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Ex ec u tive Sum mary

The Storey County Court house was con structed in 1876 af ter the great fire of
1875 that de stroyed most of Vir ginia City. To day the Court house stands as a cen -
ter of county gov ern ment, a well pre served and main tained sym bol of Vir ginia
City’s min ing tra di tion and an im por tant tour ist at trac tion. 

Built in 1876, the Storey County Court house is High Vic to rian Ital ian ate in style.
It is a two story brick build ing, ex tremely plain on all sides ex cept for its highly
or na mented front fa cade. The build ing is rect an gu lar in plan, ap prox i mately 75
feet wide and 117 feet long. The front fa cade rises above the roof in a brack eted
par a pet. The build ing is an unreinforced ma sonry bear ing wall struc ture with
wood frame floors and roof. 

Through out the build ing's life, cracks have been ob served in the walls of the south 
and north stair ways in the Court house. These cracks ap pear to have be come very
ac tive in the past sev eral years. In or der to de ter mine whether these cracks are due 
to a struc tural prob lem, site move ment or other cause, the Storey County di rected
that a struc tural in spec tion and in ves ti ga tion of the County Court house be un der -
taken. The County also di rected that the seis mic safety of the build ing be eval u -
ated again based on cur rent build ing code pro vi sions.

The find ings are:

The cracks in the north and south stair way have in creased in width. It may be that 
the walls are mov ing out ward at the top or foun da tion set tle ment. Re gard less the
re pair and strength en ing of the ma sonry stair walls should be con sid ered an ur -
gent need.

The build ing is an unreinforced ma sonry (URM) struc ture. Such struc tures have
been a source of in ju ries and deaths in past earth quakes in the West ern states. The 
re port pres ents rec om men da tions for a phased ap proach to seis mic strength en ing.
The first phase is the east fa cade of the build ing. This should be fol lowed by brac -
ing the ga ble end walls, an chor ing the roof and floor to the walls, brac ing of tall
brick walls such as those in the Court room, and other shearwall up grades. Any of
these ac tiv i ties may be com bined.

Seis mic strength en ing may be done with or di nary ma te ri als and tools and is very
fea si ble. The work may also be done with out dam age to the his toric char ac ter of
the build ing.

Ex te rior brick work is in need of repointing.



Scope and In tent

The Storey County Court house was con structed in 1876 af ter the great fire of 1875 that
de stroyed most of Vir ginia City. To day the Court house stands as a cen ter of county gov -
ern ment, a well pre served and main tained sym bol of Vir ginia City’s min ing tra di tion and 
an im por tant tour ist at trac tion. 

Pre vi ously a study was con ducted by Melvyn Green and As so ci ates, Struc tural En gi -
neers. At that time it was noted that the build ing was an unreinforced ma sonry struc ture
and that there was a crack pat tern in the lightwells. 

The County de ter mined that an up date to the re port would be help ful as the lightwell
cracks ap pear to have be come more ac tive The County se lected the team of Melvyn
Green & As so ci ates, in as so ci a tion with Tobey-Wade Con sult ing to con duct the study.
The pur pose of this study is to ob serve the ar eas of dis tress, iden tify any new con di tions,
and to up date the pre vi ous study. 

Lim i ta tions

The ser vices un der this study are lim ited to find ings that could be de ter mined by a vi sual
in spec tion with out re moval of fin ishes or floor ing. Data from the pre vi ous in ves ti ga tion
was used for por tions of this re port. Pre lim i nary cal cu la tions rel a tive to seis mic safety are 
to be pre pared but no con struc tion doc u ments are to be de vel oped un der this con tract. 

The prod uct of the pro ject is a re port with rec om men da tions. The re port could be used as
a ba sis for fu ture grant re quests, bud get ing, and se lec tion of spe cific con struc tion pro -
jects. 

Meth od ol ogy

The ini tial ac tiv ity was to con duct a de tailed in spec tion of the build ing by struc tural en gi -
neers from the de sign team. This in cluded the ex te rior, build ing in te rior ar eas, the jail,
and the at tic and roof. In the pre vi ous pro ject under floor ar eas were in spected. 

A pre lim i nary seis mic anal y sis was con ducted to de ter mine build ing el e ments that may
re quire ret ro fit.



Struc tural De scrip tion

A set of the orig i nal con struc tion draw ings as pre pared by Kenitzer & Raun Ar chi tects of 
San Fran cisco, Cal i for nia and dated June 1876 is avail able for our use.  These draw ings
show the floor plans as well as a gen eral de pic tion of the build ing’s con struc tion. The
draw ings show that the build ing is a ma sonry wall struc ture with wood frame floors and
roof. This con struc tion was ver i fied dur ing our in spec tion.

The de tails of the build ing are de scribed be low.

The first floor of the two story build ing con tains county of fices and the jail which is no
lon ger in use.  The sec ond floor con tains the court room, judge’s cham bers, county of fices 
and re cords stor age.  The sec ond floor is ac cessed from the main en try hall by two iden ti -
cal sets of stairs.  Re cently, an el e va tor was in stalled to pro vide ad di tional ac cess to the
court room.  The orig i nal draw ings also show light wells with sky lights sit u ated west of
the main stairs on the north and south sides of the build ing.  These sky lights have been
re placed with a tim ber roof sys tem that ex tends slightly above the ad ja cent roof.    

The build ing’s area is ap prox i mately 16,000 square feet.  See Fig ures 1 and 2 for sche -
matic floor plans.  See Fig ure 3 for a build ing sec tion. 

Foun da tions are con tin u ous walls made of rough cut stone. For the ex te rior walls they ex -
tend to grade and serve as the base for the brick walls. There are also stone in te rior foun -
da tions. These sup port the first floor and some in te rior walls. The in te rior foun da tions
ex tend up to the un der side of the first floor joists. 

With the ex cep tion of the lower por tion of the rear wall along Line D and parts of Lines 2 
and 3 which is con structed of stone, the build ing’s load bear ing walls con sist of
unreinforced brick ma sonry.  The term unreinforced ma sonry in di cates that the con struc -
tion uti lizes fired clay bricks mor tared to gether to form a struc tural wall el e ment.  Re in -
forc ing steel is not used to pro vide flex ural strength and con ti nu ity within the brick walls.  
Lat eral loads are trans ferred to the foun da tions through com pres sive and shear ac tion of
the brick ma sonry.  Since these walls lack re in forc ing steel, the ten sile com po nent of the
lat eral force is re sisted by the weight of the build ing.  The bricks are laid in a run ning
bond type as sem bly and header courses are vis i ble ev ery two feet.         

The ma sonry wall thick ness var ies de pend ing on the lo ca tion within the build ing and on
their height.  Typ i cally, the walls re duce in thick ness at the sec ond floor line and at the
base of the ga bled ends.  Wall thick nesses are shown in Ta bles 1 and 2.    

The front wall, gridline A, ap pears to be a ve neer brick over con ven tional run ning bond
brick cours ing.

The in te rior walls that form the north and south stair way en clo sures are of brick con -
struc tion. These walls are part of the jail. 

The rear wall of the build ing, grid line D, is par tially con structed of stone. At the north -
west cor ner of the build ing is a one story ad di tion of stone con struc tion.
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Wall heights vary be cause of the roof slope. The in te rior story to story height in the jail is 
19 feet. Above the jail is the Court room which has a height of about 19 feet. The walls at
the front of the build ing on the first floor are the same height as the jail. The walls on the
sec ond floor vary in height in the dif fer ent spaces from 12 feet to 19 feet.

Brick walls typ i cally sup port an in ter me di ate floor in ad di tion to the roof. In the north
and south lightwell en clo sure the ex te rior walls are full height from the first floor to the
roof, an un sup ported height of about 37 feet. There are in ter me di ate steel tie rods be -
tween the ex te rior wall and the wall of the jail.

In te rior walls are con ven tional wood stud con struc tion with plas ter fin ish. Wall thick ness 
var ies as re quired by the ar chi tec tural de sign needs. It was not de ter mined whether the
thick walls were con structed with a sin gle width of stud or are of dou ble stud con struc -
tion.

The con struc tion of the in te rior wall be tween the court room and the main stair way is an
un known. In the at tic space a sin gle wythe of brick is placed be tween the 6 inch studs of
this wall. How ever at the first and sec ond floor the wall is thicker be cause of fur ring and
pocket doors. With out re moval of fin ishes, it could not be de ter mined whether this wall
is brick.

The roof fram ing con sists of heavy tim ber wood trusses. Iron rods form the ten sion el e -
ments of the trusses, tim ber the com pres sion mem bers. 

The trusses from grid line B west ward span from north to south ap prox i mately 45
feet and are spaced at 10 feet on cen ter. These trusses span over the high ceil ing of
the court room and to the walls that form the jail walls. Span ning be tween trusses
and lo cated at the truss panel points are 4 x 12 pur lins. These are lo cated about 10
feet on cen ter. 2 x 6 roof raf ters at about 26 inches on cen ter span be tween the
pur lins. 

The roof sheath ing is 1 x 12 straight boards. The build ing orig i nally had a wood shin gle
roof cov er ing; it cur rently has a metal roof.

At the front of the build ing, from grid line A to B, the trusses are turned and span east to
west. The bot tom of these trusses is at the lower ceil ing height of the of fice por tion of the 
build ing. The trusses span ap prox i mately 45 feet and are spaced about 15 feet on cen ter. 

How ever in this area of the at tic the trusses do not di rectly sup port the roof. In stead, one
or more ver ti cal posts sup port a ridge beam. These ver ti cal posts do not line up with the
panel points of the trusses. 

Di ag o nal (hip) beams span from the cor ners of the build ing to the ridge beam cre at ing a
hip roof at the front of the build ing. The hip is not vis i ble from the front of the build ing
be cause of the fa cade and par a pet. The ridge beam is at the same el e va tion as the peak of
the trusses over the west half of the build ing. Thus from the ex te rior there is a sin gle and
con tin u ous ridge line on the build ing. The front wall of the build ing has a high par a pet.
This re turns around the cor ner on the north and south walls. The par a pet thick ness var ies
with a min i mum thick ness of 9 inches near the lower end at the build ing cor ner. While
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the par a pet looks as if it may be con structed of sheet metal, its back ing and struc ture are
brick. 

The build ing ap pears to have had min i mal struc tural al ter ations over its life time. An el e -
va tor has been in stalled to ac cess the court room and metal roof ing is pres ent.  The orig i -
nal sky lights over the light wells have been re placed by a tim ber roof sys tem con tain ing
smaller sky lights. 
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Ar chi tec tural De scrip tion

The Storey County Court house is a two story brick build ing, ex tremely plain on all sides
ex cept for its highly or na mented front fa cade. 

Built in 1876, it is High Vic to rian Ital ian ate in style. The build ing is rect an gu lar in plan,
ap prox i mately 75 feet wide and 117 feet long. The roof is ga bled, but the roof im me di -
ately be hind the par a pet is a hip. The front fa cade rises above the roof in a brack eted par -
a pet. This ad hoc con struc tion may have been nec es sary to keep the peak of the roof
be low the level of the front fa cade, which is largely con structed of pre fab ri cated cast iron 
pieces.

The front fa cade is a bi lat er ally sym met ri cal ar range ment of five bays, with the cen ter
bay pro ject ing slightly. The build ing’s cor ners are de fined by pi las ters at each level. Each 
of the flank ing bays has a pair of win dows un der a sin gle ped i ment at each of the two
lev els. 

First floor win dows are arched; their ped i ments are seg men tal. Each of the seg men tal
ped i ments has an or nate face with a cen tral cartouche. 

Sec ond floor win dows are trabeated; their ped i ments are tri an gu lar. Pairs of win dows are
sep a rated by slen der col umns. Win dows are 1/1, dou ble hung. First floor win dow pairs
are aligned with those on the sec ond floor. Both first and sec ond floor win dow pairs are
de fined by pi las ters. First floor win dow pairs have pro ject ing brack eted sills. The cen ter
bay is set off with quoining at the lower level, with pi las ters at the up per. Cen tered in this 
bay is an arched en try flanked by pi las ters. 

Above this en try is a brack eted over hang sur mounted by a rail ing. At the sec ond level,
the cen ter bay con sists of two win dows flank ing a niche, all sur mounted by a seg men tal
ped i ment. In the niche is a statue of Jus tice, sans blind fold.

Above the up per story win dows is a brack eted cor nice with a bro ken ped i ment above the
cen tral bay. Ris ing through the ped i ment is a plaque with the build ing’s date of con struc -
tion.

The front wall is brick; the or na men ta tion cast iron.
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Find ings and Rec om men da tions

Our in ves ti ga tion has de ter mined that the court house has sev eral struc tural con di tions
that re quire at ten tion.

Cracks in North and South Lightwells

The se vere crack ing of por tions of the build ing’s lightwell walls is a sign of on go ing
move ment. The width of cracks has in creased sig nif i cantly since our pre vi ous in spec tion. 
Un less struc tural re pair is un der taken, the crack ing will prob a bly con tinue un til the walls
be come un sta ble. In our opin ion, this is an ur gent item for in stall ing ad di tional brac ing
and re pairs.

The po ten tial causes of cracks in build ing walls are nu mer ous. How ever, wall cracks
which oc cur soon af ter com ple tion of con struc tion are usu ally re lated to dif fer en tial
move ments of the build ing foun da tions. This did oc cur; early crack ing was noted in the
Daily Ter ri to rial En ter prise for April 25, 1877. Such crack ing, how ever, only re mains
ac tive for a few years. More over, if foun da tion set tle ment were the en tire cause, we
would ex pect to see some crack ing through out the build ing. In fact, sig nif i cant crack ing
is lo cated only in the stair wells prob a bly in di cat ing some lo cal ized foun da tion is sue.

Strength en ing will in volve the in stal la tion of hor i zon tal braces from the ex te rior wall to
the walls that are per pen dic u lar to them. In ad di tion some strength en ing will be re quired
at the in te rior wall cracks to tie the walls across the cracks.

Seis mic Ret ro fit

More sig nif i cantly, the build ing is po ten tially haz ard ous in an earth quake due to its URM 
con struc tion. 

Unreinforced ma sonry (URM) build ings typ i cally do not have ad e quate phys i cal con nec -
tion be tween the roof and the walls. In a sim i lar man ner the same con di tion oc curs be -
tween the sec ond floor and the ma sonry walls. This con nec tion keeps the wall from
fall ing out ward in an earth quake, a sig nif i cant de fi ciency. All walls will have to be an -
chored to the roof and sec ond floor.

In a sim i lar man ner, the east par a pet will tend to rock and fall out ward in an earth quake.
Par a pet col lapse is usu ally the first thing that hap pens to this type of build ing in an earth -
quake and should be con sid ered a pri or ity strength en ing task. The por tion of the wall be -
tween the roof and the ceil ing of the sec ond floor is a ga ble. It too tends to act as a
par a pet and fall out ward. Ga bles oc cur at both the east and west el e va tions of the build -
ing.

Walls that are at tached at the roof and in ter me di ate floors are sta ble if they are within a
cer tain height to thick ness (h/t) ra tio. As shown in Ta bles 1 and 2, sev eral walls, in clud -
ing the tall walls of the Court room and the lightwell ex ceed the ac cept able h/t ra tio. 

Storey County Courthouse 6



Ad di tional el e ments of the strength en ing will in clude some in te rior wall strength en ing
and con nec tions. 

Not all the strength en ing needs to be com pleted at once. It may be phased to fit bud get
and sched ule de mands. The sug gested phas ing for the Court house is:

Phase I

• East El e va tion – Brace the par a pet and the ga ble wall. This will in volve brac ing on 

the back side of the par a pet with di ag o nal braces ex tend ing to the roof sys tem. The 

ga ble will be braced on the in te rior side of the brick with steel shapes an chored to

the wall and to the roof and ceil ing fram ing (the ceil ing fram ing may need some

strength en ing in the at tic).

• West El e va tion – This will re quire brac ing within the at tic sim i lar to that de scribed 

for the east el e va tion.

Phase II

• Roof Line – The roof needs to be fas tened to the walls. Since there is a new roof

cov er ing in stalled, ply wood may be in stalled in the at tic on the un der side of the

roof. Al ter na tively,  ply wood could be ap plied on top of the roof at the time of the

next roof re place ment pro ject. 

• Sec ond Floor Line – An chor ing the walls at the sec ond floor is nec es sary. It may

be a sep a rate pro ject or could be in te grated with other al ter ations and

im prove ments. 

Phase III

• In te rior Shearwalls – Ad di tional wall strength en ing will be nec es sary as part of the 

to tal seis mic ret ro fit. This may be in te grated with other al ter ations or sys tem

up grades. Plas ter re moval to add ply wood is dusty so it should be care fully

sched uled around other al ter ations and build ing oc cu pancy.

Brick Main te nance and Point ing

Repointing of ma sonry walls is an im por tant main te nance task to pre serve brick build -
ings. The need for this is get ting ur gent on ar eas of both the north and south walls in se -
lected ar eas. Plan ning for repointing all the walls should be con sid ered. All new mor tar
should match the ex ist ing in ma te rial prop er ties. 

Sum mary

While these de fi cien cies are con sid er able, re ha bil i ta tion is fea si ble and may be readily
ac com plished with con ven tional sup plies and tools. Due to the his toric na ture of the
court house, pres er va tion must be ad dressed as well as safety. Both pres er va tion and
safety can be ac com plished. Strength en ing of the URM par a pets is rec om mended to oc -
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cur con cur rently with the stair way en clo sure sta bi li za tion since the work on the par a pet
would in volve the same type of sub con trac tor.

There should be no sig nif i cant vis i ble ex te rior ef fect from the work pro posed in this re -
port. Any seis mic brac ing will be vis i ble in the north and south stair ways; it can be de -
signed to be rel a tively un ob tru sive.
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WALL IDENTIFICATION GRIDS WALL HEIGHT WALL THICKNESS H/T ALLOWABLE H/T COMPLY

  (FT) (IN)  (YES/NO)

KITCHEN, PANTRY, WOOD 

AND COAL ROOM, MORGUE, 

CORONERS OFFICE

1, 2, 3, 4 18'-8" 30" 7.5 15 YES

YARD/LIGHTWELL 

EXTERIOR WALL STONE 

FLOOR TO 19'-4" LEVEL

1, 4 19'-4" 25" 9.3 9 NO

JAIL YARD BELOW COURT 

ROOM, KITCHEN FLOOR TO 

CEILING

2, 3, B, D 18'-8" 30" 7.5 15 YES

ASSESSORS OFFICE, 

DISTRICT ATTORNEY, 

TREASURY, SHERIFF 

1, 4
19'-5"                              

(assumed height)
21" 11.1 15 YES

VAULT WALLS
1, 2, 3, 4, 

A.5, B

19'-5"                              

(assumed height)
25" 9.3 15 YES

FRONT WALL FIRST FLOOR 

TO SECOND FLOOR
A

19'-5"                              

(assumed height)
25" 10.2 15 YES

MASONRY WALL HEIGHT TO THICKNESS RATIOS 

FIRST STORY

TABLE 1. FIRST STORY H/T RATIOS
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WALL IDENTIFICATION GRIDS WALL HEIGHT WALL THICKNESS H/T ALLOWABLE H/T COMPLY

  (FT) (IN)  (YES/NO)

YARD/LIGHTWELL 

EXTERIOR WALL 19'-4" TO 

37'-7" (+/-)

1, 4 18'-6" 21" 10.6 9 NO

JUDGES CHAMBERS, PETTY 

JURY, GRAND JURY
1, 4 18'-6" 17" 13.1 14  *                          YES

JUDGES CHAMBERS, 

GRAND JURY GABLE END 

WALL

C
22'-6"                        

(assumed height)
17" 15.9 14  *                          NO

COURT ROOM FLOOR TO 

CEILING
D 25'-0" 21" 14.3 9 NO

HALL OF RECORDS, 

COUNTY CLERK
1, 4

22'-0"                        

(assumed height)
17" 15.5 14  *                          NO

FRONT WALL A
22'-0"                        

(assumed height)
23" 11.5 14  *                          YES

VAULT WALLS
1, 2, 3, 4, 

A.5, B

19'-5"                              

(assumed height)
25" 9.3 14  *                          YES

*  BASED ON THE USE OF EXISTING CROSSWALL. THE CROSSWALLS MAY REQUIRE MODIFICATION.

 TABLE 2.SECOND STORY H/T RATIOS

MASONRY WALL HEIGHT TO THICKNESS RATIOS 

SECOND STORY

10/8/2014
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Photo 1. Back of tall par a pet on the east side of the build ing. This re quires brac ing.

Photo 2. View west. Chim neys re quire ad di tional brac ing.
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Photo 3. In te rior view of the build ing fa cade from within the at tic. Ga bles tend to fall
out ward and re quire brac ing. This would be from within the at tic. 

Photo 4. South wall. Brick de te ri o ra tion at the base and at the top of the ap plied ce -
ment plas ter. Repointing of brick joints and some brick re place ment is needed.
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