
overturning with respect to the height of the building. SBC:
requires buildings to be of sufficient strength to suppon the
loads and forces encountered. 1205 of SBC provides velocity

pressures (psf) and coefficients which address the height of the
building above grade.

Recommendation: FEMA 55 should provide velocity pressures (psf) for varied wind speeds and building height.

FEMA 55 ~ sBC
4.2 Construction Materials Chapters 13,
(Page 4-9) 15, 16 and 17

Recommendation: None.

FEMA 55 SBC

4.2.1.1 Pilings (Wood) 1309
(Pages 4-9, 4-10)

Analysis

FEMA 55 provides a general discussion of the types of
construction materials (wood, steel, concrete) and their use in
the coastal environment. SBC provides requirements for the
use of these materials in any environment. Chapter 17 of the
SBC is for light frame conventional construction having light
loads and located in noncoastal areas.

Analysis
FEMA 55 provides general comments on the use of wood
pilings (species and decay resistance). SBC addresses the

ASTM standard, preservative treatment, and allowable stresses
for round timber piles.

Recommendation: FEMA 55 should provide additional information such as ASTM standard preservative treatment and

allowable stresses of timber piles.

FEMA 55 _ SBC

4.2.1.2 Main Supportmg Members 1706.2
(Beams, Wood) , Table 1705.1
{Page 4-10)

Analysis

Both FEMA 55 and SBC address the use of built-up beams and
girders. FEMA 55 provides general nailing requirements and
splice location. SBC provides specific nailing requirements and
splice location. Chapter 17 of the SBC is for light frame

conventional construction having hght loads and located in
noncoastal areas.

Recommendation: FEMA 55 should provide more specific nailing and splice details.

FEMA 55 - - SBC

4.2.1.3 Other Wood Construction 1703.1.1.3
Members '
(Page 4-10)

Recommendation: None.

Analysis
FEMA 55 does not require preservative treatment of
miscellaneous wood members but highly recommends it. SBC

requires wood subject to decay to be a naturally durable
species resistant or pressure treated.



4.2.1.4 Wood Preservatives 1701.4.6 FEMA 55 requires wood members to be treated to rasist insect

{Page 4-10] ‘ infestation, dry rot, decay fungi, and the sffects of exposure 1o
sakt air and water and provides general discussions of wood
presarvatives. SBC requires wood which is subject to decay
and termites to be praservative treated and provides a list of
AWPA standards.

Recommendation: FEMA 55 should list some of the AWPA standards.

FEMA 55 SBC Analysis

4.2.2 Masonry Materials and Chapter 14 FEMA. S5 addresses the general use of masonry and concrate
Concrete Chapter 16 in the coastal snvironment. SBC providaes reference to ASTM,
(Page 4-11) ACI, and NCMA standards along with mixing, placing,

formwork, embedded items, details of reinforeing, ste.
Recommendation: FEMA 55 should add references to ACI 318 and ACIHASCE 530.

FEMA 55 SBC Analysis
4231 Aluminum Chapter 28 FEMA 55 addresses the problem of corrosion of aluminum in
{Page 4-11) the coastal environmernt. SBC addresses the use of aluminum

structurally in buildings and references aluminum standards.

Recommendation: Nong.

FEMA 55 SBC Analysis
4232 Steel Chapter 15 = FEMA 55 addrasses the problem of cerrosion of unprotected
{Page 4-11) stes! shapes and anchoring devices {nails, bolts, etc.) and the

need for regular inspection, maintenance, and raplacement of
corroded metal parts. SBC requires the design of stes!
construction 1o comply with the appropriate standards. SBC
does not address corresion in coastal environments.

Recommendation: SBC should address comosion protection in coastal areas.

4233 Dissimilar Metals NiA FEMA 55 addresses the corrosion which cccurs when

{Page 4-11} dissimilar metais are placed in contact with each other (brass
screws and aluminum frams). SBC dces not address dissimilar
metals.

Recommendation: NONe.

FEMA S5 SBC Analysis
4.3.1 Foundaticns {Design Details) Chapter 13 FEMA 55 recommends foundation types which are suitable for
{Pages 4-11, 4-12) supporting elevated structures in coastal high hazard areas.

SBC permits any type of foundation provided it is designed.
This is addressed in 801.1 of the SBCCI Standard for
Floodplain Management.

Recommendation: WNone since FEMA 55 is “prescriptive” and SBC is "performance® oriented.
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FEMA 55 SBC

4.3.1.1 Soil Conditions 1302.2, 1302.3
(Pages 4-12, 4-13)

Recommendation: None.

FEMA 55 ' SB8C

43.1.2 Piles 1303, 1304
(Pages 4-13 to 4-18)

Analysis
Both FEMA 55 and SBC address the need to determine the

quality of the soil for foundation purposes. FEMA 55 provides
commentary type information also.

Analysis

FEMA 55 provides general information on types of piles, the
need for sufficient pile embedment, and methods of pile
installation. SBC requires a foundation investigation and report
which will include recommended pile type, driving criteria,
installation procedures, pile load test requirements, durability of
pile materials, and designation of bearing strata.

Recommendation: FEMA S5 should emphasize that type of pile, pile depth, and method of installation should be based on

the soils investigation. :

FEMA 55 SBC
4.3.1.3 Posts (Wood) - N/A
(Page 4-18)

Analysis

FEMA 55 explains that wood posts are not recommended in
areas subject to wave forces and/or scour and erosion. SBC

~ does not address post foundations but does address pile

foundations in 1303-1311.

Recommendation: FEMA 55 should combine post foundations and pile into one section with more prescriptive

requirements.

FEMA S5 , SBC
4.3.1.4 Piers 1201
(Pages 4-18 to 4-20) 1405.6

Analysis

FEMA §5 addresses the use of piers to eievate structures and
the need for reinforcing and anchorage to the footing in V
zones and coastal A zones. FEMA 5§ also provides general
construction guidelines.  SBC requires that an appropriate
structural analysis be performed for the piers. SBC provides
maximum height to the least dimension ratio for unreinforced
masonry piers.

Recommendation: FEMA S5 should clarify that the reinforcing, footing size, and grade beam size should be based on the

design forces.

FEMA 55 ' SBC

4.3.2.1 Framing Methods 1701.2.5
(Pages 4-20, 4-21) 1706
1707.4

Recommendation: None.

Analysis

Both FEMA 55 and SBC address platform framing and pole
construction. FEMA 55 addresses pole construction and
provides commentary on the types of construction. Chapter 17
of the SBC is for light frame conventional construction having
light loads and located in noncoastal areas.



FEMA 55

4.3.2.2 Beams
{Pages 4-21, 4-22)

SBC

1706.2

Table 1705.1

Analysis

FEMA, 55 addresses the preferable direction of fioor beams to
reduce the impact force of the storm water. FEMA 55 and SBC
address built-up beams and sclid members. FEMA 55
mentions "glulam” beams. SBC provides nailing requirements
for the built-up membaers. Chapter 17 of the SBC is for light
frame conventional construction having light loads and located
in noncoastal areas.

Recommendation: FEMA 55 should provide nailing requirements for buit-up members.

FEMA 55

4.3.2.3 Joists and Rafters
{Page 4-22)

SBC

1706.3

Analysis )

The title of the section in FEMA 55 is joists and rafters but
rafters are not addressed. FEMA 55 describes manufactured
wooden I-beams, recommends cross bridging for all floor joists
located in the W-zons, and describes typical cross bridging
methods. SBC does not address manufactured wooden i-
beams and only requires bridging or blocking i the depth to
thickness ratic exceeds six or the design live load in excess of
40 psf. Chapter 17 of the SBC is for light frame conventional
construction having light loads and lecated in noncoastal arsas.

Recommendation: FEMA 55 should delete the reference to rafters or add information on rafiers.

FEMA S5

4.3.2.4 Subflooring
{Pages 4-22, 4-23)

SBC

1706.6

Both FEMA 55 and SBC permit the use of lumber and phrwood
subflooring. SBC alsc permits the use of particleboard
subfloors. FEMA 55 recommends the use of phywood with
exterior glue and annular ring nails or deformed shank nails.
FEMA S5 recommends nailing and gluing of phrwood with
tengue-and-groove joints to avoid the need for blocking and to
produce a stronger diaphragm. SBC permits the use of
commeon, annular, or spiral thread nails with no mention of
gluing. SBC provides minimum thickness, span of subfloor,
and nail spacing. Chapter 17 of the SBC is for light frama
convertional construction having light loads and located in
nencoastal areas.

Recommendation: The provisions are compatible. FEMA 55 should provide some recommended nail spacing and spans.

4325 Studs
{Page 4-23}

SBC

1707.1.1
1707.1.2

Analysis

FEMA 55 recegnizes that 2¢x4 wood studs at 16 inches en
center are commenly used and permits 26 wood studs and
metal studs. SBC addrasses the use of wood studs based on
lateral unsupported stud height, spacing of studs, and number
of stories. Chapter 17 of the SBC is for light frame
convantional construction having light loads and located in
noncoastal areas.

Recommendation: FEMA 55 should address sizing of studs including number of stories which the stud supports or limits

for the use of 2x4 studs.
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FEMA 55

4.32.6 Wall Sheathing
(Page 4-23)

SBC

1707.2, 12011

Analysis

FEMA 85 provides the minimum thickness and nail spacing for
plywood wall sheathing for two cases 1) structures elevated not
more than 10 ft and 2) structures elevated more than 10 ft
above grade. SBC lists approved methods of wall bracing and
requires the structure to be designed for the loads and forces
encountered. Chapter 17 of the SBC is for light frame
conventional construction having I|ght loads and located in
noncoastal areas.

Recommendarion: FEMA 55 should provide additional information addressing the wind speed in addition to height above

grade.

FEMA 55

4.3.2.7 Wall Bracing
(Page 4-24)

'SBC
17072, 1201.1

- Analysis

Both FEMA 55 and SBC permit the use of let-in diagonal wood
bracing, diagonal boards, and piywood. SBC also permits
particleboard, fiberboard, and gypsum sheathing. SBC also
requires the structure to be designed for the loads and forces
encountered. Chapter 17 of the SBC is for light frame
conventional construction having light ioads and located in
noncoastal areas.

Recommendation: FEMA 55 should combine 4.3.2.6 Wall Sheathing and 4.3.2.7 Wall Bracing into one section and
address the design requirements for the wall bracing method chosen.

FEMA 55

4.3.2.8 Roof Details
(Pages 4-24 to 4-27)

Recommendation: None.
FEMA S5

4.3.3 Foundation Bracing

(Pages 4-27 to 4-29)

Recommendation: None.

FEMA 55

4.3.3.1 Knee Braces
(Page 4-29) ‘

SBC

N/A

SBC |
12011

1303

SBC

12011
1303

Analysis
FEMA 55 discussaes the use of trusses, gable rdofs hip roofs,
~ fiat roofs, gambrel roofs, roof overhangs and porches and thsir

performance in high wind conditions. SBC does not provide
details or discuss performance of specific designs.

Analysis
FEMA 55 addresses the need for bracing wood foundation

piles. SBC requires the wood foundation system to be
designed for the loads and forces encountered.

_FEMA 55 recommends the use of knee braces for wood

foundation piles aven though bracing may not be needed.
SBC requires the wood foundation piles to be designed for the
loads and forces encountered.

Recommendation: FEMA 55 should emphasize that the wood foundation piles should be designed for the additional

moment introduced into the pile from the knee brace.
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FEMA 55 SBC Analysis

4.3.3.2 Grade Beams 12011 FEMA 55 emphasizes the need for lateral support of the piles at
{Pages 4-29, 4-30) 1303 the ground line. SBC requires the piles to be designed for the
loads and forces encountered.

Recommendation: FEMA 55 should emphasize the need to design tha grads beams to assure that they are actually
providing lateral support of piles.

FEMA 55 SBC " Analysis
4.3.3.3 Truss Bracing 12011 FEMA 55 recommends the use of truss bracing of the piles
{Pagses 4-30, 4-31) 1303 when the structure is 10 ft or more above grade and the design

wind speed is 100 mph or greater. SBG requiras the piles to
be designed for the loads and forces encountered.

Recommendation: FEMA 55 should emphasize the need to design the bracing members.

FEMA 55 SBC . Analysis
4.3.3.4 Shear Walls 12011 ©  FEMA 55 addresses only reinforced concrete or reinforced
{Pags 4-31) masonry shear walls. SBC requires the structure to be

designed for the lcads and forces encountered.

Recommendation: FEMA 55 should address wood shear walls for wood pile foundations.

EEMA S5 ' $BC Analysis

434 Connections 1201.1 FEMA 55 provides commentary type language for connsctions
4.3.4.1 Roof to Wall but doss reguire the ancherage to be sufficient to withstand the
4.3.4.2 Wall to Floor Joists anticipated forces. FEMA 55 provides commentary type
4.3.4.3 Floor Joist to Floor Beam language for roof to wall, wall to floor joist, and floor joist to
{Pages 4-31 t0 4-35) floor beam connection and requires the connections 1o be

designed in high wind speed areas. SBC requires the structure
to be designed for the loads and forces encountered.

Recommendation: None since both FEMA 55 and SBC require sufficient connaction.

FEMA 55 SBC ' Analysis

4.3.4.4 Floor Beam to Pils, Post, 1201.1 FEMA 55 provides commentary type language and typical

or Pler details for floor beams to pile, post, or pier connections, but

{Pages 4-35 to 4-40) permits other msthods provided they are designed. SBC
requires the structure to be for the lcads and forces
encountsrad.

Recommendation: FEMA 55 should provide some design values or wind speeds for which the connections are
appropriate.
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FEMA 55

4.3.5 Breakaway Walls

4.3.5.1 Breakaway Wall Designs
4.3.5.2 Design Considerations
for Breakaway Walls

(Pages 4-41 to 4-49)

Recommendation: None.

FEMA 55

4.3.6 Utilities
(Pages 4-50 to 4-52)

Recommendation: None.

FEMA 55

4.3.7 Wind and Storm Protection
of interior
(Page 4-52)

Recommendation: None.

FEMA 55

4.3.7.1 Window Selection
{Pages 4-52, 4-53)

s8C

N/A

SBC

N/A

N/A

SB8C
1205

Analysis

FEMA S5 permits breakaway walls to enclose the space below
the lowest elevated floor and provides commentary type
language for different types of breakaway walls. FEMA 55
provides breakaway wall designs and details for screening,
lattice, wood stud walls, metal stud walls, and masonry walls.
FEMA 55 provides the design process for breakaway walls and
commentary type language for wind forces, water forces,
working/ultimate strength of fasteners, distribution of wall ioads,
and bracing considerations for breakaway walls. SBC doses not
address breakaway walls. This is addressed in 801.4 of the
SBCCI Standard for Fioodplain Management.

Analysis

FEMA 55 requires the protection of utilities from the potential
damage from flooding and wave impact. SBC does not
address utilities. This is addressed in 602.5 of the SBCCI
Standard for Floodplain Management.

Analysis

FEMA 55 provides commentary on the need to protect the
buildings from glass breakage in order to prevent water
damage. SBC does not address glass breakage; it requires
the windows to be designed as components and cladding or
be considered an "opening."

Analysis

FEMA addresses the importance of window selection to reduce
water infiltration. SBC requires the windows to be designed as

components and cladding or be considered an “opening.* SBC
does not address water infittration.

Recommendation: FEMA 55 should address the design of the windows for the wind load pressures.

FEMA 55

4.3.7.2 Operable Shutters
(Pages 4-53, 4-54)

SBC
1205

Analysis
FEMA 55 addrasses the need for shutters to protect against
wave and wind action. SBC requires the windows to be

designed as components and cladding or be considered an
*opening.” SBC does not address the use of shutters.

Recommendation: FEMA should address the need to design the shutters for the wind load pressures.
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FEMA 55

4.3.7.3 Gable and Eave Venis
{Page 4-54}

SBC

1205.1
1708.7

m’ -
FEMA 55 addressas the vulnerability of vents to wind and wind-
driven rain and emphasizes the impontance for the careful
selection of attic ventilators in order to assure that they will
withstand the wind lcads. SBC requires ventilation of the atlic
space based on a ratio of free ventilating arsa. SBC requirss
parts of the building to be designed to withstand the
appropriate wind loads. Chapter 17 of the SBC is for light
frame convantional construction having light loads and located
in noncoastal areas.

Recommendation: None since FEMA 55 and SBG both require the design of the vents to withstand the appropriate wind

loads.

FEMA 55

4 3.7.4 Rocfing Materials
{Page 4-54)

SBC

1205.1

Analysis
FEMA 55 emphasizes the need to use seff-sealing, heavyweight
shingles to avoid the possible loss of roofing material in high

winds. SBC requires all parts of the building to be designed to
withstand the appropriate wind loads.

Recommendation: FEMA 55 should emphasize the need to have a roaf covering designed to withstand the uplift from the
wind. SBC should emphasize that the roof cowering should be designed to 1205.

FEMA S5

4.3.8 Maintenance
{Pages 4-54, 4-55}

Recommendation: None.

FEMA S5

5.1 General Design Censiderations
{Pagses 5-1, 52)

SBC
NiA

SBC

1201.1
1607.6.3

Analysis

FEMA 55 emphasizes the need for maintenance of all parts of
buildings exposed to the coastal environment because of the
accelerated deterioration. SBC does not address maintenance
but does require repairs or rehabilitation to comply with the
requirements of the SBC for new construction.

Analysis

FEMA 55 prohibits enclosure for habitation below BFE mid-rise
and high-rise structures in coastal high hazard areas. SBC
doss not address this issus. This is addressed in 502.3 of the
SBCCI Standard for Floodplain Management. FEMA 55 and
SBC require thicker concrete cover over rginfarcing steel to
provide added comosion protection of the reinforcing steel in
Corrosive environments or severa exposure conditions. SBC
requires compliance with ACI 318 and the minimum cover in
1607.6. FEMA 55 addresses the need to design for wind and
water forces. SBC requires the structure to be sufficient to
suppoart the loads and forces encountered.

Recommendation: FEMA 55 should address snow and seismic loads.



FEMA 55 SBC

5.2 Foundations 1303
(Page 5-2) '

Recommendation: None.

FEMASS $8C
5.3 Slabs at Grade 1303, _1608

(Pages 5-3, 5-4)

Analysis

FEMA 55 emphasizes the need for pile foundations that are
embedded deeply to provide a safety margin against scour.
FEMA 55 lists the common types of piles as
precast/prestressed concrete, cast-in-place concrete, steel, and
timber. FEMA 55 shows a typical pile/pile cap/column/grade
beam detail. FEMA 55 permits strip footings and mat
foundations in zones of reduced valocity and wave action.
$8C does not address scour. SBC requires foundations to be
designed and installed on the basis of a foundation
investigation.. SBC provides standards for all of the types of
piles listed in FEMA 55. '

Analysis

FEMA 55 suggests that slabs supported on soil are thin
(minimum of 4 inches thick) with minimal reinforcing in the form
of welded wire fabric and are expected to be lost in the event of
a storm. SBC requires the minimum thickness of 3 1/2 inches
and does not require welded wire fabric. FEMA 55 also
addresses the use of designed slabs and grade beams to
laterally support the pile foundation system. SBC permits the
engineer to design the foundation system.

Recommendation: The minimum siab thickness in FEMA 55 should be changed to 3 1/2 inches and delete the

requirement for welded wire fabric.

FEMA 55 ‘ SBC
5.4 Superstructure N/A

(Pages 5-4 to 5-7)

Recommendarion: None.

FEMA 55 SBC
5.5 Elevated Floors v Chapter 16

(Pages 5-7, 5-8)

Recommendation:  None.

Analysis
FEMA 55 provides commentary type language and typical
details of the superstructure of a building. This includes

columns, beams, slabs, and shear walls. SBC is a
performance code and not a commentary.

Analysis ;
FEMA 55 provides commentary type language for elevated

-concrete floors. FEMA 55 addresses one-way and two-way

slabs, perimeter beams, and the transfer of lateral forces to the

- pile foundation. SBC requires structural members of reinforced

concrete to be designed and constructed in accordance with
Chapter 16 and ACI 318.
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FEMA 55

5.6 Exterior Wall Systems
{Pages 5-8, 5-9}

SBC

1201.1

Analysis

FEMA 55 provides commentary type language on sexierior wall
systems of masanry or metal studs and the fastening method
of the walls. FEMA 55 and SBC require that the walls be
designad to resist the fateral forces sncountered.

Recommendarion: None since both requires the walls to be designed for the lateral forces encountered; howsver, FEMA
55 should address seismic lcads.

FEMA S5

5.7 Recommendations

(Page 5-8)

SBC
103.2.3

Analysis

FEMA 55 requires mid-rise and high-rise structures to be
designed by a "design professional.® SBC requires a "design
professional® to design all structures three stories or mora high
and structures 5000 sq ft or more in arga.

Recommendation: MNone since both require a design professional.

FEMA 55

Appendix A Design Tables
Figure A-1 number of piles required

Table A-1
Tablq- A2

Table A3

Table A4

Table A-4.1

Table A-5
Table A6
Table A-7
Table A-8

Table A-8

dewnward lcads per pile
horizontal wind loads per
pile in 80 mph winds
minimum embedment
depth of piles

maximum unbraced
height of piles in 80 mph
winds and flood forces
maximum unbraced
height «f piles supperting
breakaway walls

uplift loads per foot of
wall in 80 mph winds
uplift loads per pile in 80
mph winds

capacity per bolt of flcor
beam connections
concrete masonry unit
piers )
concrete piers

Figure A-2 concrete pier cross section
Figure A-3 grade beams and slabs

Table A-10

Table A-11

fastener capacities in
shear

fastaner schedule for
breakeway walls

{Pages A-1 to A4T)

Recommendation: Wone.

SBC

Chapters 12,
13, 14, 15, 1§,

and 17

Analysis

FEMA 55 provides design tables. SBC is a performance cods
and not a specification type code. Chapter 17 of the SBC is for
light frame conventional construction having light ioads and
lotated in noncoastal areas.
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FEMA 55 - SBC

Appendix B - Bracing
B.1 - knee bracing -
B.2 truss bracing and 17
B.21 diagonals .
B.2.1.1 lumber diagonais
B.2.1.2° © threadbar diagonals
B22 struts
B.3 grade beams
Table B-1 horizontal water loads per pile

in 80 mph winds
Table B-2 loads of transverse truss

members
Table B-3 allowable loads for single 2x8

- diagonais

Table B4 allowable loads for single 3x8

diagonals - )
(Pages B-1 to B-15)

Recommendation: None.

EEMA 55 SBC

Appendix D - Design Equations and  N/A
Procedures

D.1 Procedure A-1: downward loads per
pile

D.2 Procedure A-2: horizontal wind loads.
per pile

D.3 Procedure A-3: minimum embedment
depth of piles

D.4 Procedure A-4: maximum unbraced
height of piles

D.5 Procedure A-4.1: maximum unbraced
height of piles supporting breakaway
walls

D.6 Procedure A-5: uplift loads per foot
of walls

D.7 Procedure A-6: uplift loads per pile

D.8 Procedure B-1: horizontal water
loads per pile

D.9 Procedure B-2: loads transferred to
foundation truss members

(Pages D-1 to D-32)

Recommendation: None,

FEMA 55 s8C
G-2. Purpose 101.2
(Page G-1)

Chapters 12,
13, 14, 15, 16,

Analysis

FEMA provides various recommendations and details for
bracing methods. SBC is a performance code and not a
specification type of code. Chapter 17 of the SBC is for light

frame conventional construction having light loads and located
in noncoastal areas.

Analysis
FEMA 55 contains design equations and proceduras which are

needed to evaiuate individual designs. SBC is a performance
code with design being based on good engineering practice.

Analysis

FEMA 55 states that the purpose of the Coastal Code is to
provide minimum standards for the design and construction of
residential structures in Coastal High Hazard Areas and where
wave action can be expected. SBC is declared remedial and is
intended to secure the beneficial interests and purposes of the
Code which are public safety, heaith and general welfare.

Recommendation: None since the intent of both FEMA 55 and SBC is to provide minimum requirements for structures.



FEMA 55 SBC Analysis

G3. Scope 101.3 Both FEMA 55 and SBC apply to new construction and

(Page G-2) 101.5 improvements or additions to existing structures. FEMA 55
permits improvements up 1o 49% of tha market value of the
structure without compliance with the Coastal Construction
Code but the SBC requires all improvemsnis to comply with the
Code.

Recommendarion: Since market value is a variable based on Jocation, economy, etc., FEMA should require compliance
tor all improvements since noncompliance of any part of the structure makes the entire structure out of compliance.

FEMA 55 SBC Analysis
G4, Definitions 202 FEMA 55 contains only definitions which are related to coastal

(Pages G-2, 3-3) construction. SBC contains definitions which are applicable to
all types of structures and occcupancies in any location. Dead
load, grade, live load, and structure have similar definitions.

Recommendation: Mone.

FEMA 55 ' SBGC Analysis
G-5. Elevation Standards. NfA FEMA S5 prohibits new construction or substantial
(Page G-3) improvements from being seaward of an established setback

line and requires it to be slevated above the BFE. SBC does
not prohibit construction in any location. This is addrassed in
801.6 of the SBCCI Standard for Floodplain Managemant.

Recommendarion: None since these types of requirements are local specific and should addressed on the local lavel.

FEMA 55 SBC . Analsis

G6. Determination of Loading 1201.1 Both FEMA 55 and SBC require the structure 1o be of sufficient
Forces 1205 strength to support the loads and forces encountered. FEMA
G-6.1 Water Loads 55 references ANSI AS8.1-1982 for the wind load provisions.
3-6.2 Wind Loads SBC contains a basic wind speed map, use factors, velocity
{Page G-3) pressures, and coefficients for wind design. SBC also permits

wind design based on ASCE 7-88.
Recommendarion: FEMA 55 should update reference to ASCE 7-88.

FEMA S5 SBC Analysis
G-7. Foundation Standards Chapter 12 Both FEMA 55 and SBC require the foundations to be designed
(Page G4} Chapter 13 to support the loads and forces encountered.

Recommendation: FEMA 55 should address snow and seismic loads.
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FEMA S5 SBC Analysis
G-7.1 Pile Foundation Design Chapter 12 FEMA 55 requires the pile spacing to pile diameter ratio to not
{Pages G-4, G-5) : S Chapter 13 be less than 8:1 with a maximum spacing of 12 ft while SBC
: requires the minimum center to center spacing of piles to be
not iess than twice the average diameter of a round pile nor
less than 1 3/4 times the diagonal dimension of a rectangular
pile. FEMA 55 provides minimum embedment of foundation
piles based on mean sea level and BFE whiie SBC requires
embedment to be based on a foundation investigation. Both
FEMA 55 and SBC requires the piles to be analyzed as a
column for the unsupported length. FEMA 55 provides
dimensional criteria for round and square wood piles. SBC
references the appropriate ASTM standard. FEMA 55 requires
the minimum compressive strength of the concrete for
_ reinforced concrete piles to be 5000 psi while SBC requires
only 4000 psi. The reinforcement requirements for reinforced
concrete piles are the same for both FEMA 55 and SBC.
FEMA 55 lists three methods of pile installation. FEMA 55
provides commentary type language for methods of bracing
piles to resist the horizontal forces while SBC requires the piles
to be designed for the horizontal forces which are encountered.

Recommendarion: FEMA 55 should emphasize that pile spacing and embedment should be based on the foundation
investigation. FEMA 55 shouid reduce the minimum compressive strength of the concrete for reinforced concrete piles to
4000 psi, since 4000 psi has been a building code requirement since 1980.

FEMA 55 o SBC | Analysis

G-7.2 Column Foundation Design 12011 FEMA 55 requires reinforcing of masonry piers or poured-in-

(Page G-5) Chapter 13 place concrete piers. SBC requires piers to be designed for
1405.6 the forces encountered. :

Recommendation: None.

FEMA 55 : 88C Analysis
G-8. Ahchoring Standards | 1201.1 FEMA 55 requires anchorage to prevent flotation, collapse, or
(Page G-5) permanent lateral movement during the base flood concurrent

with the 100 year design wind velocity. SBC requires every
structure to support the loads and forces encountered. SBC
does not address flotation. This is addressed in 601.1 and
801.1 of the SBCC! Standard for Floodplain Management.

Recommendation: FEMA 55 should address snow and seismic loads.

FEMA 55 SBC Analysis

G-8.1 Connector and Fasteners 1201.1 Both FEMA 55 and SBC require the connectors to support the
(Page G-5) loads and forces encountered. FEMA 55 does not permit toe

nailing. FEMA 55 requires metal connectors and fasteners to
have corrosion protection.

Recommendation: FEMA 55 should not prohibit toe nailing if the connection is adequate for the calculated loads. SBC
should address corrosion protection of metal connectors.



FEMA 55 - SBC

3-8.2 Beam 1o Pile Connections 1201.1
(Pages G-5, G6)

Analysis
FEMA 55 provides prascriptive requirements for the beam to '

pile connection. SBC requires the structure 1o support the
{ioads and forces encountered.

Recommendation: FEMA 55 should permit the designer to dasign the connection.

FEMA 55 SBC
G-8.3 Floor to Deck Connections 1201.1
(Page G-6) Chapter 17

FEMA 55 provides prescriptive requiremants for the connection
of fioor joists to floor beamy/girders, cross bridging, subflooring,
and attic flooring. SBC permits connections 1o be designed
and subflocring to any material permitted by Chapter 17.
Chapter 17 of tha SBC is for light frame conventional
construction having light loads and located in noncoastal areas.

Recommendation: FEMA 55 shcould permit the designer the leeway t0 mest performance requirements.

FEMA 55 SBC
G-8.4 Exterior Wall Connections 1201.1
{Page G-B) Chapter 17

Analysis

FEMA 55 provides prescriptive requirements for the exterior wall
connection. SBC permits the dasigner to design the exterior
wall connection. Chapter 17 of the SBC is for light frame
conventional construction having light [cads and located in
noncoastal areas.

Recommendation: FEMA 55 should permit the designer the leeway to mest performance requirements.

FEMA 55 SBC
G-8.5 Cailing Jeist/Rafter 1201.1
Connections 1708
(Page G-6)

Analysis

Both FEMA 55 and SBC requires a continuous tig across the
building and the joist and rafters secursly fastensd at their
intersection. FEMA 55 requires metal or wood connectors at
alternata ceiling joist/rafter connections to the wall top piate and
blocking in gable roofs. Chapter 17 of the SBC is for light
frame conventional construction having light loads and located
in noncoastal areas.

Recommendarion: FEMA 55 should permit the designer to design the connection.

FEMA 55 SBC
G-8.6 Projecting Members 1201.1
{Page G-&)

Reconunendarion: Wone.

Analysis

Both FEMA 55 and SBC require cantilevers and projecting
members to bs designed to support ihe loads and forces
encountered. ’
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FEMA 55

G-9. Roof Sheathing
(Pages G-6, G-7)

SBC
1708

FEMA 55 requires the roof sheathing to be a minimum of 15/32
inch thick plywood. SBC also permits particleboard of 3/8 inch
thickness. FEMA 55 requires corrosion resistant fasteners and
the application of waterproof industrial adhesive to all bearing
surfaces of plywood used in the sheathing of corners, gable
end, or roof overhang. FEMA 55 aiso provides commentary
type language addressing the roof slopes and construction at
points of discontinuity of the roofing surface. Chapter 17 of the
SBC is for light frame conventional construction having light
loads and located in noncoastal areas.

Recommendation: FEMA 55 should permit particleboard roof sheathing provided it is of the appropriate strength.

FEMA 55

G-10. Protection of Openings
(Page G-7)

Recommendation: None.

FEMA 55

G-11. Use of Space Below the
Lowest Elevated Floor
(Page G-7)

Recommendation: None.

FEMA 55

G-11.1 Breakaway Wall Design
- Standards
(Page G-7)

Recommendation: None.

FEMA 55

G-11.2 Certification of Breakaway

Walls
{Pages G-7, G-8)

Recommendation: None.

SBC

1205.1.4
2703.3

SBC
N/A

SBC
N/A

N/A

Analysis
Both FEMA 55 and SBC require exterior openings to be
designed to withstand the appropriate wind loads.

Analysis

FEMA §5 prohibits the use of the space below the BFE to be
used for any other purpose than parking storage or building
access. SBC does not prohibit the use of the space beiow the
elevated floor. This is addrassed in 602.3 of the SBCCI
Standard for Floodplain Management.

Analysis
FEMA 55 provides the design requirements for breakaway
walls. SBC doss not address breakaway walls. This is

addressed in 801.4 of the SBCCI Standard for Floodplain
Management.

Analysis

FEMA 55 permits breakaway walls which are designed with a
wall strength in excess in that permitted in 11.1 provided the
design profession certifies that the wall will fail under water
loads less than those that would occur during the base flood
and the elevated portion of the building wilt not be subject to
damage due to the effects of wind and water loads acting.
simultaneously. SBC does not address breakaway walls. This
is addressed in 801.4 of the SBCCI Standard for Fioodplain
Management.
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FEMA 55 SBC

G-12. Lhilties MNiA
(Page G8)

Recommendation: MNons.

SBC
FEMA 55
G-13. Certification Requirements 103.2.3
{Page G-8)

FEMA, 55 requirss the utilities 1o be slevated above the BFE
and backflow valves. for sanitary sewer and storm drainage
systems which have opanings below the BFE. SBC does not
address utilities. This is addressed in 802.5 of the SBCCI
Standard for Floodplain Managemant.

Analysis

FEMA 55 requires new and substantial improvements 1o be
designed by a registered professional engineer or architect.
SBC requires design by a professional engineer or architect for
all group A, E, and | occupancies, structures three siories or
more high, and structures 5000 sq ft or more in area. This is
addresssd in 401.3 and 801.7 of the SBCC! Standard for
Flocdplain Management.

Recommendation: FEMA 55 should provide paramstars for which sections 7 and 8 are appropriate (wind load, height

above grads, sic.).

FEMA 55 SBC
G-14. Reference Documents Chapter 3
{Page G-8)

Analysis
FEMA 55 references AMSI AS8.1-1882, Shora Protection Manual
by the Depariment of the Army, and the Coastal Construction

Manual by FEMA. SBC does not reference any of thess
documants.

Recommendation: FEMA 55 should updats reference to ASCE 7-88.
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STANDARD BUILDING CODE (SBC) COMPARISON

- Manufactured Home Installation In Flood Hazard Areas (FEMA 85)

Chapter lii Elevatibn and Anchoring Techniques
FEMA 85 SBC

Elevation and Anchoring Techniques N/A
(Page 19) '
Recommendation: None.

FEMA 85 o SBC

Elevation on Fiil . Chapter 13
(Pages 19-20)

Recommendation: None.

FEMA 85 S8C
Elevated Foundations Chapter 13
(Pages 21-28) H105

Recommendation: None.

FEMA 85 SBC
Anchoring 1201.1
(Pages 29-31) H105.3

Analysis

FEMA 85 provides general techniques which are used to
elevate a manufactured home in riverine or coastal flooding
areas. SBC does not provide techniques but does provide
performance requirements for piers, piles, and foundations.
This is addressed in 600, 601, 603, and 604 of the SBCCI
Standard for Floodplain Management.

Analysis

FEMA 85 provides commentary and prescriptive type language

- on the use of earth fill to elevate a manufactured home. FEMA

85 prohibits the use of fill material in areas subject to
floodwaters having a velocity greater than 10 fps and where it
will constrict the flow of floodwaters and cause increased flood
elevations or velocity. SBC requires foundations to be built on.

* undisturbed or properly compacted fill material. SBC does

address fioodplain management. This is addressed in 603.3
and 801.5 of the SBCCI Standard for Floodplain Management.

Analysis

FEMA 85 addresses structural techniques, such as piers, posts,
piles and similar structural arrangements, to elevate a
manufactured home above the flood level. FEMA 85 provides
prescriptive requirements for these structural techniques while
SBC provides performance type of requirements. Both FEMA
85 and SBC requires the foundation to be designed for the
anticipated forces. SBC has prescriptive requirements in H105
for piers up to 80 inches in height. SBC has prescriptive
requirements in 1405.6 similar to FEMA 85 for masonry piers.
SBC does not address post foundations.

Analysis

Both FEMA 85 and SBC require tie-down and anchoring
systems to resist the lateral and uplift forces resulting from
wind. FEMA 85 provides commentary type language and

descriptive details. SBC contains minimum number of ties and
anchors based on the length of manufactured home.

Recommendation: FEMA 85 should address minimum number of ties and anchors.
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Chapter Iv Design of Elevated Foundations

Design of Elevated Foundations Chapter 12 FEMA 85 presents an overview of fiood-induced Icads, tables
{Page 33) of calculated forces, govemning design equations and specific

tachnical information which can be used to determine an
appropriate slevated design for a manufactured home with the
manufaciured home complying with HUD's Manufactured
Home Construction Safety Standards. The wind loads and
snow {oads in FEMA 85 and SBC are very different.

Recommendation: FEMA 85 and HUD's MHCSS should update the wind and snow loads to ASCE ¥-88. FEMA 85 should
address seismic foads. - )

FEMA 85 SBC Analysis

A. Flood Forces and Their Chapter 12 FEMA 85 addresses the hydrostatic forces, lateral forces,
Application bucyancy forces, hydrodynamic forces, impact forces due to
(Pages 34-45) water-norne objects, and scour. SBC does not address “water

forces” but doss require every structurs to be of sufficient
strength to suppon the loads and forces encounterad.

Recommendation: Nons.

FEMA 85 SBC Analysis

. B. Evaluation of Elevated Chapter 12 = FEMA 85 provides commentary type language in addition to
Foundations actual design tables and details. SBGC is a performance code
(Pages 45-58) and does not provide design tables and dstails. SBC requires

every structure 1o be of sufficient strength to support the loads
and forces enccuntered and permits the designer to choose
the technique.

Recommendation: None.

FEMA 85 SBC Analysis

. Bracing Support and Connections  Chapter 12 FEMA 85 provides design procedures, tables, and details

for Elevated Foundations needed to design bracing and connections. SBCis a

{Pages S8-68) performance code and requires the structure to be of sufficient

strength to support the loads and forces encounterad.

Recommendation: Nona.

FEMA 85 SBC Analysis

D. Additional Design Considerations  M/A FEMA 85 addresses the setup {jacking}, utility service,

{Pages 68-70] mechanical systems, and accessfegress during flocding
around the manufactured home. SBC does not address these
issuss.

Recommendation: None.
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FEMA 85

Appendix D - Calculational
Procedures for Elevated Foundation
Design

(Pages 89-97)

Recommendation: None.

FEMA 85

Appendix E - Buoyancy and Drag
Forces
(Pages 99-101)

Recommendation: None.

N/A

SBC

. Chapter 12

Analysis
FEMA 85 contains actual design procedures and formulas
which were used as a basis of the manual. SBCis a

performance code and does not contain engineering analysis
procedures.

Analysi
FEMA 85 addresses the forces from bucyancy and drag
caused by the floodwaters. FEMA 85 contains design tables
for vertical tie forces based on home width and water depth.
SBC does not address flood water forces but does require the
structure to have sufficient strength to support the loads and
forces encountered.
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STANDARD BUILDING CCDE (SBC) COMPARISON

Floodproofing Mon-Residential Structures (FEMA 102}

Chapter | Introduction

FEMA 102 SBC

LE. Contingant Floodproofing NiA
Measures

LF.1 Flood Shields

LF.2 Watertight Doors
LF.3 Movabie Floodwalls
(Pages 8-13)

Recommendation: Nona.

Analysis

FEMA 102 addresses the use of contingent flcodproofing
maeasures that require some type of installation, activation, or
other preparation immediately prior to the occurrence of a
flood. Thess measures include flood shields, watertight doors,
and moveabla floodwalls. SBC doss not address
flocdproofing. This is addressed in Chapter 9 of the SBCCI
Standard for Floodplain Managemeant.

Chapter |l Floodproofing Design Permanent and Contingent Measures

FEMA 102 SBC
iL.B. Elevation on Fill Nf&
(Pages 37-38)

Recommendation: Mone.

FEMAIR2Z SBC

I.C.2 Posts Chapter 13
{Pages 38-40) )

Analysis

FEMA 102 addresses the use of fill material to slevate the
building t¢ protect i from flood damages. FEMA 102 contains
commentary type language on the design and maintenance of
the fill material. SBC does not address floodplain managemsent.
Floodplain management is addressed in the SBCCI Standard
for Floodplain Management.

Analysis

FEMA 102 addresses the elevation of the structure on "post”
foundations by showing details and design charts. SBC does
not address post foundations but does address pile
foundations.

Recommendation: FENA 102 should combine post foundations and pile foundations into one section.

FEMA 102 SBC
M.C.3 Piles Chapter 13
{Pages 4044}

Analysis

FEMA 102 provides commentary type language describing the
general length, maximum design load, appiication, advantages,
disadvantages, fypical elevation, and typical cross section.
SBC requires pile foundations to be designed and installed on
the basis of a foundation investigation and report.

Recommendation: FEMA 102 should emphasize that the length and maximuny design load is based on the foundation

invastigation and report.



FEMA 102 - SBC

.C.4 Piers and Walls 1405.6
(Pages 43-46)

Recommendation: None.

FEMA 102 : : SBC

Table llI-1 Minimum Requirements 1405.6
for Reinforced Piers 1411
(Page 46)

Analysis

Both FEMA 102 and SBC limit the height of filled masonry piers
to a maximum of ten times their smallest dimension. FEMA
102 provides details of a brick pier, reinforced concrete

masonry pier, and reinforced concrete pier, along with
commentary type language.

Analysis
FEMA 102 provides the minimum pier size, minimum footing
size, pier spacing, and useful slevation range but does not

contain the reinforcing requirements. SBC references
ACI/ASCE 530 for reinforced masonry.

Recommendation: FEMA 102 should clarify the soil bearing capacity was used for the minimum footing size and the

design loads used for the minimum pier size.

FEMA 102 . SBC
Il.C.6 Maintenance N/A
‘(Page 47) ‘

Recommendation: None.

FEMA 102 SBC

l.D Waterproof Construction N/A

.D.1 Introduction
l.D.2 Wall Strength
(Pages 48-51)

Recommendation: None.

FEMA 102 SBC
H.D.3 Floor Strength and 1312

Structural Stability
.D.4 Counteracting of
Hydrostatic Forces
{Pages 51-54)

Recommendation: N_one.

Analysis
FEMA 102 addresses the need to perform maintenance on

posts, piles, piers or wall based on the frequency of the
flooding. SBC does not address maintenance of foundations.

Analysis
FEMA 102 addresses floodproofing of a structure to prevent
floodwaters from reaching its interior. SBC does not address

floodproofing. This is addressed in 401.2 and Chapter 9 of the
SBCCI Standard for Floodplain Management.

Analysis

FEMA 102 addresses floodproofing of a structure by the use of
a concrete slab or impervious cutoffs, or subsurface drainage
to resist the hydrostatic uplift pressures. SBC does not
address floodproofing. This is addressed in 401.2 and Chapter
9 of the SBCCI Standard for Floodplain Management. SBC
addresses waterproofing of enclosed spaces below finished
ground level when hydrostatic pressure conditions exist.
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FEMA 102

H.D.5 Waterprocfing
{Pages 55-58)

Recommendation: Mone.

FEMA 102

.D.6 Watertight Cores
{Pages 58-59)

Recommendation: MNone.

FEMA 102

M.D.7 Closures and Flood Shields
[Pages B0-72)

Recommendation: MNone.

EFEMA 102

ILE. Floodwalls and Levees
lILE.S Floodwall Design
(Pages 80-85)

Recommendation: Mone.

FEMA 102
lILE.7 Floodwall Maintenance
{Page 88)

Recomunendarion: Mone.

FEMA 102

. Other Floodproofing Measures
[v.C. Ficodproofing Utilities
{Pages 98-104)

Becommendation: Nona.

SBC
1312

SBC
NiA

NfA

SBC
Chapter 12

SBC
WA

sBC
NA

Analys

FEMA 102 addresses techniques of waterproofing concrets and
masonry walis by the use of high-quality concrete, sealant
materials, andfor impermeable membranes. SBC addresses
waterproofing by the use of a “‘waterproofing” material. FEMA
102's waterproofing is to protect the intaricr from fioodwaters
while SBC's waterprocting is to protect the imterior from
groundwater conditions. Floodprocfing is addressed in 401.2
and Chapter 9 of the SBCC! Standard for Fioodplain
Management. '

FEMA 102 addresses the technique of creating a *watertight
corg® around expensive items which are located together in a
smali part of the building when it is not feasible to waterproof
the exterior walls. SBC doss not address watertight cores.

bysi
FEMA 102 addresses the use of closures and fiood shields to

protect against floodwater intrusion into the structure. SBC
does not address floodproofing.

Analysis

FEMA 102 provides commentary type language on different
Iypes of floodwalls {permanent floodwalls, gravity walls,
cantilever walls, and movable walls). SBC does not specificaliy
address flocdwalls but does raquire every structure to be of
sufficient strength to support the loads and forces encountersed.

Analysis
FEMA 102 addresses the nesd to annually inspect floodwalls.

SBC does not address the need for inspection of existing
structures.

Analysis
FEMA 102 addresses methods to prevent flood damage to
exterior utilities. SBC does not address utilities or

floodprocfing.  This is addressed in 602.5 of the SBICCI
Standard for Floodplain Management.
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FEMA 102 SBC
Appendixé Glossary 202
(Pages 161-166) '

Recommendation: None.

FEMA 102 SBC
Appendix D Floodproofing Chapter 12

Performance Criteria
Appendix D.B Design Loads
(Pages 182-186)

Analysis
FEMA 102 contains definitions addressing floodplain
management. SBC does not address floodplain management.

Floodplain management is addressed in the SBCC! Standard
for Floodplain Management.

Analysis

FEMA 102 lists the type of loads which the floodproofed
structure may be subjected. SBC requires the structure to be of
sufficient strength to support the loads and forces encountered.

Recommendation: None since both FEMA 102 and SBC require the structure to be designed for the loads and forces
encountered. SBC should address hydrostatic, hydrodynamic, and buoyancs forces in floodplain areas.

FEMA 102 SBC

Appendix D Floodproofing N/A
Performance Criteria

Appendix D.C Performance
Criteria

(Pages 187-193)

Analysis

FEMA 102 contains performance criteria which represents the
objectives that should be achieved in the design of
floodproofed non-residential structures and service systems.
SBC does not address floodplain management. Floodplain
management is addressed in the SBCCI Standard for
Floodplain Management, SBC is a performance code.

Recommendation: None since both FEMA 102 and SBC address parformance.
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STANDARD BUILDING CODE (SBC} COMPARISON

Retrofitting Flood-Prone Residential Structures {FEMA 114}

FEMA 114

3.5 Elevation Onto Extended
Foundation Walls
{Pages 46-49)

Recommendation: None.

FEMA 114

3.12 Technical Design Criteria
Extended Wall Foundations
{Pages 61-63]

Recommendation: WNone.

FEMA 114

3.13 Technicat Design Criteria
Ancherage of Superstructure to
Foundation

(Pages 63-67)

Recommendation: Mong.

FEMA 114

3.14 Technical Design Criteria
QOpen Foundations
(Pages 67-68)

SBG

101.5
Chapter 12
Chaptar 13

SBC
1201.1

SBC

1201.1
Chapter 17

SBC

12011 .
Chapter 13

Analysis

FEMA 114 addressas the method of elevating the structure Dy .
increasing the foundation wall height. When this is dons,
consideration must be taken for the additional ioad imposed on
the foolings and the feundation wall. SBC requires afierations
to comply with the Code. SBC requires the structure 1o be of
sufficient strength to support the loads and forces encountered.
SBC does not addrass floedplain managsment. Floodplain
management is addressed in SBCCI Standard for Floodplain
Managemaent.

Analysis

Both FEMA 114 and SBC require the foundation system with
the increased foundation wall height to be of sufficient strength
to supporn the loads and forces encountered.

FEMA 114 provides design dastails for the anchorage of the
superstructure to the foundation system. SBC is a performance
code and does net provide design details.

Analysis

FEMA 114 describes three types of open foundation. systems
{piars, columns, or piles) and requires them to be designed for
the lgads encountared. SBC also addresses pisrs, columns, of
piles and requires them to be designed for the loads and forces
encountered.

Recommendation: FEMWA 114 should address seismic loads.

FEMA 114

6.2 Considerations {Floodwalls)
(Pages 111-114)

SBC
1201.1

Analysis

FEMA 114 addresses the use of floodwalls to protect structures
from flocding and emphasizes that tremendaus forces ara
created by high water levels and velocities. SBC does not
address floodwalls but does require structures 1o be designad
for the loads and forces encountered.

Recommendation: SBC should address hydrostatic, hydrodynamic and buoyance forces in floodplain areas.
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FEMA 114 S8C

6.3 Construction Techniques and N/A
Materiais (Floodwalls) :
(Pages 115-119)

Recommendation: .None.

EEMA 114 SBC

6.5 Technical Design Criteria Chapters 12,
(Floodwalls) 13, 14, 15 and
(Pages 121-129) - 16

Recommendation: None.

FEMA 114 ‘ -SBC

7.2 Considerations (Closures) N/A
{Pages 133-134)

Recommendation: None.

FEMA 114 ' SBC

7.3 Low Profile Permanent Closures N/A
7.4 Closure Materials and

Construction

7.6 Technical Design Criteria

(Closures)

(Pages 133-142)

Recommendation: None.

FEMA 114 SBC
8.2 Considerations (Sealants) N/A

8.3 Sealing Techniques

8.4 Closures (Sealants)

8.5 Design Details (Sealants)
8.7 Technical Design Criteria
(Sealants)

(Pages 145-156)

Recommendation: None.

Analysis

FEMA 114 addresses techniques and types of materials for the

construction of floodwalls. SBC does not address floodwalls or
floodplain management. Floodplain management is addressed

in the SBCCI Standard for Floodplain Management.

Analysis

FEMA 114 contains design criteria for floodwall design which
addresses materials, soils, loads, overturning resistance, sliding
resistance, and actual foundation dimensions. SBC is a
performance code which requires structures to be designed to
withstand the loads and forces encountered. SBC provides
reference to material specifications in the materials chapters.

Analysis

FEMA 114 addresses the use of closures (covering openings
such as doors, windows, driveways, etc.) to act as shields to
keep water away from the residence or entering the residence.
SBC does not address floodpiain management. Floodplain
management is addressed in SBCC! Standard for Floodplain
Management.

Analysi
FEMA 114 addresses the use of closures (covering openings
such as doors, windows, driveways, etc.) to act as shields to
keep water away from the residence or entering the residence.
SBC does not address floodplain management. Floodplain
management is addressed in SBCCI Standard for Fioodplain
Management.

Analysis

FEMA 114 addresses the sealing, making watertight, or dry
floodproofing of the structure to prevent the entry of water
during low level flooding. SBC does not address floodplain

management. Floodplain management is addressed in the
SBCCI Standard for Floodplain Management.
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FEMA 114

9.4 Permanant Protective Measures
{Utilitiss)
9.5 Utility Relocations to
Existing Space
9.6 Utility Relocations to New
Spaces
(Pages 160-165)

Recommendation: None,

FEMA 114
9.8 Storage Tank Ancherage
(Pags 166)

Recommendarion: Mona.

FEMA 114

10.4 Floating Structures
(Pages 176-177)

Recommendation: Wone.

FEMA 114

Appendix C - Forces
{Pages 197-207)

SBC
NiA

SBC
MfA

SBC
MNiA

SBC
Chapter 12

Analysis
FEMA 114 addresses permanent protection of & structure’s
utility system. SBC doss not address utilities. This is

addressed in 602.4 and 802.5 of the $BCCI Standard for
Floodplain Managemant.

Analysis
FEMA 114 addresses the need for proper anchorage of tanks

to prevent their flotation from the buoyancy forces. SBC does
not address bucyancy farces.

Analysis
FEMA 114 permits "floating structures™ as a method of
floodproofing. SBC does not address *floating structures.”

FEMA 114 addresses hydrostatic loads, hydrodynamic loads,
impact loads, and wind loads. FEMA 114 also provides
definitions, application and methodology for design. SBC
requires. design for all forces encountered but does not provide
methodology. Section 900.4 of the SBCCI Standard for
Flocdplain Management addresses hydrestatic and
hydrodynamic loads.

Recommendation: FEMA 114 should update the wind speed maps to ihe latest editions and address snow and seismic
loads. SBC should address hydrostatic, hydrodynamic, and buoyancy forces in floodplain areas.
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STANDARD BUILDING CODE (SBC) COMPARISON

Alluvial Fans: Hazards and Management (FEMA 165)

FEMA 165 SBC Analysis
Windows and Doors N/A FEMA 165 prohibits openings on the uphill side of the structure
(Page 10) ' to prevent debris and flood water from entering the building.

SBC doses not prohibit the location of openings except for fire
protection requirements. SBC does not address floodplain
management. Floodplain Management is addressed in the
SBCCI Standard for Fioodplain Managsment.

Recommendation:. None.
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STANDARD BUILDING CODE {SBC) COMPARISON

Manual for the Construction of Residential Easements in Non-Coastal Flood Environs (MCRE}

Chapter Il Basement Construction

A, Construction Types - Walls
MCRB

. A1 Unreinforced Block
(Page 13)

Recommendation: Wone.

MCRB

lLA.2 Reinforced and Grouted
Block
{Pages 13, 14)

1302.6.2
1403.6

1405

130262
1410
1411

Analysis

MCRB provides commantary type language for minimum
thickness, lack of reinforcing, and the lack of resistance o
lateral prassures. SBC provides minimum thickness of

foundation walls based on type of wall construction and depth
of unbalanced fill.

Analysis

MCRB provides commentary and prescriptive type language for
minirum thickness, vertical and horizontal reinforcing, bond
beam, and the capacity to resistant lateral loads. SBC provides -
minimum thickness, specification for mortar and grout,
construction requiremants for both low-iift and high-lift groutsd
construction, stc. SBC requires reinforced masonmy to conform
1o the provisions of ANSI 441.2 or ACIJASCE 530.

Recommendation: WCRB should refarence ANS| A41.2 and ACIASCE 530.

MCRB

M.A3 Structural Plain Concrete
{Page 14

Recommendation: None.

MCRB

LA.4 Reinforced Concrete
(Pages 14, 15}

Recommendation: MCRB should reference ACI 318.

MCRB

lLAS Cut Stone, Rubble Stone,
and Cribbing and Planking.
{Page 15

Recommendation: None.

SBC

13026.2
1801.1.2
1603.2

1801.1.1

S8C

1402.5
1403.2
1407.5

Analysis

MCREB provides commentary and prescriptive type language for
minimum thickness, lack of reinforcing, minimum comprassive
strength, and limits on resistance o lateral pressure. SBG
provides minimum thicknaess of foundation walls based on typa
of wall construction and depth of unbalanced fill.

Analysis

MCRB provides commentary and prescriptive type of language
for minimum thickness, reinforcing, and ability to resist lateral
loads. SBC requires structural members of reinforced concrete
to be designed in accordance with ACH 318.

Analysis

MCRB provides commentary type language and will not
consider them any further because they are not commonplace.
SBC provides minimal requirements such as minimurn
comprassive strength, minimum thickness, etc.
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MCRB

A6 Treated Wood Foundations
{Page 15)

Recommendation: None.

MCRB

.A.7 Variations
(Pages 15, 16)

Recommendation: None.

MCRB

W.A.8 Excavation and Backfiling
(Pages 16-18)

Recommendation: None.

MCRB

LA.9 Formwork ‘
(Pages 18, 19)

Recommendation: None.

B. Other Construction Features.
MCRB

.B.1 Basement Siab -
(Page 19)

Recommendation: None.

s8c

1302.8

N/A

1302.1.1
1302.1.3
1302.1.5
1302.3
13124
1608

1606.1
1606.2.4

1608

Analysis

MCRB explains that sufficient research is not available on
treated wood foundations under flooded condition,s therefore,
they are not included in the MCRB. SBC requires wood

foundations to comply with the provisions of NFOPA Technical
Report No. 7.

. Analysis

MCRB provides commentary type language for partially
reinforced masonry, unreinforced masonry, reinforced masonry,
structural plain concrete, and reinforced cast-in-piace concrete
walls. SBC does not provide commentary language.

Analysis

Both MCRB and SBC require all organic material to be
removed from the foundation excavation, the foctings to be
built on undisturbed or properly compacted soil, the bottom of
the footing to be below the depth of frost penetration,
toundations on expansive soils to be a mat or raft foundation,
and backfill to be placed in lifts and compacted in 2 manner
which does not damage the waterproofing or foundation wall.

Analysis
Both MCRE and SBC require the forms to be substantial and
sufficiently :ght to prevent leakage of mortar, properly braced

to maintain position, and removed in such a manner as not to
damage the concrete.

Analysis _
MCRB states that basement slabs are typically between 3 and 4
inches thick, with and without steel wire reinforcement. SBC

requires a minimum slab thickness of 3 1/2 inches and does
not require wire reinforcement.
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MCRB

N.B.2 Structural Basement Slab
{Pages 19, 20}

Recommendation: Mone.

MCRB

ILB.3 Footing (Foundation)
(Page 20)

Recommendation: Nons.

MCRB

lii.B.4 Underdrain System-Sumps
and Pumps
(Pages 20-23}

Becommendation: None.

MCRB

lIL.B.5a Grand Surface Slops -
Site Investigation
{Pages 23, 24)

Recommendation: None.,

McnRB

1.B.5b Ground Surface Slope -
Grading and Surface Drainage
{Pages 24, 25)

Recommendation: Nomna.

MCRB

llL.B.& Seepage Quaniities
{Pages 25-31} '

Recommendation: Nope.

1601.1.1
1608

1302.1.3
1302.4.2

1312.1
1312.2

SBC
Nf&

1302.1.6
§302.1.7

Nf&

Ansiyst
MCRE provides commaentary type language on the use of a
structural basement slab to resist water prassures up 10 5 feet
above the bottom of the slab for an "undrained system® and &
conventional slab for a *drained system.® SBC requires
structural members of reinforced concrete to be designed and
constructed in accordance with AC! 318. SBC requirss the
thickness of floor slabs to be a minimum of 3 1/2 inches thick.

Analysis

Both MCRE and SBC reguire the bottom of the footing to be
below the depth of frost penetration. MCRB provides a “typical®
size of a footing. SBC is a performance code and dess not
provide any minimum footing size.

Analysis

Both MCRB and SBC require waterproofing where hydrostatic
pressure conditions exist, howewver MCRB contains
commentary type languags. MCRB also addresses the use of
a sump pump in addition to the waterproofing.

MCRB provides commentary type language addressing site
investigation of the soil to determine the drainage method
needed 1o maintain a dry basement.

Analysis

Both MCRB and SBC require the finish grads to slope away
from the foundation for drainage. Both MCRB and SBC require
provisions to be made to prevent soil erosicn and divart water
away from the foundation.

Analysis
MCREB provides a flow net analysis® to determing i the

drainage system is feasible. SBC is a performance code and
does not provide sample calculations.
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MCRB

lI.B.7a Penetrations, Cracks, Joints,
and "Waterproofing® - Utility
Openings

(Page 31)

Recommendation: None.

MCRB

l.8.7b Penetrations, Cracks, Joints,
and *Waterproofing® - Techniques
that Lessen Cracking in Concrete
(Pages 31-34)

Recommendation: None.

MCHB

.B.7c Penetrations, Cracks,
Joints, and “Waterproofing® -
"Waterproofing" Basements
(Pages 34, 35)

Rgcommenda:ion' None.

MCRB

1i.B.8 Subsystems (Plumbing)
(Pages 35, 36)

Recommendation: None.

MCRB

I1.B.9 Anchorage
(Pages 36, 37)

§BC

1312.2.4

SBC

N/A

13121
1312.2

N/A

1408.3
1706.1

Analysis

Both MCRB and SBC require penetrations through walls to be
watertight.

Analysis
MCRB provides commentary type language addressing crack

control. SBC is a performance code and does not provide
commentary.

Analysis
Both MCRB and SBC address waterproofing. MCRB

addresses the use of drains, sumps, and pumps. SBC
addrésses the use of "waterproofing” on the basement wall.

Analysis
None. The SBC dees not address plumbing.

Analysis

MCRB provides calculx: .0 determine the anchorage
requirements. MCRB .zc . -8s a minimum of 1/2 inch anchor
bolts spaced a maximum of 8 ft anchored into 2 block courses
or 16 inches with a minimum of 2 bolts per plate. SBC requires
a minimum of 1/2 inch anchor bolts spaced a maximum of 6 ft -
embedded at least &inches in concrete or 8.inches into
masonty units.

Recommendation: The MCRB should be changed to comply with current model codes.

MCRB

1.LB.10 Some Concrete Construction
Practices
(Pages 37-46)

Recommendation: None.

S8C

1602.6
1605
1607

Analysis

Both MCRB and SBC contain provisions for handling and
depositing concrete, consolidating concrete, cold weather
considerations, additives olacing reinforcement, etc. However,
MCRB also contains cc— —entary type language.
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MCRB

1.B.11 .Some Block Construction
Practices
{Pages 47-50)

Recommendation: None.

C. Loads
MCRB

I.G.1  Saoi

I.C.1.a Sand, Sitt, Clay
H.C.1.b Expansive Solls
#.C.1.c Permeability
m.C.1.d Saturation
{Pages 50-57)

Recommendarion: Nong.

MCRB

.G.1 Soil
N.C.1.& Ercsion

Recommendarion: None.

MCRE

N.C.1 Sail

1II.C.1.f Backfill Material
Related to Lateral Pressures
{Pages 58-63}

Recommendation: None.

MCRB

.C.2 Water Table
(Page 63}

Recommendation: NODR.

MCRB

.C.3 Superstructure Loads and
Buoyancy
{Pagses 63-T1)

Recommendation: None.

SBG

Chapter 14

1302.2
1302.3

1302.1.6

1312.4

N/A

NiA,

Anaiysis

MCRB contains commentary type language addressing ways 1o
improve the waterproofing quality of concrete masanry walls.
SBC comtains minimum requirements for all types of masonry
construction.

Analysis

MCRB contains commentary type language on sail types,
expansive soils, permeability, and saturation. MCRE contains
sample calculations for nonexpansive and expansive scils.
SBC contains provisions for soils investigation and expansive
soils.

Analysis

MCAB addresses methods of inhibiting erosion Dy soil
treatmsnt, seeding, and mulching. SBC requires provisions o
be made to prevent sail erosion from roof runoff by directing
water away from the foundation.

Analysis

MCRB provides commentary type language addressing lateral
pressures exerted from backfill material. SBC simply requires
the backfill material to be placed in such a manner s¢ as not 1o
damage the foundation wall.

Analysis
None. The SBC does not address the water table.

Analysis

MCHB contains sample calculations to determing the
superstructurs loads imposed by bucyancy. SBCis a
performance code and does not provide sample calculations.
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MCRS

II.C.4.d Fiood Waters - Velocity
{Pages 72, 73)

Recommendation: None.

MCRB

N.C.4.e Flood Waters - Sediment
(Pages 73, 74)

Recommendation: None.

MCRB

lI.C.4.f Flood Waters - Rate of Rise
(Page 74)

Recommendation: None.

MCRB

I.C.4.9 Flood Water - Hydraulic/
- Hydrologic Relations
(Pages 74, 75)

Recommendation: None.

MCRB

i.C.5 Debris, Wind, Impact, Snow,
Ice, and Other Live Loads
(Page 75)

N/A

N/A

N/A

N/A

SBC

Chapter 12

Analysis
MCRB provides commentary type language addressing

increased structural damage which may result from the high
velocity of fiood waters. SBC does not address flood waters.

Analysis
MCRB provides commentary type language addressing flood

water deposited sediment. SBC does not address sediment
deposited by flood waters.

Analysis

MCRB provides commentary type language addressing the rate
of rise of flood water causing unequal loading on basement
walls which could cause damage to the wall. SBC doss not
address rate of rise of flood waters.

Analysis

MCRB references a separate Hydraulic/Hydrologic manual
which could be used to evaluate a site (i.e. for velocity of flood
waters, erosion, sediment, flood water depth, and watershed
hydrology).

Analysis
MCRB states that other than debris and impact ioads; wind,
snow, and ice are not considered to alter the designs in the

MCRB. SBC requires every building to be of sufficient strength
1o support the loads and forces encountered.

Recommendation: MCRB should include wind, snow, and seismic loads.
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Chapter ¥ Basements in Floods
MCRB

V.4  Structural DesignfAnalysis
V.A2. Dssigns, Methods, and
Tables

V.A.2.a Building Model, Dimensions,
and Loading

W.A2DL Structural Analysis Modsl
{Wall)

V.A 2 ¢ Structural Plain Concrate
V.A.2.d Reinforced Concrate
W.A.2e Plain Masonry Block
V.A.2f Reinforced Masonry Block
V.A2.g Flood Waters Above Grade
W.A2h Slab Thickness {Based on
Bending]

W.A21 Structural Slab Design
(Utimate Strength Design}

(Pages 88-114)

Ni&

Analysis

MCRB contains sample structural calculations. MCRB refers to
the UBC in V.A2.8 and V.A 21 SBC is a performance code
and does not provide sample calculations.

Recommendation: MCRB should not reference a single model code. MCRB should reference only national consensus

documents.

MCRB

W.B. SciliWater Load Philosophy
V.B.1 Weir Level Load

V.B.2 Buoyancy

¥.B.3 Slab Bending

V.B.4 Wall Loads

V.B.5 Clay vs. Sand or Drain and
Sump vs. Sealed "Barge"

W.B.5.a Drainsd or Sump System
V.B.5.b Undrained or Barge System
{Pages 114-126}

Recommendation: None.

Wl Appendices
MCRB

Appendix A - Soils Data
Allowable Bearing Pressures
(Page 164)

Allowable Socil Pressures Baneath
Footings

(Page 166)

Recommendation: WNons.

NfA

N/A

Analysis

MCRB contains commentary type language addressing the
design philosophy of the lateral pressures exsrted by soil
andfor water loadings. SBC is a performance code and does
not contain commentary type language.

Analysis
MCRB contains allowable bearing pressures for various soil

types. SBC is a performance code. SBC relies on a soils
report 1o determine the allowable bearing capacity.
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Vill. Builder's Guide
MCRB SBC

A. Introduction N/A.
A.2.a Soil and Water Loading on
Wall Cross-Section

(Page 198)

A.2.c "Waterproofing" Systems
(Page 206)

A.2.d Walll Design

(Page 209)

A.2.e Slab Design

(Page 211)

B. Acceptable Wall Designs

B.1 Structural Plain Concrete
(Unreinforced)

B.2 Reinforced Concrete

B.3 Unreinforced Masonry Block
B.4 Reinforced Masonry Block
B.5 Buoyancy Wall

{Pages 212-239)

C. Acceptable Slab Designs
(Pages 240-246)

D. Acceptable Control Joint Designs,
Underdrain, “Waterproofing* and
Seals

D.1 Overview and Control Joints
D.2 Sump, Pump, and Underdrain
{for Drained System)

D.3 "Waterproofing® and Seals
D.3.a Undrained Slab and Wall
System

D.3.b Drained Slab and Wall System
D.3.c Slab/Wall/Footing Juncture
(Pages 247-262)

Recommendation: None.

meRs SBC

Hydrauiic/Hydrologic Manual N/A
| introduction

LB Flood Waters

1.B.4 Velocity

1.B.5 Sediment

(Pages 7-9)

Recommendation: None.

Analysis

MCRB contains details and design charts for wall design, slab
design, control joints, sumps, and/or waterproofing. SBC is a
performance code and does not contain details or design

charts.

Analysis

MCRB contains commentary type language addressing
increased structural damage which may result from the high
velocity of floodwaters and floodwater deposited sediment.

SBC does not address filoodwaters.
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STANDARD BUILDING CODE (SBC} COMPARISON

Technical Standards Bulletin

: Wet Floodproofing, No. 85-1

Mo. 851

|. Definilion
{Page 1)

Recommendation: None.

No. 85-1

il. Protection Goals
(Page 2}

Recommendation: None.

No. 85-1

N.B. Structurai Features
{Pages 4-5)

Recommendation: MNons.

No. 85-1

.G Building Activity and Use
{Pages 56)

Recommendation: Nona.

No. 85-1

.A1 Foundations
{Page &)

Recommendation: WNONe.

SBC
NiA

SBC
NFA

SBC
NfA

SBC
NfA

SBC
NIA

Analysis

No. 85-1 provides & definition of wet floodproofing and explains
the justification for this type of floodprocfing. SBC does not
address flocdprocfing. This is addressed in Chapter 9 of the
SBCCI Standard for Floodplain Management.

Analysis

Mo. 85-1 explains that wet floodproofing consists of protection
of the structure , protection of interior finishes, protection of
mechanical and elactrical systems, protection of major
equipment and machinery, and protaction of contents. SBC
doss not address floodproofing. This is addrassed in Chapter
9 of the SBCCI Standard for Floodplain Managemsnt.

Wo. 85-1 addresses the supserstructure materials as far as
durability, resistance 1o the deterioration caused by floodwatars,
and water resistance. SBC does not address floodproofing.
This is addressed in Chapter 9 of the SBCCI Standard for
Flocdpiain Managsment.

Analysis
No. 85-1 addresses the need to determine the feasibility of wet
flocdproofing based on building activity and use. SBC does

riot address floodproofing.  This is addressed in Chapter 9 of
the SBCCI Standard for Floedplain Managemsnt.

Analysis

No. 85-1 emphasizes ths importance of the need to investigate
the influence of hydrologic and hydraulic conditions on the
foundation design when wet floodproofing is used. SBC doss
not address floodproofing. This is addressed in Chapter & of
the SBCCI Standard for Floodplain Management.
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No. 85-1

IV.A.2 Cavity Wall Construction
(Pages 6-7)

Recommendation: None,

No. 85-1

IV.A.3 Solid Wall Construction
(Pages 7-8)

Recommendation: None.

No. 85-1

IV.A4 Interior Walis
(Page 8)

Recommendation: None.

No. 85-1

IV.A.5 Interior Wall Finishes
(Page 8)

Recommendation: None.

No. 85-1 .

IV.A.6 Floors
(Pages 8-9)

Recommendation: None.

N/A

SBC
N/A

SBC
N/A

' 8BC

N/A

SBC
N/A

Analysis
No. 85-1 addresses the need to drain the cavity space at a rate
approximately equal to the fiood rate. SBC does not address

floodproofing. This is addressed in Chapter 9 of the SBCCI
Standard for Floodplain Management.

Analysis
No. 85-1 addresses the need for the interior and exterior wall

cladding to be relatively impervious to prevent the intrusion of
the floodwaters into the wall. SBC does not address

-floodproofing. This is addressed in Chapter 9 of the SBCCI

Standard for Floodplain Management.

Analysis

No. 85-1 emphasizes that the criteria for cavity wall and solid
wall construction applies to interior walls. SBC does not
address floodproofing. This is addressed in Chapter 9 of the
SBCCI Standard for Floodplain Management.

Analysis

No. 85-1 addresses the need for the interior finishes to be able
to withstand inundation for a minimum of 160 hours without
damage, not be subject to deterioration from chemicals in the
floodwaters, and capable of being easily cleaned. SBC does
not address floodproofing. This is addressed in Chapter 9 of
the SBCCI Standard for Ficodplain Management.

Analysis

No. 85-1 addresses the need for floor systems to be capable of
withstanding the hydrostatic pressure generated by a water
tevel differential of two feet between the exterior and interior of
the structure. SBC does not address floodproofing. This is
addressed in Chapter 9 of the SBCCI Standard for Floodplain
Management.
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Ko. 85-1

IWAT Ceiling and Roofs
(Page 9)

Recommendation: Kons.

‘Mo. 85-1

v A8 Building Envelope
Penstrations
[Page 10)

Recommendation: Mone.

No. 85-1

VA9 Electrical System
(Pages 10-11)

Recommendation: Nons.

Mo. 85-1

VA0 HVAC
{Pages 11-12)

Recommendation: None.

SBC
MfA

SBC
N/A

' SBC

MA

SBC

NiA

Analysis

No. 85-1 addresses the need for the ceiling materials to be of a
fype to withstand prolonged exposure to moisture and
humidity. SBGC does not address floodproofing. This is

addressed in Chapter 9 of the SBCCI Standard for Floodplain
Management.

Analysis

Mo. 85-1 addresses the need for building penstrations {doors,
louvers, vents, skylights, sic.) to be capable of resisting
damage for a minimum of 180 hours of inundation, be
essentially nonporous, and be conducive to sasy cleaning.
SBC does not address floodproofing. This is addressed in
Chapter 9 of the SBCCI Standard for Fioodplain Management.

Analysis

MNo. 85-1 addresses the need to prevent vulnerabls slectrical
components from coming in contact with the floodwaters. SBC
does not address floodproofing. This is addressed in 502.5
and Chapter 9 of the SBCCI Standard for Floadplain
Manageament.

Anabysis

No. 85-1 emphasizes that the key protective measures for
HWVAC eguipment is elevation and enciosurs. SBC doss not
address protection of HVAC equipment from floodwaters. This
is addressed in 602.5 and Chapter 9 of the SBCCI Standard for
Floodpiain Management.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: Foundation Wall Openings. No. 85-2

No. 85-2 SBC Analysis
Flood Forces 1201.1 No. 85-2 provides commentary type language on flood forces
(Pages 1-3) (hydrostatic and hydrodynamic pressure) and formulas to

determine these pressures. SBC requires the structure to be of
sufficient strength 10 support the loads and forces encountered
(wind, water, seismic, snow).

" Recommendation: No. 85-2 should address snow and seismic loads.

No. 85-2 SBC Analysis
Openings Design Criteria 1302.6.3 No. 85-2 provides the design criteria to size the openings
(Pages 4-6) needed to allow floodwaters into an enclosure for the purpose

of equalizing hydrostatic pressures. SBC only addresses crawl
space openings needed for ventilation. This is addressed in
- 602.2 of the SBCCI Standard for Floodplain Management.

Recommendation: None.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: Bregkaway Walls, No. 85-3

io. 85-3

II. Wind and Water Forces
{Pages 2-3)

SBG

12011
1205

Analysis

Mo. 85-3 addrasses wind and flood water icads. SBC requires
every structure to be of sufficient strength to suppoer the loads
and forces encountered. SBC does not specifically address
flood water forces but does address wind, snow, and saismic
loads. Wo. 85-3 references the building codes or ANSI A58.1-
1982 for information on wind locads. SBC references ASCE 7-
88 in addition to providing a wind load map, velocity pressures
and coefficients.

Recommendation: Mo. 85-3 should update reference to ASCE 7-88 and address snow and seismic loads.

Mo. 853
fli. Design Approach

{Page 4}

Recommendation: None.

#o. 853

V. Dasign Considerations
{Pages 4-10)

Recommendation: Wone.

SBC
12011

SBC
NiA

Analysis

Mo. 85-3 requires the breakaway wall to be designed ¢
withstand at least 10 psf but no more than 20 psft. SBC does
not address breakaway walls. SEC requires the structure to be
designed for the loads and forces encountered. Breakaway
walls are addressed in 801.4 of the SBCCI Standard for
Floodplain Management.

Analysis

Mo. 85-3 provides commentary type language and details for
various iypes of breakaway walls. SBC does not address
breakaway walls. SBGC requires the structurs to be designed for
the loads and forces encountered. Breakaway walls arg
addressed in 801.4 of the SBCC! Standard for Floodplain
Management.
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STANDARD BUILDING CODE (SBC) COMPARISON

 Technical Standards Bulletin: Wind Design Standards and the NFIP, No. 88-1

No. 88-1 - SBC Analysis
Pages 1-5 ) 1201.1 ‘Both No. 88-1 and SBC address wind loads. No. 88-1 contains
1205 a reference to ANSI A58.1-1982. SBC references ASCE 7-88 in

addition to containing a wind speed map, velocity pressure
table, and coefficients for wind load design. SBC requires the
structure to be of sufficient strength to support the loads and
forces encountered.

Recommendation: No. 88-1 should update reference to-ASCE 7-88 and address snow and seismic loads.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: Flood Resistant Materials, No. 88-2

Mo. 88-2 88C Analysis
Pages 1-7 - NfA No. 88-2 provides data and guidance to determine *materials

resistant to flood damage* and how the material should be
used to improve a structure’s ability to withstand flooding. SBC
does not address *flocd resistant” materials. This is addressed
in 602.4 of the SBCC! Standard for Fioodplain Management.

Recommendation: None.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: Free of Obstruction Requirement in Coastal High Hazard Areas, No. 88-3

No. 88-3 . sBC Analysis
Lower Area Obstructions _ v 12011 No. 88-3 prohibits the construction of anything; except
(Pages 24) - : T - breakaway walls, open wood latticework, or insect screening;

beneath the fowest horizontal structural membear in V zones.
SBC does not prohibit construction provided i is of sufficient
strength to support the loads or forces encountered. This is
addressed in 602.3, 800.2 and 801.4 of the SBCC! Standard for
Floodplain Management.

Recommendation: None.

No. 883 SBC Analysis

Obstructions Outside the Perimaeter 1201.1 ~ No. 88-3 requires structures outside the perimeter of the coastal
of the Coastal Building building to be anchored to resist flotation, coilapse, and lateral
(Pages 4-6) movement due to the combined effects of wind and water

loads. SBC requires structures to be of sufficient strength to
support the loads and forces encountered. SBC does not
address flotation. This is addressed in 801.1 of the SBCCI
Standard for Floodplain Management.

Recommendation: None.

No. 88-3 SBC Analysis

Obstructions Attached to But Chapter 1 No. 88-3 explains that anything attached to the building is
Outside the Buiiding Perimeter considered part of the building and has to meet the same
(Page 6) requirements as the building. SBC requires every building or

structure to comply with the Code.

Recommendation: None.
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STANDARD BUILDING CODE {SBC) COMPARISON

Technical Standards Bulletin: Protection of Elevator Equipment in Flood Hazard Areas, Mo. 88-4

No. B84 ‘ SBC Analysis
Recommendations NiA Ke. 88-4 recommends that the elewator-related hydraulic
(Page 3} equipment and elevator-related slectrical equipment be focated

above the BFE. Mo. 884 recommends that electrical
squipment that cannot be placed above the BFE to be of water
resistant models. Mo. B84 recommends that the slevator cab
automaticaily stay above flood waters by interlocking the
controls with “float® switches in the elevator shaft. SBC does
not address flocdplain management. Floodplain management
is addressed in the SBCCI Standard for Floodplain
Management.

Recommendation: Mone.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: NFIP Requirements for Below Grade Parking Garages in Flood Hazard Areas,
No. 90-2 : o , A —

No. 90-2 SBC Analysis

Pages 14 - .- . . . N/A No. 80-2 provides a summary of the Nationa! Flood Insurance
S : : Program (Regulations for Floodplain Management and Flood
Hazard Identification) requirementts for below grade parking
garages in flood hazard areas. SBC does not address
floodplain management. Floodplain Management is addressed
in the SBCCI Standard for Fioodplain Management.

Recommendation: None.



STANDARD BUILDING CODE {SBC) COMPARISON

Technical Standards Bulletin: Non-Residential Floodproofing Certification Requirements. of the National Flood
Insurance Program, No. 90-3

No. 903 SBC Analysis

Pages 1-€ MiA Kg. 90-3 provides a summary of the National Flood Insurance
Program {Reguiations for Floodplain Management and Flood
Hazard Identification) requirements to oblain cenification by
flocdprocfing the non-residential structure. Mo. 90-3 also
provides the forces that the structure would be subjected 1o
when the structurs is subjected to the base flood. SBC doss
nct address floodplain management. Floodplain management
is addressed. in the SBCCI Standard for Floodplain
Management.

Recommendation: None.
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STANDARD BUILDING CODE (SBC) COMPARISON

Technical Standards Bulletin: Installation of Manufactured Homes in Special Flood Hazard Areas, No. 80-4

No. 50-4 SBC Analysis

Pages 3-19 ' Appendix H No. 90-4 provides a summary of the National Flood Insurance
Program (Regulations for Floodplain Management and Flood
Hazard Identification) requirements which affect the placement
of manufactured homes in fiood hazard areas. SBC addresses
manufactured home tiedown requirements based on hurricane
and nonhurricane zones. SBC does not address floodplain
management. Floodplain management is addressed in the
SBCCI Standard for Fiocodplain Management.

Recommendation: None.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

NFIP (Regulations for Floodplain Management and Flood Hazard identification) (44 CFR 58.1, 60.3, and 60.6)

NFIP SMC Analysis
58.1 Definitions N/A None. These sections of NFIP do not address mechanical
80.3 Floodplain Management equipment or is installation.

Criteria for Flood-Prone Areas

Recommendation: Noneg.

80.6 — Variances and Exceptions
NFIP
B80.6(c)(2)(7) Flood-Proof Wall

Analysis

NFIP requires the basement area, together with utilities and
sanitary facilities below the floodprooted design fevsl, to be
watertight with walls that are impermeable 1o the passage of
water without human intervention. The SMC allows underficor
instaliation but does not specify minimum slevations for
equipment. This is addressed in 602.1.2, 602.5, and Chapter 9
of the SBCCI Standard for Floodplain Managemaent.

Recomumendarion: The SMC should be revised to reference the SBCCI Standard for Floedplain Managsment.

NFIP SMC Analysis
60.6{c){2)(i) Basament Top of NiA None. NFIP does not address mechanical equipment or its
Floor Elevation installation.

B0.6{c)(2)(iif) Fill

60.6{c}{2}(v] Use of a Registered
Professional

60.8{c){2}(v} Building Inspection

Recommendation: Nong.
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STANDARD MECHANICAL CODE (SMC) COMPARISQN
Elevated Residential Structures (FEMA 54) ‘

FEMA 54

Design and Construction Guidelines
posts

post embedment
" post anchorage

piers

brick and concrete masonry piers
concrete piers

pier footings

shear walls and floor diaphragms
pier foundation connections

floor beams

cantilevers

fioor joist to floor beam connection
(Pages 68-88)

Recommendation: None.

FEMA 54

Figure 4.48 Protective Utility Shaft
(Page 92) .

SMC

- N/A

SMC
607
607.3.1.5

Analysis

None. These sections of FEMA 54 do not address mechanical
equipment or its installation.

Analysis

FEMA 54 requires fuel piping serving an elevated structure to
be on the lesward side of post/columns or enclosed in a
protective shaft. SMC requires piping to be supported and
protected against physical damage.

Recommendartion: None since both address the issue of damage only in different directions. FEMA - prescriptive SMC -

performance.

FEMA 54

Mechanical Equipment
(Page 93, Paragraph 2)

86

Analysis
FEMA 54 requires all mechanical equipment to be elevated
above expected flood waters, with indoor components

preferably installed in attics. The SMC allows attic installation
but does not specify minimum elevations for equipment.

Recommendation: Thess sections of the SMC should be revised to reference the SBCCI Standard for Floodplain

Management.

FEMA 54

Mechanical Equipment
(Page 93, Paragraph 2) Continued

SMC

Ch. 5
504.2

Analysis

FEMA 54 requires air ductwork to have emergency openings at
lowest elevations and a minimum slope on horizontal duct runs
to allow drainage. The SMC requires that ducts be suitably

protected when placed in locations where they may be subject
1o damage.

Recommendation: None since both address the issue of damage only in different directions. FEMA - prescriptive SMC -

performance.



FERIA 54 SMC
Saptic Tanks NI&
{Page 93, Paragraph 3}

Recommendation: Mone.

FEMA 54 SMC
Building Materials NiA
Wood

Steel

Concrete and Masonry

{Pages 83-95)

Recommendation: None.

FEMA 54 SMC
Insulation 506
{Pagses 95, 96) 610

Analysis
The SMC does not address septic tanks.

Analysis

None. These sections of FEMA 54 do not address mechanical
equipment or its instailation.

Analysis

FEMA 54 requires underfloor exposed pipes to be insulated
with impermeable or inexpensively repfaced insulation.
Inexpensive insulation is not defined in FEMA. The SMC
requires air duct in nonconditioned areas to be insulated and
piping to be insulated for persconal pretection and for
condensation control.  This is addressed in 602.4 and 802.5 of
the SBCCI Standard for Floodplain Management.

Recommendation: Change FEMA 54 to addrass insulation of exposed ductwork.

FEMA 54 SMC
Glossary NfA

{(Pages 113-115)

Recommendation: Nong.

Performance Criteria C.2 {1.3} 807, 807.3.1.5,
"Protaction Against Unnecessary 302, 303,
Damage" Ch. 5, 504.2
{Page 134}

Recommendation: NOM.

Analysis

Meone. The Glossary section of FEMA 54 does not address
mechanical equipment or instaliation.

Analysis

See previous sections. This is only & recap.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Coastal Construction Manual {FEMA 55)

FEMA 55

Chapter 4 -Structural Design
Section 4.3.6 Utilities
{Pages 4-50 to 4-52)

SMC
Ch. 3

607

607.3.1.5

302
303

Analysis

FEMA 55 requires all mechanical equipment to be elevaied
above BFE, and fuel piping be on the leeward side of
columns/piers or enclosed in shaft. The SMC allows attic
installation of equipment, but does not specify minimum
elevations for equipment. The SMC requires fue! piping to be
supported and protected from physical damage.

Recommendation: (1) For equipment location - the SMC should be revised to reference the Standard for Floodplain
Management (2) for fuel pipe protection - None both address the issue only in different directions. FEMA - prescriptive

SMC - performance

FEMA 55

Ch. 5 - Larger Structures
(Pages 5-1 to 5-9)
Appendix A - Design Tables
(Pages A-1 to A-47)
Appendix B - Bracing
(Pages B-1 to B-15)

Appencix D - Design Equation -

and Procedures
(Pages D-1 to D-32)

Recommendation: None.

FEMA 55

Appendix G “Sample Coastal
Construction Code”

12. Utilities

(Page G-8)

N/A

SMC

303

Analysis

None. These sections of FEMA 55 do not address méchanical
equipment or its installation.

Analysis
FEMA 55 requires all mechanical equipment to be elevated -

above expected floodwaters. The SMC allows such
instailations, but does not specify minimum equipment

- elavations. :

Recommendation: The SMC should be revised to reference the Standard for Floodplain Management.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Manufactured Home Installation in Flood Hazard Areas (FEMA 85)

FEMA 85

Chapter 1l Elevation and
Anchoring Techniques
(Pages 19-31)

Chapter IV Design of Elevated
Foundations

{Pages 33-70}

Appendix D Calculational
Procedurs for Elevated
Foundation Design
(Pages 89-97)

Appendix E Bucyancy and Drag
Forces
(Pages 98-101)

Recommendation: Nons.

SMC
NiA

Analysis
Mone. These sections of FEMA do not address mechanical
ggquipment or its installation.

B-61



 STANDARD MECHANICAL CODE (SMC) COMPARISON

Fioodproofing Non-Residential Structures (FEMA 102)

FEMA 102

Ch. | introduction
(Pages 8-13)
Ch. Il Floodproofing Design

Permanent & Contingent Measures

(Pages 37-72, 80-88)

Recommendation: None.

FEMA 102

Ch. IV Other Floodproofing
Measures

C. Utilities

(Pages 99-105)

SMC
N/A

SMC
302

Analysis

None. These sections of FEMA 102 do not address
mechanical equipment or its installation.

Analysis

FEMA 102 requires mechanical equipment to be elevated -
above BFE or “floodproofed”. Floodproofing entails a watertight
enclosure, with all penstrations into the building pressure
sealed. The SMC allows such installations, with proper access
and clearance to combustibles. '

FEMA 102 requires mechanical exhaust fans discharging below
the BFE to be protected by flood shields. The SMC requires
exhaust to discharge outdoors at a point where it will not cause
a nuisance or 10 ft above a public walkway.

Recommndation." (1) Revise SMC to reference the Standard for Floodplain Management (2) Revise FEMA 102 to
reference the locally adopted model code for installation clearances.

FEMA 102

Appendix B "Glossary"
(Pages 161-166)

Appendix D “Ficodproofing
Performance Criteria®
Pats B and D
(Pages 182-193)

Recommendation: None.

FEMA 102

Appendix D *Floodproofing
Performance Criteria®

Part C *Performance Criteria®
Criteria #6 Heating
Air-Conditioning & Ventilation
{A) Location

(Page 192)

SMC
N/A

SMC

303

Analysis

None. These sections of FEMA 102 do not address
mechanical equipment or its installation.

Analysis

FEMA 102 requires that all mechanical equipment be installed
above BFE, or be enclosed in water-tight rooms. The SMC
allows slevated or enciosed installation but requires access and
clearance to combustibles.

Recommendation: (1) Revise FEMA 102 to reference the local model codes for access and clearance. (2) Revise SMC to

reference Standard for Floodplain Management
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FEMA 102

Appendix D "Floodproofing
Performance Criteria”

Part C *Parformance Criteria*
Criteria #6 Heating, Air-
Conditioning and Ventilation

{B) Heating and Air Conditioning
(Page 182)

306.2

Analysis
FEMA 102 requires that fuel Systems below the BFE be

equipped with automatic shutoff vaives activated by rising
water. The SMC would not require or prohibit such valves.

FEMA 102 requires all heating equipment be ventsd o a level
above BFE. SMC requires vent/chimney termination 3 # above
roof and 2 ft higher than any portion of the roof within 10 ft.

Recommendation: RAevise SMG to reference Standard for Floodpiain Management. -

FEMA 102

Appendix O "Fleodproofing
Performance Criteria"
Part G "Performance Criteria”
Ciiteria #6 Heating
Air-Conditioning & Ventilation
{c} Ventilation -
{Page 193)

SMC

307
308
Ch. 5

Ch.5

510

Analysis
FEMA 102 requires all ductwork located below BFE to slope to

.drainags cpenings. The SMC does not require cenditioned air

ducts to siope.

FEMA 102 requires all ductwork jocated below BFE to be
anchored against floodwaters. Tha SMG requires adequate
support per SMACHA,

FEMA 102 requires all pan'etrations of the buiiding enﬁelope by
air ductwork to-have a closure assembly. The SMC raquires
fire dampers at certain firewalls.

Recommendation: The SMC should be revised to reference Standard Floodplain Management.

FEMA 102

Appendix O "Floodproofing
Performance Criteria®

Part C "Performance Critaria”
Criteria #6 Heating
Air-Conditioning & VWantilation
{C) Fusl Tanks and Lines

(Page 193}

SMC
607

Analys:
FEMA 102 requires fuel tanks and lines to be located above
BFE or anchored and protected from floodwater velocity/surge
with a fact of safety of 1.5. The SMC allows installation of fusl
storage tanks either inside or outside buildings but does not
address uplift forces. The SMC states that the piping shall be
protected from physical damage.

Recommendation: The SMC should referance tank location, uplift forces, and the Standard for Floodplain Management. ’

FEMA 102

Appendix D *Floodproofing
Parformance Criteria

Pant C "Performance Criteria”
Criteria #7 "Plumbing Systems”
(Page 183}

BRecommendation: Mons.

SMC
NfA

Analysis

Nonge. This appendix of FEMA 102 does not address
mechanical equipment on its installation.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Retrofitting Flood-Prone Residential Structures (FEMA 114)

FEMA 114 SMC

Ch. 3 Elevation N/A
(Pages 46-49, 61-68)

Ch. 6 Floodwalls

(Pages 111-129)

Ch. 7 Closures

{Pages 133-142)

Ch. 8 Sealants

(Pages 145-156)

Recommendation: None.

EEMA 114 SMC

Ch. 9 Protection of Utilities Ch. 3
9.4 Permanent Protective Measures
(Pages 160-163)

Analysis
None. These sactions of FEMA 114 do not addrass
mechanical equipment or its installation.

Analysis

FEMA 114 requires utility connections to be above flood level,
shielding for basement appliances, elevated installation for
exterior appliances, suspension for underfloor equipment, and
anchoring for fuel storage tanks. The SMC allows these types
of installations but requires minimum clearances to
combustibles and access which is ignored by FEMA 114,

Recommendation: (1) Change FEMA to reference locally adopted model codes for clearances to combustnble materials
and minimum access (2) change the SMC to reference the Standard for Floodplain Management.

FEMA 114 SMC
Ch. 9 Protection of Utilities : Ch. 3
9.5 Utility Relocation to

Existing Space

{Pages 163-164)

Analysis
FEMA 114 addrassés relocation of mechanical equipment from
the basement to upper levels or attics. The SMC allows attic or

closet installation as an option, but specifies minimum
clearances and access. -

Recommendation: Section 9.5 of FEMA 114 should be revised to reference minimum clearances for heat producing

appliances according to local model codes.

FEMA 114 SMC
Ch. 9 Protection of Utilities Ch. 3
9.6 Utility Relocations to

New Space

(Pages 164, 165)

Analysis
FEMA 114 addresses relocation of mechanical equipment to a

newly constructed space. The SMC allows equipment rooms,
but specifies minimum clearances and access.

Recommendation: Section 9.6 of FEMA 114 should be revised to encourage obtaining a building permit for new
construction/alterations. It should also reference model codes for minimum clearance to combustibles and access to

equipment.
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FEMA 114 SMC Analysis

Ch. 9 Protection of Litilties 807 FEMA 114 requires anchorage of fuel storage tanks. The SMC
8.8 Storage Tank Anchorage allows instaliation of fus! storage tanks inside or outside
{Page 166) struciures, but does not specifically address uplift forces.

Recommendation: Revise the SMC to reference the Standard for Floodpiain Management and add a section on fusl tank
anchorage. :

FEMA 114 SMGC Analysis
Chapter 10 Special Situations NfA Mone. These sactions of FEMA 114 do not address
{Pages 176, 177} mechanical equipment or its installation.

Appendix C Forces
{Pages 197-207)

Recommendation: MNone.
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‘STANDARD MECHANICAL CODE (SMC) COMPARISON

Alluvial Fans: Hazards and ‘Management (FEMA 165)

FEMA 165 ' SMC - Analysis
Windows and Doors ‘N/A Nore. This page of FEMA 165 does not address mechanical
(Page 10)

equipment or its installation.
Recommendation: None.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Manual for the Construction of Residential Basements in Non-Coastal Flood Environs (MCRB}

MCRHB SMC
Chapter [ll. Basemert Construction  NfA
{Pages 13-75}
Chapter ¥. Basements in Floods
{Pages 88-126)
Chapter Wil Appendix A - Scils Data
(Pages 164, 166}
Chapter Wlll Builder's Guide
(Pages 198, 206, 209, 211-262}
- Hydraulic/Hydrologic Manual
(Pages 7-10}

Recommendation: Nons.

Analysis

None. MCRB doss not address mechanical equipment or its
installation.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Wet Fioodproofing; No. 85-1

No. 851 SMC Analysis

Definition N/A None. These sactions of No. 85-1 do not address mechanical
Protection Goals : -~ equipment or its installation.

Considerations for Applicability S

{Pages 1-6) .

‘Recommendation: None.

No. 85-1 SMC Analysis ,
V. Guidelines for Implementation N/A None. These sections of No. 85-1 do not address mechanical
A.1 Foundations equipment or its installation.

A.2 Cavity Wall Construction

A.3 Solid Wall Construction

A.4 Interior Walls

A.S Interior Wall Finishes

A.6 Floors

A.7 Ceilings and Roofs

A.8 Building Envelope Penetrations
A.9 Electrical Systems

(Pages 6-11)

Recommendation: Nona.

No. 85-1 SMC Analysis

IV. Guidelines for iImplementation 302 No. 85-1 requires mechanical equipment to be elevated or
4 A.10 HVAC 303 enclosed for protection. The SMC allows enclosed

(Page 11) installations, but does not specify minimum elevations for

equipment.
Recommendarion: The SMC should be revised to reference the Standard for Floodplain Management.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Foundation Wall Openings. No. 85-2

Nu; 85-2

Flood Forces
[Pages 1-3)

Recommendation: None.

No. 852

Openings Design Criteria
(Pages 4-5)

Recommendasion: Mone.

SMC
N/A

SMC
302

3023

Analysis

Nong. This section of No. 85-2 does not address mechanical
gquipment or its installation.

Analysis

No. 85-2 gives sizing criteria for foundation wall openings used
to squalize hydrostatic pressures. The SMC addresses craw!
space accass opening size only where mechanical squipment
is instailed there. This section of FEMA really doesn't address
mechanical equipment installation.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Breakaway Walls, No. 85-.3

No. 853 SMC Analysis
{l. Wind and Water Forces NA None. These sections of No. 85-3 do not address mechanical
Ili. Design Approach : . equipment or its installation.

IV. Design Considerations
{Pages 2-10)

Recommendation: None.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Wind Design Standards and the NFIP, No. 88-1 - "

No. 881 SMC Anahysis
Pages 1-5 NiA MNone. These pages of No. 88-1 do not address mechanical

equipment or its instailation.

Becommendation: WNone.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin; Flood Resistant Materials, No. 88-2

No. 88-2 . SMC Analysis

Pages 1-7 . - N/A : None. These pages of No. 88-2 do not address mechanical
equipmaent or its installation.

Recommendation: None.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Free of Obstruction Requirement in Coastal High Hazard Areas. No. 88-3

Mo. 883 SMC Analysis
Lower Area Obstructions NiA , Mone. These pages of Mo. 88-3 do not address mechanical
Obstructions Qutside the Perimeter squipment or its installation.

of the Coastal Building
Obstructions Aftached to But
Outside the Building Perimeter
{Pages 2-5)

Recommendation: None.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Protection of Elevator Equipment in Flood Hazard Areas, No. 88-4

No. 884 SMC Analysis
Recommendation #1 . ‘ Ch. 3 No. 88-4 requires location of elevator equipment above base
Page 3 . ficod elevation. The SMC allows such installation but does not

specify minimum equipment elevations.
Recommendarion: Revise the SMC to reference the Standard for Floodplain Management.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: NFIP Reguirements for Below Grade Parking Garages in Flood Hazard Areas,
No. 90-2 ' ’ ‘

No. 90-2 SMC Analysis

Pages 14 NiA MWons. These pages of Mo. 80-2 do not address mechanical
squipment or its installation. .

Recommendation: Maona.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: Non-Residential Floodproofing Certification Requirements of the National Flood
Insurance Program, No. 90-3 :

No. 903 SMC Analysis
Section D-2 Ch. 3 No. 80-3 requires all utilities to be (1) Above BFE or (2)
(Pages 1-6) : completely watertight, or (3) completely enclosed by the

building's watertight walls. The SMC allows such installations
but requires clearances and access to equipment.

Recommendation: Revise No. 90-3 to reference the local model codes for clearance to combustibles and acceass to
equipment.
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STANDARD MECHANICAL CODE (SMC) COMPARISON

Technical Standards Bulletin: installation of Manufactured Homes in Special Flood Hazard Areas, No. 80-4

Ho. 904 SMC Analysis
Pages 3-19 NIA Nong. These sections of Mo. 90-4 do not address mechanical

gguipment or its installation.

Recommendation: None.



- STANDARD GAS CODE (SGC) COMPARISON.

NFIP_(Regulations for Floodplain Management and Flood Hazard Identification) (44 CFR 59.1, 60.3, and 60.6)

NFiP

59.1 Definitions o
60.3 Floodplain Management
Criteria to Flood-Prone Areas

Recommendation: None.

60.6 - Variances and Exceptions
NFIP
60.6(c)(2)() Flood-proof Walls

SGC

N/A

Chapter 4

Analysis
None. These sections of NFIP do not address gas-fired
equipment.

Analysis

NFIP requires the basement area, together with utilities and
sanitary facilities below the floodproofed design level, to be
watertight with walls that are impermeable to the passage of
water without human intervention. The SGC defers to the SMC
for access and clearance, but does specify minimum
combustion air and venting criteria. Utility location and
floodproofing are addressed in 602.1.2, 602.5, and Chapter 9 of
the SBCCI Standard for Floodplain Management.

Recommendation: The SGC should be revised to reference the SBCC! Standard for Floodplain Management.

NFIP

SGC

60.6(c)(2)(i) Basement Tép of Floor N/A

Elevation
60.6(c) (2)(iii) Fill

60.6(c}(2)(iv) Use of a Registered

Professional

60.6(c)(2)(v) Building Inspection

Recommendation: None.

Analysis
None. NFIP does not address gas-fired equipment.
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STANDARD GAS CODE (SGC) COMPARISON

Elevated Residential Structures (FEMA 54}

FEMA 54 SGC Analysis
Design and Construction Guidelines  N/A MNone. These sections of FEMA 54 do not address gas-fired
posts . squipment.

post embedmeant

post anchorage

piers

brick and concrete mascnry piers
concrete piers

pier footings

shear walls and floor diaphragms
pier foundation connsctions

fioor beams

cantilevers

floor joist to floor beam ccnnscnon
{Pages £8-88) :

Recommendation: None.

FEMA 54 SGC Anatysis

Figurs 4.48 Protective Utility Ch. 3 FEMA 54 requires gas piping serving an elevated structure to
Shaft 308 ' be installed on the lseward side of posticolumns or anclosed in
{Page 92) a protective shaft. The SGC requires piping to be suppomad

and allows a shaft enclosura.

Recommendation: The SGC should be revised to referance the Standard for Floodplain Managsment.

FEMA 54 SGC Analysis
Mechanical Equipment Ch. 4 FEMA 54 requires all gas-fired mechanical squipment to be
{Page 93, Paragraph 2} 402.4 elevated above expected floed waters with indcor components

preferably installed in aftic. The SGC defers to the SMC for
access and clearance, but does spacify minimum combustion
air and venting critaria. Ductwork is covered in the SMC.

Recommendation: (1) Revise FEMA to caution that fuel-firad equipment must be installed to local codas {2) Ravisa SGC
to reference the Standard for Floodplain Managemsent.

FEMA 54 : SGC Analysis
Septic Tanks NiA Nonge. The SGC does not address septic tanks.

{Page 93, Paragraph 3)

Recommendation: Nona.
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FEMA 54

Building Materials
Wood

Steel

Concrete and Masonry
(Pages 93-95)

Recommendation: None.

FEMA 54

Insulation
(Pages 95, 96)

Recommendation: None.

FEMA 54

Glossary
(Pages 113-115)

Recommendation: None.

FEMA 54

Performance Criteria C. 2 (1.3)
"Protection Against Unnecessary
Damage"

(Page 134)

Recommendation: None.

SGC
N/A

SGC
N/A

SGC

N/A

SGC

Ch..3, 308
Ch. 4, 402.4

Analysis

None. These sections of FEMA 54 do not address gas-fired
mechanical equipment. -

Analysis

None. The SGC does not address insulation.

Analysis

None. The Glossary section of FEMA 54 does not address
gas-fired mechanical equipment.

Analysis

See previous sections on. FEMA 54. This is only a summary.
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STANDARD GAS CODE (SGC) COMPARISON

Coastal Construction Manual (FEMA S5}

FEMA 55 SGC Analysis

Chapter 4 - Structural Design Ch. 3, 308, FEMA 55 raquires all gas-firad equipment to be slevated above
Section 4.3.6 Utilities Ch. 4, 402.4 expected flood water and gas piping 1o be installed on the
{Pages 4-50 to 4-52) leeward side of postsicolumns or enciosed in shafts. The SGC

defers to the SMC for access requirements, but does specify
minimum combustion air and venting. The SGC requires
piping o be supported and would allow the shaft.

Recommendation: (1) For elevation - revise the SGC to refersnce the Standard for Floodplain Management. (2} For fusl
supply - revise FEMA to refesrence modsi codes for installation.

FEMA 55 SGC Analysis
Ch. 5 Larger Structures N/A Mone. These sections of FEMA 55 do not address gas-fired
(Pages 5-1 to 5-9 mechanical equipment.

Appendix & Design Tables

{Pagss A-1 to A4T)

Appendix B Bracing

{Pages B-1 to B-15}

Appendix D Design Equations and
Procedures

{Pages D-1 to D-32)

Recommendation: None.

FEMA 55 SGC Analysis

Appendix G Ch. 4 FEMA 55 requires all gas-fueled mechanical equipment to be
“Sampie Coastal Construction Code" elevated above flood waters. The SGC allows slevated

12 Utilities instailations but also requires minimum combustion air and
{Page G-8} venting criteria.

Recommendation: {1) Revise SGC to reference the Standard for Floodplain Management. {2) Fevise FEMA 55 1o
referance local model codes for installation. ;
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STANDARD GAS CODE (SGC) COMPARISON

Manufactured Home Installation in Flood Hazard Areas (FEMA 85)

FEMA 85

Chapter Ill Elevation and
Anchoring Techniques
(Pages 19-31)

Chapter IV Design of Elevated
Foundations
(Pages 33-70)

Appendix D Calculational
Procedure for Elevated
Foundation Design
(Pages 89-97)

Appendix E Buoyancy and Drag
Forces
(Pages 99-101)

Recommendation: None.

SGC

N/A

" Analysis

None. These sections of FEMA 85 do not addrass gas-fired
mechanical equipment.
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STANDARD GAS CODE (SGC) COMPARISON

FEMA 102 SGC
Ch. | Introduction NIA

{Pagses 8-13}

Ch. lll Floodproofing Diesign
Permanent & Contingent Measuras
{Pages 37-72, 80-88)

Recommendation: None.

FEMA 102 SGC
Chapter v Other Floadproofing 402
Measures 611
C. Utilities

{Pages 98-105)

811

Floodproofing Mon-Residential Structures {FEMA 102

Analysis

None. These sections of FEMA 102 do nct address gas-fired
mechanical equipment.

Analysis

FEMA 102 requires gas-fired mechanical equipment to be
slevated above “BFE" or *flocdproofed.” Floodproofing entails
a watertight enclosure for equipment with all penstrations of the
building envelope pressure sealed. The SGC allows equipment
enclosure with proper access. Adequats combustion air and
proper wenting.

FEMA 102 requires exterior gas natural draft venis below BFE
to be protected by flood shislds. The SGC allows wary limited
exterior venting.

Recommendation: (1) Revise the SGC to refersnce the Standard for Fioodpiain Management. (2] Revise FEMA 102 to
reference the locally adopted model code for installation criteria.

FEMA 102 SGC

Appendix B "Glossary" /A
{Pages 161-166)

Appendix D "Floodproofing

Parformance Criteria

Parts B and D

{Pages 182-192}

Recommendation: Wons.

FEMA, 102 SGC
Appendix D “Floodproofing Ch. 4
Performance Criteria 4024

Part C *Parformance Criteria”
Criteria #6 Heating
Air-Conditioning and
Yantilation

{A) Location

(Page 192}

Analysis

None. These sections of FEMA 102 do not address gas-fust
appliances.

Analysis

FEMA, 102 requires that all gas-fired mechanical equipmeant be
installed above BFE, or be enclosed in water-tight rooms. The
SEC allows elevated or enclosed installation, but specifies
minimum combustion air and wenting.

Recommendation: (1) Revise SGC to reference Standard of Flocdplain Management. (2} Revise FEMA to reference
locally adopted model codes for installation requirsments.
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FEMA 102 - SGC

Appendix D *Floodproofing Ch. 4
Performance Criteria® Ch. 5
Pant C *Performance Criteria* Ch. 6

Criteria #6 Heating
Air-Conditioning & Ventilation

{B) Meating and Air Condmomng 608.3

(Page 192)

Analysis
FEMA 102 requires that gas delivery systems installed below
BFE be equipped with automatic shutoff valves, activated by

rising water. The SGC wouid not require or prohibit such
valves.

FEMA 102 requires all gas heating equipment be vented to a

level above BFE. The SGC raquires natural draft gas vents to
terminate at least 2 ft above roof and 2 ft above any portion of
the roof within 10 ft.

Recommendation: Revise SGC to reference Standard of Floodplain Management.

FEMA 102 SGC

Appendix D “Floodproofing N/A
Performance Criteria®

Part C "Performance Criteria”

Criteria #6 Heating

Air-Conditioning & Ventllatlon

{C) Ventilation

(Page 193)

Recomnendadon.- None.

FEMA 102 SGC
Appendix D *Floodproofing Ch.3
Performance Criteria* Ch. 9

Part C "Performance Criteria"
Criteria #6 Heating
Air-Conditioning & Ventilation
(D) Fuel Tanks and Lines
(Page 193)

Analysis
Ventilation ductwork is addressed in the SMC.

Analysis 7
FEMA 102 requires fuel storage tanks and lines to be located
above BFE or anchored and protected against fioodwaters by a

factor of safety of 1.5. The SGC does not address uphft forces
on storage tanks.

Recommendation: Revise SGC to reference Standard of Floodplain Management and address buoyancy forces on

storage tanks.

FEMA 102 SGC

Appendix D *Floodproofing N/A
Performance Criteria

Part C "Performance Criteria”

Criteria #7 "Plumbing Systems“

(Page 193)

Reconvnenda:ion: None.

Analysis
None. The‘ SGC does not address plumbing.
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STANDARD GAS CCODE (SGC) COMPARISON

Retrofitting Flood-Prone Residential Structures (FEMA 114}

FEMA 114 SGC Analysis »

Ch. 3 Elevaticn MNA Mone. These sections of FEMA 114 do net address gas-fired
{Pages 45649, 61-68) mechanical equipment.

Ch. 6 Floodwalls

{Pages 111-128)
Ch. 7 Closures
{Pages 133-142)
Ch. 8 Sealants
{Pages 145-158)

Recommendation: Nong.

FEMA 114 8GC Analysis

Ch. 8 Protection of Utilities Ch. 4 Section 9.4 of FEMA 114 requires utility connections 1o be

9.4 Permanent Protective Measures ©Ch. S above flood level, shielding for basement appliances, slevated
{Pages 160-163] exterior appliances, suspension for underfloor equipment and

anchoring of fuel storage tanks. The SGC allows such
installation but requires adsquats combustion air and venting.

Recommendarion: Revise SGC to reference the Standard for Floodplain Managemsnt.

FEMA 114 SGC Analysis

Ch. 8 Protection of Utilities Ch. 3, 4, Section 9.5 of FEMA 114 addresses relocation of equipment
9.5 Utility Relocation to Existing Sand 6 from the basement to upper levels or attics. The SGC allows
Spacs such installation but specifies minimum combustion air, venting
{Pages 163, 164) and clgarances.

Recommendation: FEMA 114 should be revised to reference readers to lacal medel codes for other safety considerations.

FEMA 114 SGC Analysis

Ch. 9 Protection of Utilities Ch. 3, 4, Section 9.6 of FEMA 114 addresses relocation of gas

8.6 Utility Relocation to New Space 5, and b equipment to a newly constructed space. The SGC allows
{Pages 164, 185} equipment rcoms but specifies minimum combustion air,

venting and fuel supply.

Recommendation: Section 9.6 of FEMA 114 should be revised to encourage obtaining of a building permit for new
construction/alterations.

FEMA 114 SGC Analysis

Ch. 9 Protection of Ltilities Ch. 3 . Section 8.8 of FEMA 114 requires anchorage of fuel storage
8.8 Storage Tank Anchorage tanks. The SGC does not address upfift on LPG tanks.
{Page 166}

Recommendation: Revise SGC o address uplift on LPG sterage tanks.
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FEMA 114 : e SGC. = . Analysis

Chapter 10 Special Situations N/A None. These sections of FEMA 114 do not address gas-fired
(Pages 176, 177) - mechanical equipment.

Appendix C Forces ‘ R ‘

(Pages 197-207)

Recommendation: None.
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STANDARD GAS CODE (SGC) COMPARISON

Alluvial Fans: Hazards and Management iFEMA 165)

FEMA 165 SGC Analysis
Windows and Doors ' Ni& Mone. FEMA 165 does not address gas-fired mechanical -
{Page 10} squipment.

Recommendation: Nons.
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STANDARD GAS CODE (SGC) COMPARISON

Manual for the Construction of Residential Basements in Non-Coastal Flood Environs (MCRB)

MCRB SGC Analysis
Chapter lIl Basement N/A None. MCRB does not address gas-fired equipment.
Construction

(Pages 13-75)

Chapter V Basements in Floods
(Pages 88-126)

Chapter Vil Appendix A-Soils
Data

(Pages 164, 166)

Chapter VIl Builder's Guide
(Pages 198, 206, 209, 211-262)
Hydraulic/Hydrologic Manual -
(Pages 7-10)

Recommendation: None.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Wet Floodproofing, No. §5-1

Mo. 85-1 SGC
Definition MNiA

Protaction Goals
Considerations for Applicability
{Pages 18]

Recommendation: Wone.

Mo. 85-1 SGC
. Guidelines for Implementation NfA

A1 Foundations

A2 Cavity Wall Construction

A.3 Solid Wall Construction

A4 Interior Walls

A5 Interior Wall Finishes

A Floors

A.7 Ceilings and Roofs

A8 Building Envelope Penetrations
A9 Electrical Systams

(Pages 6-11}

Recommendation: None.

No. 85-1 SGC
V. Guidelines for Implemantation Ch. 4
A 10 HVAC Ch. 5
[Page 11}

Analysis
Mone. These sections of No. 85-1 do not address gas-fired
mechanical equipmeri.

Analysis
Mone. These sections of Mo. 85-1 do net addrass gas-fired
mechanical equipment.

Analysis

MNo. 85-1 requires gas-fired mechanical gquipment to be
elavated or enclosed for protection. The SGC allows anclosed
installation but requires combustion air and clearances to
combustible construction.

Recommendarion: The SGC should be revised to reference the Standard for Floodplain Management.
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STANDARD GAS CODE (SGC) COMPARISO‘N

Technical Standards Bulletin: Foundation Wall Ogening_s, No. 85-2

No. 85-2

Flood Forces
(Pages 1-3)

Recommendation: None.

No. 85-2

Openings Design Criteria
(Pages 4-6)

Recommendation: None.

SMC
N/A

SGC
4028

Analysis
None. This section of No. 85-2 does not address gas-fired
mechanical equipment.

Analysis

No. 85-2 provides sizing criteria for foundation wall openings
used to equalize hydrostatic pressures. The SGC addresses
access to appliances, but defers sizes to the SMC. However,
this saction of No. 85-2 doesn't address equipment installation.



STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Breakaway Walls, No. 85-3

No, 853 sec Analysis

MNone. These sections of Mo, 85-3 do not address gas-fired
mechanical equipment.

II. Wind and Water Forces NfA
lll. Design Approach ‘
I¥. Design Considerations

{Pages 2-10)

Recommendation: Wons.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Wind Design Standards and the NFIP, No. 88-1

No. 88-1 SMC Analysis
Pages 1-5 ) ) .- N/A -None. These pages of No. 88-1 do not address gas-ﬁred
mechanical equipment.

Recommendation: None.
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STANDARD GAS CODE {SGC) COMPARISON

Technical Standards Bulletin: Flood Resistant Materials, No. 88-2

——————

No. 882 ' SGC Analysis
Pages 1-7 NiA None. These pagss of Mo. 88-2 do not address gas-fired

mechanical equipment.

Recommendation: WNons.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Free of Obstruction Requirement in Coastal High Hazard Areas, No. 883

No. 883 SGC . . Analysis 7 ,
Lower Area Obstructions N/A. - Nonse. These pages of No. 88-3 do not address gas-fired
Obstructions Outside the Perimeter o .. -mechanical equipment.

of the Coastal Building
Obstructions Attached to But
Outside the Building Perimeter
(Pages 2-6)

Recommendation: None.
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STANDARD GAS CODE {SGC) COMPARISON

Technical Standards Bulletin: Protection of Elevator Equipment in Flood Hazard Areas, No. 884
Mo. B84 SGC Analysis
Recommeandations NIA None. This page of No. 88-4 does not address gas-fired

{Page 3) mischanical equipment.

Recommendation: MNone.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: NFIP Requirements for Below Grade Parking ‘Garages in Flood Hazard Areas;
No. 90-2 .

No. 90-2 © 8SGC Analysis
Pages 14 NA None. These pages of No. 90-2 do not address gas-fired

mechanical equipment.

Recommendation: None.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Non-Residential Floodproofing Certification Reguirements of the National Flood
Insurance Program, No. 90-3 '

No. 80-3 SGC Analysis ]
Section D-2 Ch. 4 Mo. 80-3 requires all utilities to ba (1) above dasign fiood or (2}
{Pages 16) Ch. 5 completely enveloped by watertight building or (3} complstaly

watertight.  The SGC allows such instaliation but reguires
venting and combustion air.

Recommendation: Revise No. 90-3 to reference the local model code for venting and combustion air.
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STANDARD GAS CODE (SGC) COMPARISON

Technical Standards Bulletin: Installation of Manufactured Homes in Special Flood Hazard Areas, No. 80-4

No. 90-4 SGC Analysis

Pages 3-19 N/A None. These pages of No. 90-4 do not address gas-fired
mechanical equipment.

Recommendation: None.
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STANDARD PLUMBING CODE (SPC) COMPARISON

NFIP {Reqgulations for Flood

lain Management and Flood Hazard ldentification} {44 CFR 58.1, 80.3, and 60.6)

NFEIP SPC Analysis

58.1 Definttions NfA None. MFIP doas not address plumbing.
80.3 Floodplain Managemant
Criteria to Flood-Prone Areas

Recommendation: Nona.

60,6 - Variances and Exceptions

NFIP SPC " Analysis
B0.6(c) (217 Flood-proof Walls 301.12 NFIP requires the basement area, togsthar with ulilities and
1204.1 sanitary facilties below the floodproofed design level, 1o be

watertight with walls that are impermeabile to the passage of
water without human intervantion. The SPC prohibits
deleterious discharge of sewage or other waste and requires
ihe water distribution system to be protected against backflow.
This is addressed in 602.1.2, 602.6, and 802.7, and Chapter 9
of the SBCCI Standard for Floodplain Managament.

Recommendation: The SPC should be revised to referance the SBCCI Standard for Floodplain Management.

NFIP $eC Analysis
B80.6{ci(2){il Basement Top of Floor N/A Mone. NFIP does not address plumbing.
Elgvation :

80.6(c) 2y (il Fill

B80.6(c){2) (W} Use of a Registered
Professional

80.6(c)(2)(v) Building Inspection

Recommendation: Mone.



STANDARD PLUMBING CODE (SPC) COMPARISON

Elevated Residential Structures (FEMA 54)

FEMA 54 SPC Analysis

Design and Construction Guidelines ~ N/A : None. These sections of FEMA 54 do not address plumbing.
posts ~

post embedment

post anchorage

piers

brick and concrete masonry piers
concrete piers

pier footings

shear walls and floor diaphragms
pier foundation connections

floor beams.

cantilevers o

floor joist to floor beam connection
{Pages 68-88)

Recommendation: None.

FEMA 54 spPC Analysis

Figure 4.48 Protective Utility ‘ 407 FEMA 54 requires water and DWV piping serving an elevated
Shatft structure to be attached to the leeward side of posts/columns
(Page 92) or enclosed in a protective shaft. The SPC requires piping to

be protected from physical damage.

Recommendation: The SPC should be revised to reference the Standard for Floodplain Managament.

FEMA 54 ' SPC Analysis
Mechanical Equipment N/A The SPC does not address mechanical equipment.

(Page 93, Paragraph 2)

Recommendation: None.

FEMA 54 SPC Analysis
Septic Tanks Appendix E . FEMA 54 requires that septic tanks be floodproofed to stop
(Page 93, Paragraph.3) 301.12 floating and potential discharge of effiluent. The SPC requires

proper installation and prohibits deleterious discharge.

Recommendation: 'None since both approach the problem from ditferent directions. FEMA - prescriptive SPC -
performance. The SPC should be revised to reference the Standard for Fioodpiain Management.
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FEMA 54

Building Materials
Wood

Steel

Concrete and Masonry
{Pages 93-95)

Recommendation: None.

FEMA 54

Insulation
{Pages 95, 96)

Recommendation: Noneg.

FEMA 54

Glossary
{Pages 113-115)

Recommendation: Mone.

FEMA 54

Performance Criteria C. 2 {1.3)
*Protection Against Unnecessary
Damage®

{Page 134)

Recommendation: None.

NfA

SPC
NfA

SPC
/A

SPC
407

- Appendix E

301.12

Mone. These sections of FEMA 54 do not address plumbing.

The SPC does not address insulation.

Mone. The Glossary section of FEMA 54 does nct address
plumbing.

Ses previous sections on FEMA 54. This is only a summary.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Coastal Construction Manual (FEMA 55)

EEMA 55

Chapter 4 - Structural Design
Section 4.3.6 Utiiities
(Pages 4-50 to 4-52)

SPC
407

Analysis
FEMA 55 requires water and DWV piping ‘serving elevated
structures to be attached to the leeward side of posts/columns

or enclosed in a protective shaft. The SPC requires piping be
protected from physical damage.

Recommendarion: The SPC should be revised to reference the Standard for Floodplain Management.

FEMA 55

Ch. 5 Larger Structures

(Pages 5-1 to 5-9)

Appendix A Design Tables
{Pages A-1to A47)

Appendix B Bracing

{Pages B-1 to B-15)

Appendix D Design Equations and
Procedures v

(Pages D-1 to D-32)

Recommendation: None.

FEMA 55

Appendix G

*Sample Coastal Construction Code*
12 Utilities

(Page G-8)

SPC

N/A

SPC

301.10
808
Ch. 13

Analysis

None. FEMA 55 does not address plumbing.

Analysis

FEMA 55 requires sanitary sewer and storm drainage systems
with openings below the BFE to have backflow valves where
the lines pass through the building envelope. The SPC
requires a backwater valve only where a drainage system m
be subject to a backflow of sewage. :

Reconunendation: Revise the SPC to reference the Standard for Floodplain Management and include specific criteria for

the isolation of these lines.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Manufactured Home Installation in Flood Hazard Areas (FEMA 85)

FEMA BS

Chapter |l Elevation and
Anchoring Techniques
(Pages 18-31)

Chapter 1V Design of Elevated
Foundations
{Pages 33-70)

Appendix D Calculational
Procedure for Elevated
Foundation Design
(Pages 89-97)

Appendix E Buoyancy and Drag
Forces
(Pagss 98-101)

Recommendation: None.

SPC
N/A

Analysis
Mone. FEMA 85 does not address plumbing.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Floodproofing Non-Residential Structures {FEMA 102)

FEMA 102 SPC

Ch. | Introduction N/A
(Pages 8-13)
Ch. lil Floodproofing Design
Permanent & Contingent Measures
(Pages 37-72, 80-88)

Recommendation: None.

FEMA 102 sPC
Chapter IV Other Floodproofing 1302
Measures 1308
C. Utilities

(Pages 99 - 105)

Analysis
None. FEMA 102 does not address plumbing.

Analysis

FEMA 102 requires that backwater vaives be installed on the
building sewer at a point where the piping is strong enough to
resist the flood induced pressures. A backwater vaive is
usually a swing-check valve. As an alternate, all gravity sewer
openings below the BFE may be routed to a sump, then
pumped above BFE to the lowest entrance to the sewer (Figure
IvV-8). FEMA also requires wells to be equipped with a
watertight casing that extends from one ft above grade to 25 ft
below grade to minimize contamination. The SPC would allow
the backwater valve, but would prohibit the sump in situations
where gravity sewer is available. (1308.1) The SPC does not
address well construction.

Recommendation: (1) Revise SPC to reference the Standard for Floodplain Management. (2) Revise SPC to allow sumps
and ejectors for flood areas even where gravity drainage is available.

FEMA 102 : spPC

Appendix B *Glossary* N/A
(Pages 161-166)

Appendix D “Floodproofing

Performance Criteria

Parts B and D

(Pages 182-193)

Recommendation: Nona.

FEMA 102 . SPC

Appendix D "Floodproofing N/A
Performance Criteria

Pant C *Performance Criteria®

Criteria #6 Heating

Air-Conditioning and

Ventilation

(A) Location

(Page 192)

‘Recommendation: None.

Analysis
None. These sactions of FEMA 102 do not address plumbing.

Analysis
None. The SPC does not address HVAC equipment.
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FEMA 102 SPC Analysis

Appendix D "Floodproofing 903 FEMA 102 requires that all plumbing system components below
Performance Criteria" 806.1 BFE should be-designed to minimize loss of stability or

Part G *Performance Criteria” tightness. The SPC requires fodures to be securely anchored.
Criteria #7 “Plumbing Systems”

{A) General

{Page 193}

Recommendasion: MNons.

FEMA 102 SPC Analysis

Appendix D *Floodprocfing 301.10 FEMA 102 requires on-site sewage disposal systems to be
Performance Criteria® Ch. 13 designed to minimize floodwater effects. Sanitary sewer

Part C *Performance Criteria® systems which must remain in operation during a flooding

Criteria #7 "Plumbing Systems” gvent should be designed with a sealed holding tank sized at -
{B} Sanitary Sewer Systems 150% of anticipated demand. All vents should extand above
{Page 183) BFE. The SPC does not prohibit holding tanks, but makes no

provision to size the tank except for enginesring. The SPC will
allow, in limited instances, air admittance valvas in lieu of
venting termination above roof.

Recommendarion: Revise SPC to reference Standard of Floodplain Management and to prohibit air admittances valves
below BFE.

FEMA 102 SPC Analysis

Appendix D “Floodproofing 1204 ' FEMA 102 requires that potable water supply systems be
Performance Criteria® protected from contamination during flooding. The SPC
Part C "Performance Criteria" requires protection of potabls water.

Criteria #7 "Plumbing Systems®
{C) Water Supply Systems
{Page 183}

Recommendation: The SPC should reference Standard of Floodplain Management.

EEMA 102 SPC Analysis

Appendix D "Flocdproofing 301.10 FEMA 102 requires backwater valves on storm drain, sewage
Performance Criteria Ch. 13 and potable watsr supply fines installed at wells or building
Part C "Performance Criteria” exits. The SPC allows such valves but only requires them for
Criteria #7 "Plumbing Systems® sewage backiiow.

(D} Backflow Prevention

(Pags 193)

Recommendation: Revise the SPC to reference Standard of Floodplain Management.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Retrofitting Flood-Prone Residential Structures (FEMA 114)

FEMA 114

Ch. 3 Elevation
{Pages 4649, 61-68)
Ch. 6 Floodwalls
(Pages 111-129)

Ch. 7 Closures
(Pages 133-142)

Ch. 8 Sealants
(Pages 145-156) -

Recommendation: None.

FEMA 114
Ch. 9 Protection of Utilities

9.4 Permanent Protective Measure
(Pages 160-163) - :

Recommendation: None.

FEMA 114

Ch. 9 Protection of Utilities

9.5 Utility Relocation to Existing
~ Space

(Pages 163, 164)

Recommendation: None.

FEMA 114

Ch. 9 Protection of Utilities
9.6 Utility Relocation to New Space
(Pages 164, 165)

Reconmumendation: None.

" FEMA 114

Ch. 9 Protection of Utilities
9.8 Storage Tank Anchorage
(Page 166)

Recommendation: None.

SPC

N/A

SPC

N/A

SPC

NA

SPC
N/A

SpPC
N/A

Analysis
None. These sections of FEMA 114 do not address plumbing.

‘ Analysis

None. This section of FEMA 114 does.not address plumbing.

Analysis ‘
None. This section of FEMA 114 does not address plumbing.

 Analysis

None. This section of FEMA 114 does not address plumbing.

Analysis
None. This section of FEMA 114 does not address plumbing.
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FEMA 114 SPC Analysis

Chapter 10 Special Situations NfA None. These sections of FEMA 114 do not address plumbing.
(Pagses 176, 177)

Appendix C Forces

{Pages 197-207)

Recommendation: Mona.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Alluvial Fans: Hazards and Management (FEMA 165)

FEMA 165 SPC . Analysis
Windows and Doors N/A None. FEMA 165 doss not address plumbing.
(Page 10}

Recommendation: None.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Manual for the Construction of Residential Basements in Non-Coastal Flood Environs (MCRB)

MCRB $PC
Chapter [l Basament 301.12
Construction {Pages 13-75) 1204.1
Chapter ¥ Basements in Floods

(Page 88-126)

Chapter VIl Appendix A - Scils Data
{Pages 184, 166}

Chapter VIl Builder's Guide

{Pages 188, 206, 209, 211-262)
Hydraulic/Hydrologic Manuai
{Pagses 7-10)

Analysis

The majority of the MCRB doas not address plumbing.
However, [I.B.8 does address plumbing materials, sewsar
systems, and potable water supply systems. MCRB requires
gate valves on the sanitary sewer outists from the house and
the potable water supply system to be designed in such a
manner to pravent contamination from flood waters. The SPC
‘prohibits deleterious discharge of sewage or other waste and
‘requires the water distribution system to be protected against
backflow. This is addressed in 602.6 and 802.7 of the SBCCI
Standard for Floodplain Management.

Recommendation: The SPC should be revised to reference the SBCC! Standard for Floodplain Management.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Wet Floodproofing Bulletin, No. 85-1

No. 85-1 SPC Analysis

Definition N/A None. These sections of No. 85-1 do not address plumbing.

Protection Goals
Considerations for Applicability
(Pages 1-6)

Recommendation: None.

No.851 = - SPC  Analsis

V. Guidelines for lmplementation" N/A - None. These sections of No. 85-1 do not address plumbing.

A.1 Foundations :

A.2 Cavity Wall Construction

A.3 Solid Wall Construction

A.4 Interior Walls

A.5 interior Wall Finishes

A.6 Floors

A.7 Cellings and Roofs

A.8 Building Envelope Penetrations
A.9 Electrical Systems

(Pages 6-11)

Rec_ormnendation: None.

No. 85-1 SPC Analysis

Iv. Guidelines for implementation N/A None. The SPC doesn't address HVAC equipment.
A.10 HVAC '

(Page 11)

Recommendation: None.

No. 851 SPC Analysis
A.11 Plumbing and Water Ch. 12 No. 85-1'A.11 requires that interruptible water supply sources
(Not in Scope) 1204 be protected from contamination by a check vaive. The SPC
{Page 12) does require backflow prevention. No. 85-1 requires a sealed
holding tank for those disposal systems required to remain in
301.10 operation during a flooding event. Sewage systems should

have a manual valve or a backwater vaive at building
penetration. The SPC requires a backflow valve for sewage
reversal only.

Recommendation: (1) Revise SPC to reference Standard for Floodplain Management, (2) Revise SPC to add a principle
for flood plain areas. -
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Foundation Wall Openings, No. 85-2

No. 852 SMC Analysis
Flood Forces ' : NiA Nene. This section of No. 85-2 doas not address plumbing.
{Pages 1-3) o :

Recommendation: Mone.

No. 852 SPC Analysis
Openings Design Criteria _ N/A Nene. The SPC dees not address squipment access or
(Pages 4-8) foundation wall openings.

Recommendation: MNone.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Breakaway Walls, No. 85-3

No. 85-3 SPC Analysis

Il. Wind and Water Forces N/A None. No. 85-3 does not address plumbing.

1ll. Design Approach
IV. Design Considerations
(Pages 2-10)

Recommendation: None.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Wind Design Standards and the NFIP, Nc. B88-1

No. 88-1 SMC Analysis
Pages 1-5 N/A None. No. 88-1 does not address plumbing.

Recommendation: MWons.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Flood Resistant Materials, No. 88-2

No. 88-2 SPC Analysis
Pages 1-7 o "N/A None. No. 88-2 do not address plumbing..
Recommendation: None. '
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STANDARD PLUMBING CODE {SPC} COMPARISON

Technical Standards Bulletin: Free of Obstruction Reguirement in Coastal High Hazard Areas Mo. 88-3

No. 883 SPC Analysis
Lower Area Obstructions NfA ' None. No. 88-3 doss not address plumbing.

Obstructions Cutside the Perimeter
of the Coastal Building
Obstructions Aftached 1o But
Qutside the Building Perimeter
(Pages 2-6)

Recommendation: Wone.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Protection of Elevator Equipment in Flood Hazard Areas, No. 88-4

No. 884 SPC Analysis
Recommendations . & N/A ‘ None. No. 88-4 does not address plumbing.
(Page 3) :

Recommendation: None.
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STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: NFIP Requirements for Below Grade Parking Garages in Flood Hazard Areas,
Mo. 80-2 : :

No. 90-2 SPC Analysis
Pages 1-4 NiA None. No. $0-2 do not address plumbing.

Recommendation: MNone.
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STANDARD PLUMBING CODE. (SPC) COMPARISON

Technical Standards Bulletin: Non-Residential Floodproofing Certification Requirements of the National Flood
insurance Program, No. 90-3

No. 90-3 SPC Analysis

Section D-2 - w0+ - - N/A . = N0."90-3 requires all utilitiés to be (1) above design fiood or (2)
(Pages 1-6) ' completely enclosed by the building's watertight walls or (3) be

completely watertight. The SPC would not prohibit such
installation, but only reguiates size of space for setting fixtures.

Recommendation: Revise SPC to reference the Standard for Floodplain Management.

B-118



STANDARD PLUMBING CODE (SPC) COMPARISON

Technical Standards Bulletin: Instaliation of Manufactured Homes in Special Flood Hazard Areas, No. 90-4

No. 90-4 sPC Analysis
Pages 3-19 NiA None. Mo. 90-4 does not address plumbing.

Recommendation: Nong.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM;) COMPARISON

The Standard for Floodplain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

NFIP_(Requlations for Floodplain Management and Fiood Hazard ldentification) (44 CFR 59.1, 60.6, and 60.3)

59.1 - Definitions

NFIP SFM Analysis

Appurtenant Structure 202 NFIP contains a definition of *appurtenant structure* and "critical
Critical Feature feature* since it addresses requirements for flood insurance.
Storm Caliar NFIP contains a definition of a "storm ceilar* which is used as a

temporary shelter against severe tornado or similar wind storm
activity. SFM does not contain these definitions since it does
not address flood insurance or temporary shetters against wind

storm activity.

Recommendation: None.

NEIP SEM Analysis

Base Flood 202 The definitions in NFIP and SFM are compatible. NFIP’s
" Basement definition of *manutfactured home" does not include a

Breakaway Wall *recreational vehicle* while SFM includes "mobile homes, park

Building trailers, travel trailers, and similar transportable structures

Development ‘ placed on a site for 180 consecutive days or longer and

Elevated Building intended to be improved property.”

Existing Construction

Fiood

Floodplain or Flood-Prone Area

Lowest Floor

Manufactured Home

100-year Fiood

Structure

Substantial improvement

Recommendation: None.

60.3 - Floodplain Management Criteria for Flood-Prone Areas

NFIP SEM Analysis
60.3(b){8) Manufactured Home 603 Both NFIP and SFM are compatible however SFM does not
Installation permit the placement of a manufactured home within a

designated floodway or coastal high hazard area.

Recommendation: In order to avoid confusion, NFIP and SFM should list the zone designation (A, AO, AH, VO, M, etc)
along with the word description (floodway, coastal high hazard).

NFIP SFM Analysis 7
60.3(c)(2) Elevation for Residential 602.1.1 Both NFIP and SFM require elevation of the lowest horizontal
Structures : structural member of the lowest floor including basement to be

elevated to or above the base fiood level.

Recommendation: None.
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NFIP

60.3{c1{3}) Elevation for Mon-
Resldential Structures; Floodproof
Walls for Non-Residential Structures

Recommendarion: Wons.

NFIP

60.3(c){5) Flood Openings

Recommendation: MNone.

NFIP

60.3(e){4) Piling

Recommendation: Mona.

NFIP

60.3(e){5} Breakaway Walls

Recommendarion: Noneg.

NFIP
60.3(e)(6) Fill

Recommendarion: MNona.

60.6 - Variances and Exceptions.

NFIP

60.6(c}{2)( Floodproct Walls
60.6(c}{2)(iv) Use of a Registered

Professional

SFM
g02.1.2

SFM
g02.2

SFEM
801.3

SFM
801.4

SFM
801.5

SEM

800.3
S00.4

Anafysis

Bath NFIP and SFM permit the structure to be constructed
below the basse flood slevation provided the struciure is
floodprocfed up to the base flood level.

Anabysis

Both NFIP and SFM reqguire two openings in.walls below the
base flood elevation to allow the entry and exit of floodwaters
to automatically equalize hydrostatic flood forces on the exterior
walls.

Analysis

Both NFIP and SFK4 requires the structura in a high coastal
high hazard area to be elevated on pilings or columns and
sacurely anchored to resist flotation, collapse, and permanent
lateral movement due to the effects of wind and water loading.

Analysis
Both NFIP and SFM require areas below the lowest fioar to be
free of obstruction or constructed with nonsupponing

breakaway walls, open wood lattice, or insect screening
intended o collapse under wind and water loads.

Analysis

Both NFIP and SFM prohibit the use of fill material for siructural
supporn in coastal high hazard areas.

Analysis

Both NFIP and SFM reguire the basement area together with
utilities and sanitary facilities below the fiocdproofed design
level, to be watertight with walls that are impermeable 1o the
passage of water without human intervention. The SFM does
not permit floodproofing of walls below the tiood level for
residential structures. Both NFIP and SFM require the
floodproofing measures to be certified by a registered
professional engineer or architect.

Recommendation: Nons, since floodpreofing of basements is allowed only in communities that have been granted an

exception by FEMA.
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NFIP SFM Analysis v
60.6(c)(2)(i) Basement Top of Floor 600.1 NFIP permits the basement floor to be up to five feet belowthe

Elevation 604.2 elevation of the base flood. NFIP permits the area surrounding

60.6(c){2) (i) Fill 604.3 the structure to ba protected by fill material to or above the
800.2 glevation of the base flood. SFM requires the lowest fioor to be
801.5 located abovs the base flood elevation. SFM does not permit

the use of fill material as a buffer from storm surge in coastal
high hazard areas.

Recommendation: None.

NFIP SEM Analysis
60.6(c)(2)(v) Building Inspection Chapter 4 Both NFIP and SFM require the authority having jurisdiction to

verify that the provisions of the standard are satisfied.

Recommendation: None.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are unigue to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Elevated Residential Structures {FEMA 54)

FEMA 54 SEM Analysis

Posts 801.1 FEMA 54 addresses the use of wood, concrete, or stesl posts
Post Embedment as the foundation to elevate residential structures. General
Post Anchorage , commentary is made about installation, handling, and lateral
[Pages 68-71) resistance. SFM does not address post foundations but

references Chapter 13 of the Standard Building Code for pile
* system design and instaliation.

Recommendation: FEMA 54 should combine post foundations and pile foundations into one section.

FEMA 54 SFM Analysis

Piers 801.1 FEMA 54 describes the suitability of pier foundations and types
Brick and Concrete Masonry Piers of pier foundations suitable for flood areas with iow velocity and
Concrate Piers minimal erosion. FEMA 54 provides minimum reinforcing,

Pier Footings minimum dimensicnal requirements, maximum height, spacing,
Shear Walls and Floor Diaphragms and recommended shape. FEMA 54 requires the piers to be
{Pages 75-77, 79) filled with concrete. FEMA 54 provides a general description

and discussion of poured-in-place concrete piers. FEMA 54
requires the footing sizes to be based on the properties of the
soil. FEMA 54 addresses the use of plywood shear walls and
floor diaphragms to brace piles or post foundations. SFM
raquires foundations to have adequate scil penetrations to
rasist the combined wave and wind loads to which they are
subject. SFM does not address the actual requirements for the

piers.
Recommendation: None.
FEMA 54 : SEM Analysis
Pier Foundation Connectien B01.3 v - FEMA 54 addresses ancherage of platform framing
{Pages 84, 85) ' construction to pler foundations. SFM requires all components

including flocr frames to be secursly fastened and adequately
interconnected to resist loads anticipated during flooding.

Recommendation: Mone.

FEMA 54 SFM Analysis

Floor Beams NIA FEMA 54 provides a general discussion of built-up floor beams
Cantilevers and cantilevered beams. FEMA 54 provides a "rule of thumb®
{Pages 88, 87} far the length of cantilever. SFM does not address construction

materials. Construction materials are addressed in the SBCC!
Standard Building Code.

Recommendasion: FEMA 54 should deilete the "rule of thumb. "
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FEMA 54 SEM

Floor Beam to Ficor Joist 801.3
Connection ' '
(Page 88)

Recommendation: None.

FEMA 54 SFM

Figure 4.48, Protective Utilty Shaft ~ 602.5
(Page 92)

Recommendation: None.

FEMA 54 SEM

Mechanical Equipment 602.5
(Page 93, Paragraph 2)

Recommendation: None.

FEMA 54 SFM
Septic Tanks o 501.2
(Page 93, Paragraph J) 602.7

Analysis
FEMA 54 requires positive connection between the ficor joists
and floor beams. SFM requires all components of the building

to be securely fastened and adequatsly interconnected to resist
loads anticipated during flooding.

Analysis
FEMA 54 and SFM require utility protection.

Analysis

Both FEMA 54 and SFM require the mechanical equipment to
be designed and located so as to prevent water from entering
the components.

Analysis
FEMA 54 requires septic tanks to be floodproofed to prevent
the tank from rising out of the ground. FEMA 54 and SFM

requires the tank to be designed to minimize or eliminate
discharge of effluent into the fioodwaters.

Recommendation: None. SFM should address buoyancy forces on tanks.

FEMA 54 SFEM

Building Materials N/A
‘Wood

Stesl

Concrete and Masonry

Insulation

(Pages 93-96)

Recommendation: NONS.

FEMA 54

82

Glossary
(Pages 113-115)

Recommendation: None.,

Analysis

FEMA 54 addresses the need for preservative treatment,
corrosion protection, and increased durability of building
materials exposad to the elements and flood water. FEMA 54
addresses the need for insulation on the exposed floor of an
elevated residence. SFM does not address building materials
or insulation requirements. This is addressed in the CABO
Model Energy Code.

Analysis

Both FEMA 54 and SFM contain some of the same definitions
and some different definitions. The definitions are appropriate
for each document.
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FEMA 54 SFM Analysis

Parformance Criteria 401.3 . FEMA 54 addresses performance criteria used to design

{Pages 125-135) 801.3 buildings to withstand the design ficod {1} without causing
unacceptable risks to its occupants or to adjacent propsrty
owners, (2} without causing unacceptable health hazards to its
occupants, or {3) without sustaining damage to unacceptable
magnitude. SF requires the building to be certified by a
registered professional enginesr or architect that it is designed
to withstand velocity waters, wawve action, and wind loadings.
SFW requires all components to be securely fastaned and
adequaiely interconnected to resist the loads anticipated during
flocding.

Recommendarion: FEMA 54 should include performance criteria for snow and seismic loads. The use of the phrases
“unacceptable risks”, ‘unacceptable health hazards®, and “unacceptable magnitude” are too subjective.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The_Standard for Floodplain Management contains provisions which are unigue to floodpiain management and
" does _not contain provisions for conventional construction contained in the Standard Codes.

Coastal Construction Manual (FEMA 55)

FEMA 55 co SFM - Analysis

4.1 Flood Frequency " 801.1 Both FEMA 55 and SFM reference the base flood (100 year) as

(Page 4-1, Paragraph 4) : the water force for which the structure must be designed to
resist.

Recommendation: - None.

FEMA 55 SFM Analysis
4.1.1 Wind 801 FEMA 55 references the procedures of ANS! A58.1-1982 for
(Page 4-1, Paragraphs 6 & 7 design with particular emphasis placed on elavation of the roof
Page 4-2, Figure 4-1 above grade and high wind pressures at the corners of the

" Page 4-3, Paragraphs 2 & 3 house, at and under roof eaves, and at the peak of the roof.
Page 4-6) SFM references 1205 of the Standard Building for design wind

loads. SBC permits ASCE 7-1988 (formerly ANSI A58.1-1982)
in addition to the wind load provisions of 1205.

Recommendation: FEMA 55 should update its reference to ASCE 7-1988.

FEMA 55 SFM Analysis

4.1.2 Salt Air, Moisture and N/A FEMA 55 providés general discussion of the hazards of satt air,
Wind-Driven Rain moisture and wind driven rain on wood, botts, rails, and
(Pages 4-7, 4-8) connectors. SFM does not address decay or corrosion of

building materials.

Recommendation: None.

FEMA 55 SFM Analysis
4.1.3 Water, Waves, and Debris 401.3 FEMA 55 addresses the impact loads exerted on the piles as
{Page 4-8; Paragraph 4) the resuft of the movement of debris, (fences, porches, stains,

utility poles, etc.) FEMA 55 has provided for the coilision of a
300 pound object moving at surface water velocity and
decelerating over a maximum distance of 0.5 ft. SFM requires,
in coastal high hazard areas, certification from a professional
engineer or architect that the building is designed to withstand
velocity waters, wave action, and wind loadings.

‘Recommendation: None since both address the issue of damage only from different directions: FEMA-prescriptive, SBC-
performance.
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4.1.4 Effacts of Forces on Higher 801.1
and Larger Structures
{Page 4-9)

Analysis

FEMA 55 discusses the mgher wind forces, uplift and
overturning with respect to the height of the duilding. SFM
refers to 1205 of the Standard Building Code, which does
address building height, for design wind load waluss.

Recommendation: FEMA 55 should provide velocity pressures (psf) for varied wind speeds and building hsight.

FEMA 55 SFM
4.2 Construction Materials - Nf&
{Page 4-9)

Recommendation: None.

FEMA 55 SEM

42.1.1 Pilings (Wood) 801.1
{Pages 4-8, 4-10) :

Analysis

FEMA 55 provides a general discussion of the typas of
construction materials (wood, steel, concrete) and their use in
the coastal environment. SFM doss not address construction
materials.

Analysis

FEMA 55 provides general commants on the use of wood
pilings {species and decay resistance). SFM refers to Chapter
13 of the Standard Building Code for pile design and
instaltation.

Recommendation: Wone since neither FEMA 55 or SFM actually containg specifications for timber pilings. .

FEMA 55 SFM

4.2.1.2 Main Suppeorting Mambers 401.3
{Beams, Wood)
{Page 4-10)

Pmsis

FEM& 55 provides general nailing requirements and sphce
location. SFM requires the design to be certified that the
building will withstand velccity waters, wawve action, and wind -
loadings.

Recommendation: FEMA 55 should provide more spacific parameters for which the stated nailing is approprﬁéta'.

FEMA 55 SFM

42.1.3 Other Wood Construction NfA
Members
{Page 4-10}

Recommendation: Nona.

FEMA 55 SFM
4214 Wood Preservative NfA
(Page 4-10} :

Recommendation: None.

Analysis

" FEMA 55 does not require preservative treatment of

miscelianecus wood members but highty recommends it. SFM

_ does not address preservative treatment of wood.

Analysis

FEMA 55 requires wood members to be treated to resist insect

* infestation, dry rot, decay fungi, and the effects of exposure to

salt air and water and provides general . discussions of wood
preservatives. SFM does not address presarvative treatmert.

B-127



FEMA 55

4.2.2 Masonry Materials
and Concrete
(Page 4-11)

Recommendation: None.

FEMA 55
4.2.3.1 Aluminum
(Page 4-11)

Recormunendation: None.

FEMA 55

4232 Steel
(Page 4-11)

Recommendation: None.

FEMA 55

4.2.3.3 Dissimilar Metais
(Page 4-11)

Recommendation: None.

FEMA 55

4.3.1 Foundations (Design Details)

(Page 4-11, 4-12)

SFM
N/A

SFM
N/A

SFM
N/A

SFM
N/A

SFM
801.1

Analysis

FEMA 55 addresses the general use of masonry and concrete
in the coastal environment. SFM does not address building
materials.

Analysis

FEMA 55 addresses the problem of corrosion of aluminum in
the coastal environment. SFM does not address corrosion on
building materials.

Analysis

FEMA addresses the problem of corrosion of unprotected steel
shapes and anchoring devices (nails, botts, etc.) and the need
for regular inspections, maintenance, and replacement of
corroded metal parts. SFM does not address corrosion,
regular inspection, maintenance, and replacement of corroded
metal pans.

Analysis

FEMA 55 addresses the corrosion which occurs when
dissimilar metals are placed in contact with each other. SFM
does not address dissimilar metais.

Analysis

FEMA 55 recommends foundation types which are suitable for
supporting elevated structures in coastal high hazard areas.
SFM permits any type of foundation provided it is designed to
resist the combined wave and wind loads which it is likely to be
subjected.

Recommendation: None since FEMA 55 is “prescriptive” and SBC is "performance” oriented.

EEMA 55

4 3.1.1 Soil Conditions
(Pages 4-12, 4-13)

Recommendation: None.

SEM

801.1

Analysis
FEMA 55 addresses the need to detsrmine the quality of the
soil for foundation purposes. SFM refers to Chapter 13 of the

Standard Building Code which requires a soils investigation for
pile foundations.
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FEMA S5

4.3.1.2 Piles
(Pages 4-13 to 4-18}

SFM
801.1

Analysis

FEMA S5 provides general information on types of piles, the
need for sufficient pile embedment, and methods of pils
installation. SFM refers to Chapter 13 of the Standard Building
Code for pile system design and installation which requires a
foundation investigation and report.

Recommendarion: FEMA 55 should emphasize that the type of pile, pile depih, and method of instaliation shouid be

based on the soils investigation.

FEMA 55

43.1.3 Posts (Woed)
(Page 4-18)

SFM
801.1

Analysis

FEMA 55 explains that wood posts are recommaended in areas
subject to wave forces andfor scour and erosion. SFM refers
to Chapter 13 of the Standard Building Code for pile system

gesign and installation but does not address post foundations.

Recommendation: FEMA should combine post foundations and piles into one section with mora prescriptive

requirements.

FEMA 55

4.3.1.4 Piers
(Page 4-18 to 4-20)

SFM
811

Analysis

FEMA 55 addresses the use of plers to elevate structures and
the need for reinforcing and anchorage of the focotings in ¥
zones and coastal A zones. FEMA S5 also provides general
construction guidelines. SFM requires the foundations to have
adequate soit penetrations o resist the wave and wind [cads to
which they are [ikely to be subjected during a flood.

Recommendation: FEMA 55 should clarify that the reinforcing, footing size, and grade beam should be based on the

design forcas.

FEMA 55

4.3.21 Framing Methods
{Pages 4-20, 4-21)

Recommendation: Mong.

FEMA 55

4322 Beams
{Pages 4-21, 4-22)

Becommendation: MNone.

SFM

MNA

SFM

NIA

Analysis

FEMA 55 addresses platform framing and pole construction.
SFM does not address any type of construction.

Analysis

FEMA 55 addresses the preferable direction of floor beams to
reduce the impact force of the storm water. FEMA 55
addresses built-up and solid beams, and “glulam® beams. SFM
does not address any type of construction.
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FEMA 55 SFM Analysis

4.3.23 Joists and Rafters _ N/A The title of the section in FEMA 55 is joists and rafters but -
(Page 4-22) o ’ rafters are not addressed. FEMA 55 describes manufactured
' ' - wooden |-beams, recommends cross bridging for all floor joists
located in the V-zone, and describes typical cross bridging
methods. SFM does not address joists and rafters.

 Recommendation: FEMA 55 should delete the reference to rafters.

FEMA 55 SFM Analysis
4.3.2.4 Subflooring , N/A - FEMA 55 addresses the use of lumber and plywood
{Pages 4-22, 4-23) . » 7 subfiooring. SFM does not address subfiooring.

Recommendation: None.

FEMA 55 SFM Analysis ‘
4325 Studs N/A FEMA 55 recognizes that 2x4 wood studs at 16 inches on
(Page 4-23) center are commonily used and permits 2x6 wood studs and

metal studs. SFM does not address studs of any type.

Recominendation: None.

FEMAS5S ’ SFM . Analysis

4.3.2.6 Wall Sheathing 801.1 : FEMA 55 provides the minimum thickness and nail spacing for
4.3.2.7 Wall Bracing , , plywood wall sheathing and permits let-in diagonal wood
(Pages 4-23, 4-24) ‘ ' bracing, diagonal boards, and plywood as wall bracing. SFM

does not address types of wall sheathing or bracing but does™
require the design wind loading values to be based on 1205 of
the Standard Building Code. ' '

Recommendation: FEMA 55 shouid combine wall sheathing and wall bracing into one section and address the design
requirements for the wall bracing method chosen.

FEMA 55 ' SFM Analysis
4.3.2.8 Roof Details 801.1 ' FEMA 55 provides details and recommendations for roofs,
43.3 Foundation Bracing 801.3 bracing, shear walls, and connections. SFM does not address
4.3.3.1 Knee Braces N o - .details but does require all buildings and structures to have all
4332 GradeBeams . == ' components securely fastened and adequately interconnected
4.3.3.3 Truss Bracing . . to resist the loads anticipated during flooding. :

4.3.3.4 Shear Walls

434 Connections

4.3.4.1 Roof to Wall

4.3.4.2 Wall to Floor Joists

4.3.4.3 Floor Joist to Floor Beam

4.3.4.4 Floor Beam to Pile, Post, or
Pier

{Page 4-24 to 4-40)

Recommendation: FEMA 55 should provide some design values or wind speeds for which the connections and details
are appropriate.
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FEMA 55 © SFM

435 Brezkaway Walls 8014
4.3.5.1 Breakaway Wall Designs
4.3.5.2 Design Considerations. for
Breakaway Walls
{Page 4-41 to 4-49)

Analysis _

Both FEMA 55 and SFM permits breakaway walls to enclose
the space below the lowest slevated floor and provides the
design loading for the breakaway walls. FEMA 55 also
provides commentary type language, breakaway wall designs,
details, and design process far breakaway walls {screening,
lattice, wood stud walls, metal'stud walls and masonry walls.]

Recommendarion: Mone athough FEMA 55 provides commentary type language the requiraments in FEMA 55 and SF

are compatibie.

FEMA 55 SFM

436 Utilities 602.5
(Pages 4-50 to 4-52)

Analysis

Both FEMA 55 and SFM require the utilities to be designed and
located so as to be protected from inundation and to minimize .
the chance of impairment during flooding. FEMA 55 requires
protection of utilities from the potential damage from wave
impact.

Recommendarion: FEMA 55 should address the potential damage from high winds in coastal areas.

FEMA 55 SFM
4.3.7 Wind and Storm Protection NfA
of Interior

4.3.7.1 Window Selection
4 3.7.2 Operable Shutters
{Pages 4-52 to 4-54)

Recommendazion: MNone.

FEMA 55 SFM
4.3.7.3 Gable and Eave Yents 801.3
(Page 4-54)

Recommendation: None.

FEMA 55 SFM
4.2.7.4 Roofing Materials 801.3
{Page 4-54)

Recommendation: MNone.

Analysis

FEMA 55 provides commentary type language on the need 1o
protect the building from glass breakage o prevent water
damage, the importance of wirdow sslection to reduce water
infiltration, and the need for shulters 1o protect against wave
and wind action. SFM does not address protection of
cpenings.

FEMA 55 addresses the vulnerability of vents to wind and wind-
driven rain and emphasizes the imponance for the careful
selection of attic ventilators in order 10 assure that they will
withstand the wind loads. SFM does require all components to
be secursly fastened and interconnected to resist the loads
anticipated during flooding. '

Analysis

FEMA 55 smphasizes the need to use self-sealing, heavyweight
shingles to avoid the possible loss of roofing materials in high
winds. SFM reguires all components including roofs and
sheathing to be securely fastened and adequately
interconnected to resist the loads anticipated during flooding.
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FEMA 55

4.3.8 Maintenance
{Pages 4-54, 4-55)

Recommendation: None.

FEMA 55

5.1 General Design Considerations
(Pages 5-1, 5-2)

SFM
N/A

SFM

801

Analysis
FEMA 55 emphasizes the need for maintenance of all parts of
buildings exposed to coastal snvironment because of the

accelerated deterioration. SFM does not address mainteanance
of building components.

Analysis

FEMA 55 prohibits enclosure for habitation at grade beneath
mid-rise and high-rise structures. Nonessential enclosures
such as entrances, lobbies, parking areas, and storage areas
must have breakaway walls. SFM raquires the space below the
lowest floor either free of obstruction or constructed with
breakaway walls. FEMA 55 requires thicker concrete cover
over reinforcing steel to provide added corrosion protection of
the reinforcing steel. SFM does not address corrosion
protection. FEMA 55 addresses the need to dasign for wind
and water forces. SFM requires the building to be anchored to
resist flotation, collapse, and lateral movement due to the
effects and water loading.

Recommendation: FEMA 55 should address snow and seismic loads.

FEMA 55

5.2 Foundations
(Page 5-2)

Recommendation: None.

FEMA 55

5.3 Slabs at Grade
(Pages 5-3, 54)

Recommendation: None.

SFM
801.1

SFM

801.1

Analysis

FEMA 55 emphasizes the need for pile foundations that are
embedded deeply to provide a safety margin against scour.
SFM refers to Chapter 13 of the Standard Building Code for pile
system design and installation with emphasis on embedment
depth to take into account reduced capacity caused by scour.
SFM prohibits the use of mat or raft foundations where soil
materials are subject to scour and erosion from wave velocity
conditions. FEMA 85 permits strip footings and mat
foundations in zones of reduced velocity and wave action.
FEMA 55 lists common types of piles and shows typical
pile/pile cap/column/grade beam details.

Analysis

FEMA 55 requires the slab supported on the soil to be a
minimum of 4 inches thick with minimal reinforcing in the form
of welded wire fabric. SFM doas not address minimum
thickness of slabs at grade. FEMA 55 addresses the use of
designed slabs and grade beams to laterally support the pile
foundation system. SFM refers to Chapter 13 of the Standard
Building Code for pile system design and installation.
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5.4 Superstructure NiA FEMA 55 provides commentary type fanguage and typical
5.5 Elevated Floors details of the superstructure of 2 building which includes
{Pages 54 10 58) columns, beams, siabs, and shear walls. FEMA 55 provides

commentary type language for elevated concrete floors. SFM
is a performance standard and not a commentary.

Recommendation: Wone.

FEMA 55 SFM Analsis
5.6 BExtericr wall Systams 801.3 FEMA 55 provides commentary type language on sxtarior wall
(Pages 5-8, 5-8) systems of masonry or metal studs and the fastening msthod

of the walls. FEMA 55 requires the walls 10 be designed 1o
resist the lateral forces sncountered. SFM requires ail
components of the building to be securely fastened and
adequatsly irderconnacted to resist the loads anticipated during
flooding.

Recommendation: None since both require the walls to be designed for the lateral forces encountered, however FEMA 55
should address seismic loads.

FEMA 55 SFM Analysis
5.7 Recommendations 401.3 FEMA 55 requires mid-rise and high-rise structures to be
{Page 5-9) designed by a "design professional®. SFM requires buildings in

coastal high hazard areas to be certified that it is designed to
withstand velocity waters, wave action, and wind loadings.

Recommendation: None since both require a design professional.
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Appendix A Design Tables . . 4013 FEMA 55 provides design tables. SFMis a performance

Figure A-1_number of piles required 801 ; standard and not a specification code.
Table A-1 downward loads per pile - )
Table A-2 horizonal wind loads per -
- pile in 80 mph winds :
Table A-3 minimum embedment -
depth of piles
Table A4 maximum unbraced

height of piles in 80 mph
winds and flood forces
Table A-4.1 maximum unbraced
height of piles suppomng
. - -breakaway walls
Table A-5- - uplift loads per.foot of
. wall in 80 mph winds
Table A6 - . upliit loads per pile in 80
. mph winds.
Table A7  capacity per bott of floor -
“beam connections

Table A8 concrete masonry unit
~ piers -
Table A-9 concrete piers

Figure A-2 concrete pier cross section

Figure A-3 grade beams and siabs

Table A-10 fastener capacities in
shear

Table A-11 fastener schedule for
breakaway walls

(Pages A-1 to A-47)

Recommendation:. None.

FEMA 55 SFM Analysis

Appendix B - Bracing 401.3 FEMA 55 provides various recommendations and details for
B.1 knee bracing ' 801 bracing methods. SFM is a performance standard and not a
B.2 truss bracing specification type code.

B.2.1 diagonais

B21.1 lumber diagonals

B.21.2  threadbar diagonals

B.2.2 struts

B.3 grade beams

Table B-1 horizontal water loads
per piie in 80 mph winds

Table B-2 loads of tranaverse
truss membaerse

Table B-3 aliowable loads for
single 2x8 diagonals

Table B-4 aliowabie loads for
single 3x8 diagonals

(Pages B-1 to B-15)

Recommendation: None.
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FEMA 55 ' SFM

—

Appendix D - Design Equations and  NfA

Procedures
o1 Procedure A-1: downward lcads
pear pile
0.2  Procedurs A-2: horizontal wind
loads per pile

0.3 Procedure A<3: minimum
embedment depth of piles

0.4  Procedure A<4: maximum
unbraced height of piles

D5  Procedure A-4.1: maximum

. unbraced height of piles

supporting breakaway walls

D&  Procedure A-5: uplift lcads per

foot of walls

0.7 Procedura A-5: uplift [oads per
pile

08  Procedure B-1: herizental water
loads per pile

D8 Procedure B-2: loads fransferred
to foundation truss members
{Pages DO-1 to D-32)

Recommendation: Nons.

FEMA 55 SFM
G-2 Purpose 1001
{Page G-1}

- Recommendation: Wona.

FEMA 55 SFM
3-3 Scope 100.1
{Page G-2} 102.1

Recomumendation: Nona.

FEMA S5 SFM

G-4 Definitions 202
{Pages G-2, G-3) :

Recommendation: Nena}

Analysis

FEMA 55 contains design equations and procedures which are
needed to evaluate individual designs. SFM is a performance
standard with design being based on good engingering
practice.

Anzlysis

The purpose of both FEMA 55 and SFM is to minimize losses ‘
due to fiood conditions in specific areas through the
establishment of comprahensive regulations for floodplain
manragement. -

Analysis
Both FEMA, 55 and SFM apply to new construction and
additions to existing structures.

Analysis

The definftion of base flood slevation, breakaway wall, and
coastal high hazard area appear in both FEMA 5§ and SFM.
FEMA 55 contains design type definitions {dead load, live load,
pile cluster, piling foundation, and uplift pressure.) SFM
contains floodplain management fype definttions {area of
shailowing flooding, fiood, flood hazard boundary map, flood
insurance rate map, floodproofing, lowest floor, storm water
detention, etc.)
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EEMA S5 SFM

G-5 Elevation Standards 600.1

{Page G-3) 602.1.1
800.2
801.1
801.6

Recommendation: None.

FEMA 55 ' SEM
G-6 Determination of Loading Forces 401.3
G-6.1 Water Loads 801.1
G-6.2 Wind Loads

(Page G-3)

Analysis

FEMA 55 prohibits new construction or substantial
improvements from being seaward of an established setback
line and requires it to be elevated above the BFE. SFM
requires the iowest portion of the horizontal members of the
lowest floor to be sievated above the BFE and new
construction be located landward of the reach of the mean high
tide.

Analysis

Both BEMA 55 and SFM require the structure to be designed to
withstand velocity waters, wave action, and wind loadings.
FEMA 55 references ANSI A58.1-1982 for the wind load
provisions. SFM references 1205 of the Standard Building
Code which contains a basic wind speed map, use factors,

velocity pressures, and coefficients for wind design in addition
to referencing ASCE 7-88.

Recommendation: FEMA 55 should update its reference ASCE 7-88.

FEMA S5 SFM
G-7 Foundation Standards 401.3
G-7.1 Pile Foundation Design 801.1

G-7.2 Column Foundation Design
(Pages G4, G-5)

Recommendation: None.

FEMA 55 SFM
G3 Anchoring Standards 601.1
G-8.1 Connector and Fasteners 801.1
G-8.2 Beam to Pile Connections 801.3

(G-8.3 Fioor to Deck Connections

G-8.4- Exterior Wall Connections

G-8.5 Ceiling Joist/Rafter
Connections

G-8.6 Projecting Members

(Pages G-5, G-6)

Analysis

Both FEMA 55 and SFM require the foundations to be designed
to resist the combined wave and wind loads which they are
likely to be subjected during a flood. FEMA &5 contains
minimum and maximum pile spacing, minimum embedment
length, dimensional requirements for wood piles, minimum
compressive strength for concrete piles, and methods of
bracing piles. SFM refers to Chapter 13 for pile system design
and instaliation.

Analysis

Both FEMA 55 and SFM all compaonents to be securely
tastened and adequately interconnected to resist the loads
anticipated during flooding. FEMA 55 requires corrosion

protection for connectors in exposed locations. SFM does not
address corrosion protection.

Recommendation: SFM should address corrosion protection of metal connectors.
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FEMA 55

3-8 Roof Sheathing
{Pages G-6, G-

Recommendation: Wona.

FEMA 55

G-10 Protection of Openings
(Page G-T}

Recommendarion: Mone.

FEMA 55

G-11 Use of Space Below the
Lowest Elevated Floor

3-11.1  Breakaway Wall Design
Standards

G-11.2 Certification of Breakaway
Walls

(Pages G-7, G-8)

Recommendation: Nons.

FEMA 55

3-12 Utilities
{Page G-8}

Recommendation: None.

FEMA S5

G-13 Centification of Requiraments
{Page G-8)

801.3

SFM
801.1

SFM
8014

602.5

401.3
801.7

Analysk
FEMA 55 provides the minimum thickness of roct sheathing,
requires corrosion resistant fasteners, requires the application
of waterproof industrial adhesive 1o all bearing surfaces of
ptywood used in the sheathing of comers, gable end, or roof
overhang, and provides commentary language addressing roof
slopes. SFM raguires all componants including roofs and
sheathing to be securely fastenad and adequatsly
interconnected to resist the loads anticipated during floeding.

Analysis

FEMA 55 requires openings 1o be constructed 1o withstand
loads due to the design windspeed. SFM doss not address
protection of openings. SFM refers o 1205 of the Standard
Building Code which requires the openings to be designed as
compenents and cladding.

Analysis

Both FEMA 55 and SFM permits breakaway walls to enciose
the space below the lowest alevated floor and provides the
design loading for the breakaway walls.

Analysis

FEMA 55 requires tha utilities to be slevated above the BFE
and backflow valves for combined sanitary sewer and storm
drainage systems which have openings below the BFE. SFM
requires the utilities to be designed and located so as to be
protected from flooding and to minimize the chance of
impairment during flooding.

Analysi
FEMA 55 requires new and substantial improvements which do
not comptly with sections 7 and & of this Coastal Code to be
designed by a registered professional enginger or architect.
SFM requires certification from a registered professional
engineer ar architect that the building is designed to withstand
velocity waters, wave action, and wind loadings.

Recommendation: FEMA 55 should provide parameters for which sections 7 and 8 are appropriate {wind load, height-

abowve grade, sic.)
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FEMA S5 SEM Analysis

G-14 Reference Documents Chapter 11

FEMA 55 references ANSI AS58.1-1982 and Shore Protection
(Page G-8)

Manual by the Department of the Army. SFM references FEMA

15, FEMA 54, FEMA 55, FEMA 85, FEMA 104, and EP 1165 2
314.

Recommendation: FEMA §5 should update reference to ASCE 7-88.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM)} COMPARISON

The Standard for Floodpiain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Manufactured Home Installation In Flood Hazard Areas (FEMA 85}

Chapter Il Elevation and Anchoring Techniques

FEMA 85 ' SFM Analysis
Elevation and Anchoring Techniques 600, 601, - FEMA 85 provides gensral techniques which are used 1o
{Page 19) 603, 604 glevate a manufactured home in rivering or coastal floeding

araas. SFM requires the manufactured homs to be slevated
and anchored to resist flotation, collapse or lateral movement.

Recommendation: Wone since FEMA‘/BE contains prescriptiva type requiremsnts and SFM is a performance type standard.

FEMA BS SFM Analysis

Elevation on Fill 500, 601, FEMA 85 provides commentary and prescriptive type language

{Pages 19-20}. 603 on the use of earth fill to slevate a manufactured home. FEMA
’ ~ BOLS 85 prohibits the use of fill material in areas subject to

floodwaters having a velocity graater than 10 fps and where i
will constrict the flow of fiocdwaters and cause increased fiood
elevations or velocity. SFM requires the manufactured home to
be slevated and anchored to resist fiotation, collapse or lateral
movement. SFM does nct permit the placement of
manufactured homas in designated floocdway or coastal high
hazard areas. SFM prohibits the use of fill material for
structural suppor in coastal high hazard areas.

Recommendation: None since FEMA 85 contains prescriptive type requirements and SFM is a performance type standard.

FEMA B5 SFM Analysis
Elevated Foundations 800, 601, FEMA 85 addresses structural technigues, such as piers, posts,
{Pages 21-28) 503 o piles, and similar structural arrangements 1o elevate a

manufactured home above the fiood level. FEMA 85 provides
prascriptive requirsments for these structural techniques. SFM
requires the manufactured home to be elevated and anchered
to resist flotation, collapse, or lateral movement.

Recommendation: None since FEMA 85 contains prascriptive requirements and SFM is a perfarmance type standard.

FEMA 85 ‘ SFM Analysis
Anchoring 601, 603.1 Both FEMA 85 and SFM require the manufactured home to be
{Pagss 28-31) anchored to resist flotation, collapse, or lateral movement.

FEMA 85 provides commentary type lahguage and descriptive
details. The ancharing requirements of the SFM are in addition
1o the anchering requirements provided in Appendix H of the
Standard Building Code.

Recommendation: None since FEMA contains prascriptive type requirements and SFM is a performance type standard.
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FEMA 85

Chapter IV-Design of
Elevated Foundations

(Pages 33-70)

Recommendation: FEMA 85 and HUD's

FEMA 85

Appendix D - Calculational
Procedures

for Elevated Foundations Design
(Pages 89-97)

Recommendation: None.

FEMA 85

Appendix E - Buoyancy and
Drag Forces
(Pages 99-101)

SFM

601, 602.5,
603, 801.1

Analysis

FEMA 85 presents an overvisw of flood-induced loads, tables
of calculated forces, governing design equations, and specific
technical information which can be used to determine an
appropriate elevated design for a manufactured home with the
manufactured home complying with HUD's MHCSS. FEMA 85
provides design procedurss, tables, and details needed to
design bracing and connections. SFM requires the
manufactured home to be elevated and anchored to resist
flotation, collapse or lateral movement. SFM references 1205 of
the Standard Building Code for the design wind load values.
FEMA 85 addresses the sst-up (jacking), utility service,
mechanical systems, and access/egress during flooding
around the manufactured home. SFM requires the utilities to
be designed and located so as to prevent water from emtering
the components to minimize the chance of impairment during
flooding.

MHGCSS should update its reference to wind and snow loads for ASCE 7-88.

SFM
N/A

SEM
603.1

~ Analysis

FEMA 85 contains actual design procedures and formulas
which were used as a basis of the manual. SFM is a
performance type standard and does not contain engineering
analysis procedures.

Analysis

FEMA 85 addresses the forces from buoyancy and drag
caused by the fiood waters. FEMA 85 contains design tables
for vertical tie forces based on home width and water depth.
SFM requires the home to be anchored to resist fiotation,
collapse, or iateral movement. '

Recommendation: None since FEMA 85 contains prescriptive type requirements and SFM is a performance type standard.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management containg provisions which are unique to fioodplain management and

does not contain provisions for conventional construction contained in the Standard Codes.

Fioodproofing Non-Residential Structure (FEMA 102)

FEMA 102

Chapter | Introduction

1.E. Contingent Fleodproofing
Msasures

I.F.1. Flood Shields

LF.2. Watertight Doars

I.F.3. Moveabls Floodwalls
(Pages 8-13)

Recommendation: None.

SFM

Chapter 9

Analysis

FEMA 102 addresses the use of contingent floodproofing
measures that require some type of instaliation, activaticn, or
other preparation immediately prior to the occurrence of a
fiood. These measures include flood shisids, watertight doors,
and moveable floodwalls. SFM does not specifically addrass
contingent floodproofing measures but addrasses floodprecfing
measures in gensral {watertight doors, bulkheads, shutters,
reinforcament of walls to resist water pressures, 81c.)

Chapter Il Floodproofing Design Permanent and Contingent Measures

FEMA 102

liL.B. Elgvation on Fill
{Pages 37-38}

SFM

802
801

Analysis

FEMA 102 addresses the use of fill material to slevate the
building 1o protect it from flood damages. FEMA 102 contains
commentary type language on the design and maintenance of
the fill material. SFM requires buildings within the special flood
hazard area 10 be elevated so that the lowest horizomtal
structural member is elevated above the base fiood elevation,
but does not addrass the method. SFM requires buildings
within the coastal high hazard area to be elevated on piles and
prohibits the building from being elevated on fill material so that -
the lowest horizontal structural member is elevated above the
base flood slevation.

Recommendarion: MNone since FEMA 102 and SFM require the building to be elevated.

FEMA 102

i.C. Elevation on Posts, Piles,
Piers, or Walls

M.C2 Posts

M.C.3. Piles

N.C.4. Piers and Walls

Table -1 Minimurn Requirements
for Reinforced Piers

M.C.6. Mairtenance

{Pages 39-47}

SEM

801.1

Analysis

FEMA 102 addresses the elevation of buildings on “post”
foundations by showing details and design charts. FEMA 102
addresses the elevation of bulldings on piles by dascribing the
general length, maximum design lcad, application, advantages,
disadvantages, typical elevation, and typical cross section.
FEMA, 102 provides details of piers {brick, reinforced concrete,
reinforced masonry). FEMA 102 addresses the need 1o
perfiorm maintenance on posts, piles, piers, or walls based on
the frequency of flooding. SFM requires buildings to be
slevated on pilings or columns so that the lowest horizontal
structural member is slevated above the base flood elevation.
SFM references Chapter 13 of the Standard Building Code for
pile system design and instaliation. SFM does not provide
details. SFi does not address maintenance of the foundation
system.

Recommendarion: Mone since FEMA 102 contains prescriptive type requirements and SFM contains perdformance type

requirements.
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FEMA 102 SFM

.D. Waterproof Construction. ~ 900.3
1ii.D.1 Introduction 900.4
i.D.2 wall Strength
11.D.3 Floor Strength and
Structural Stability
11.D.4 Counteracting of Hydrostatic
Forces
lI.D.5 Waterproofing
.D.6 Watertight Cores )
i1.0.7 Closures and Fiood Shields
(Pages 48-72) o

Recommendation:  None.

FEMA 102 SFM

.E. Floodwalls and Levees 900.4
lIl.E.S Floodwall Design

lILE.7 Floodwall Maintenance

(Pages 80-85, 88)

Analysis

FEMA 102 addresses floodproofing of the building to prevent
floodwaters from reaching the interior; the use of a concrete
slab or impervious cutoffs, or subsurface drainage to resist the
hydrostatic uplift pressures, the use of imparmeable
membranes, the use of *watertight cores" around expensive

items which are located together and the use of closures and
flood shields to protect against floodwater intrusion. SFM

‘addresses the same techniques of floodproofing.

Analysis ,
FEMA 102 provides commentary type language on different
types of floodwalls (permanent floodwalls, gravity walls,

‘cantilever walls, and moveabie walls) and annual inspection of .

the ficodwalls. SFM permits the use of bulkheads as a form of
floodproofing but does not address different types of bulkheads

_or annual inspection.

Recommendation: None since both FEMA 102 and SFM address floodwalls (bulkheads).

FEMA 102 - . SFM .

IV. Other Floodproofing Measures 6025

IV.C. Floodproofing Utilities
(Pages 99-104)

Recommendation: None.

 FEMA 102 SEM

Appendix B Glossary 202
{Pages 161-166) o

Recommendation: None.

FEMA 102 . SEM

Appendix D Floodproofing 900.4
Performance -Criteria

Appendix D.B Design Loads

Appendix D.C Performance Criteria

(Pages 182-193) - ' o

- Analsis

Both FEMA 102 and SFM require utilities to be designed and
located so as to prevent water from entering or accumulating
within the components and to minimize the chance of

* impairment during flooding.

e : . .
Both FEMA 102 and SFM contain some of the same definitions

and some different definitions. The definitions are appropriate
for each document. '

Analysis

FEMA 102 provides a list of the types of loads (dead load, wind
loads, floodwater loads, flood impact loads, soil loads, etc.).
FEMA 102 contains performance criteria which represents the
objectives that should be achieved in the design of
floodproofed nonresidential structures and service systems.
SFM requires the floodproofing measures to be designed
consistent with the flood protection elevation for the particular
area, flood velocities, durations, rate of rise, hydrostatic and

" hydrodynamic forces, and other factors associated with the

base flood.

Recommendation: None since the final results are the same.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are unique to floodpiain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Retrofitting Flood-Prone Residential Structures (FEMA 114)

FEMA 114 SFM Analysis

3.5 Elevation Onto Extended 802.1 FEMA 114 addresses the method of slevating the struciure by
Foundation Walls 801.1 increasing the foundation wall height. SFM requires the
(Pages 46-49) elevation of the lowsst structural member of the lowsst fioor to

be above the base flood level but does not specifically address
*extended foundation walls.”

Recommendation: Noneg smce both FEMA 114 and SFM address the nesed to have the lowest structural member of the
lowest floor above the base flood level,

FEMA 114 . SFM Analysis

3.12 Technical Design Criteria 601.1 FEMA 114 requires the foundation system with the increased
Extended Wall Foundation 801.1 foundation wall height to be of sufficiant strangth to support the
{Pages §1-63) 8013 loads and forces encourntered. SFM does not specifically

address "extended foundation walls” but does requira the
foundations to be adequate to resist the combined wave and-
wind loads to which they are likely to be subjected during a

flood.
Recommendation: Nons.
FEMA 114 - SEM Analysis
3.13 Technical Design Criteria 4013 FEMA 114 provides design details for the ancherage of the -
Anchorage of Superstructure to 501.1 " superstructure 1o the foundation system. SFM requires the
Foundation ) 801.3 structural system 1o be designed, connected and anchored o
. {Pagses 63-67) . prevent flotation, collapse and p-armanem lateral movement due
' to ﬂoodmg

Recommendation: None since FEMA 114 contains prescriptive type raquirements and SFM contains performance type
requirements. :

FEMA 114 SFM Analysis

3.14 Technical Design Criteria 801.1 FEMA 114 describes three types of open foundations {piers,
Open Foundations . columns, or piles) and requires them to be designed for the
{Pages 67, 68) : ' ; ' loads encountered. SFM requires the foundations to be

adequats to resist the combined wave and wind loads to which
they are likely to be subjected during a flood. SFM refers 10
Chapter 13 of the Standard Building Code for pile system

design and instaitation. - )

Recommendation: FEMA 114 should address seismic loads.'
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FEMA 114

Chapter 6 Floodwalis

6.2 Considerations

6.3 Construction Techniques
and Materials

6.5 Technical Design Criteria

(Pages 111-119, 121-129)

Recommendation: None.

FEMA 114

Chapter 7 Closures

7.2 Considerations

7.3 Low Profile Permanent Closures

7.4 Closure Materials and
Construction

7.6 Technical Design Criteria

(Pages 133-142)

Recommendation: None.

FEMA 114

Chapter 8 Sealants

8.2 Considerations

8.3 Sealing Techniques

8.4 Closures

8.5 Design Details .

8.7 Technical Design Criteria
(Pages 145-156)

SFM

900.4

SEM
900.4

900.3
900.4

Analysis

FEMA 114 addresses the use of floodwalls to protect structures
from flooding and emphasizes that tremendous forces are
created by high water levels and velocities, techniques and
types of materials for the construction of floodwalls, and design
criteria. SFM does not address construction materials or
design criteria for fioodwalls, but does require the fioodproofing
measures 0 be designed for the flood velocities, hydrostatic
and hydrodynamic forces, and other factors associated with the
base flood.

Analysis

FEMA 114 addresses the use of closures (covering openings -
such as doors, windows, driveways, etc.) to act as shields to
prevent water away from or entering residence. SFM
addresses the use of watertight doors, bulkheads, and shutters,
or similar methods of construction.

Analysis

FEMA 114 addresses the sealing, making watsrtight, or dry
floodproofing of the structure to prevent the entry of water
during low level flooding. SFM permits buildings, except
residential, to be floodproofed with walls which are
impermeable to the passage of water below the base fiood
level. SFM requires the floodproofing measures to be designed
consistent with the flood protection elevation for the particular
area, flood velocities, durations, rate of rise, hydrostatic and
hydrodynamic forces and other factors associated with the
base flood.

Recommendation: None, since floodproofing of basements is allowed only in communities that have been granted an

exception by FEMA.

FEMA 114

Chapter 9 Protection of Utilities

9.4 Permanent Protective Measures

9.5 Utility Relocations to Existing
Space

9.6 Utility Relocations to New Space

(Pages 160-165)

Recommendation: None.

SEM

602.4
602.5

Analysis

FEMA 114 addresses permanent protection of utilities by
shielding or elevating the utility. SFM requires the utilities to be
designed to prevent water from entering or accumuiating with
the components and to minimize the chance of impairment
during.flooding. :
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FEMA 114 SFM

9.8 Storage Tank Storage WA
(Page 166}

Analysis
FEMA 114 addresses the need for proper anchorage of tanks

to prevent their flotation from the buoyancy forces. SFM does
net address anchorage of storage tanks.

Recommendasion: SFM should address ancherage of storage tanks.

FEMA 114 SFM

10.4 Floating Structures NiA
[Pages 176-177)

Recommendation: Naone.

FEMA 114 SFM
aAppendix G - Forces 401.3, 601.1,
(Pages 187-207) 801

Analysis

FEMA 114 permits “floating structures® as a method of
floodprocfing. SFM does not address “floating structuras.”

Analyss

FEMA 114 addresses hydrostatic loads, hydrodynamic loads,
impact loads, and wind loads. FEMA 114 also provides
definitions, application and methodology for design. SFM
requires the design 1o be designed, connected and anchored
{o present flotation, collapse and permanent lateral movement
due to the effects of wind and water farces. SFM refers to 1205
of the Standard Building Code for the design wind loading.

Recommendation: FEMA 114 should update the wind speed maps to the latest edition and address snow and seismic

loads.



STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are unique to floodplain management an
does not _contain provisions for convennonal construction contained in the Standard Codes.

“Alluvial Fans: Hazards and Management (FEMA 165)

FEMA 165 SFM Analysis
Window and Doors =~ _ ~ N/A FEMA 165 prohibits openings on the uphill side of the structure
(Page 10) ) E ‘ o to prevent debris and fiood water from entering the building.

SFM does not address the location of openings; however, it
does address the installation of watertight doors, bulkheads,
and shutters on similar methods of construction to floodproot
the building.

Recommendation: None.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are unigue to fioodplain management and

does not comntain provisions for conventional construction contained in the Standard Codes,

Manual for the Construction of Residential Basements in Non-Coastal Flood Environs (MCRE)

Chapter ill Basement Construction

MCRB - SFM

ll.A. Construction Types-Walls MNfA
{Pages 13-19)

Recommendation: None.

- B. Other Construction Features
MCRHB SFM

IL.B.1 Basemsant Slab NfA
H.B.2 Structural Basement Slab
li.B.3 Fooling {Foundation}

IL.B.4 Underdrain System - Sumps

and Pumps

llLB.5.a Ground Surface Slops -

Site invastigation

IL.B.5.0 Ground Surface Slope -

Grading and Surface Drainage

I.B.6 Sespage Quarntilies

IL.B.7.a Penstrations, Cracks, Joints,

and "Waterproofing” - Utility

I.B.7.b Penetrations, Cracks,

Jeints, and "Waterproofing” -
Techniquas that Lessen Cracking in
Concrete

{Pages 18-34]

Recommendarion: None.

MCRB SFM
liL.B.7.c Psenstrations, Cracks, Chapter 8

Joints, and "Waterprooting” -
“Waterproofing” Basements
(Pages 34, 35}

Analysis

WCRB provides commentary and prescriptive type language for
minimum thickness, reinforcing, and resistance to lateral loads
of masonry and concrete walls. MCRB also addresses stong
and wood foundations, excavation and backfilling, and concrete
formwork. SFM does not address types of wall construction.
This is addressed in Chaptars 13, 14, and 16 of the SBCCI
Standarg Building Code.

Analysis

MCRB contains commentary and prescriptive type language for
basement slabs {minimum thickness and reinforcing), footing .
sizg, sumps and pumps, scils investigation, grading of [of, flow
net anaiysis, pensetrations through watsrprocfed walls, and
crack control of concrete. This is addressed in Chapter 13 and
16 of the SBCCI Standard Building Code.

Both MCRB and SFM address "Waterproofing® as a mathod of
protecting the bassment of residential structures. SFM does
not permit floodproofing of the basement of residential
structures. Methods of waterproofing are addressed in 1312 of
the SBCCI Standard Building Code.

Recommendation: Wone, since floodproafing of basements is allowed only in communities that have been granted an

exception by FEMA.
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MCRB

.8.8 Plumbing Subsystems
(Pages 35, 36)

Recommendation: None.

MCRB

.8.9 Anchorage
(Pages 36, 37)

Recommendation: None.

: MCRB

602.5
602.6
602.7

601.1

SEM

I.LB.10 Some Concrete Construction N/A

Practices

.B.11 Some Block Construcnon
Practices

.C. Loads

.C.1 Soil

11.C.2 Water Table

(Pages 37-63)

Recommendation: None.

MCRB

il.C. Loads

1i1.C.3 Superstructure Loads and
Buoyancy

1.C.4.d Flood Waters - Velocity
1.C.4.e Flood Waters - Sediment
N.C.4f Flood Waters - Rate of Rise
I.C.4.g Flood Waters - Hydraulic/
Hydrologic Relations

(Pages 63-75)

Recommendation: None.

601.1
800.3

Analysi

MCRB requires gate valves on the sanitary sewer outiets from
the house and the potable water supply system to be designed
in such a manner to prevent contamination from fiood waters.
SFM requires the plumbing systems to be designed and
located to minimize the chance of impairment during flooding.
SFM requires water supply systems to be designed to minimize
infittration of flood waters into the system and the sewage
system to be designed to minimize discharge from the system
into flood waters.

Analysis

MCRB provides calculations to determine the anchorage
requirements. MCRB requires a minimum of 1/2 inch anchor
bolts spaced a maximum of 8 ft anchored into 2 block courses
or 16 inches with a minimum of 2 bolts per plate. SFM simply
requires the structural systems to be designed, connected and
anchored to prevent flotation, collapse, and permanent lateral
movemem due to fiooding.

Analysis

MCRB contains commentary type language for handling and
depositing concrete, consolidating concrete, cold weather
considerations, additives, placing reinforcement, etc.; for
improving the waterproofing quality of concrete masonry walls;
for determination of sail types; for erosion control; for lateral.
pressures exerted from backfill material; and for the water table.
SFM does not address construction practices, erosion control,
soil types, or water table.

Analysis

MCRB contains sample calculations to determine the
superstructure loads imposed by buoyancy. MCRB provides
commentary type language addressing increased structural
damage which may result from the high velocity of flood
waters, floodwater deposited sediment, and the rate of rise of
flood water causing unequal loading on basemant walls.
MCRB references a separate Hydraulic/Hydrologic manual
which could be used to evaluate a site. SFM requires the
structural systems to be designed, connected and anchored to
prevent fictation, collapse and permanent lateral movement due
to flooding. SFM requires the floodproofing measures to be
designed consistent with the flood protection elevation for the
particular area, flood velocities, durations, rate of rise,
hydrostatic and hydrodynamic forces, and other factors
associated with the base flood.

B-148



MCRB SFM Analysis

.C. Loads 601.1 MCRE states that other than debris and impact loads; wind,
{i.C.5 Debris, Wind Impact, Snow, snow, and ice are not considered to after the designs in the
Ice, and Cther Live Loads. MCRB. SFM requires the structural system to be designed,
(Page 75) connected and anchored to prevent flotation, colizpsa and

permanent lateral movemnent dus to flooding.

Recommendation: MCRB should include wind, snow, and seismic loads.

Chapter V Bassments in Floods

MCRB SFM Analysis

A Structural DesignfAnalysis MNfA MCRB comtains sample structural calculations. MCRB refers to
A2 Designs, Methods, and Tables the UBC in V.A2.8 and V.A.2f SFM does not provide sample
A2.a Building Model, Dimensions, calculations.
and Loading
A.2b Structural Analysis Modsi
{all)

A2.c Structural Plain Ceoncrate

A2.d Reinforced Concrete

A28 Plain Masonry Block

A2 Reinforced Masonry Biock

A2.g Flood Waters Above Grade

A2h Slab Thickness {Based on
Bending]

A2 Structural Slab Design
(Uttimate Strength Design)
{Pages B8-114]

Recommendarion: MCRB should not reference a single model cods. MCRB should reference only national consensus
documents.

MCRB ~ SFM Analysis

B. Soil/Water Load Philosophy NfA MCRE contains commentary type language addressing the

B.1 Weir Level Load ‘ design philosophy of the lateral pressures exernted by soil

B.2 Buoyancy andfor water loadings. SFM is not a commentary and does not
B.3 Siab Banding address philosophy.

B4 Wall Leads

B.5 Clay vs. Sand or Drain and
Sump vs. Sealed “Barge”

B.5.z2 Drained or Sump System
B.5.b Undrained or Barge System
{Pages 114-126)

Recommendation: None.
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Vil Appendices
MCRB

Appendix A - Soils Data
Allowable Bearing Pressures

Allowable Soil Pressures Beneath

Footings
(Pages 164, 166)

Recommendation: Naone.

MCRB

Vill Builder's Guide

A.. Introduction :
A.2.a Soil and Water Loading on
Wall Cross-Section

(Page 198)

A.2.c “Waterproofing" System
(Page 206)

A.2.d Wall Design

(Page 209)

A2.e Siab Design

{Page 211)

B. Acceptable Wall Designs
B.1 Structural Plain Concrete
{Unreinforced) :
B.2 Reinforced Concrete

B.3 Unreinforced Masonry Block
B.4 Reinforced Masonry Block
B.5 Buoyancy Wall
{Pages 212-239) ,

C. Acceptable Slab Designs
(Pages 240-246)

D. Acceptable Control Joint Design, .
Underdrain, and "Waterproofing*

and Seals

D.1 Overview and Control Joints -
D.2 Sump, Pump, and Underdrain

(for Drained System)

D.3 *Waterproofing" and Seals
D.3.a Undrained Slab and Wall
System

D.3.b Drained Slab and Wall System

D.3.c Slab/Wall/Footing Juncture
(Pages 247-262)

Recommendation: None.

NA

SFM
N/A

Analysis ‘
MCRB contains allowable bearing pressures for various soil
types. SFM is a psrformance code.

Analysis
MCRB contains details and design charts for wall design, slab
design, control joints, sumps, and/or waterproofing. SFM is a

performance code and does not contain details or design
chars.
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MCRB

Hydraulic/Hydrologic Manual
I Introduction

1.B. Flood Waters

1.B.4 Velocity

i.B.5 Sediment

(Pages 7-9)

Recomneudarion: None,

801.1
900.3

Analysi

MCRE contains commentary type language addressing
increased structural damage which may result from the high
velocity of flocdwaters and floodwater deposited sediment.
SFM is a performance code and does not contain commentary.
SFM requires the structural systems to be designed, connscted
and anchored to pravent flctation, collapse and permanent
lateral movement dus to flooding. SFM requirss the
floodproofing measures 1o be designed consistent with the
flood protection elevation for the particular area, flood
velocities, durations, rate of rise, hydrostatic and hydrodynamic
forces, and other factors associated with the base floed.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON
The Standard for Floodgain Management contains provisions which are unique to fioodplain management and

does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standard Bulietin: Wet Floodproofing, No. 85-1

No. 85-1

I. Definition
(Page 1)

Recommendation: None.

No. 85-1
Il. Protection Goals

(Page 2)

Recommendation: None.

No. 85-1

.B. Structural Features
(Pages 4, 5)

Recommendarion: None.

No. 85-1

II.C. Building Activity and Use

(Page 5-6)

Recommendation: None.

SFM
602.2

SEM
N/A

SFM
900.4

900.3

Analysis

No. 85-1 provides a definition of wet floodproofing and explains
the justification for this type of fioodproofing. SFM does not
address wet floodproofing but does address foundation wall
openings to allow for the entry and exit of floodwatars to
automatically equalize hydrostatic flood forces on exterior walls;

howsver, only breakaway walls are permitted in coastal high
hazard areas.

Analysis

No. 85-1 explains that wet floodprocfing consists of protection
of the Structure, protection of interior finishes, protection of
mechanical and electrical systems, protection of major
equipment and machinery, and protection of contents. SFM
does not address wet floodproofing as a method of
floodproofing.

Analysis
No. 85-1 addresses the superstructure materials as far as their
durability, resistance to flood forces, resistance to the

deterioration caused by floodwaters, and water resistance.
SFM does not address building materials.

Analysis
No. 85-1 addresses the need to determine the feasibility of wet
floodproofing based on activity and use. SFM does not

address wet floodproofing. SFM addresses the building when
floodproofing walls below the base fiood level is used.
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A1 Foundations
(Page 8)

Recommendation: None.

No. 85-1

L.A2 Cavity Wall Construction

{Pages 6-7)

Recommendation: None.

No. 85-1

.43 Solid Wall Construction

{Pages 78]

Recommendation: WNone.

MNo. 851

‘W A4 Interior Walls
[Page 8}

Recommendarion: Nane.

No. 85

V.45 Interior Wall Finishies
{Page 8}

Recommendarion: None.

SFM

801.1
900.4

SFM
Nf&

SFM
S00.3

SFM
NfA

NfA

Analyss
No. 85-1 emphasizas the importance of the need to investigate
the influsnce of hydrologic and hydraulic conditions on the
foundation design when wet floodproofing is used. SFM
requires the floodproofing measurses to be designed for the
Hlood velocities, durations, rate of rise, hydrostatic and
hydrodynamic forces, and other factors asscciated with the
base flood.

Anaysi

No. 85-1 addresses the need to drain the cavity space &t a rate
approximataly equal to the flood rate. SFM does not address
any speciic type of construction.

Analysis

MNo. 85-1 addresses the need for the imerior and exterior wall
cladding to be relatively impervious to prevent the intrusion of
the flocdwatars into the wall. SFM requires walls below the
base flood leve! to be substantially impermeable.

Analysis
Mo. 85-1 emphasizes that the criteria for cavity wall and solid

wall construction applies 1o interior walls. See analysis for
IV.A2 and VA3,

Analysis

Mo. 85-1 addresses the need for the interior finishes to be able
to withstand inundation for a minimum of 160 hours without
damage, not be subject to deterioration from chemicals in the

fioodwaters, and capabis of being easily cleaned. SFM does
nct address wail finishes.
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No. 85-1

IV.A.6 Fioors
(Pages 8-9)

Recommendation: None.

No. 85-1

IV.A.7 Caeiling and Roofs
(Page 9)

Recommendation: None.

No. 851

IV.A.8 Building Envelope

Penetrations
(Page 10)

Recommendation: None.

No. 85-1

IV.A.9 Electrical System
IV.A.10 HVAC
{Pages 10-12)

Recommendation: . None.

SEM

900.4

N/A

SEM
900.4

SEM

602.5
900.4

No. 85-1 addresses the need for fioor systems to be capable of
withstanding the hydrostatic pressure generated by a water

 level differential of two feet between the exterior and interior of
- the structure. SFM requires the floodproofing measures to be

designed for the flood velocities, durations, rate of rise,
hydrostatic and hydrodynamic forces, and other factors
associated with the base ficod.

Analysis

No. 85-1 addresses the need for ceiling materials to be of a
type to withstand prolonged exposure to moisture and
humidity. SFM does not address exposure to moisture and
humidity.

m. .

No. 85-1 addresses the need for building penetrations (doors,
louvers, vents, skylights, etc.) to be capable of resisting
damage for a minimum of 160 hours of inundation, be
essentially nonporous, and be conducive to easy cleaning.
SFM addresses the installation of watertight doors, bulkheads,
and shutters or similar methods of construction. SFM does not
address nonporous or easy cleaning material.

Analysis

No. 85-1 addresses the need to prevent vulnerable electrical
components from coming in contact with the floodwaters. No.
85-1 emphasizes that the key protective measures for HVAC
equipment is elevation and enclosure. SFM requires all utilities
to be designed and located so as to prevent water from
entering or accumutating within the components and to
minimize the chance of impairment during fiooding.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodpiain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standards Bulletin: Foundation Wall Openings, No. 85-2

Mo. 852 SFM Analysis
Flood Forces ’ 401.3 No. 85-2 provides commentary type language on flood forces,
{Page 1-3} 801.1 {hydrostatic and hydrodynamic pressure] and formulas to

‘ 900.3 determing these prassurss. SFM requires the walls to be

designed for the flood velocities, durations, rate of rise,
hydrostatic and hydrodynamic forces and other factors
associated with the base flood.

Recommendation: Wons.

No. 852 » SFM Analysis
COpenings Design Criteria 602.2 No. 85-2 provides design criteria to size the openings (1 59
{Pages 4-6) inch of opening for 1 sq ft of floor arsa) needed to allow

floodwaters in an enclosure for the purpose of equalizing
hydrostatic pressures. SFM requires a minimum cf two
openings having & total net area of no less than 1 sq inch of
opening for 1 sq ft of floor area.

Recommendation:  Nonsg.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Fioodplain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.:

Technical Standards Bulletin: Breakaway Walls, No. 85-3

No. 853 SFM Analysis
Il. Wind and Water Forces 401.3 No. 85-3 addresses wind loads and flood water loads. No. 85-
(Pages 2-3) 801.1 3 references the building codes or ANS| A58.1-1982 for

: 801.3 information on wind loads. SFM requires the building to be

designed for the wave and wind loads. SFM refers to 1205 of
the Standard Building Code for the design wind loads.

Recommendation: No. 85-3 should update referénce to ASCE 7-88 and address snow and seismic loads.

No. 853 SFM Analysis
lIl. Design Approach 801.4 Both No. 85-3 and SFM require the breakaway wall to be

(Page 4) v : designed to withstand at least 10 psf but no more than 20 psf.

Recommendation: None.

No. 85-3 SFM Analysis -

IV. Design Considerations N/A No. 85-3 provides commentary type language and details for
(Pages 4-10) various types of breakaway walls. SFM does not provide
details. :

Recommendation: None since No. 85-3 contains specification type requirements and SFM contains performance type
requirements.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodglam Management contains provisions which are unigue to floodplain management and

does not contain for conventicnal construction contained in the Standard Codes.

Technical Standards Bulletin: Wind Design Standards and the NFIP, No. 88-1

No. 88-1 SFM Analysis

Pages 1-5 801.1 Both Mo. 88-1 and SFM address wind loads. No. 88-1 cantains
a reference to ANSI A58.1-1982. SFM references 1205 of the
Standard Building Code which contains basic wind speed map,
velocity pressure, and coefficients in addition to referancing
ASCE 7-88.

Recommendation: No. 88-1 should update reference to ASCE 7-88 and address snow and seismic lcads. Section 801.1
of the Standard for Flocdplain Management shouid reference Chapter 12 instead of only 1205 {(Wind) to includs 1204
(Snow) and 1206 {Seismic).
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are unique to fioodplain management and ’
does not contain provisions for conventional construction contained in the Standard. Codes.

Technical Standards Bulletin: Flood Resistant Materiais, No. 88-2

No. 88-2 SEM Analysis

Pages 1-7 . : . N/A No. 88-2 provides data and guidance to determine "materials
: C v o resistant to flood damage* and how the material should be
- . used to improve the structure's ability to withstand fiooding.

. SFM doeas not address “flood resistant” materials.
Recommendation: None. »
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Flood

in Management contains

does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standards Bulletin: Free of Obstruction Requirements in Coastal High Hazard Areas, No. 88-3

Mo. 883
Lower Area Obstruction
{Pages 24}

Recommendation: None.

No. 883

QObstructions Qutside the Perimeter
of the Coastal Building
(Pages 4-6)

Recommendation: Wone.

Mo. 883

Obstructions Attached to But
Quitside the Building Perimeter
{Page 63

Recommendation: Nons.

SFM
801.4

401.3
801.1
801.3

SFM

401.3
801.1
801.3

Analysis _
Both Wo. 88-3 and SFM prohibits the construction of anything,

axcept breakaway walls, open wood latticework, or insect
screening, beneath the lowast horizontal structural member.

Analysis

No. 88-3 requires structures outside the perimeter of the coastal
building to be anchored to resist flotation, collapse, and [ateral
movement dus to the combined effects of wind and water.

SFM requires "all structures” in the coastal high hazard area to
be anchared to resist fiotation, collapse, and permanent lateral
movement due to the effects of wind and water loading.

Analysis

No. 88-3 explains that anything attached to the building is
considered part of the building and has to mest the same
requirements as the building. SFM requires all structurss in the
coastal high hazard area to be anchored to resist flotation,
collapse, permanent lateral movement due o the effects of
wind and water loading.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodpiain Management contains provisions which are unigue to floodplain management and

does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standards Bulletin: Protection of Elevator Equipment in Flood Hazard Areas, No. 88-4

No. 884 SEM
Recommendations 602.5
(Page 3) 900.4

Recommendation: None.

Analysis

No. 88-4 recommends that the elevator-related hydraulic
equipment and elevator-related electrical equipment be located
above the BFE. No. 88-4 recommends that electrical
equipment that cannot be placed above the BFE to be of water
resistant modeis. No. 88-4 recommends that the slevator cab
automatically stay above fiood waters by interlocking the
controls with “float* switchas in the elevator shaft. SFM doas
not specifically address elevators but does require all utilities to
be designed and located so as to prevent water from entering

or accumulating within the components and to minimize the
chance of impairment during flooding.
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STANDARD FOR FLOODPLAIN MANAGEMENT ({SFM} COMPARISON

The Standard for Floodpiain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standards Bulletin: NFIP Requirements for Below Grade Parking Garages in Flood Hazard Areas,

Mo. 50-2.
No. 90-2 SEM Analysis
Pages 14 602.3 Mo. 90-2 provides a summary of the Mational Flood [nsurance

Program {Regulations for Fioodplain Management and Flood
Hazard identification) requirements for below grade parking
garages in flood hazard areas. Both No. 80-2 and SFM require
p! the enclosed area below an slevated building to be used solely
for parking of vehicles, limited storage of maintenance
equipmant used in connection with the premises, and access
to the elevated living area.

fi Recommendation: Wona.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The ‘Standard for Floodplain Management contains provisions which are unique to floodplain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Techmcal Standards Bulletin: Non-Residential Fioodproofing Certmcatlon Requirements of the National Fiood
Insurance Program, No. 90-3.

No. 90-3 SFM - Analysis

Pages 1-6 ’ ‘ : 401.2 No. 90-3 provides a summary of the National Flood Insurance

, - : o Program (Regulations for Floodplain Management and Flood
Hazard |dentification) requirements to obtain certification by
floodproofing the non-residentiat structure. No. 90-3 also
provides the forces that the structure would be subjected to
when the structure is subjected to the base flood. SFM
requires certification from a registered professional engineer or
architect that the floodproofing is in accordance with the SFM
when floodprooting is utilized on a non-residential building as
specified in Chapter 9.

Recommendation: None.
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STANDARD FOR FLOODPLAIN MANAGEMENT (SFM) COMPARISON

The Standard for Floodplain Management contains provisions which are uniqgue to fioodpiain management and
does not contain provisions for conventional construction contained in the Standard Codes.

Technical Standards Bulletin: Instaliation of Manufactured Homes in Special Flood Hazard Areas. No. 90-4.

No. 904 . SFM Analysis

Pages 3-19 603 No. 90-4 provides a summary of the National Flocd insurance
Program {Regulations for Fleodplain Managament and Flood
Hazard [dentification) requirements which affect the placement
of manufactured homes in flood hazard areas. SFM requires ail
» manufactured homes located in a special flood hazard area 1o
-y : be slgvated above the base flood slevation and anchored o
resist flctation, collapse, or lateral movement in addition to the
anchoring requirements provided in Appendix H of the
Standard Building Code.

Recommendation: Nons.
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