Long Beach 1933 — Coalinga 1983
But With a Difference

by James E. Amrheinl, S.E. & Juan A. Giron?

At 4:45 p.m. Monday. May 2, 1983,
an earthguake which registered 6.5 on
the Richter scale siruck the rural oil and
farming community of Coalinga, Cali-
fornia (Fig. 1). _

The earthguake destroyed the cen-
tral downtown area and seriously dam-
aged 563 of the 2500 homes in the areaq.
This was a disaster that was unexpected
and caused devastation throughout
this small farming community. There
was a miracle; the miracle was that no
deaths occurred. It was reported that
approximately 45 people were injured,
bul only one seriously.

Fig. 1. The epicenter of the earfhquoke wos
oppraeximalely five miles northeas! of Ihe city
of Cealingao.
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Fig. 2, Damoge fo unreinforced masonry
buildings in the March 10, 1933, earthquake of
Long Beach.

In surveying this devaslating earth-
quake, il caome to mind thal here was
the 1933 earthquake of Long Beach,
California, all over again

The size of 1he earthquake, 6.5 on the
Richter scale, was approximalely the
same 1hot hit the city of Long Beach in
1933 The devastalion, the collapse of
buildings, the falling out of unreinforced
masonry wolls was seen in Long Beach
(Fig 2) as well os in Coalinga.

The old, unreinforced masonry build-
ings suffered much damage throughout

the downtown area called Coalinga
Plaza. These buildings were the viable
merchandising center for the community.
They were consiructed in the early 30s
and were built of quality masonry for
that time. Foce brick. bond patterns,
fancy and skilled detail were used in
the bricklaying for these walls. However,
there was no reinforcing: lime mortar
was used and the floor systems and roof
diaphragms were nol adequotely se-
cured o the wolls.

The general downtown area suffered
major devastation from 4th Street to 7th
Street and from Forest Avenue to Durian
Avenue, This was the area that wos well
secured by police and highway patrol
(Fig. 3).
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Filg. 3. Map of downlown centrol orec of
Coalinga,



Fig. 4. Nallonal Guard disliibuting food; nole
dining fent in the reor.

It is to the credit of the community
and the law enforcing aogencies that
order was well maintained and aid was
provided for everybody.

The California National Guard came
in immediately (Fig. 4) and set up emer-
gency food distribulion field kitchens
and dining tents. The next day, Tuesday,
the National Guard and the Salvolion
Army were feeding hundreds. and by
Thursday they were feeding thousands.

The California Highway Patrol, the
Fresno County Sheriff’'s Department and
the City of Coalinga Police Department
oll cooperated in maintaining low and
order throughoui the devastated area.
They maintained the downtown area in
a secure position, keeping everyone
out who did not have proper authority
or business to be there.

The Catlifornia Depariment of Trans-
portation (Caltrans) come in with bull-
dozers, front end loaders, cranes and
trucks to remove debris and pull down
wolls that were deemed to be in danger
of imminent collapse. The rapid deploy-
ment of these forces probxably prevented
many injuries and perhaps saved lives
in the removal of dangerous walls and
structures.

The building departments from the
County of Fresno, the City of Coalinga
and adjacent cities rallied together
ond formed feams to inspect buildings
throughout the whole cily. Signs were
posted on buildings worning people 1o
keep out of them if they were danger-
ous, of could offer potential collopse or
further damage in event of subsequent
earthquakes. These teaoms worked fe-
verishly to provide rapid evaluation of
all buildings.

As a resull of this activity, certain
buildings were designated safe com:-
mand posts and business cenlers. In-
cluded in these command posts were
the Highway Patrol Office, the Elk's Lodge
(Fig. 5). and the Waest Hills College in

Fig. 5. £lk's Lodge Mo. 1613 served as cenltrof
c?mmond post for the bullding Inspection ser-
vices.

Coalinga. Other buildings were evaluat-
ed and, depending on their conditions,
were ruled sofe or not. This provided
merchants wilh opportunities to main-
tain their business or carry on limited
business if the buildings could not be
entered by lhe public ol that time.

Underground woler pipes and gaos
lines were domaoged, The National
Guard set up distribution points to sup-
ply fresh drinking water, Gas lines were
secured throughou! the areq and peo-
ple were notified to turn off the gas lines
in their homes due 1o potential leaking
of gas in ruptured lines.

Old Masonry Buildings Toppled

The similarity between the 1933 Long
Beach earthquake ond the Coalinga
earthquake of 1983 is the severe dam-
age 1o the old, unreintorced masonry
buildings. These multi-wythe brick struc-
tures constructed with lime mortar and
no reinforcing and only government
anchor lies 1o the roof or floor system
suffered damage fiom the paropels
collapsing, wythes of the masonry walls
peeling off, arches over windows col-
lapsing. and intersecting corners failing.

Much of the domage to unreinforced
masonry buildings was in the Coalinga
Plaza, which is the central shopping
business district. Other unreinforced
masonry buildings that suffered damage
were along Forest Avenue: businesses
such as a Mexican food restaurant,
Poe’s Automolive Paris and Garage,
and the Youth Center (Fig. 6).
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Fig. 6. Building on north side of Forest Ave. (left}
Poe's Aulomolive Porls and Repalr Garage;
{right) the Youth Cenler building.

Close inspection of connection de-
tails indicoted thal government an:
chors. approximately 47 diometer bars
going from a joist through the brick
walls with a plate on the end. were in-
stalled approximalely every four to six
feetl. These government anchors main-
lained some integrity between the roof
system and the wall syslem.

The Stale Thealer building. an old,
unreinforced concrete masonry build-
ing conslructed in the early 30s, suffered
damage to parapels and corners. This
wQs due 1o major diaphragm move-
ment and distortion. While invesligating
the earthquake, Callrons knocked
down the high scenery loft and then the
front of the building.

Contrast — Old and New

In Coalinga Plaza there was a dress
shop in an old, unreinforced masonry
store on the west side of the street

Building Official John Wyse of the County
of Fresno Building and Salety Division.
took us in there and explained. "l want
o show you the difference between old
masonry and new masonvy.” Walking
through the store, we saw damage
throughoul and damoge on the out-
side of the building. Then, going into the
reor of the slore, we enlered  new two-
story addition of reinforced concrete
block rmasonry, and the building official
told us. “This is where the people came
to be safe.” This was a modern two-story
reinforced concrele addition to the old,
unreinforced masonry building, and it
performed very well (Fig. 7). The build-
ing official exploined that there were no
cracks in the new masonty addition
and it came through just like we wished
all buildings would.
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Flg. 7. Buliding at 5th §t. and Durian Ave. {lall},
unreinforced masonry dress shop; on the right,
new 2-story addition.
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Fig. 8. On 5th S1. In Coalingo Plaza Jooking north,
unrelnforced masonry bullding thal col-
lapsed; reinforced concrete masonry real estale
office bullding {cenfer] came through without
damage.

Al the corner of Cedar Street and
5th Avenue there was an old, unrein-
forced masonry building that was virtu-
ally destroyed. Across the streel on the
northwest corner was o new one-story
Vernard & Whitmore real eslate build-
ing of reinforced slumped block that
survived the earthquake with no dam-
age (Fig. 8)

Fig. 9. Old, unrelnforced masonry buliding —
Security Pocific Bonk — nole poropels follen off,

(Fig. @) The Security Pocific Bank on
the comer of Dunan ond Coalinga
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Plaoza suffered significant damage 1o
ihe parapets and unreinforced masonry
walls. Immediately next to this building
was McMahan's Furniture store (Fig. 10).
This reinforced concrete masonry build-
ing performed extremely well with no
broken windows and only slight cracks
along the base, indicaling high sheors
developing within the systemn bul no
damage lo the building itself. The
mosonry walls performed well. includ-
ing the parapels

Fig. 10. Nex! fo the Security Pacific Bank Is
McMohan's Furniture store of modern reinforced
concrele masonry; no damags.

Modern Masonry Performs

One of the many lessons that was
learned from this earthquake is that
buildings constructed in accordance
with the techniques of present-day de-
sign and construction are performing.
Modern masonry structures, reinforced
and well tied together wilhstood the
vigors of this serious earthquake . It was
reported that the ground acceleration
was approximaotely 0.5g and that there
were three significant unduloting uni-
form earthquake waves.
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Fig. 11, State Marke! — reinforced masonry; no
damage.

There were a number of modern ma-
sonry buildings thatl performed ex-
fremely well, such as Slole’s Market
(Fig. 11). John Kariolis, struclural engi-
neer of Posadeno, reported that the
equipment on the roof was displaced
ond moved oround, indicating that the
building was subjected to very high
seismic velocity, bul the masonry walls
came through unscathed.

The L&M Equipment building. still in
operation, performed well, as did the
hardware store on Forest ond 5th
Whereas the Thrifty Drug Store (Fig. 12)
suffered senous damaoge ol the sus-
pended tee bar ceiling, however, the
main concrete masonry buillding per-
formed very well.
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panels displaced and fallen oul.

Government Buildings

The government buildings performed
extremely well, such as the Department
of Motor Vehicles (Fig. 13) and the For-
est Fire Slation building of four-inch-high
concrete masonry units

: .
Fig. 13. Deparimen! of Molor Vehicles — No
damage lo the concrele masonry buliding.
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One of the very fine buildings was
the police station. This was in the heart
of downtown, and the inquiry to the
desk sergeant indicated that they had
suffered serious damage of bookcases
thrown over, desks moved around, and
disruption of equipment; however, there
was no damage to the building itself.
Personal inspection confirmed this state-
ment (Fig. 14).

The concrete block fire station ga-
rage next to the main cast-in-place
concrete building performed very well,
as did the local library of reinforced
grouted brick masonry.

Fig. 14, Pollce heodquarters — the relnforced
concrele masonry survived withou! damage.

The Wes! Hills College of reinforced
grouted brick masonry (Fig 15) was @
prime example of first-rate masonry per-
tormance. These grouled brick build-
ings subjected lo the same ground ac-
celerohion and seismic velocities as
other buildings in the area had no
domage. There was crocking oround
ihe ceilings at the wall lines, and thol

was all. The performance of reinforced.
grouted brick masonry demonstrated
well its capability of resisting earth-
quakes.

Fig. 15. Wes! Hills College relnforced grouled
bﬁck masonry. This school bullding wos used os
the Red Cross headquarters dun‘n? the disaster.
This bullding performed very weil.

Chimneys and Fireplaces

One of the distressing features of this
earthquake was the performance of
Ihe unreinforced, unanchored chimneys.
These chimneys broke off at the roof
line, they failed through the fireboxes,
or they peeled away from the buildings
themselves (Fig. 16). When the chimney
was well anchored and reinforced. it
did perform.

—

Fig. 1é. Unreinforced brick masonry peeled
away from the housse; no lies.

The anchored masonry veneer did
not perform oo well because of the
way it was secured. The corrugated tie
(Fig. 17) did not anchor the masonry
veneer, which pulled away from the
wall. Anchored veneer was damaged
throughout the area, as shown in Blair's
Iron Works on Forest Avenue. At the Blair

-l i .

Fig. 17. Corrugated melal ties did not hold the
sfone veneer in place.



Iron Works, 0 heavy machine hacksaw
toppled over and a 10.000 pound lathe
was displaced 8 on the floor. Also, a
rack full of heavy iron parts fell over.

Fig. 18. Fuel tanks moved approximalely elght
Inches.

There were two tank frames with three
tanks in each, Luckily. they were empty
and therefore did not suffer a compres-
sion elephant foot failure cround the
base or collapse due to weight of con-
tents. However, all tanks at each loca-
tion displaced approximately 8” (Fig. 18)
and broke some of the piping attached
o them.

An elevated water fank behind the
fire station also suffered distress. Ap-
proximately three cross-bracing rods
were broken and the rest were very
slack. It was a benefit that the tank itself
was emply and thus was nol subjected
tc as much stress as would be if it were
full. The column bases also slid approx-
imately a half-inch under each leg of
the elevated tank.

Trailers

The Fairview Mobile Home Park on
Thompson Street suffered much dam-
age. The frailers were up on small sheet
metal pedestals and these pedestals
collopsed or turned over and the trail-
ers dropped approximately 18 inches
(Fig. 19).

Fig. 19. Approximately 80% of the lrallets were
disploced off thelr light steel plers and collopsed.

Homes

There were many warning signs
posted on residentiol homes. These
homes were built in the 1920s and 1930s
ond were supported off the foundation
ond” x 4" cripples about 12" high. The
ground motion caused the buildings to
rock back ond forth and collopse just
like dominoes, The cripples gave way
and the buildings oll were disploced

(Fig. 20). In addition, many water pipes
and gas lines to the hormes were broken
or disrupted. These homes suffered
chimney damage as well as displace-
ment and falling away from the porches.

There were several very old concrete
block houses with heavy concrete block.
These suffered severe domage. Luckily,
no one was killed, and the houses had
to be torn down later,

P.G.&E. Power Station

Fig. 21. P.G.&£. Subslalion & Warehouse — un-
reinforced concrele mamm?' power stafion
m

showing diagonat cracks of In-plane failure.

On the outskirts of town at Merced
and Jayne Avenue, the P.G.&E. Subsia-
tion & Warehouse was located. This old,
small unreinforced masonry building
was significantly damaoged (Fig. 21). In-
plane forces were acling, causing high
diagonal tension stresses on the unrein-
forced wall. The significont ground ac-
celeration imposed high loads upon
this building.

Lessons We Have Learned

We have progressed a long way
from the construction of the 1920s and
the 1930s of unreinforced masonry
buildings and should not be oo critical,
for they have pertormed well for over
S0 years. Even now with the damage
that they suffered. no one was killed.
The buildings will be laken down and
reploced with modern masonry, which
proved 1o perform very well.

As we evaluate these bulldings. il is
evident thal reinforcing sleel is required
1o both resist the forces for overturning
ond oul-of-plone bending and also {or

in-plane horizontal shear torces. Build-
ings that are well reinforced horizontolly
performed very well while those that did
not have horizontal reinforcing were
subjected to domaoge.

We have also seen that veneer an-
chorages must be improved. Corrugal-
ed melal fies do not hold the masonry.
Adequale anchorage 1o the supporing
wall is required. Adhered veneer per-
formed well gs it is lighl and. with ode-
quale adhesion, did nol couse any
problems,

One thing that is continually stressed
is connections. Adequate connections
between the roof diaphrogm, the floors,
and the walls are imporionl. Where
connectlions are weak, diophragms
give way and walls fail. Tieing
diaphragms o walls not only gives in-
legrity and continuity to a building. but
il also keeps the building from being

Fig. 22, L.C. Penney building — ancher bolls
pulled tree from cosl-in-place conrele pilaster
column.

Ties around anchor bolts are impor-
tant, as shown in the J.C. Penney build:
ing (Fig. 22). where large anchor bolts
were pulled out of the cast concrele
pilasters. Current requirements call for
#3 or #4 fies to be imbedded ond fo tie
the anchor bolts to the main reinforcing.

Connections of siding to frames mus!
be improved. This is shown where the
corrugoled asbeslos waos torn off the
unbraced steel frame in the Union 76
warehouse (Fig. 23). Befter delcils, either
flexible or rigid, are needed 1o insure
that the siding does not fall off.

Conclusion

We have learned much from this
earthquake and il gives us confidence
thalt the design ond consiruction that is
currently required is in the righ! direc-
fion. We have improved the design ond
construction of our buildings o the pomn!
thal, in a serious earthquake like this,
there were no folalilies and very few
people were seriously hurl.

It now behooves us fo consider im-
proving our design and construction to
reduce the damage lo the buldings
However, this is similar to buying -
surance; the amoun! of reduction in
damage is proportional fo the cost of
construction. Under major ecithquokes
survival is all that 1s demanded. under
small or medium earthquakes. nof only
survival. buf minimal domage s desired
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