PAUL COX

890 Camelia Street
Berkeley, California 94710-1436
510-528-1975

April 20, 2010 D RA FT

Ralph Boroff

55 River St #100

Santa Cruz, CA 95060
United States of America

Re: Santa Cruz Veterans Memorial Building
Response to Seismic Evaluation Report by Stré&atenp

Dear Mr. Boroff,

This letter is to provide my response to the siggpgplus appendices) report by the Streeter Gloapdated
April 9, 2010, titledSeismic Evaluation Report for the Existing Veterans Memorial Building Located at

846 Front Street, Santa Cruz, CA. | received the report in the mail from the Couoit Santa Cruz on April
16.

Mr. Streeter has subjected this building to ASCH& 1 analysis, and—as ALL buildings of the virgagf
the Santa Cruz Veterans Memorial Building do—itdfdithe test. This is a weakness of the checklist
approach of the ASCE 31: it may be marginally usafua cookbook to direct retrofit efforts, buhist
useful as an analysis tool to determine whetheiildibg is safe. There are widespread efforts iwithe
engineering community to change or eliminate ASQEM that very reason. Even though Mr. Streeser
use it as a quick checklist, it is the CBC andStete Historical Building Code that are the autiesi
Certainly the building has seismic deficienciesrddicted as much in my March 4, 2010, letter. t&lely the
building should be retrofitted on a non-emergerasi®s However, the sky-is-falling tone taken by Mr
Streeter and the County is not productive—or tectiyicorrect.

First, none of the spalling damage that triggefedtering of the building on January 21 contributeany
way to the structural deficiencies identified ie thSCE 31 analysis, and still has no effect orstifety of the
building. This is despite the Streeter Groups shha their erroneous arguments about spallingechby
previous earthquakes. | explained briefly the rma@dm by which this type of spalling occurs in ngyious
letter, yet Mr. Streeter "does not rule out thegiuiity that some of the damage may have beenehdt of
an earthquake." | do rule it out. Perhaps thexegamples of deficiencies on this building wiresesonable
people can disagree, but this is not one of them.

There is only one location of spalling on this diny that occurs where the building could have erpeed
significant earthquake stresses, and that spadirisobviously not due to an earthquake. Thattionas at
the top of the column supporting the back of tlaget Photo 11 of the Streeter report. The appasasbn
for the spall at that location is that the reinfament is at the surface. A reinforcement bar dosbe
surface will corrode much sooner and much more ghiaar with sufficient concrete cover. One reabimis
not also an indication of seismic damage is thiatghall occurs only at the top of one of threeigois. If an
earthquake had caused the spall, it would have beesuse of rocking back and forth of the buildiglgtive



DRAFT Mr. Ralph Boroff
Re: SC Veterans Building
April 20, 2010
to the ground causing the joint between the colarmhthe wall above it to flex. If that had beea thse, the
other side of the column would also have been dathagd both of the other two columns would have bee
forced to rock also. However, this is the onlylkalang this line of action, which is proof pos#ithat this
spall could not have been caused by an earthquake.

Other spalls on the building are the very ugly eosrof the pilasters. The apparent causes ofiiérey
again are that some of the stirrups or verticas laae close to the surface. In my previous letig not
explain the mechanism by which chemical changeradauthe chemistry of the cement paste that uteéiga
allows the steel to corrode. Over time, the cerpaste in the concrete absorbs atmospheric caibgide—
a process called carbonation. Carbonation alershemistry of the cement paste and lowers thi@h a
very high 13.5-14.0 to a more moderate 9.0 orldas drop in the pH of the paste makes it posdii¢he
steel to corrode if oxygen and moisture are pres€he process of absorption of the carbon dioxide
progresses from the surface of the concrete inw@reisdecades, until it reaches the closest raiafoent bar
and triggers corrosion. It is very often cornénfi@cement that gets exposed to carbonation firsd, it is
also the portion of a concrete surface that isseasd break away due to the internal pressures tine
corroding bar—it is easier to break a piece off menthan a piece off a flat surface.

Thus, simple reinforcement corrosion expansiongeréectly good explanation for the spalling obserat
the pilasters. However, earthquake damage isTiwe. corners of pilasters will not be the firseoen second
location of observable damage due to earthquakedoin a concrete shearwall system such as dieng t
walls of the auditorium where the spalling is preskateral forces in the plane of the wall wilusg shear
cracking (X-cracks) in the "piers" between the waiwd and the pilasters where the wall is weakekbis Will
happen long before any damage is seen in thegritasFor out-of-plane forces (forces perpendiculdahe
wall), the walls and pilasters will either rock threir foundations or they will be forced to bendsome
combination of rocking or bending. Rocking willusz damage at the base of the walls, while bendlhg
cause a series of horizontal cracks in the pilagisrthey yield at the locations of maximum stressia
neither the rocking nor the bending cases willéhmr vertical stresses along the corners of thstgils that
could account for the observed spalling.

The third type of spalling occurs at a few locasiam the flat concrete walls of the auditorium.on as
"popouts”, these are universally due to steel togecto the surface of the concrete that has begoorrode
due to carbonation. The spalls do not relate tihngaake-induced cracking, since such cracks t@xist.

It should also be pointed out | observed none efcthssic examples of earthquake damage in thearste
Building, nor did the Streeter Group indicate ttiely found any during their investigation. Whiey
pointed out, correctly, that the fact that thislding survived the Loma Prieta earthquake with ppaaent
damage should not be taken as an indication ofihmight behave in a design earthquake, they weoagv
to discount its Loma Prieta behavior completelfaere were several buildings in Santa Cruz Couraty th
collapsed in the Loma Prieta, and, more importatilgre were many that suffered severe damagevtrat
patched up and put back into service. The VetdBaiiding has a measure of structural toughnedsighzot
recognized by the ASCE-31 analysis.

| will not quibble with the details of the ASCE-2ttiven non-conforming elements of the building; iolongly
and predictably there are many structural elemaintisis building that would benefit from a retrofind
building would be made safer thereby. However hihiéding is in relatively good condition compairted
many others of its vintage in Santa Cruz Countg,iadoes not subject a professional engineerdeased
liability to say so or to recommend that the buitdremain open, as long as that recommendatidaads a
accompanied by a recommendation to retrofit.
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| suggest that if the County of Santa Cruz is semed about life safety that they have to immebizlose
the Veterans Building, then they have an absolutg th immediately subject all the buildings it awor into
which it places county employees to the same ASCEeS8ts. Undoubtedly a large fraction of them alilo
fail the tests, and—following this flawed logic te conclusion—all of those that fail will also haweebe
boarded up immediately. At a minimum the Countyllddhen have a database from which to make a
reasoned and logical assessment of its buildirgkstnd to develop a rational set of prioritiesdimsures,
demolitions, repairs, and retrofits. Instead vibatever misguided reasons, the County has chossose a
perfectly serviceable building to the detrimenttadf citizens of the County.

| am not advocating that the Veterans Building rienaa-repaired or un-strengthened against the tileld
design seismic event—just that it remain open dutiegplanning and financing stages of the procéss.
irresponsible to do otherwise.

Sincerely,

Paul Cox, C.E. 45152
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