1430 Q: Engineering the
First 6-over-2 Podium
Building in the US

Sacramento, CA

Presented by Ryan Miller, S.E., LEED AP

Senior Associate, BUEHLER

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
AlIA 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.



Course Description

While five-story wood buildings are increasingly common, 1430 Q in
Sacramento is the first building in the U.S. to include six stories of
wood-frame construction over a two-level concrete podium. Intended
primarily for engineers, this presentation will explore the structural
design challenges associated with this unique mixed-use project—
including connection of the wood structure to the concrete podium,
and lateral system design. It will also provide insight into the alternate
means process that was necessary for project approval, including
questions and concerns raised by the City of Sacramento and how
they were resolved.
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Learning Objectives

1. Discuss the successful navigation of the Alternate Means and Methods process
with the City of Sacramento.

2. Examine the structural design considerations associated with a 6-over-2
building, including connection of the wood structure to the concrete podium.

3. Review the building’s lateral system and relevant design considerations.
4. Describe how the 1430 Q project meets fire life safety objectives.
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Alternate Means and Methods Request (AMMR)

The Vision
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Location

Building Overview
Code Limitations
AMMR Process



Location

e

e oL " 1430 Q Street,
= RN Sacramento, CA

‘ﬁ . =  Fremont Park
'@k Light Rail
Street |

_ . Yy .
! _ r = R Street Redevelopment
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Building Overview
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Building Overview

N I - . 6-1/2 stories wood-frame
i 8- . construction
6 % . 2 story concrete podium
| 5 é . 1 story concrete
L basement
! . | 8 = 121 ftx 161 ft overall
= | 3 o plan dimension
b > + = = 163,000 square feet
—————- J/ =  Obft tall above grade to
1 3 HOU roof
. J P [ 5 . 74ft to level 8
| - . 10 ft basement
V[ | ﬂ £
' ghsemeNi— ||/
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Code Limitations | Podium

CODE
REFERENCE

CONSTRUCTION TYPE Type 1A 401
OCCUPANCY TYPES g 301
BASIC ALLOWABLE AREA | A = Unlimited| 14| F 503

B -Unlimited

$-2 Unlimited
MAX. HEIGHT Unlimited 504.2
MAX. STORIES Unlimited 504.2
SPRINKLERS Yes 901
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2013 CBC /2012 IBC
Type I-A concrete podium
Unlimited height and area
Sprinklers

CBC 510.2 limits height of
podium to one story




Code Limitations | Superstructure

CODE = 2013CBC/20121BC
RN = Type Ill-A wood framed
CONSTRUCTION TYPE Type IlIA 601 superstructure
OCCUPANCY TYPE R-2 301 =  65ft max height or 4 stories

. Sprinklers

BASIC ALLOWABLE AREA 24,000 sf TABLE 503 . 504.2 allows height increase

of 20ft and/or one story if

MAX. HEIGHT ' '
65 504.2 sprinklers installed.

MAX. STORIES 4 504.2 - 85ft Max Height (to roof)

= 5 stories
SPRINKLERS Yes 201
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Code Limitations | Structural Lateral System

Seismic Force-Resisting System

Structral System Limilaltions
Includding Structural Heaight, b,
[t} Limits®

Seismic Design Calegory

[£] c o= E” F*

A. BEARING WALL SYSTEMS
15, |.i_:|‘|'|-."|u||||' (e wealls sheathed with wood structural
panels rated for shear resistance
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HNL NL |&65| &5 65

ASCE 7-10 Table 12.1-1
65ft max height for wood
shear walls




Code Limitations | Structural Lateral System

SUPERSTRUCTURE
e .-":?

SUPERSTRUCTURE -r™~

Yy

m—p
SUBSTRUCTURE ---==--F-+---3 SUBSTRUCTURE

(PODIUM) (PODIUM})
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Two-stage analysis per
ASCE 7-1012.2.3.2
Stiffness and period
requirements to be
considered two-stage




Code Limitations | Summary

=  85ft max height above grade
. 5 stories max height for wood-

_Roof 4 frame portion
. 65ft max height for wood shear
l Resdenta wals
—ah . Single-story podium

Residential | | Residential
Feoanta| [roscente
e
Fovaena | [reseeni

5t
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AMMR Process

|
20 ft & 1<

WITH
AMMR

SUPERSTRUCTURE
PER CODE

PODIUM
F‘E% C%DE

L—
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Study options to go taller
Allowed by CBC 104.11
and CFC 104.9
Authority having
jurisdiction needs to
approve




AMMR Process

City of Sacramento Code

d 104.9 Alternate means and methods. The provisions of this code are not iInfendad to
prevent the installation of any matenal or 1o prohibit any method of construction not specifically
prescribed by this code, prowided thal any such alternative has been approved. The fire code
official is authonzed to approve an alternate material or method of construction where the fire
code official finds that the proposed design is salisfactory and complies with the intent of the
provisions of this code and these local amendments, and that the matenal, method or work
offered iz, Tor the purpose intended, at least the equivatent of that prescnbed in this code in
quality, sirength, efectiveness, fire resistance, durability and safety. Where the alkemative
matenial, design or method of construction is not approved, the fire code official shall respond in
writing, stating the reasons why the altemative was nol approved
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Woodworks helped with

AMMR application

Fire Marshall decision

2-hour rated walls

. Unit separation
walls

. Corridor
walls/systems

. Bearing walls

Two roof-access

stairwells




AMMR Process

o
T ]
$= | LEVEL 4
£
=
i |
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No structural AMMR
Seismic base is at level 4
Level 4 is wood framed
with the exception of the
shear walls, which are
concrete




Structural Design Considerations

Overall Building Layout

. Concrete Shear Walls

n Podium

n Concrete Columns

. Connection of Wood
Structure to Podium

. Wood Framing System
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Overall Building Layout

. 33” Basement Mat Slab
Foundation
= Perimeter Concrete
Retaining and Shear
PERIMETER Wa”S

COMCRETE
WALLS

| oo
MAT SLAR
I [ ]

FOUMNBATION _\
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Overall Bundlng Layout

— i e —
_ al = Ground Level
e e = 14" Mild-reinforced two-
| way concrete slab
. Concrete shear walls

LCUONCHETE
SHEAR WALl
ARCIVE

L 4R ]

ALLEY
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Overall Building Layout

_ ; n Level 2 Parking
-|L - 10” Post-tensioned two-
way concrete slab
n Concrete shear walls

-
"
a'_il'
| ]

— ..JI
|
= : i
28 1 I i
COMURETE
SHEAR WALL
| s -y SL_
'I.: . I- l- u.i_
==} ) 3
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Overall Building
| R | B

£x|

L

|
|

]

COURTYARLD |-l
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|

Jiaid 010 i HE
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Layout

.....

SHEAR WaALL
ABOVE

HCONCRETE
SHEAR WALL

J

[REGIDENTIAL
UNITS
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7 i L AN
77 TN

Level 3 Podium

15” Post-tensioned two-
way concrete slab

Slab transfer beams
Concrete shear walls




Overall Building Layout

s L] I : Typical Wood Floors
| I Pre-fabricated floor

Ky . trusses

= ! Wood shear walls

11—.- I 5

-1
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Overall Building Layout

W il L J = 8t Floor
AMENITY = Common area roof deck

SPACE s R o

RESIDEMTLAL

| LTS

| | ]
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Overall Building Layout

R I | ’J . Mezzanine
1 —-—-—--!. F
I !
. —— ™
! J

o
RESIDENT LAL
WEZZ ANINE

1 S

aiml® C :
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Overall Building Layout

. Roof

. Pre-fabricated roof
| mmw | trusses
! =  Solar panels

i {iks o wop oy
LR ERRE RN e b e
5 -;is-:u.n.r( f
:| PAMELS #,,..-
i e
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Concrete Shear Walls

= Seismic base at level 4
= Discontinuous shear walls
at level 3 and level 1

DS OHTINLGUS
SHEAR WALLS
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Podium Design

. Reduced thickness at
CRITICAL SECTION center courtyard
FOR ANALYSIS .

. Punching shear uses
drop caps and studrails
in some locations

STUDRAILS

PENETRATION

DROP CAP
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Podium Design

= Slab beams

|-( SLAB BEAM >l = Column capitals where
needed

SLOPED
COLUMN
CAPITAL

CONCRETE /

COLUMN i
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Podium Design

. Soffit elevation plan to clarify

the height of:

. Slab beams

. Drop caps

- Column capitals

. Depressed areas

. Sloped thickness
transitions
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Concrete Columns

Constrained by parking layout
18x40 largest
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Connection of Wood Structure to Podium

. Holdown system bolt

10 through podium
. Holdown rod developed
HOLDOWN .
TENSION ROD i concrete B into concrete shear wall
i PODIUM SLAB where occurs
L [ Il | =  Sill bolts cast-in-place
[ l I into concrete podium
' slab
BEARING BOLT THROUGH |
PLATE SLAB
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Wood Framing System

//— mezzanine stair ';
wind om pear

Pion & sections
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Wood stud bearing walls

3x6 @ 12"cc at lowest level wall

. Some local areas of 3x6 @
8"cc

Top floor double height wall

where mezzanine does not

occur




Wood Framing System

o

v/

111

FIRE CAULK GYP. BOARD
BOTH SIDES OF WALL, TYP,

GYPCRETE O/ 3/4' T_R G
FLYWOOD FLOORING

F

W =

2xd MAILER FOR CEILING EDGE
SUPPORT, TYF,

NOTE:

EXTEND GYF. BD. TO UKNDERSIDE
(OF FLOOR SHEATHING AND FIRE
CALULE JOINT, TYP
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Type IllA construction
Fire retardant treated
wood in exterior wall
2-hour exterior walls
Woodworks assistance
on detailing options

A discussion with the
building department
regarding detailing is
necessary




Wood Framing System

=  Proprietary joist hangers
to span over gyp board
layers
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Shrinkage

¥l . Shrinkage
considerations due to
extra level of wood

Flexible coupling framing

for gas pipes =  Specify wood with <19%
moisture content

. Other building systems

such as plumbing pipes
also need to consider

shrinkage effects
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Plumbing in Walls

. Plumbing in walls required
study and repairs
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Exterior Building Maintenance

= Tieback and davit
anchors on wood
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Structural Lateral System

= Transfer ‘Slab Beams’
= Wood Shear Walls
=  Wood Diaphragms
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Transfer Slab Beams

Pocaitmed S = Ductile reinforced beams
L l K X )G & . Design for overstrength loads from
| /1. J wall overturning
[EGRCRETE | & = 6” additional soffit depth and 6 ft wide
i o | X N
| v
X

| |SHEAR WALL| T

{ poe
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Wood Shear WaII_s

L
Bl S = Both walls in the double
| ; e AL [ party wall are shear
A A L | - walls
o r T = - Some walls near the
[ = bottom are double sided
l r E = - ETES N - Shear
e - . .
|| == e . Continuous tie-down rod
| 'E’ '- | _ -- _____ system is used for
P | T holdowns
| B TR
-4 = e
e — |
i |
i | - -
1 E
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Wood Shear Walls

l S, = Concrete walls extend
3 . 9 up to level 4
E | | g = Concrete shear wall at
¢ o T SIS S p 4t floor takes full load
< I { WOOD SHEAR
wi - T WALL
= | I It
wl ' WOoOoD
' = DIAPHRAGM
. o
g LEVEL 4
LT '
A 7
_ . x|= L
' SI%
CONCRETE
i 8‘% SHEAR WALL
]
k' .
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Wood Shear Walls

= Large compression post
sizes at bottom of wall

‘ IxeE
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Wood Diaphragms

Exception: Where calculations show that dia-
phragm deflections can be tolerated, the length,
L. (normal to the open side) shall be permitted to
be increased to an L/W ratio not greater than
1.5:1 when sheathed in conformance with
4.2.7.1 or 42.7.3, or not greater than 1:1 when
sheathed in conformance with 4.2.7.2.
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2008 SDPWS 4.2.5

. Deflections checked to
allow 1.5:1 ratio of L/W

Note: 2015 SDPWS

requirements are different —

consult current code




Wood Diaphragms

= L _‘ . Envelope rigid and flexible
analysis
| I : i =  Strap for collectors to shear
! walls

[ +
1 BN
i B
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Fire Life Safety Objectives
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Wall Assemblies
Floor Assemblies
Corridor Systems
Fire Separations
Sprinkler System
Compartments



Wall Assemblies

= 2-hour structural walls
= 2-hour exterior walls

_*_I_
T i —w
4 iI! : [Z) LAYERS 508" TYPE X
= - GFP BDE EACH DIDE
1 - PLYWIOO SHEATHIRG WHERE
; - l CHOCURS, DEE STRURCT, DWGS
=
- - | 1
== |-'“ BATT FMSULATROHS
.‘--ln_ _-l-'-.- --'\-_ _--.- i
- — il e = i W ITUD ERAMIMG, TEE TTRUCT
| OGS, FOR SIDE ARG SPACING
g i 4
i = == ' 1
- Y AT X2 W1ZA WALL SUBSTITUTE [1) LAYER
OF S/ GYP. B0 W/ CEMENT PLASTER
|
i i 1
i
'1r
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Floor Assemblies

IBTERECR 'WALL, WHERE
OCCURS

— 1-1/4 GYPCRETE FLOOR
LIMCER|LAYRENT OVER 174
ACOHSFICAL MAT

TS N4TTAG PLYWOOD FLOORING

[ MIN. T AIR SPACE ABCVE INSULATION

e e WD TRLISS

! L ACOUSTICAL BATT
L % I g1 INSLILATION
i -l
.7 3y TAFE"K" Wi, BL,
[
o
\ e RESLIENT CHAMMELS & 24~ 0.0

{2} LAYERS S/F° TWFE 5 GYF. Bl
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2-hour rated

3 layers 5/8” Type ‘X’
gypsum board ceiling
1 %4 gypsum concrete
floor topping




Corridor Systems
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2-hour rated

2 layers 5/8” Type ‘X’
gypsum board at floor
joists

1 layer 5/8” Type ‘X
gypsum board with
plaster at ceiling joists




Fire Separations

' | . 3-hour separation

2" autoclaved aerated
concrete (AAC)
panels
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Fire Separations

| [ (] n .
T OO PAMEL ATTACHED -T e —— —T . FHIRE CALLE GYP. BOARD Melt away CleS on
TEY BOTH WALL LSING ALUM - BCHTH SI0ES OF wWaALL , TrP :
[MELT AWAY | CLP e vy o g™ each side
I! i || GYPCRETE OF M TAG
AL WILA | i| S "-;_- AT | PLYWOOD FLOCRING
|| = = |
l 21 I =i | = o Il
e ey || e |
- = || i
||‘-"' =T —— DX MAILER FOR CEUNG EDGE
] - = PREORET. TYR,
+ =" - = || - % T
N =R N
O | [N =
- - "|| "_' | == EE‘.‘.'._. R
A E
' Eval—e ||| S=H NOTE:
L T il - |
L% = i I EXTEMD: GP, B0 10 UnDERNDE
| =S OF FLOOR SHEATHING AND FIRE
PLYWLA, SHEATHING .03 T ICALLE JOIMT. TYF
SEE STRUCT, DWGE ————” H
S 1540
- ra
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Fire Separations

T COMC, PAREL LCRFWED

[AN116 Cried | .
—l | ' / f,f" T WALL FRAMING
AN : [ P JOME SIDE OnLY)
LG JEAIG W0 R
Sk STEMLT WS | ~ o— FIRE C:ALLE GYF. BOARD
'““x_ - = T e BOITH SIDES OF WALL | TYP
3u 1T, WAILER SCE \ e P " ;f'
TRUCT, DWG e - s .
STRUCT, DWiGS N = ] == A EIPCRITE O N TAG
- i e / - FLYWOOD FLOORING
[Fz1 ] =1 ‘fe=3 o
i T el .-""r " 'y
2od T MARER FOR ol = it L
CEUNG E0GE s | == N 20 NARER FOR COLING
SUPPORT, THP : s o ’ ELKFE SUPPORE TYP

MCITE:

EXTEMD GYP. 8D, 1O
LUHDIERSIDE CF FLOOR
SHEATHING ARD FRE
CALLE JOUNT, TFF

ECARTY FORMED) Ok
WALl SEE STRUCT. DwiGal,
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3-hour separation wall
where double sided
shear walls occur
required two AAC
panels for
constructability




Exiting Routes
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Horizontal exit
through fire
separation wall

Door frame attached
to concrete wall panel
Two communication
devices in corridor per
level




Fire Sprinklers

9
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Automatic sprinklers
per NFPA 13




Compartments & Access

LT N

A 33

AN
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- Compartments
facilitate in fire fighting

. Additional stair access
to roof

when planning fire control in buildings. Due to the inherent design of apartments, residential
occupancies have a high degree of compartmentalization. This includes floors, corridors and
unit separation walls which define a fire area significantly less than the allowable building area.
These small compartments limit fire size and maintain structural integrity of the building.
Providing 2-hour fire-resistance-rated separation walls throughout the Type IlIA building will
create smaller fire areas and help to reduce the spread of fire throughout the building.
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Questions?

This concludes The American
Institute of Architects Continuing
Education Systems Course

Owner: Structural Engineer:

D&S Development Ryan Miller, S.E., LEED AP
Architect: BUEHLER

HRGA rmiller@buehlerengineering.com

Southern California Wood Design Symposium ideas engineered | visions realized

November 13, 2019



