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 RUTHMERFORD & CHEKENE

PROGIECT BESURIPTION

N

Ave Pier Transi _ ‘ih\u Port of Oakland consist of a
oRe-siory 8 ._i’"scé %mz;ész:g with an enclos ui arca of approximately 142000 square feet builf i 1929
with addilions i 1954 "’3'%%, butldings are current i o siore bails of cotion. Signature
Propertics proposes 1o convert the two pier shed buildings into a mixed cocupancy facitity,
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The purpose of this Ioasibility study 5 @ vide Signuature Proportics with schematic seismic
i

o
rehabiliation defails for the pier shed by

ACCEPTANCE CRITERIA

OVERRING CODES

Currently, both the 1930 and 1929 Transit Shed Buildings arc not hig struciures,  The
governing code for these buildings is the 2081 California Building Code and specifically chapter
34 entiled “Exisiing Struciures”.  Were the buildings given  Historic Structure status, the
govoring Cods for the ﬁrajr would be the California Historica! Buildis
{CHBUY, adopted Junc 23, 1998, In particular, the Alternative Structural
8-5 of the CHBC would apply.

PrRerGsRMARNCE ORIBCTIVES

@ i B safeiy

Cur study is based on the assumption thal the building will need ia GTOVIH
s the case of a major earthquake. Therefore, we have conducted 2 performance based snalysis
of the buillding using tho oriferia contained in FEMA 3556 for %c Structural Life Safety (8
performance level for an earthguake with a 10% probabilily of excocdance in 50 vouwrs
probabilistic approach). FEMA 336 is an industry sccepiod standard for perfonmance based
design of existing buildings and provides for the intended performance of both the UBRC and
CHBEC with regard to minimum life safety.  Por FEMA 356 the life safety porformance is
descnibed as:

A1

1.5.1.3 Life Saefely SBtructursl Perdformance Levs! {3-3)

Structural Performance Lovel 5-3, Life Safery, me

ng the post-earthaunke domage siate in which
& bmi cam d.mmgc i ‘i‘*t Q?,!‘EL HEE h.‘n oc z‘;r-‘::{‘i baai SOMC 0 s

E;is d;s sinst of gl or total
sedd, bul this
sutside ‘iu buikding. Injurics may

resull of

hias szei’ resmi*‘a m Lsrm ?ai s:zz: dcb?*&, hs_fmi ig, .,imw wizh
s ,isjzmg the c;z{%_?'_;,mks:? Em‘ﬁ.'ez‘ér, the gveral

ver, for

collapse
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EVALUATION APPROACH

The truss moment frame rchabilitation options for the Transit Shed Buildings were ecvalunie
based on 3 Noniinsar Siatic § L.shm or anatysis and FEMA 356 Life Safety performance criteria,

The longitudimal conore e shear walls and clear siory wood shear walls of the Trunstt Shed
Buildings were evaluated based on 100% of the 1997 UBC seismic base shear.

SUMMARY OF STRUCTURAL DEFICIENCIES

Pren Surn BigLpinas

While the existing stractural svstern is in generally good condition, there is some deterioration
present i the extenor longitudinal conerete walls. Cracks, spailed Lbis\ic{{.; and exposed and
comading remforcing stea! oceur sporadically throughou! ihe sxient of the w:z?i:-; The
ongitudinal concrete walls have adeguate strengih 1o resist the in-plane seismic ;‘e*r The
cxasting steel {russ frames are in excellent condition. However, the frames will sxhil uy poor

H
post-yield behavior and arc a potential oollapse hava
anchorage io tho picr deck, the longitudinal s;ﬁrcsmw straght sheathed shear walls,
cxisting straight sheathed roof diaphragm have adequate capacily fo resist the ing
forees.  In addition fo in-plane structural deliciencies, the existing connection of the roof
diaphragrm o the concrets walls does not provide adeguaie support of the concroie walls for out-
of-plane scismic forees,

Neither the {ransverss .E‘z‘:;zmcg, their
]
H

SURMMARY OGF PROPOSED STRUCTUBAL SRISMIC UPLRADES
Pren Spen Binrsings

te that these :_-‘si'{ct“nzi.ii've::; can he
either aliemative

Two upgrade allematives are summarized below
combined, Le. portions of the buildings could be upgra

Biszzanine Alicraaiive

f. Addition of approximately 70,000 58 of new slec! framed second floor area for the 1929
section and 72,000 sf of now steel f‘n: mad second floor ares for the 1950 s;cczzen {see
skeich SK-14 through SK-171

2. Addition of new steel dingonal braced frames in the lower level of the renovaied

suilding, between the pier deck and the new second floor. The braces will be added in

Ay

line with approximately every third sige! fruss-frame in the transverse {north-south)
direction. These braces provide increased lateral force capacity fo augment the cxisting

steel truss-frames as the primary lateral seismic resisting system of the struciure fsce
skeich BK-14 through .“f{ 17
Stractural Feasibititv & iuﬁs — Minth Avense Pier Renov aizé;si Oakland, € A Febnuary §, 2000
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 RUTHERFORD & CHEKEME

Addition of new concrete beams o the pier deck under the new columns and diagonsl
braces to transfer gravily and seismic overluming loads to the oxisiing piles {see skeich
SK-14 through SK-17}

(o

4. Addition of now plywood sheathing over the f—*(iszint—* stravght sheathing to merease the
shear wall lateral load resisting capacity al © zs,swr g oot and

Rl AT

roof in the lonpiuding] direction {see sketch SK-10 through SK-121

E-.i‘r

fncrease the duchilily of tach fruss moment frame in the transverse difﬁ:—{;iéan by
replacing existing riveied connections with now slip connections at the ends of selocted
truss diagonais {see 5E-10, BE-1L, and SK-13)

o
Wi

trengihening of the anchorage of the exisiing columng at the new braced fran
locations, Also, removal of the oxisting concrete b *}§§C’€/E}C:ELS"1=‘> under the ousting

mmerior columns and extending the steel columns down o the concreic deck fuee sketeh
SE-10and SK-11L

.a‘

7. Addwion of new plywoond sheathing over th
i‘{)é}fdé&g}hmgm Eau;. ! load resisting capacitly
g Addition of now wood blocking between the roof she

transverse direction 0 strengthen the latorat
and SK-0%),

9. Addion of now roof purling and wall ties at 12-1 on contor along the perimcter of the
%L;Edamc o sirenpthen the aliachment z;% concreie walls o roof diaphragm for out-oft
plane scismic forces {see skeich SK-04, SK-07, and SK-08),

o

I

10, Addition i?f new h; bs‘g s:.';ng o merease lat CRISUAG [russ

1i. Repair of all deteriorsted conditions af the exierior conerele walls
Truzsed {olumn Alleraative
b, Sirengthen each oxisting concrcie column in the transverse direction with additiona

stoed clemends fo improve laleral load resisting capacity of the truss-frames {see skoich
SE-10 for 1929 Building and SK-11 for 1950 Building).

2. Addition of now plywood sheathing over the ﬁxésziz'ag siraight
shear wall lateral load resisting capacily ab clersstory between the high rool and low
roof in the longitudingl direction {sco skotch SK-10 through SK-12).
Structursl Feasihility Sfady — Ninth Avease Pler Ronevation, Oaliland, {4 Hebruary £, 2
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3. Inorease the ductifity of ecach truss moment frame in the fransverse fi%rscz%e&ze by
regizcing existing riveled connections with new slip connections af the ends of scloctad
truss diagonals {see BK-10, BK-11, and 5K-13L

4. Sirengthening of the anchorage of the exisling columns al the new braced frames
locations. Also, removal of the stai:z g concrele haz;vzpers;;’;% sdestals under the existing

mterior columng and extending the steel ¢
SK-10and SE-11) ’
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Addition of now plywood sheathing over the

oXisti
roof diaphragm latoral load resisting capacliy (sce skeich SK-04)

6. Addition of new wood blocking botween the roof sheathing and every truss-frame in the
transverse direction 1o sirengthen the lateral load transfer mechanism {see skeich SK-04
and SK-09).

cr of the

ok

Addition of new roof purling and wall ties gt 12-11 o5 center
buildings 1o strengihen the atiachment of conorete walls io
plane seismic forees (see sketeh SK-04, BK-07, and SK-08),

-

gui-afs

8. Addition of new chord bracing fo increasc lateral resisiing capac éiy of exisiing truss
moment fames m the transverse direciion {sce skoteh SK-05 and SK-08)

e

Repair of all deteriorated condiiions af the exierior conerete walls,

Biructaral Feasibilily Btudy - Ninth Avenoe Pioy %ezim‘gssm 1}&-{53‘1& TA
Bigrature Properiies
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SKETCHES

Minth Avenues Pier Renavation
Oakiland, CA
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