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Disclaimer: This presentation was developed by a third party and is not funded by
WoodWorks or the Softwood Lumber Board.



“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for
both AIA members and non-AlA
members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.
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Course Description

This presentation will showcase two modern wood office buildings in California—
which are helping to lead a nationwide renaissance in creative wood design. First,
the project architect for Ice Block 1, one of the first contemporary timber-framed
midrise structures in Northern California, will share its story from the decision to
use wood, through fire and seismic performance, to construction lessons learned
and more. Second, the general contractor for the DPR office expansion in
Sacramento will discuss unique aspects of a mass timber install over an existing
structure. This project includes a 6,000-square-foot, glulam post-and-beam

addition with CLT shear walls and roof framing over a structure built in the 1940s.



Learning Objectives

1. Review the design decisions that led to the use of wood on two recently completed office projects

in California.

2. Discuss code-compliance design strategies for aspects such as fire and life safety and seismic

lateral resistance.
3.Highlight how the use of timber allows for more sustainable construction and operation.

a. Explore the construction phase of a mass timber project, reviewing lessons learned, building

official and inspector interaction, site safety and cost impacts.



ICE Block 1: Sacramento’s First Mid-Rise Timber Office




BACKGROUND

R Street Historically was the Industrial Corridor for Sacramento

Served by rail Business and industry Since the early 2000’s the street has
flourished been a Special Planning district with
many renovated historic warehouses



BACKGROUND

The Crystal Ice factory served Sacramento from 1910 as the Principal supplier
of block ice up until the 1970s as cold storage and then sat vacant until 2015



PROJECT SPECIFICS

4 Story building above 1 level
of underground parking.



PROJECT SPECIFICS

2 Level of poured in place concrete under 3
levels of timber framed wood. T —
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2 — 4 Story building wings shifted on site to allow for
varied outdoor terrace depth connected by a bridge.
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varied outdoor terrace depth connected by a bridge.




PROJECT SPECIFICS

2 — 4 Story building wings shifted on site to allow for
varied outdoor terrace depth connected by a bridge.




PROJECT SPECIFICS
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Raised ground floor pedestrian plaza to recreate

loading dock aesthetic of traditional R Street.
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DESIGN OBJECTIVES

Create authentic, historically referential e 'n
architecture worthy of replacing the
Crystal Ice renovation project.

Use mass timber
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DESIGN OBJECTIVES

Natural Materials Palette

NI s 2

Timber, Raw Steel, Galvanized Industrial Panels, Clear Glass



DESIGN OBJECTIVES
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The “big industrial shed” articulated

structural frame with simple details.




PLANNING PROCESS

Research Precedents




PLANNING PROCESS

Market Analysis for Office/Retail Creative Space
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MASS TIMBER GOALS

Maintain a historic frame look to be balanced - no
deep girders shallow purlins, exposed connections




MASS TIMBER GOALS
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Maintain a historic frame look to be balanced - no
deep girders shallow purlins, exposed connections



[ 3

Develop an aesthetic to express
the wood, both inside and out
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MASS TIMBER GOALS
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MASS TIMBER GOALS
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CODE COMPLIANCE

4 Stories Plus Basement

/ Fully Sprinklered

Construction Type

Above: III-B Occupancy Groups

Below: I-A / B/M/A-2/S-2
e



CODE COMPLIANCE

Total area — 131,900 GSF above grade

Area per floor — 35,760 GSF




SEISMIC LATERAL RESISTANCE SYSTEM:

Buckling Restrained Braced Frame (6 per wing)
converts to shear walls at grade through parking garage




SEISMIC LATERAL RESISTANCE SYSTEM:

Buckling Restrained Braced Frame (6 per wing)
converts to shear walls at grade through parking garage
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Buckling Restrained Braced Frame (6 per wing)

converts to shear walls at grade through parking garage
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Buckling Restrained Braced Frame (6 per wing)

converts to shear walls at grade through parking garage




SEISMIC LATERAL RESISTANCE SYSTEM:
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Buckling Restrained Braced Frame (6 per wing)

converts to shear walls at grade through parking garage




SEISMIC LATERAL RESISTANCE SYSTEM

Either in the plane of the
frame line or outboard of
the window wall with
large steel drag plates
through the curtain wall.
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OSB diaphragm on all floors




AESTHETIC CONSIDERATIONS

The Wood Aesthetic:
Grades, colors, connections, tolerances
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AESTHETIC CONSIDERATIONS

Detailing to express the wood




AESTHETIC CONSIDERATIONS
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Exposed utilities




AESTHETIC CONSIDERATIONS

Managing the tenant work letter




CONSTRUCTION CHALLENGES




CONSTRUCTION CHALLENGES
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Designing and specifying

concrete slabs over wood decks




CONSTRUCTION CHALLENGES
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Moving and placing the wood
without damage
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BUDGET
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Total Project budget — 26.2 million for urban infill
construction in 2016 California dollars —warm shell
(non-union labor)

171,000 GSF = S 150.00/GSF

(Garage along was S 105/SF)
130,500 RSF = S 195.00/RSF
114,500 USF =S 222.00/USF




BUDGET

Comparison with 2020 Type IlI-A
warm shell

Mass timber — $220.00

(no podium / no parking)




LESSONS LEARNED
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Keep the wood dry




LESSONS LEARNED

Heavy timber is a carpenter’s
trade not a cabinetmaker’s
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LESSONS LEARNED

Select your Construction team wisely —
experience and enthusiasm for new paradigms \

| Tl Ty TN e, !




LESSONS LEARNED

Be vigilant for anchor/connection strategies
that assume concealed construction




LESSONS LEARNED
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The way we detailed this building was
not conducive to fast construction
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LESSONS LEARNED

Rated assemblies that engage the
wood timbers are not often pretty




LESSONS LEARNED

Pay attention to the
construction type transitions




LESSONS LEARNED

Clients will be in uncharted visual
territory — MOCK STUFF UP




HOW DOES THE SPACE WORK?

“We love our new workplace in Ice Block I.
Our former headquarters was in the Bay Area in a
traditional office building. We all were out the doorat e
5:30 pm. In Ice Block, we want to stay in the office g
longer. I've heard architects wax over the years about
how architecture can have an impact on how one
feels. It wasn’t until we moved into Ice Block | that |
understood this concept. We love the building and we
love our new workplace, both designed by RMW.”
- Steve Eggert, Founder, Anton Dev Co.
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HOW DOES THE SPACE WORK?




HOW DOES THE SPACE WORK?

“We renovated all of our showrooms (SF, San Jose and
Sacramento) at the same time. Our SF and San Jose
showrooms are located in traditional high-rise
buildings. Our Sacramento showroom is our favorite
because the architecture of Ice Block | gave us the
framework to create the most interesting space.”

- Mark Dailey, President, KBM-Hogue Furniture




HOW DOES THE SPACE WORK?

KBM Hogue
ST W '



HOW DOES THE SPACE WORK? /LEASING VELOCITY

Sky Lounge
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Project Goals

Goals, Certifications & Themes






Targeted Certifications
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ZEROENERGY

CERTIFRCATIOM

WE LIL

WL AT

ILFI ZNE ILFI Petal Certification

LEED BD+C LEED ID+C WELL v2
Place | Energy | Beauty

Yes: 47 ???:21 No:44 Yes: 75 ???:17 No: 17  Yes: 58 ???: 106 No: 10 Production: 267,699kWh/yr (108%)

Afitwel
*k

95124 Poiems EMERGY STAR

DPR EUL: 27 | Tenant EUI: 30

£

Yes: 104.59 ?7?7?:31.64 No: 7.33
5_2% | +113%



Sustainable Features

i 7] | psecc Q Red/Green Light indictor Operable Windows indicator

i} lights are controlied Dy the BMS and wall leverage public
dats fram the air quality sensors instalisd at Calfornia’s Aw
Quality Board Buildung whach is located within | mile of the
projece.

(D) New Communicating Stair - to sncourage active desagn/
connection 1o commaunity

Lucid Dashboard - DPR can view, compare and share
eneigy and water uta data in real-time Stalf can sssess

p ey CONLUMPLIOn rates and 3d just practices, st
regquired. encouraging empicyess 10 actively partsipats in
maintaining the building's functionality

@) Cainting Trees - Mwes presarved. used for thading intano l
€ Solor Tubes - Tubular shylights ware instalied on the few fx e

ond oid ooty 10 masvimcde ilered Saplight reducing reliansy
an arteiainl Wghng

©) Operatie Windows with lgh Perdormance Clasing - « |
Baning n enitting budaing teplaced 10 high pertarmance

© tarwior Sun-Shading

©) vegetated Root and shaded roo! terrace - & new rooting
Berratd cruated & part hhe spoce far wars or "lDdl

) metractatio Wall/ Dose

€ Mans Timdar Construction Adgition - This low-carbon,
ow-tomin material creatus 3 tleek, parere environment gnd
Improves iIndor s quality Perst use of OLT shedr walin in
A

) Adaptive Reuse of Exinting Building - A Y80y in
Duriing, ence § vehetle deating (aciiny, has Deen COfveriad |
8 adel of sMCienty and Community 1esiiunce

) Seed wait

Thermal Labyrinth  Ventiatan Sytlem (anadiens the

ButhAg Dy O wing CuA BN’ Bif IRFOUEH & CONCMle MArs
100 3064 A tha 0151ing Basement. Thegugh hast sschange
WIth the pround, Gutdoor BiT s pre-couied snd poe-Peated in
Che LUl B0d WINteT SAsGN, Tetpect ively

Photovoltaics ~nuw photoveitaic panels were mtegrated
in a-typical locations ~above the rooftop 1errece, existing/
naw 100 and carport, elfsatimny sl operational anergy on &
ancual basis resulting In & set-positive energy facility

o Rightsized & Flexible Workspace - DPI's agie workspace
5 q reflects o3 famiiy Mke culture, nghtsized to fexibly
i BOCOMMOdate eMployees tRAL Spend More tima at job sites
than in the office and 1o encourage collaboration

Blophilia - From exposed woodgran paneis, 1o scwlptural

Trow columns.” 3 need wall, abundant plantings, snd

oversed shiding windows, the detagn creates a soothing
n  eervironwnest that DOngs users closer 10 Nnetute

Cartifications - The project is targeting LEED Platinum
| {Imterior) and Gold (CoresShell) certilication, WELL v2,
f REVEAL fitwed, Enargy Star, and ILFI's Zero-Net Eneegy

| cartihication
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CITY OF TREES

DPR Sacramento
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 Weather phenomenon unique to the
Sacramento region that brings relief to the
hot weather

* Similar to the temperature requlation that
occurs on the coast, the geographically

e N R SR e e huge river delta region cools the baking

D e o B AN IR R valley air as the predominant northeaster

winds blow past

DPR Sacramento | 13 November 2018 SMITHGROUP
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CROSS LAMINATED TIMBER - INTERIOR

(DPR DPR Sacramento | 13 November 2018 SMITHGROUP
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Experience



Mass Timber Projects In Design and Constructed in the US (December 2018)
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Mass Timber

Overview

Cross Laminated Timber
(CLT)

Structural timber made up of pressed dried
timber boards stacked at right angles and
glued together with non-toxic adhesive

Glue Laminated Timber

Structural timber made up of layers
of dimensioned lumber bonded
together in a parallel orientation.



2nd

DPR Installation of CLT



San Diego, CA

Developer: Alexandria
Occupant: Tekeda
CLT Roof Deck

RPR CLT Installation
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9625 Towne Center

Lessons Learned

* Jurisdictional approval — CLT thickness, splice joints

* Detailing is the longest process

* |dentify factory vs. field penetrations (MEP coordination)
* Tolerances of structural connections

e Acceptance of control samples (species, glues, finishes)

e |nstallation — staging, trucking, cabling of columns
 Temp waterproofing to avoid staining & mold

 SAFETY: Pre-installed perimeter guardrails
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1st

CLT Installation in Sacramento, CA



1st

CLT Shearwall Installation in California



Largest Mass Timber Vertical Expansion to
an Existing Building in the US



Floorplans &
Elevations
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Before & After




Before & After










Code Approvals



SACRAMENTO
Communitty Development
March 14, 2009

Scect Mooker

Presdest

Hurhier Engiseering, Inc.
000 O Sereet Scite 200
Sacraments, CAYSEIL

Subject: 1801 1 Steeet - Calfernia Mads Timber Competitian

Dear Mr, Mooker,

We are wilting 2 heiter of wpport for Bushler™s rule 1 GhCaining # bulkfing parmit for & propect uving OUF
comrruction i 1801 1 Sireet.

Buehier and DPR mes with the City on March 9, 2018 to present thesr CLT concest. gauge the City's
OPROASYS 18 BpANINING & progect LiNng CLT, And [0 Seterming the C2y's requrements 55 kchleve
appcoval. The Oy acked Duehier 1o propiare Twd Altarmate Matenals, Design and Methods of
Construction meguetts per the Califomis Budding Code to addrmu the uws of CLT ax slwments of the
peimary Laseral foece Aegsting System (LFRS): 3) sadipanion of (LT as the structornl daphragm for the
Enit Buiiding coof, and 2) uliization of CLT shearwalls al U 10000 Sevel of the tew Exst Boilfing,

The prelminary AMMIU'S ware feceived Macch 28, 2018 aad sppecved on August 31, 2010 Doabider wid

prosctive and transgarent throughout the AMMA spgruval srotess. They addressed the Cty's qunliom
And conceran with festarch and caltularons SUPpOrting the devign. The project wans submutred for plan
reveew Of May 18, 2018 and the permyt wis Ssupd on September 10, 2018,

THOT 1 Street i Sacramenta’s aaly spproved ropact usng CLT for the hath the dapheagm sod lateral
syabemn, Uteuing CLT 10 rebofit and reoviatle U saisting bulsing satshied (e Cty's desiee L0 covverve
Lacramenin’s bivtary while stresgthening and medeenising the sdvting, unatsuming offics wacs.

Sinverely,
Wil chawty, )A-—b«ré;——\

Anng Tekasts 51 Mlon Konwesh, SE
Supervivng [ngmeer Senkor Ingineer

COM-1 ——COM.1809314
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Sustainability



Cubic Feet of Wood Products Seconds for US & Canadian Metric Tons of CO, Stored in
Used Forest to Grow This Wood the Wood

115

Metric Tons of CO, Avoided in
Greenhouse Gas Emissions

Homes Per Year Cars Off the Road Per Year




Mass Timber
Logistics






New DPR Sacramento Office

Clash Coordination




New DPR Sacramento Office

BIM Detailing for Asthetics




New DPR Sacramento Office

Detailing For Prefabrication
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New DPR Sacramento Office

imber Logistics

Mass T










Monday 12:17:24 PM 1/14/2019 Day=1 Week=1




Monday 2:10:29 PM 1/14/2019 Day=1 Week=1




Tuesday 7:21:50 AM 1/15/2019 Day=2 Week=1




Tuesday 9:00:05 AM 1/15/2019 Day=2 Week=1




Tuesday 11:26:20 AM 1/15/2019 Day=2 Week=1




Tuesday 12:05:40 PM 1/15/2019 Day=2 Week=1
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New DPR Sacramento Office

Mass Timber Logistics

""‘. New DPR Sacramento Office - CLT Installation © ad

e Watch later Share

py.



https://youtu.be/DMZYZEKVPtU

Final Product
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Let’s discuss form, function, and sustainability

This concludes The American Institute of Architects Continuing Education Systems Course.

Stephen Guest AIA, LEED AP Marshall Andrews, LEED AP
RMW architecture & interiors DPR Construction
sguest@rmw.com marshalla@dpr.com
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