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A Consulting Structural and Civil Engineering Corporation

COUGHILIMN PORTER LUNIDERERN

March 13, 2002

Integrus Architecture
720 Third Avenue

Suite 2300
Seattle, WA 98104

RE: old Woodway High School |
- Compliance with UBC Chapter 34, §3403

To Whom It May Concern:

The seismic evaluation and renovation of Old Weodway High School is being performed on a
voluntary basis by the school district. It is important to note that this retrofit is not required per UBC
§3401. The 1997 Uniform Building Code allows “alterations of existing structural elements, or
additions of new structural elements, which are rot required by Section 3401 and are initiated for the

- purpose of increasing the lateral-force-resisting strength or stiffness of an existing structure”

provided they meet the criteria described in the exception to §3403.2. The alterations comply with
Items 1-5 listed in the exception of §3403.2. All alterations to the structural elements in the
construction documents are provided to increasethe lateral-force-resisting strength or stiffness.

The basis of our evaluation was the Federal Einergency Management Agency document 178 (FEMA-
178) NEHRP Handbook for the Seismic Evaluation of Existing Buildings. FEMA-178 is a standard

- evaluation methodology developed by the Building Seismic Safety Council (BSSC) for the Federal

Emergency Management Agency (FEMA). FEMA-178 is the current consensus standard for life-

safety evaluation of existing structures and is accepted by most building departments for substantial

alteration projects. The purpose of the methodology is to provide guidance in the review of a

building’s response to earthquakes based on a life-safety philosophy. This document, published in
June 1992, provides the most current consensus information. The federal government, as reference,
specifies the use of FEMA-178 when seismic evaluations of federally owned buildings are required.

FEMA-178 recommends the use of seismic forces that are lower than the Uniform Building Code
(UBC) and the code provisions proposed by the National Earthquake Hazards Reduction Program
(NEHRP) for new buildings. The building can be analyzed for resistance to lower force levels in life-
safety evaluations because non-life threatening damage to the building is accepted. In other words,
substantial damage may be sustained by the building while still providing life-safety protection for
the occupants. If the building must survive major earthquakes without sustaining severe damage in
addition to providing life-safety protection, thenit is analyzed using a higher force level. In general,
only buildings of greater importance such as hospitals, fire stations and other essential facilities are
upgraded to a higher force level.

A building does not meet the life-safety objectives of FEMA-178 if any of the following events occur
during an earthquake: | |

o The entire building collapses.
e Any portion of the building collapses. |
» The components of the building fail and fall.

e The exits and entry routes are blocked, preventing the evacuation and rescue of the
occupants. | “
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To summarize, life-safety is the primary concern; building damage and reoccupancy is the secondary
concern. - o

The analysis methodology of FEMA-178 employs a quick check methodology (Tier 1 analysis) and a
more intensive Tier 2 analysis methodology. The Tier 1 quick check employs a set of checklists for
each building type. The checklist contains a set of (generally qualitative) evaluation statements
which help identify areas of concern with regard to the structures’ ability to adequately transmit
earthquake forces to the foundation and supporting grade.

The Tier 2 analysis methodology involves numerical calculations to determine the stiffness and
strength of various framing elements and connections within the structure, based on material and
geometric properties. The values derived from the analysis are compared to code prescribed

- allowables in order to determine the “weak links” in the structural system.

FEMA-178 prescribes an effective peak acceleration coefficient of 0.2 for the Puget Sound region. In
accordance with recent research in the seismicity of the region, a value of 0.3 was used for the
analysis.

In general, the building will be upgraded to the FEMA-178 guidelines. FEMA-178 is a guideline and
was used recognizing the economic implications of accomplishing certain upgrades. However, in no
case were upgrades included or not included that would be a detriment to the existing lateral and
gravity force capacity of the structures.

Sincerely,

COUGHLIN PORTER LUNDEEN, INC.,

Brvan R. Zagers
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EVALUATION STATEMENTS FOR BUILDING TYPE 13: N
REINFORCED MASONRY BEARING WALLS |
WITH WOOD/METAL DECK DIAPHRAGMS |

These buik{ings have perimeter bearing walls of reinforced brick or concrete-block masomy; These walls 5
are the_ I:emcal elements ::n the lateral-force-resisting system. The floors and roofs are framed either with T
wood joists and beams with plywood or straight or diagonal sheathing or with steel beams with metal deck - 1_ ~

iy

or without a concrete fill. Wood floor framing is supported by interior wood posts or steel columns, steel
beams are supported by steel columns. | f
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() BUILDING SYSTEMS | | ) o

T @ LOAD ?ATH: The structure contains a complete load path for seismic force effects from - o
any horizontal direction that serves to transfer the inertial forces from the mass to the | |
foundation (NOTE: Write a brief description of this linkage for each principal direction.)

(Sec. 3.1) FIELD VERB\TT LORNELTION OFE W ALL TO LWV~ LAN BILLER

N B/ bisetion & APerer v 1N /e N
' \ 5 Zaalle
(I F REDUNDANCY: The structure will remain laterally stable afte/r thebf;iti'ure of any single
clement. (Sec. 3.2) |
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T F WEAK STORY: stual observation or a Quick Check indicates that there are no
B\ / B significant strength discontinuities in any of the vertical elements in the lateral-force-

resisting system; the story strength at any story is not less than 80 percent of the strength
of the story above. (Sec. 3.3.1) ' |
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T F SOFI‘ STOI.IY: Visual observation or a Quick Check indicates that there are no
/lSr mgxiffcant stiffness discontinuities in any of the vertical elements in the lateral-force-
N P resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 3.3.2) - . |
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@ F (:}EOMETRY: Therc'are no significant gcometrical irregularities; there are no setbacks
. (le,no ‘cha-nges in horizontal dimension of the lateral-force-resisting system of more than
30 percent 1n a story relative to the adjacent stories). (Sec. 3.3.3) |
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MASS: There are no significant mass irregularities; there is no change of effective mass
of more than 50 percent from one story to the next, excluding light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundation.
(Sec. 3.3.5) |

TORSION: The lateral force resisting elements form a well balanced system that is not

subject to significant torsion, Significant torsion will be taken as any condition where the
distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in cither major plan dimension. (Sec. 3.3.6)

‘MASONRY UNITS There is no visible dcterloratlon of large areas of Masonry units,

(Sec 3.5.10)

MASONRYJ OINTS: The mortar cannot be easily scraped away from the joints by hand
with a metal tool, and there are no significant areas of eroded mortar. (Sec, 3.5.9)

SH'EAR WALLS

\r"'

SHEARING STRESS CHECK: The building satlsﬁes the Quick Check of the shearing
stress in the remforced masonry shear walls. (Sec. 5.3.1)

REINFORCING: In areas of high seismicity (A, greater than or eqﬁal to 0.2), the total
vertical and horizontal reinforcing steel in reinforced masonry walls is greater than 0.002
times the gross area of the wall with a minimum of 0.0007 in either of the two directions;

the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.32)

REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides. (Sec. 5.3.3)

DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Scc 7.1.1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings
immediately adjacent to exterior masonry walls are no more than "8 feet long (Sec. 7.1.6)

OPENINGS AT SHEAR WALLS Diaphragm openings immediately adjacent to the
shear walls constitute less than 25 percent of the wall length, and the available length

| appears sufficient. (Sec 714)

SHEATHING: None of the diaphragms consist of straight sheathing or have span/depth
ratios greater than 2 to 1. (Sec. 72.1) SrepatanT 51; ot NG

CROSS TIES' There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms consist of horizontal
spans less than 40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
723) |

UNTOPPED DIAPHRAGMS Untopped metal deck diaphragms consist of horizontal
spans of less than 40 feet in areas of high seismicity (4,, greater than or equal to 0.2) and
have span/depth ratios less than or equal to 3to 1. (Sec. 7.3.1)

B-46 (Type 13) b‘ _ﬂ/"'
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CONNECTIONS

WOOD LEDGERS: The connection between the wall panels and the diaphragm does
not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

MASONRY WALL‘ANCHORS: Masonry walls are connected to the wood or metal deck
diaphragms. (Sec. 8.2.3) |

ANCHOR SPACING: The anch_ors from the floor and roof systems into exterior
masonry walls are spaced at 4 feet or less. (Sec. 8.2.4)

EVALL R?INFORCING: All vertical wall reinforcing is doweled into the foundation.
Sec. 844) - . .,
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EVALUATION STATEMENTS FOR BUILDING TYPE 13:
REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS

These buildings have penmeter bearing walls of remforced brick or concrete-block masonry, These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sheathing or with steel beamns with metal deck

or without a concrete fill. Wood floor framing is supported by interior wood posts or steel colum ns, steel
beams are supported by steel columns.

T

BUILDING SYSTEMS

@ LOAD PATH: The structure contains a complete load path for seismic force effects from

any horizontal direction that serves to transfer the inertial forces from the mass to the
foundation (NOTE: Write a brief descnptton of this lmkage for each principal direction.)
(Sec. 3.1)

REDUNDANCY: The structurc will remain laterally stable after the failure of any single
element. (Sec.3.2) -

WEAK STORY: Visual observation or a Quick Check indicates that there are no

significant strength discontinuities in any of the vertical elements in the lateral-force- -

resisting system; the story strength at any story is not less than 80 percent of the strength
of the story above (Sec. 3.3.1)

SO_FI‘ STORY: Visual observation or a Quick Check indicates that there are no

significant stiffness discontinuities in any of the vertical elements in the lateral-force-
resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

2tory above or less than 80 percent of the average stlffness of the three stories above.
Sec. 3.3.2) -

GEOMETRY Therc are no significant geometncal irregularities; there are no setbacks
(ie., no changcs in horizontal dimension of the lateral-force-resisting system of more than

.30 perccnt in a story relative to the adjacent stories). (Sec. 3.3.3)

MASS: There are no significant mass irregularities; there is no change of effective mass

of more than 50 percent from one story to the next, excluding light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundatlon
(Sec. 3.3.5)

TORSION: The lateral force resisting elements form a well balanced system that is not
subject to significant torsion. Significant torsion will be taken as any condition where the
distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in either major plan dimension. (Sec. 3.3.6)

MASONRY UNITS: There is no visible deterioration of large areas of masonry units.
~ (Sec. 3.5.10) | :

MASONRY JOINTS: The mortar cannot be easily scraped away from the joints by hand

with a metal tool, and there are no significant areas of eroded mortar, (Sec. 3.5.9)

sHEAR WALLS

SHEARING STRESS CHECK: Tl building satisfies the Qlllck Check of the shearmg
stress in the reinforced masonry shear walls. (Sec. 5.3.1)

REINFORCING: In areas of high seismicity (4, greater'than or equal to 0.2), the total
vertical and horizontal reirforcing steel in reinforced masonry walls is greater than 0.002

. times the gross area of the wall with a minimum of 0.0007 in either of the two directions;
the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the

top of the walls. (Sec. 5.32) -
REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides. (Sec. 5.3.3)

DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Sec. 7.1.1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings

immediately adjacent to exerior masonry walls are no more than "8 feet long. (Sec 7.1.6)

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the

shear walls constitute less than 25 percent of the wall length and the available length
appears sufficient. (Sec. 7.1.4)

SHEATHING: None of the diaphragms consist of straight sheathmg or have span/depth

- ratios greater than 2to 1. (Sec. 7.2. 1)

.,CROSS TIES: There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms consist of horizontal
spans less than "40 fect and have span/depth ratios less than or equal to "3to 1. (Sec.
7.2.3)

- UNTOPPED DIAPHRAGMS Untopped metal deck diaphragms consist of horizontal

spans of less than "40 feet in areas of high seismicity (4, greater than or equal to 0 2) and

~ have span/depth ratios less than or equal to "3 to 1. (Sec. 7.3.1)
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CONNECTIONS

WOOD LEDGERS: The connection between the wall ﬁanels and the diaphragm does
not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

MASONRY WALL ANCHORS: Masonrywalls are connected to the wﬁod or metal deck
diaphragms. (Sec. 8.2.3) - '

ANCHOR SPACING: The anchors from the floor and roof systems into exterior
masonry walls are spaced at 4 feet or less. (Sec. 8.2.4)

WALL R?INFORCING: All vertical wall reinforcing is doweled into the foundation.
(Sec. 844) - | .
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EVALUATION STATEMENTS FOR BUILDING TYPE 13: ' | El
' REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS . o

These buildings have perimeter bearing walls of reinforced brick or concrete-block masonry. These walls 1
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with , | .
wood joists and beams with plywood or straight or diagonal sheath ing or with steel beams with metal deck | perer
or without a concrete fill. Wood floor framing is supported by interior wood posts or steel columns, steel a ol &
beams are supported by steel columns. " - ‘
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(Y _ BUILDING SYSTEMS | | %
T /@ LOAD PATH: The structure contains a complete load path for seismic force effects from - I

7i any horizontal direction that serves to trassfer the inertial forces from the mass to the e
© foundation (NOTE: Write a brief description of this linkage for each principal direction.) O
(Sec. 3.1) | | : I

. ik rrh

1 /@ F  REDUNDANCY: The structure will remain laterally stable after the failure of any single i
R clement. (Sec. 3.2) _ o L
@ F  WEAK STORY: Visual observation or a Quick Check indicates that there are no . L
significant strength discontinuities in any of the vertical elements in the lateral-force-

resisting system; the story strength at any story is not less than 80 percent of the strength
of the story above, (Sec. 3.3.1) - |

—ritr E T N N AT

@ F  SOFT STORY: Visual observation or a Quick Check indicates that there are no
significant stiffness discontinuities in any of the vertical elements in the lateral-force-
resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 3.3.2) -
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@ F GEOMETRY: There are no sxguﬁcant geometricz{l irregularities; there are no setbacks
- . (1.e., no changes in horizontal dimension of the lateral-force-resisting system of more than
30 percent in a story relative to the adjacent stories). (Sec. 3.3.3)
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o MASS: There are no significant mass irregularities; there is no change of effective mass
f:?;‘f:—:‘;"-_jﬁ of more than 50 percent from one story to the next, excluding Light roofs. (Sec. 3.3.4)
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@ F VERTICAL DISCONTI_NUITIES All shear walls are continuous to the foundation.
(Sec. 3.3.5) |

@ F TORSION: The lateral force resisting elements form a well balanced system that is not
subject to significant torsion. Significant torsion will be taken as any condition where the
distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in either major plan dimension. (Sec.3.3.6)

F MASONRY UNITS: There is no visible deterioration of large areas of masonry units,
- (Sec. 3.5.10) -

r"_;;;;: : ' @ F MASONRY JOINTS: The mortar cannot be easily scraped away from the joints by hand
F with a metal tool, and there are no significant areas of eroded mortar. (Sec. 3.5.9)

F SHEARING STRESS CHECK: The building satisfies the Quick Check of the shearing
stress in the reinforced masonry shear walls. (Sec. 5.3.1)

vertical and horizontal reixforcing steel in reinforced masonry walls is greater than 0.002

times the gross area of the wall with a minimum of 0.0007 in either of the two directions;
the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.32)

‘ |

! i’ ] 2 /@ F  REINFORCING: In areas of high sensnnc:ty (A, greate} than or equal to 0.2), the total
| . '
|

F REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides. (Sec. 5.3.3)

DIAPHRAGMS

F PLANIRREGULARITIES: There is sngmﬁcant tensﬂe capacity at re-entrant corners or-
other locations of plan irregularities. (Sec. 7.1.1)

nnmedlatcly adjacent to exterior masonry walls are no more than '8 feet long. (Sec. 7.1.6)

i F OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the
A ‘ | shear walls constitute less than 25 percent of the wall length, and the available Iength
g | | appears sufficient. (Sec. 7.1.4)

(® F OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings -

i | ' T @ SI-IEATHING None of the diaphragms consist of straight sheathing or have span/ depth

: ' - "~ - ratios greater than 2to 1. (Sec. 72.1) ver =282 o 28
pran : 2..‘1

| 1‘ | T @® CROSS TIES There are continuous cross ties between dlaphragm chords. (Sec. 7.1.2)
;p i o | T @ UNBLOCKED DIAPI-IRAGMS Unblocked wood panel diaphragms consist of horizontal
itk /./ | spans less than 40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
A T 723)

!' T / UNTOPPED DLAPHRAGMS Untopped metal deck diaphragms consist of horizontal
il

spans of less than 40 feet in areas of high SBISHllClty (4, greater than or equal to 0.2) and
have span/depth ratios less than or equal to "3 to 1. (Sec. 7.3.1) |

&JL-
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1 F

CONNECTIONS

WOPD LEDGERS: Thg'iconnection between the wall panels and the diaphragm does
not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1) .

N_IASONRY WALL ANCHORS: Masonrywalls are connected to the wood or metal deck
diaphragms. (Sec. 8.2.3) -

ANCHOR SPACING: The anchors from the floor and roof systems into exterior
masonry walls are spaced at 4 feet or less. (Sec. 8.2.4) |

gALIS.. fl)-EINFQRCING: All vertical wall reinforcing is doweled into the foundation,
ec. 8.44) - | . . _

B-47 (Type 13)
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EVALUATION STATEMENTS FOR BUILDING TYPE 13:

REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS

These buildings have penmeter bearing walls of remfarced brick or concrete-b!ack masonry, These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sheathing or with steel beams with metal deck

or without a concrete fill. Wood floor framing is suppo:fed by interior wood posts or steel columns, steel
beams are supparted by steel columns.
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BUILDING SYSTEMS

-

LOAD PATH: The structure contains a ccmplete load path for seismic force effects from

any horizontal direction that serves to transfer the inertial forces from the mass to the

ioundatlon (NOTE: Write a brief descrlptlon of this linkage for each prlncxpal direction.)
Sec. 3.1) '

REDUNDANCY: The structure will remain laterally stable after the faxlure of any single

clement. (Sec. 3.2)

WEAK STORY Visual observation or a Quick Check mdxcates that therc are no
significant strength discontinuities in any of the vertical elements in the lateral-force-

resisting system; the story strength at any story is not less than 80 perccnt of the strength
of the story above. (Sec. 3.3.1)

S‘OIfT STOI}Y: Visual observation or a Quick Check indicates that there are no
significant stiffness discontinuities in any of the vertical elements in the lateral-force-
resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

?tory above or less than 80 percent of the average stiffness of the three stories above.
Sec. 3.3.2) .

GEOMETRY Therc are no s:gmficant geometrical irregularities; there are no setbacks
(i.e.,, no changcs in horizontal dimension of the lateral-force-resisting system of more than

.30 percent In a story relative to the adjacent stories). (Sec. 3.3.3)

MASS: There are no significant mass irregularities; there is no change of effective mass
of more than 50 percent from one story to the next, excluding light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundation.
(Sec. 3.3.5)

TORSION: The lateral force resisting elements form a well balanced system that is not

- subject to significant torsion. Significant torsion will be taken as any condition where the

distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in cither major plan dimension. (Sec. 3.3.6)

MASONRY UNITS: There is no visible dctenoratlon of large areas of masonry units,

(Sec. 3.5.10)

r

MASONRY JOINTS: The mortar cannot be easily scraped away from the joints by hand
with a metal tool, and there are no significant areas of eroded mortar. (Sec. 3.5.9)

. SHEAR WALLS

SHEARING STRESS CHECK:. The buxldmg satisfies the QIIICk Check of the sheanng
stress in the remforced masonry shear walls. " (Sec. 5.3.1)

REINFORCING: In areas of high seismicity (A, grgater than or equal to 0.2), the total
vertical and horizontal reinforcing steel in reinforced masonry walls is greater than 0.002

times the gross area of the wall with a minimum of 0.0007 in either of the two directions; .

the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.32)

REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides. (Sec. 5.3.3)
DIAPHRAGMS

PLAN IRREGULARITIES There is significant tensﬂc capamty at re-entrant corners or
other locations of plan irregularities. (Sec. 7.1.1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings

immediately adjacent to exterior masonry walls are no more than '8 feet long, (Sec. 7.1.6)

OPENINGS AT SHEAR WALLS: Dlaphragm openings immediately adjacent to the

shear walls constitute less than 25 percent of the wall length, and the available length
appears sufficient. (Sec. 714)

SHEATHING: None of the diaphragms consist of stra:ght sheathing or have span/depth

ratios greater than 2 to 1. (Sec. 7.2.1)
CROSS TIES: There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms consist of horizontal
spans less than 40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
723)

—-,

UNTOPPED DIAPHRAGMS Untopped metal deck diaphragms consist of horizontal
spans of less than 40 feet in areas of high smsmmty (A, greater than or equal to 0.2) and

have span/depth ratios less than or equal to "3to 1. (Sec. 7.3.1)

g
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() - CONNECTIONS

| T \JW WOOD LEDGERS: The connection between the wall panels and the diaphragm does
0, not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

T MASONRY WALL ANCHORS: Masonrywalls are connected to the wood or metal deck
g, | diaphragms. (Sec. 8.2.3) o .
S \ /@ ANCHOR SPACING: The anchors from the floor and roof systems into exterior
- | masonry walls are spaced at 4 feet or less. (Sec. 8.2.4)
’@ FWALL REINFORCING: All vertical wall reinforcing is doweled into tl;e foundation.
" (Sec. 844) |
)
£
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Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input £for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be cerxrtified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, -PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use o

the PCACOL(tm) program. |
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File Name: untitled.col

é%%a Project: 01d Woodway

Y Column: Ex. PC Col Engineer: BRZ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: X-axis . Column Type: Structural

Material Properties:
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ftle = 3 ksi | fy = 40 ksi
BEC = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi | Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 15.5 in Depth = 9.5 in
Gross section area, Ag = 147.25 in”"2
Ix = 1107.44 in™4 - Iy = 2948.07 in"4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615 -
Size Diam (in) Area (in”2) Size Diam (in) Area (in”*2) Size Diam (in) Area (in”"2)
e B3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
() # 6  0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
et 49 1.13 1.00 # 10 1.27 1.27 ¥ 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular - ,
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area, As = 1.76 in"2 at 1.20%

4 #6 Cover = 1.5 in |

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

e g G S W SR W W W S P W S S W TS WS S A WD RN Sdeidl el W Weideh weel) il ek el A S S S W et bl S Gy el S S S Sl Gl e S S SN S SN SN Rilil e
Ll e R R el i R T e e T e T e i ————

Pu Mux EMnx
No kip k-£t k-ft fMn/Mu
1 9.1 5.8 21.2 3.679
2 2.3 5.8 20.2 3.502
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) EVALUATION STATEMENTS FOR BUILDING TYPE 13;
REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS
These buildings have penm eter bearing walls of rein famed brick or concrete-black masonry. These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sh eathing or with steel beams with metal deck |
or without a concrete fill. Wood floor framing is .suppoﬂed by mtenar wood posts or steel columns, steel
beams are supported by steel columns.
essﬁ' DT e s St Or fals (F)
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i BUILDING SYSTEMS
T /@ LOAD PATH: The structure contains a complete load path for seismic force effects from
any horizontal direction that serves to transfer the inertial forces from the mass to the
foundation (NOTE: Wnte a brief description of this lmkage for each principal direction.)
(Sec. 3.1)
@ F REDUNDANCY:, The structure will remmn laterally stable after the failure of any single
clement. (Sec. 3. 2)
| @ F WEAK STORY: Visual observation or a Quick Check indicates that there are no
significant strength discontinuities in any of the vertical elements in the lateral-force-
resisting system; the story strength at any story is not less than 80 percent of the strcngth
of the story above. (Sec. 3.3.1) |
@ F  SOFT STORY: Visual observation or a Quick Check indicates that there are no
significant stiffness discontinuities in any of the vertical elements in the lateral-force-
‘resisting system; the lateral stiffness of a story is not less than 70 percent of that in the
story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 3.3.2) -
@ ~F - GEOMETRY: There are no significant geometricai irregularities; there are no setbacks
_ (i.e., no changes in horizontal dimension of the lateral-force-resisting system of more than
-30 percent in a story relative to the adjacent stories). (Sec. 3.3.3)
S @ F  MASS: There are no significant mass irregularities; there is no changé of effective mass

x of more than 50 percent from one story to the next, excluding Light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: Al shear walls are continuous to the foundatron
(Sec. 3.3.5)

TORSION: The lateral force resisting elements form a well balanced system that is not

subject to significant torsion. Significant torsion will be taken as any condition where the
distance between the story center of rigidity and the story center of mass is greater than
20 percent of the wrdth of the structure in. erther major plan dimension. (Sec. 3.3.6)

MASONRY UNITS: There is no v:srble deterroratron of large areas of masonry units,
(Sec. 3. 5 10) : ,

MASONRY JOINTS:; The mortar cannot be easily scraped away from the joints by hand
with a metal tool, and there are no significant areas of eroded mortar. (Sec. 3.5.9)

SHEA_R WALLS

SHEARING STRESS CHECK: The building satisfies the Quick Check of the shearing
stress in the reinforced masonry shear walls. (Sec. 5.3.1) .

REINFORCING: In areas of high seismicity (A4, greater than or equal to 0.2), the totel
vertical and horizontal reinforcing steel in reinforced masonry walls is greater than 0.002
times the gross area of the wall with a minimum of 0.0007 in either of the two directions;

the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.32)

- REINFORCING AT OPENINGS All wa.ll Opemngs that interrupt rebar have trim

remforcmg on all sides. (Sec. 5.3.3)

DIAPHRAGMS

PLAN IRREGULAﬁITES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities (Sec. 7.1. 1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings

immediately adjacent to exterior masonry walls are no more than "8 feet long. (Sec.7.1.6)

OPENINGS AT SHEAR WALLS Diaphragm openings mmedrately adjacent to the
shear walls constitute less than 25 percent of the wall length, and the available length
appears sufficient. (Sec. 7.1.4)

SHEATHIN G: None of the diaphragms consist of straight sheathing or have span/depth
ratios greater than 2 to 1. (Sec. 7.2.1)

CROSS TIES: There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms censrst of horizontal |
spans less than 40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
7.2.3) -

UNTOPPED DIAPHRAGMS Untopped metal deck diaphragms consist of horizontal

spans of less than 40 feet in areas of high sersmrclty (4, greater than or equal to 0.2) and_
have span/depth ratios less than or equal to "3 to 1. (Sec. 7.3.1)

B-46 (Type 13) &b
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CONNECTIONS

WQOD LEDGERS: The connection between the wall panels and the diéphragm does
not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

MASONRY WALL ANCHORS: Masonrywalls are lconnected' to the wood or metal deck

- diaphragms. (Sec. 8.2.3)

ANCHOR SPACING: The anchors from the floor and roof systems into exterior
masonry walls are spaced at 4 feet or less, (Sec. 8.2.4) |

gAL:; fl?INFORCING: All vertical wall reinforcing is doweled into the foundation.
ec. 8.44) - '
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EVALUATION STATEMENTS FOR BUILDING TYPE 13:

REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS

These buildings have penmeter bearing walls of remforced brick or concrete-block masonry. These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sheathing or with steel beams with metal deck

or without a concrete fill. Wood floor framing is supported by interior wood posts or steel columns, steel
beams are supported by steel columns.
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BUILDING SYSTEMS

‘@ LOAD PATH: The structure contains a complete load path for seismic force effects from
any horizontal direction that serves to transfer the inertial forces from the mass to the
foundation (NOTE: Write a brief descnpuon of this lmkage for each principal direction.)
(Sec. 3.1)

@ F REDUNDANCY: The structure will remain laterally stable after the fallure of any single |

element. (Sec, 3.2)

@ F WEAK STO__RY: Visual observation or a Quick Check indicates that there are no

signil' cant strength discontinuities in any of the vertical elements in the lateral-force- -

resisting system; the story strength at any story is not less than 80 percent of the strength |
of the story above. (Sec. 3.3.1)

@' F  SOFT STORY: Visual observation or a Quick Check indicates that there are no

signiﬁcant stiffness discontinuities in any of the vertical elements in the lateral-force-
- resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Scc. 3.3.2) .

éo F GEOMETRY There are no significant geometrical irregularities; there are no setbacks

. (i.e,no changes in horizontal dimension of the lateral-force-resisting system of more than
-30 percent in a story relative to the adjaccnt stories). (Sec. 3.3.3)

@ F  MASS: There are no s:gmﬁcant mass ureglﬂantlcs' there is no change of effective mass

of more than 50 percent from one story to the next, excluding light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundatlon
(Sec. 3.3.5)

TORSION: The lateral force resisting elements form a well balanced system that is not

subject to significant torsion. Significant torsion will be taken as any condition where the
distance between the story center of ngldaty and the story center of mass is greater than

20 percent of the width of the structure in elther major plan dimension. (Sec. 3.3.6)

'MASONRY UNITS: There is no visible dctenoratlon of large areas of masonry units,

(Sec. 3.5.10)

MASONRY JOINTS: The mortar cannot be casﬂy scraped away from the joints by hand
wlth a metal tool, and there are no significant areas of eroded mortar. (Sec. 3.5.9)

SHEAR WALLS

SHEARING STRESS CHECK: The building satisfies the QUICk Check of the shearing
stress in the reinforced masonry shear walls. (Sec. 5.3.1).

REINFORCING: In arcas of high selsmlcxty (A, greater than or equal to 0.2), the total
vertical and horizontal reinforcing steel in remforced masonry walls is greater than 0.002
times the gross area of the wall with a minimum of 0.0007 in either of the two directions;

the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.32)

REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides. (Sec. 5.3.3)
DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Sec. 7. 1 1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Dlaphragm openings
immediately adjacent to exterior masonry walls are no more than "8 feet long. (Sec. 7.1.6)

'OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the

shear walls constitute less than 25 percent of the wall length, and the available length
appears sufficient. (Sec. 7.1 4) |

SHEATHING: None of the diaphragms consist of straight sheathing or have span/depth
ratios greater than "2 to 1. (Sec. 7.2.1)

CROSS TIES: There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms consmt of honzontal
spans less than 40 fect and have span/depth ratios less than or equal to "3 to 1. (Sec.
7.2.3)

UNTOPPED DLAPHRAGMS Untopped metal deck dJaphragms consist of horizontal
spans of less than "40 feet in areas of high seismicity (A, greater than or equal to 0.2) and
have span/depth ratios less than or equal to "3to 1. (Sec. 7.3.1)

¢t
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CONNECTIONS

WOOD LEDGERS: The connection between the wall panels and the diaphragm does
not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

MASONRY WALL ANCHORS: Masonry walls are connected to the wood or metal deck
diaphragms, (Sec.823) - _

ANCHOR SPACING: The anchors from the floor and roof systems into exterior *

masonry walls are spaced at 4 feet or less. (Sec. 8.2.4) | . g

gAL;.EI;.INFORCING:. All vertical wall reinforcing is doweled into the foundation. o |
ec. 8.44) - )

= . ™ 3
Toum rial i ma -

a ¥ - ‘= :
-— = o
g A ey— e m—r P = - - -

L s S
i | el rE oSS e v

_
- L ]
- .

. - .
e

-

il L =

oA
-
-

i

. - - - - w - -
- druk - -— - et
r - - - 0 . . L ] - -
Bl o e Mt 1 AL e Rt S
A0 L ] g - ko e u - [ 3 ]
T b P i - -
S L g =
e X P T L T e

B-47 (Type 13)

e m— &

o P T S S

- i -
e ]
o

. - = -
- -t
- omome— om .nm T

- mem TR TP L

N W T W b ——

_——a - —




A CONSULTING STRUCTURAL AND CIVIL ENGINEERING CORPORATION

\]H\T ¥ SVNEA . Stweos éu—mc_m

’ 65.159?‘!\3(_.- \AIE—tM—*&T
l' ‘ ! -
V7 LAY WALl l'E?u\ JS v 5 O‘:-'b‘ir le‘q

O | P.oeog = &"Z.'-l ' ~;'ZDOr - Z,(_Ot\r‘—l 8]1«\99]76L HZH_'_A
p : l_lfj 0 Wl

He BA::-: £ Dnirw

Ny = ©.18Z 5 y70%

= &5 5%

. & é\&;&-ﬁ- é'f'éa-ﬁ‘fbﬁ:’ 12 0 E/w D\ ELCT\ON

-

o
=
nﬂ
&
41>
.s
=
A
|
4
=
C
=W
8
!
e
o
QO
o
Ch
2
=
£
u
o

r
2
. )

3 *_*‘-‘

.- L
o S
T

L™

Pfoject: ) Designed By: Date

A — e — e e = T —

Project No: Client: Checked By: Sheet £ of

217 PINE STREET » SUITE 300 » SEATTLE WA 98101 * P:206/343-0460 « F:206/343-5691



Lt 2% % . LS FEE-R AN ]
IR SO PRI AL

By ik i v i : A Ao &# W y
"Iu . :L 3 L EE.!;II:-:i:I'-. v :' :1 \ iy ?‘%I"_ :::fl :"if.':'.'!"":.. ¥
E::E:: ) | $ il r.. 7y \ ; I . || 3 '1,.-::. . ':‘:- 1 |
i,.. ’ ',,,':I w . _;.'I E". I:.':'.:i:i-; 1' .- __::- ":

A CONSULTING STRUCTURAL AND CIVIL ENGINEERING CORPORATION

......
LI ML R

AN ® Paﬁéjgg_}_,_mrmzmh_jﬁw ovew)._ Vo, BLDH-— ¥ , -[ NOETH - S0V D, BL‘T&OM}

Bros Sneam
N= 86 For. CWMY WALL

V= ebu‘x L\-5é75 - 6" Forrz FLY WD 2w

DETEE’-M INT Lepucrur oF Fé\*j BEGP

L = | ih' r "
W OO . Sop w/ SA .
5505»1-( |
- wooo* 33z W/ ede v

M50 ph

t

= _@DOOQE- = '0'2) "W/ 8::\ E. 5:9(_.

R 50 5P H O J
8 | Goged

bt
— e C%)//ﬂcd; 1wl bs A Low. ko
W /4&%{(’7’@4—?—?ch062,
o’ thfl»éc’,«w%ém vl _
A wéd@zﬁ”&c o 430 K062 = 352.6 /A
o, " s
# nl a A
(mQ)@L t%u,/\r NES %Q'@v o 1 Voo
qu ?< ))‘3 )0——3%} y /9’),& /fj/ /40@ 2 4{

. bpyright 1994, Coughlin Porter Lundeen, Inc.

- o F n
: .t -
Lo e
i ’ ’-
' A
- - .

I"". "t e
o e

™

Project:  Oue. \ipsnwac Desighed By: Rwe= Date

Project No: Client: Checked By: Sheet -5 of

217 PINE STREET « SUITE 300 » SEATTLE,WA 98101 « P:206/343-0460 « F: 206/343-569|



o W e e i s -:Ei!i '-IE:: [ .r.:i:: i:i_; :'IEE-: '!.:.i::-!E:-; A _;::i. o -E:il:l _-|.:E Uiy ..i:: 3 . N Y @ ..-".. M
N o o, W i T by M o P I -4 b s L B f ) fay F. Rt B
. R FI G Mg Moy P R AWM it L FATANCIE P 2y 0w b EO
:-_-I1I:I:. , -::!::I:I o ¥ :.::-_I K '-'-'."_.__ I'!'::' 3l:i-.'. 'l'l r::':. » :I:.. ::J'I. I'|=|:: IEE!;:;!_ ."I.-!;____ - :...;:;-I .-u. .||_-:-! .':" I.:I i :EIE:.E.. I'-E:i: ::!!- . -I-!:;:!.i-!:E

A CONSULTING STRUCTURAL AND CIVIL ENGINEERING CORPORATION

Unit G



e e im s EE ey

EVALUATION STATEMENTS FOR BUILDING TYPE 13:
REINFORCED MASONRY BEARING WALLS
WITH WOOD/METAL DECK DIAPHRAGMS

These buildings have penmeter bearing walls o_f remforced brick or concrete-block masonry. These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sheathing or with steel beams with metal deck

or without a concrete fill. Wood floor framing is suppoﬂed by mtenar wood posts or steel columns, steel
beams are supported by steel columns.

BUILDING SYSTEMS

T @ LOAD PATH: The structure contains a complete load path for seismic force effects from
any horizontal direction that serves to transfer the inertial forces from the mass to the
foundation (NOTE: Write a brief description of this lmkage for each principal direction.)
(Sec. 3.1)

@ F REDUNDANCY: The structure will remain laterally stable after the failure of any single

element. (Sec. 3.2)

@ F WEAK STORY: Visual observation or a Quick Check indicates .that there aré no

signiﬁcant strength discontinuities in any of the vertical elements in the lateral-force-

resisting system; the story strength at any story is not less than 80 percent of the strength
of the story above (Sec. 3.3.1)

@ F SOFT STORY: Visual observation or a chk Check indicates that there are no

smlﬁcant stiffness discontinuities in any of the vertical elements in the lateral-force-
resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 33.2)

@ F GEOMETRY There are no significant geometncal irregularities; there are no setbacks

(i.e., no changes in horizontal dimension of the lateral-force-resisting system of more than
30 percent m a story relative to the adjacent stories). (Sec. 3.3 3)

'IQQ‘ F MASS: There are no significant mass irregularities; there is no change of effective mass
of more than 50 percent from one story to the next, excludmg light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundation.
(Sec. 3.3.5) :

TORSION: The lateral force resisting elements form a well balanced system that is not

subject to significant torsion, Significant torsion will be taken as any condition where the

distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in either major plan dimension. (Sec. 3.3.6)

' MASONRY UNITS: ‘There is no visible deterioration of large areas of masonry units,
(Sec. 3.5.10) . \ |

MASONRY JOINTS: The mortar cannot be easily scraped away from the joints by hand
with a metal tool, and there are no significant areas of eroded mortar, (Sec. 3.5.9)

SHEAR WALLS

SHEARING STRESS CHECK: The building satisfies the Quick Check of the shearing
stress in the reinforced masonry shear walls, (Sec. 5.3.1) .

REINFORCING: In areas of high seismicity (4,, greater than or eqﬁal to 0.2), the total
vertical and horizontal reinforcing steel in reinforced masonry walls is greater than 0.002
times the gross area of the wall with a minimum of 0.0007 in either of the two directions;

the spacing of reinforcing steel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.3.2)

REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides.” (Sec. 5.3.3)

DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Sec. 7.1.1)

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings
immediately adjacent to exterior masonry walls are no more than 8 feet long. (Sec. 7.1.6)

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the
shear walls constitute less than 25 percent of the wall length, and the available length
appears sufficient. (Sec. 7.1.4)

 SHEATHING: None of the diaphragms consist of straight sheathing or have span/depth

ratios greater than "2to 1. (Sec. 7.2.1)

CROSS TIES: There are continuous cross ties between diaphragm chords. (Sec. 7.1.2)

UNBLOCKED DIAPHRAGMS: ﬁnblockéd wood panel diaphragms consist of horizontal

spans less than *40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
7.2.3) | | |

UNTOPPED DLAPHRAGMS: Untopped metal deck diaphragms consist of horizontal

spans of less than "40 feet in areas of high seismicity (4, greater than or equal to 0.2) and .
- have span/depth ratios less than or equal to 3 to 1. (Sec. 7.3.1)

L
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WOOD LEDGERS: The connection between the wall panels and the diaphragm does

not mduce cross-grain bcndmg or tension in the wood ledgcrs (Sec. 8.2.1)

MASONRY WALL ANCHORS: - Masonrywalls are connected to the wood or mctal deck

diaphragms. (Sec. 8.2.3)

ANCHOR SPACING: The anchors from the ﬂoor and roof systems mto exterior

masonry walls are spaced at 4 feet or less. (Sec. 8.2.4)

WALL REINFORCING All vertical wall rcmforcmg 1s doweled into the foundation.

(Sec. 8.44)
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(““‘3 EVALUATION STATEMENTS FOR BUILDING TYPE 13;
e . REINFORCED MASONRY BEARING WALLS '
- - WITH WOOD/METAL DECK DIAPHRAGMS

These buzldmgs' have perzmeter bearing walls of remfomed brick or concrete-block masamy These walls
are the vertical elements in the lateral-force-resisting system. The floors and roofs are framed either with
wood joists and beams with plywood or straight or diagonal sheathing or with steel beams with metal deck
or without a concrete fill. Wood floor framing is supported by interior wood posts or steel columns, steel
beams are supported by steel columns.

o ' BUILDING SYSTEMS

T @ LOAD PATH: The structure contains a complete load path for seismic force effects from
| any horizontal direction that serves to tramsfer the inertial forces from the mass to the

foundation (NOTE: Write a brief descnptlon of this lmkagc for each principal direction.)
(Sec. 3.1)

REDUNDANCY: The structure will remain laterally stable after the failure of any single
element. (Sec. 3.2)

WEAK STORY: Visual observatmn or a Quick Check mdlcatcs that therc are no

significant strength discontinuities in any of the vertical elements in the lateral-force-

resisting system; the story strength at any story is not less than 80 percent of the strength
of the story above. (Sec. 3.3.1)

'

SOFT STORY: Visual observation or a Quick Check indicates that there are no
~ significant stiffness discontinuities in any of the vertical elements in the lateral-force-

resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 3.3.2)

#

GEOMETRY There are no s:gmﬁcant geometrical irregularities; there are no setbacks
(ie., no changes in horizontal dimension of the lateral-force-resisting system of more than
30 percent in a story relative to the adjacent stories). (Sec. 3.3.3)

MASS: There are no significant mass irregularities; there is no change of effective mass
C of more than 50 percent from one story to the next, excluding light roofs. (Sec. 3.3.4)
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VERTICAL DISCONTINUITIES: All shear walls are continuous to the foundation.
(Sec. 3.3.5)

TORSION: The lateral force resisting elements form a well balanced system that is not
subject to significant torsion. Significant torsion will be taken as any condition where the
distance between the story center of rigidity and the story center of mass is greater than
20 percent of the width of the structure in either major plan dimension. (Sec. 3.3.6)

' MASONRY UNITS: There is no visible deterioration of large areas of masonry units.
~ (Sec. 3.5.10) .

MASONRY JOINTS: The mortar cannot be easily scraped away from the joints by hand
with a metal tool, and there are no significant areas of eroded mortar. (Sec. 3.5.9)

SHEAR WALLS

SHEARING STRESS CHECK: The building satisfies the Quick Check of the shearing
stress in the reinforced masonry shear walls. (Sec. 5.3.1)

REINFORCING: In areas of high seismicity (A4, greater than or equal to 0.2), the total
vertical and horizontal reinforcing steel in reinforced masonry walls is greater than 0.002
times the gross area of the wall with a minimum of 0.0007 in either of the two directions;

the spacing of reinforcing sieel is less than 48 inches; and all vertical bars extend to the
top of the walls. (Sec. 5.3.2)

REINFORCING AT OPENINGS: All wall openings that interrupt rebar have trim
reinforcing on all sides.” (Sec. 5.3.3)

DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Sec. 7.1.1) .

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm openings
immediately adjacent to exterior masonry walls are no more than "8 feet long. (Sec. 7.1.6)

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately adjacent to the
shear walls constitute less than "25 percent of the wall length, and the available length
appears sufficient. (Sec. 7.1.4)

- SHEATHING: None of the diaphragms consist of straight sheathing or have span/depth

ratios greater than 2 to 1. (Sec. 7.2.1)
CROSS TIES: There are continuous cross ties between dlaphragm chords. (Sec. 7.1.2)
UNBLOCKED DIAPHRAGMS Unblocked wood panel diaphragms consist of horizontal
spans less than 40 feet and have span/depth ratios less than or equal to "3to 1. (Sec.
7.2.3)

UNTOPPED DIAPHRAGMS: UntOpped metal deck dmphragms consist of horizontal

spans of less than 40 feet in areas of high seismicity (A, greater than or equal to 0.2) and
have span/depth ratios less than or equal to "3to 1. (Sec. 7.3.1)
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CONNECTIONS

Qb |
T OF  WOOD LEDGERS

rior

to exte

in

between the wall panels and the diaphragm does

Masonry walls are connected to the wood or metal deck

1on

.
.
¥

The anchors from the floor and roof systems

masonry walls are spaced at 4 feet or less. (Sec. 8.2.4)
: All vertical wall reinforcing is doweled into the foundation.

The connect

not induce cross-grain bending or tension in the wood ledgers. (Sec. 8.2.1)

WALL REINFORCING:

diaphragms. (Sec. 8.2.3)
ANCHOR SPACING
(Sec. 8.44)

@ MASONRY WALL ANCHORS
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200F  FrAaMING [

RECEIVED
PECFIVED] 0 b0
F 7 2002 MAY - 7 2002
A) DEAD LOAD MAY 17 2002 MAY - 7

' BUILDING DEPT.

BY:

J;leck,i,nsout,joisj( 3%4&‘?015{5&“. & oo 20 pS‘P

= ce‘i‘.L‘f_na & MEC "l“‘% IR > P S'P

DL = ZSPS{

B) LIVE LOAD

F%:(:e?lxpg
Ce=1.0(slope Less then 25%)
Ll-10
Py 225 pst
M= Loxl.Ox2s = EE.EEIO
b) mtn_roof Live load
A=l02x 48 z15096 sf = Le=12 psf

Swow romp soverns . . . . . Lu= 2-510510
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& AROUND PARAPETS (7-0 HIGH , WhL= 148 {1

nb = 25/17.25 =144 ft
R ) o
|"Lc[. =1'|2 (0.43 NWhb VP% ¥10 - = 1.‘.5)
hd =% (0.43V148 Vesrio - 1.5) = 2.02 ft

Pm = 25 +202x 17,28 = 549.8 PSF

{4 x2.02= 8.0 ft

WC:L: min.
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SNOW DR[FTS
/ﬂ ARou;\\D PARAPETS (g-0O HIGH , \W/b = a8t

ht =6.0ft = p =D (hd+ht ) D hy

hL = 25 /517:2.5 =.1.44 'Ft : ]):..?@ I? }% } ’4 - gg/&/
h.cl_ :""2 (0.43 é\}Wb O- P% 10 - .... |;-5)' = @, l,?(f%f)"’f |4

Wb =148 {'t o fn = 39S (2.00 'H«M)‘ "***‘.5}*(0'?‘

e . L o R, T TR T T S a——"

| 4
hc{ :-15(0.433\/ 148 V25+10 - 1.5) = 2.02 ft
Pm = 25 +2.02x17.25 = 599.% PSF
4x2.02= 8.0t
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