WOOD-OVER-PODIUM DESIGN TIPS

Lateral Design and Detailing for Wood-over-Podium Construction
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WHAT IS A PODIUM?

IBC 510.2 - HORIZONTAL BUILDING SEPARATION ALLOWANCE

A BUILDING SHALL BE CONSIDERED AS SEPARATE AND DISTINCT BUILDINGS

FOR THE PURPOSE OF DETERMINING AREA LIMITATION, CONTINUITY OF FIRE

WALLS, LIMITATION OF NUMBER OF STORIES AND TYPE OF CONSTRUCTION

WHERE ALL OF THE FOLLOWING CONDITIONS ARE MET:

1. THE BUILDINGS ARE SEPARATED WITH A HORIZONTAL ASSEMBLY
HAVING A FIRE-RESISTANCE RATING OF NOT LESS THAN 3 HOURS

2. THE BUILDING BELOW THE HORIZONTAL ASSEMBLY IS OF TYPE IA
CONSTRUCTION.

3. AND MORE....SEE IBC!

TYPE VA - 4 sTORIES MAX

MAX PODIUM STORIES?
IBC 2012 (AND PREVIOUS VERSIONS) A PODIUM WAS LIMITED TO 1-STORY IN
HEIGHT. 4-ON-1AND 5-ON-1 S

STARTING IN IBC 2015, THIS LIMIT WAS REMOVED ALLOWING FOR PODIUMS
TALLER THAN ONE STORY. NOW THE MAX OVERALL BUILDING HEIGHT OF
THE MORE RESTRICTIVE CONSTRUCTION TYPE WILL LIMIT THE PODIUM
HEIGHT. 4-ON-2 AND 5-ON-2, 5-ON-3




WOOD OVER-PODIUM: HOW TALL?

MAX BUILDING SIZES DEPENDING ON CONSTR. TYPE

MAX STORIES

MAX BUILDING

HEIGHT

TYPEIIIA

TYPEIIIB

-ASSUMES RESIDENTIAL USE TYPE R-2
-ASSUMES AUTOMATIC SPRINKLERS

-BASED ON IBC 2015

TYPE VA

LEVEL 6

TYPE Va TYPE llla
WOOD STRUCTURES
REPRESENTS WOOD

: | CONSTRUCTION

> REPRESENTS STEEL/CONCRETE
(TYPE 1) PODIUM CONSTRUCTION




WOOD OVER-PODIUM: HOW TALL?

MAX HEIGHT=70 FT (ASSUMES NFPA 13)

L2

BUSINESS
RESIDENTIAL

PARKING
RETAIL
BUSINESS
RESIDENTIAL

PARKING

1
1 Bl

TYPE VA - 4 STORIES MAX

DELINEATION OF 3-HOUR
FIRE RATED PODIUM

MAX HEIGHT=85 FT (ASSUMES NFPA 13)

L2

L1 RESIDENTIAL

DELINEATION OF 3-HOUR

TYPE 1A - 5 STORIES MAX
FIRE RATED PODIUM

BUSINESS
RESIDENTIAL

PARKING
RETAIL
BUSINESS

PARKING



TYPICAL FRAMING

AWN

. DOUBLE PARTITION WALL

. TRUSSES TYPICALLY RUN PARALLEL TO

OPEN WEB FLOOR TRUSSES

CORRIDOR FRAMING 2X10@16” o.c.
%" SUBFLOOR + ACOUSTIC MAT + GYPCRETE

CORRIDOR




GRAVITY - HIGH AXIAL LOADS

1. GRAVITY LOADS BECOME SUBSTANTIAL AT THE LOWER LEVELS
1. EXPECT BEARING WALLS TO HAVE BUILT UP STUDS AT LOWER
LEVELS, (3)-2X6 @ 24" O.C. FOR EXAMPLE
2. DOUBLE PARTITION WALLS CAN BE DOUBLE 2X4 WALLS
3. AT NON-DOUBLE PARTITION WALLS, IF POSSIBLE, USE 2X6 WALLS
AT BEARING WALLS, NOT 2X4
2. STACKING WOOD POSTS BECOME LARGE. AVOID LARGE BEAM SPANS
WHERE POSSIBLE.
3. THE CONTROLLING FACTOR FOR POST AND STUD SIZING IS OFTEN THE
SILL/TOP PLATES LOADED PERPENDICULAR TO THE GRAIN




GRAVITY - SHRINKAGE CONSIDERATIONS

- BE AWARE OF SHRINKAGE
« LOOKFOR:

TRUSS DEPTH

|

« DETAIL TO MINIMIZE SHRINKAGE
« NOTIFY CONTRACTOR OF THIS




GRAVITY - TYPE Illa DETAILING

- EXTERIOR BEARING WALLS NEED TO BE 2

HOUR RATED

« EXTERIOR WALLS NEED TO USE FIRE
TREATED LUMBER

« TRANSFERS OF EXTERIOR BEARING WALLS
(THINK BUILDING STEPS) NEED TO MAINTAIN

THE 2-HR RATING TO THE PODIUM

i
. ‘

FIRE RATED SHEATHING

LEDGER THRU DRYWALL
n SIMPSON DGHF FIRE HANGER




LATERAL - ANALYSIS CONSIDERATIONS

1. WIND
2. SEISMIC

3. STRENGTH DESIGN

4. DRIFT DESIGN
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Idealized Force Diagram on
Full-Height Shearwall Segment
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LATERAL - SEISMIC 2-STAGE ANALYSIS

1. TREAT WOOD LEVELS AS STAND-ALONE

2. AMPLIFY SEISMIC COMPONENT ONTO PODIUM s
1. R=6.5 @ WOOD SHEAR WALLS
2. R~3 @ PODIUM S ERL
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1. The sufIness of the lower portion shall be 2t keaw

10 tmex the stffooss of the UppCT porton

b. The peniod of the entire strocture shall not be

or than 1.1 tumes the penod of the upper
portion conxidered as a separate sructure supposte
at the transitron from the upper 10 the lowes
portion
The upper portion shiall be devigned as a separate
R

structure using the appropnate values of K and p

. The lower portion shall be designed as a separate
structure using the appropriate values of R and p
The reactions from the upper portion shall be those
determined from the analysis of the upper portion
amplified by the ratio of the R/p of the upper

portion over R/p of the lower portion. This ratio

O Y

o W

shall not be less than 1.0
The upper portion is analyzed with the equivalent
lateral force or modal response spectrum proce-

dure, and the lower portion is analyzed with the

equivalent lateral force procedure,
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LATERAL - SHEAR WALL TYPES

1. SEGMENTED
1. IDEAL!
2. PERFORATED
1. EMPIRICAL
2. WATCH OUT FOR UNIFORM UPLIFT ALONG LENGTH OF WALL
3. AMPLIFIES HOLD DOWN FORCES
3. FTAO - FORCE TRANSFER AROUND OPENING
1. CONTRACTORS MAY NOT PREFER
2. ADDITIONAL ANALYSIS

A €= e = e = = 4—4.-4,—1?
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SEGMENTED PERFORATED FTAO




LATERAL - SHEAR WALL LAYOUTS

- FLEXIBLE VS RIGID DIAPHRAGM
- OPEN FRONT STRUCTURE

 IDEALLY USE SOLID WALLS
« LONGER WALLS ARE BETTER!
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RIGID

35 FT MAX

FLEXIBLE




LATERAL - SHEAR WALLS

’

TOP CHORD BEARING TRUSSES BOTTOM CHORD BEARING TRUSSES




LATERAL - SHEAR WALL DETAILING

HOW TO PASS SHEAR THROUGH FLOORS?

1. TOP CHORD BEARING - EASY
2. BOTTOM CHORD BEARING 3 | Npeis

1. TRUSS BLOCKS N R\l -
2. SITE INSTALLED OSB BLOCKS R\‘\g N ;

716" 0S8 SHEAR
//" WALL SHEATHING

7/16° 0SB SHEAR
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WALL SHEATHING s 2
ONE SIDE ONLY) \E
FLOOR TRUSS .
-

SEE PLAN) e _

TRUSS DEPTH

VERTICALS BEYOND -
ALIGN STUDS p 204 BLOCKING __~

WITH TRUSSES / 4 BETWEEN TRUSSES
WALL SHEATHING NOT -

SHOWN FOR CLARITY




LATERAL - HOLD DOWN OPTIONS

CHEAPEST OPTION

CANNOT ACCOMMODATE SHRINKAGE

IF USED, NAIL TOP PORTION AS LATER AS POSSIBLE
MORE COMMON IN SHORTER WOOD BUILDINGS

INTINE

MIDDLE GROUND

CANNOT ACCOMMODATE SHRINKAGE AUTOMATICALLY
CAN ALWAYS TIGHTEN THE NUT AFTER SHRINKAGE HAS
OCCURRED

4. DIRECT GC TO RETIGHTEN ALL HOLD DOWN NUTS PRIOR TO
INSTALLING DRYWALL

WN

AUTOMATICALLY COMPENSATES FOR SHRINKAGE

CAN ACHIEVE HIGHER CAPACITIES

SIMPSON ATS (ANCHOR TIE-DOWN SYSTEM)

CLP (CONTINUOUS LOAD PATH)

SUPPLIERS WILL DESIGN THE SYSTEM...EOR TO PROVIDE LOADS

LN




LATERAL - HOLD DOWN ATTACHMENT TO PODIUM

1. NEED TO TRANSFER LARGE UPLIFT LOADS TO THE PODIUM
2. TRY TO KEEP THE HOLD DOWNS AWAY FROM SLAB EDGES
3. PROVIDE CONSTRUCTION TOLERANCE IN THESE DETAILS
1. THIS IS WHERE MANY TRADES MEET
4. DRILL AND EPOXY ANCHORS.....MAYBE
1. ONLY FOR LOW LOAD CONDITIONS
2. AT POST-TENSIONED SLABS TRY TO AVOID DRILLING
5. ALWAYS HAVE RETROFIT SOLUTIONS IN MIND!

SHEATHING (SEE SHEAR
WALL SCHEDULE

SEE SHEAR WALL

GYPSUM SCHEUDLE FOR NAILH
(SEE ARCH)



QUESTIONS?
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