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New Title

P100 now includes Civil
Engineering recommendations




Why?

P100 History:

® 2010 Issuance
e DOT Reference
® Appendix A
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CHAPTER 4 « STRUCTURAL AND CIVIL ENGINEERING

The dezsigner muzt use the prindples of structural dynamics to the p ial for
vibrations az it relstes to both human comfort and the tenant agency program of requirements.

The dezign must be based on recommendations of American Institute of Steel Construction Stas/ Dasign
Guide Series 11 Fioor Vibrotions Due to Human Activity and the international Organizstion of Standards
150 2631-2:2003 L ibration ond Snock ion of Human Exposure to Whois-8ody Vitration
- Part 2: Vibrotion in Buildings (2 Hz to 80 Hz).

Architectural facade elements for shacing or screening or architectural expreszion must be revi oy
the structural engineer of record for wind induced vibration. This review must be ocumented in the
project structural calculstions

4.3.2 INNOVATIVE METHODS AND MATERIALS

When designing with new or untried materialz or methocs of construction the merits of the methocs or
materials shall De establizhed. If the merits are establizhed, new, unuzusl, or innovative materialz,
Zystems, or methods may be incorporated into designs when evidence shows that such use iz in the best
interest of the Government from the stancpoint of economy, lower life-cycie costs, and quality of
construction.

When new and innovative methods and materials are proposed for a project, 2 peer review panel,
cetermined by GSA, must evaiuate and approve the adequacy of the methods, syztems, and materials
proposec by the designer. Innovative design methods include but are not limited to non-linear finite
element analysis, ti istory loacing P computational fiuid oy icz, and other
ceemed non-mainstream by the GSA Structural Engineer.

4.3.3 STRUCTURAL SYSTEMS AND ELEMENTS

Precast floor framing systems must not De used in new or additions to existing faderal office buildings or
courthouses. When the usiy\ can be demonstrated to acapt well to future changes in locations of heavy
partitions or equipment, precast systems may de considered for low-rise structures such as parking
garages, industrial buildings, and storage and maintenance facilities. Precast must not de used as part of
the structural framing to prevent progressive coliepze.

Pr i and pi i floor and roof framing systems are not aliowed

or po. i systems, bonded or unbonced, for perking structures that
are zeparste from the ocaupied building are aliowed. Post tensioning is aliowed for repair or retrofit to
recuce deflections or enhance capacity.

Footings and permanent support structures, such as tiebacks, muzt not project beyond proj lines.
g= and pe: P { yon perty

Building additions muzt be designed and constructed uzing materiaks and systems compatidie with the
existing structure.
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ormance Tables

CHAPTER 4 » STRUCTURAL AND CIVIL ENGINEERING

4.1 STRUCTURAL PERFORMANCE TABLE

Live Load
- Fa i
Baselie 100 puf inchadng setitiom, reducisle
Ther 3 100 paf Inchadng pertitions, ron-reduchle
Tier 2 WA
Tier 3 /A
MAEV Y
Plans & Specy. Y
s Froject team sheuld g Bowiy reg e met. Cakculation required ot af performance
vl
Nefermnces ASCE Y
Baan of Dealgn Deacribe dealgn narretive for how the foor stxtore demign sddrmae the requrerents.
Comtruction Verification WA
Seismic
Structure
Baselie Life Safety
Ther 3 Demage Control
Tier 2 Immedite Ocoupancy
Tier 3 NA
MaV WA
Plens & Specs ¥
7 :::1 team should provids calculetion showing fequirements ae met. Cakuation requked ot al performance
Tor exhiting Sulldrgs reference ASCE 41 For hew Suldngs, reference IBL. for new buldngs sbove baseine, abo
reference ASCE 43 for tering performance gosh.
Bashs of Desben Ueacribe setarric reshtarce desgn masmptorn.
= Vertfy that all BC and cther apecifc requied special irapections heve been performed and reports have been
bmited.
Baseline Lfe Safety
Tier 1 Fowtion Retertion
Tier 2 Powtion hetertion
Ther 3 NA
MAaV WA
Plea & Specs Y
& ::T'."lm“w howing reg e met. Calculetion required ot ol performance
Tor exhiting buldngs reference ASCE 41 For new Sulldings, reference IBC for new tuldings stove baselne, abo
reference ASCE &1 for tering performance gosh.
Bashs of Dealgn NA
Comatruction Vertfication WA

15% in 50 ¥r Excoedance or local code whichever b greater

[T

| [ wsovr Exceedence
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Revised
Content

Order of Information
Plain Language & Minor
Corrections

Specific Vibration Criteria
Seismic Monitoring
Quality Assurance

CHAPTER 4 STRUCTURAL AND CIVIL ENGINEERING

4.2 STRUCTURAL PERFORMANCE ATTRIBUTES
4.2.1 LOADS AND NATURAL HAZARDS

4.2.1.1 LIVE LOAD

4.2.1.2 SEISMIC LOAD

4.2.1.2.1 STRUCTURAL LATERAL RESISTANCE SYSTEM
4.2.1.2.2 NON-STRUCTURAL COMPONENTS

4.2.1.3 WIND LOAD

4.3 PRESCRIPTIVE STRUCTURAL REQUIREMENTS
4.3.1 VIBRATIONS

4.3.2 INNOVATIVE METHODS AND MATERIALS

4.3.3 STRUCTURAL SYSTEMS AND ELEMENTS

4.3.4 ALTERATIONS TO HISTORIC STRUCTURES

4.3.5 GEOTECHNICAL REQUIREMENTS

4.3.6 SEISMIC INSTRUMENTATION

4.3.7 CROSS-DISCIPLINARY COORDINATION

4.3.8 GENERAL

4.4 PHYSICAL SECURITY PERFORMANCE REQUIREMENTS
4.5 PHYSICAL SECURITY PERFORMANCE ATTRIBUTES
4.5.1 BLAST DESIGN REQUIREMENTS

4.5.2 PROGRESSIVE COLLAPSE DESIGN REQUIREMENTS
4.6 CIVIL PERFORMANCE REQUIREMENTS
4.7 CIVIL PERFORMANCE ATTRIBUTES

4.7.1 FLOOD MITIGATION

4.8 PRESCRIPTIVE CIVIL REQUIREMENTS

4.8.1 SITE GRADING AND DRAINAGE

4.8.2 SITE UTILITIES

4.8.3 SITE CIRCULATION

4.8.4 PAVEMENTS

4.9 GEOLOGIC HAZARD REPORT

4.9.1 REQUIRED INVESTIGATION

4.9.2 SURFACE FAULT RUPTURE

4.9.3 SOIL LIQUEFACTION

4.9.4 LAND SLIDING

4.9.5 DIFFERENTIAL SETTLEMENT

4.9.6 FLOODING

4.9.7 DURATION OF STRONG GROUND SHAKING
4.9.8 MITIGATIVE MEASURES

4.9.9 REQUIRED DOCUMENTATION




Special Circumstances

4.3.2 INNOVATIVE METHODS AND MATERIALS

When designing with new or untried materials or methods of construction the merits of the methods or
materials shall be established. If the merits are established, new, unusual, or innovative materials,
systems, or methods may be incorporated into designs when evidence shows that such use is in the best
interest of the Government from the standpoint of economy, lower life-cycle costs, and quality of
construction.

When new and innovative methods and materials are proposed for a project, a peer review panel,
determined by GSA, must evaluate and approve the adequacy of the methods, systems, and materials
proposed by the designer. Innovative design methods include but are not limited to non-linear finite
element analysis, time-history loading development, computational fluid dynamics, and other methods
deemed non-mainstream by the GSA Structural Engineer.

03

Revised Content




4.3.3 STRUCTURAL SYSTEMS AND ELEMENTS

Precast floor framing systems must not be used in new or additions to existing federal office buildings or

ofle
C o m p a f q b I I I fy courthouses. When the design can be demonstrated to adapt well to future changes in locations of heavy

partitions or equipment, precast systems may be considered for low-rise structures such as parking
garages, industrial buildings, and storage and maintenance facilities. Precast must not be used as part of
the structural framing to prevent progressive collapse.

Pre-tensioned and post-tensioned floor and roof framing systems are not allowed.

Exception: Pre-tensioned or post-tensioned systems, bonded or unbonded, for parking structures that
are separate from the occupied building are allowed. Post tensioning is allowed for repair or retrofit to
reduce deflections or enhance capacity.

Footings and permanent support structures, such as tiebacks, must not project beyond property lines.

Building additions must be designed and constructed using materials and systems compatible with the

BN
ANV v

AR i v
AVatvarvasvanve Seo B _ existing structure.

Revised Content
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Control

4.3.8 GENERAL

The designer must coordinate with the GSA Structural Engineer early in the project to establish the
required content and organization of structural engineering calculations. When computer programs are
used to perform design calculations or estimate complex building behavior, supporting analysis files &
models used to create the calculation package or used for structural design are to be provided, in their
original native format, if requested by the GSA Structural Engineer.
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Coordination

4.3.7 CROSS-DISCIPLINARY COORDINATION

The designer is responsible for coordination with other engineering and architectural disciplines to
ensure physical and dimensional compatibility of systems interfacing with or supported by the structure.
Where major elements of other disciplines work interfaces with the structure, this information shall be
shown on construction documents. The IBC specifies the minimum required information to be included
on construction documents. However, the GSA Structural Engineer has the final authority to require what
additional information shall be shown.
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Civil Engineering

4.8.1 SITE GRADING

e Balance cut and fill soil quantities on site.

* Provide positive grading minimum 2% grade from building to curb line.

* Control erosion design (meet local and State requirements for sediment control or follow EPA
requirements) shall consider ease of maintenance of the site.

e Follow ABBAS requirements.

4.8.2 SITE UTILITIES

e Utility Location —avoid trees, consider future maintenance, integrate into landscape design to
minimize visual impact.

* Water —follow regulations of local water authority, locate behind curb lines or under sidewalks
or unpaved areas, do not place under foundations or within building footprint.

* Sanitary Sewer - follow regulations of local sanitary sewer authority, separate storm and
sanitary systems on site, provide cleanouts 5’ from building, provide manholes at service line
entry points, provide drop manholes when service line does not enter at main sewer line invert,
if septic systems are necessary, follow regulations of local code and provide 50% surplus
capacity.

e Storm Drainage — follow local and State requirements, locate in unpaved areas, design for a 25-
year storm, use gravity flow, rainwater not collected for reuse shall be discharged into the storm
drain. Small buildings in rural areas may use gutters, downspouts, and splash blocks.

* Coordinate site utility design with the requirements of chapters 5 & 6.

4.8.3 SITE CIRCULATION

* Separate service traffic from parking entries.

*  Truck maneuvering areas must provide adequate space (one way traffic preferred).

* Loading docks should be nearly flat (1:50 slope) in the apron area.

e At surface lots minimum parking stall size shall be 9'x18"-6. Maximum grade 5%.

e Consult with the local fire department for emergency access requirements.

* If possible, provide a public drop off area along the street near the main entrance.

4.84 PAVEMENTS

* Use local governing design standards — if not available follow State DOT.

®  Materials shall be suitable for traffic loads and volume.

e Durability shall be compatible for site climate with consideration to maintenance.

e Slip resistant — in northern climates address snow removal and snowmelt.

* Do not use surface applied curbs.

® Use concrete p: s at truck ing areas.

04

New Content




Submittal Matrix

DELIVERY METHODS

41 Design Bid Build

2 Design / Build

3 Design / Build / Bridging

4 Construction Manager as
Constructor

The submitial matrt is provided to document the baselne subminal
requirements for the four project delivery methods end funding
codes.

Project eams must st provide the standard of caca for 8 .y
construcTe sut of Socuments.

This matrtx kdenties Bems thet GSA requires 1o validate thet the
projct is moving forward whike MesSng e requirements of PI0C
Addonal subminel requirements may be included I the project
contrect.
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Phots Credit Chipper Hater, Countesy of the Miler Hll Pameniip
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Submittal Matrix
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Appendix A

Construction Type
1-DBB

2-DB

DESIGN LOADS
3-DB Bridging Chepter 4
4-CMC .
EOUNDATIONS &
Eoyert t¥eens GEOTECHNICAL |
Preliminary Concsapt Chapoar 4 |
Concept Development 1
VIBRATIONS
Final Concapt Cheptur 4
DD - 100% s
INNOVATIVE METHODS
CD - 65% & MATERIALS
CD-95% Chepter &
LR STRUCTURAL SYSTEMS |
Chapter 4
Pizcipline STRUCTURAL ANALYSIS |
[
e & CALCULATIONS
Sustainabiity CRIPRNESY: ’
Urban Development QUALITY ASSURANCE & |

Buliding Enclosure Systems S c'l..pm .CT

Architecture / Interiors

HISTORIC
[ stuctorat I consioerations
Mechanical G }
Plumbing PHYSICAL SECURITY
Electrical Cbapans it
Fire Protection =
CIvIL SITE
Cost Estimating Chapter 4
Specialty Spaces -
MISCELLANEOUS
Historic Preservation COMPONENTS

At In Architecture Chapter 4

T Prepers narative That summarie design loads.

T Provide gectechadeal eport. Provide minutis Bom report recommundations dscussion wih
GSA structural englnesr, landicacs archilect, and architect

QT entiy any special materials of potentinl conauction Meods that e planned o could
potertially be egdied.

T Narratve vy & minkmam of 3
and foundatices) 15 be conalduned.

sthemes/materials (nciading supeniuctue

T Naratve = conent of
nvoive unsoal features of the design of complex analysis methods,

T Narratve that Idevifies historke states and related potential constraints

O Narratve summadizing seticipated physical secaily egurements and standards. Inchade FSL

nformagion fom FSC.

O Narratve identifyieg project she characteriatics and civil design chalivages

O Narratve susmartzing primary stuctusel and facade atiachments 10 Tw wilition of T bulding

Induding ey el thet
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Thanksl!

Do you have any questions?
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william.earl@gsa.gov
(817) 978-8643




