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Figure B1a - South upper stair condition and code summary.
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Other areas of exposed stonework in the boiler room 
and east entry vestibule exhibit deteriorated mortar and 
stone. Paint coatings applied to the boiler room walls are 
flaking and peeling. Deterioration in these spaces is more 
pronounced below grade.

The foundations and water proofing were not able to be 
observed. The original construction documents indicate 
that the stone flooring in the basement is level with the 
top of the footings. And it is unclear whether there was 
an original foundation drain, though there does appear 
to have been an original underground piping system to 
gather the roof drains. Several potential sources of water 
intrusion were identified:

  � Water bypassing the water proofing system via one or 
more of these paths: 

  y Open or cracked joints at grade in the exterior walls 
were observed in many locations and this condition 
may allow water into the wall above the water proofing 
termination.

FIGURE B5 - Potential sources of below grade moisture entry.

  y Subgrade discontinuities of the waterproofing system, 
such as at the entry points. Based on observations 
made on site there is little evidence of cutting and 
patching that would have been necessary to access 
areas of the foundation around the entries. It is more 
likely that the waterproofing is discontinuous at these 
locations.

  y Termination of the waterproofing at the footing. 
Waterproofing typically relies on a foundation drain 
set below the interior floor level and above the 
waterproofing termination that collects and drains water 
away from the building. If a line was not installed with 
the waterproofing work, or an older line was abandoned 
during the waterproofing work and cut off from the 
drain path this may allow water to accumulate and 
wick up into the walls from the bottom.

  y Roof drain piping may also be a source of localized 
water either from breaks in the pipe or from the type 
of piping used. During discussion of the piping work 
performed during the water proofing work, the use of 
perforated piping was mentioned. Perforated piping 
attracts tree root growth which clogs the pipes, backups 
may result in connection failures and localized ponding.
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C.3 Secure Entry Options & Costs
Purpose of security checkpoint

The purpose of a secure checkpoint is to ensure that 
weapons do not enter the facility past a certain point and 
to allow properly trained security staff to evaluate threats 
to the persons and property by observing all who enter the 
facility.  Persons who are legally carrying weapons publicly, 
should be refused entry into the building where a secure 
checkpoint is utilized.  The presence of the checkpoint will 
simply bring the point of conflict for a person with ill intent 
to the entrance of the building rather than the target sought 
by the perpetrator.  Design and construction of security 
checkpoints and associated building operational changes all 
entail expending funds.  The county will need to determine 
whether the potential harm of allowing concealed carry is 
warranted for any building, given the risks of the activities 
in that facility.

The checkpoint is a useful element in a building to provide 
security for staff.  In many office areas the barrier between 
an angry citizen and staff is a counter or desk.  A secure 
checkpoint moves the point of confrontation to a location 
with personnel trained to handle such situations. Lincoln 
County should review the options in this report and consider 
incorporating a secure checkpoint.

How to secure the courthouse

The courthouse currently has three public entry points, lower 
south, main level south, and main level north.  The lower 
level south entry serves as the main wheelchair accessible 
entrance.  Parking is along the square and main parking 
area to the north of the building serving the courthouse 
and jail.  A fourth entry at the lower east level is locked, 
but is a required second exit from that level. 

To secure the courthouse will require identifying a single point 
of entry to serve all the building entrants.  The remaining 
entries will be secured from entry to the building but will be 
available for emergency egress from the building.  Staff may 
use a separate entrance, so long as it is restricted with key 
card or other entry limiting means.  Securing these entries 
will involve changes to door hardware and the installation 
of door monitoring hardware and systems to monitor the 
operation of these doors.  

Three options were explored as part of this study and are 
presented on the following pages.  Each option is unique, 
the pros, cons, and cost associated with each are outlined 
below the option description.  All options assume that the 
entries not associated with the secure checkpoint will be 
secured and function as exit only.  Changes to the entries 
are outlined in each option.

Costs presented in this report have been prepared in 2020 
construction values.  The county should modify these 
figures to include escalation depending on when they may 
anticipate actual construction of the project.

Costs presented in this section are independent of the 
exterior repair costs preented in Section C.2.

See foldouts at the end of this section for a plan of each 
secure entry option.
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observed but are believed to be 
conventional spread footings of stone 
masonry bearing on native soil materials. 

4.0 DISCUSSION OF SITE VISIT 
a. The existing basement floor at the 

northeast utility room consists of natural 
stone units. The surface is irregular and 
the joints between units may allow 
underground moisture to wick upward 
through the joint. 

 
b. Other floor areas appear to have been 

topped with a leveling compound and 
epoxy floor covering. The surface 
irregularities are better but still present.  

 
c. Interior mortar joints at the exterior walls 

are soft and crumbling where they are 
below exterior grade. Past moisture 
infiltration through the masonry joints has 
resulted in the loss of the binder in the 

mortar leaving the loose sand behind. The 
mortar deterioration weakens the masonry 
wall. 

 
d. Additional mortar loss was found at the 

interior masonry walls. Moisture has likely 
wicked up the wall from a below grade 
source. The moisture infiltration has 
caused the loss of the binder material 
within the mortar resulting in the sand left 
behind. The sand falls from the joint onto 
the floor and is constantly being swept up. 
Again, the loss of the mortar weakens the 
wall and impacts the structural 
performance of the wall. 

 
 

e. Floor framing was visible above the 
northeast utility and breakrooms. The 
joists were measured at a true 2x12 size 
spaced at 16 inches on center. The lumber 



LINCOLN COUNTY COURTHOUSE  APRIL 17, 2020 
LINCOLN, KANSAS  
   

DUDLEY WILLIAMS & ASSOCIATES, P.A. 3 TREANORHL ARCHITECTS  

appeared to be southern pine and would 
likely be graded as select structural 
material.  

 
f. Past termite damage was observed in the 

floor framing above an east window in the 
utility room. The damage appeared to be 
limited to a small area where the spans 
are shorter, and the floor loading capacity 
is less impacted. There was no active 
termite activity in the area at the time of 
the visit. 

 
g. The building contains several secure vault 

storage areas. These areas have masonry 
walls and masonry/concrete floor and cap 
slabs for protected records storage. 
Horizontal steel rods at the base of the 
arched slab provide tension ties to resist 
the thrust forces from the shallow arch 
geometry. 

 
h. The south basement entry is a more 

recent accessibility improvement and there 
was no opening at this location when the 
building was first constructed. There is a 
double member steel beam lintel above 
the basement opening that supports the 
masonry sill for the door opening above. 
The exterior structural concrete slab 
appears to be supported by a reinforced 
concrete edge beam at the existing 
building wall. 

  
i. Record storage was occurring at several 

second-floor areas. Filing cabinets were 
located on wood framed floors. A fully 
loaded 5-drawer filing cabinet can weigh 
close to 1,000 pounds. A fully loaded 
rotating filing cabinet can weigh 4,000 to 
7,000 pounds depending upon the actual 
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size. On average, the floor loading below 
filling cabinets should be designed for 300 
psf. The existing wood framed floors are 
not designed to support record storage 
loading.  

 
j. Additional heavy storage was located 

behind the second-floor courtroom. 

 

k. Peeling paint was observed below a 
location where the only remaining chimney 
exists. This may be an indication of 
moisture infiltration at a failed roof flashing. 

 
l. Random cracks were observed in the 

plaster at interior and exterior walls. 

 
m. A horizontal offset in the interior plaster 

was observed at the north wall above the 
entry arch. There was no noticeable 
horizontal offset in the exterior masonry at 
this location, but the exterior joints at the 
west side of the arch might be slightly 
thicker than other joints. 
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n. Attic and roof framing were observed by 

accessing a second-floor stair at the south 
side of the building. The framing uses 
conventional lumber for roof rafters and 
ceiling joists. Four trusses span the north-
south direction over the courtroom. The 
trusses are constructed from multiple 2x 
members that are bolted together. Timber 
members are used to frame the base of 
the tower. 

 
o. The south diagonal top chord member of 

the two center trusses has a bow in it that 
is likely from weak axis compression 
buckling of the member. A brace has been 
added at the mid-point of the diagonal for 
reinforcing. 

 
p. The framing for the circular cone roofs is 

systematic and uniform at the center of the 
cone but becomes random at the interior 
base with noticeable gaps in the load path. 

 
 

 
q. There are cantilevered outriggers at the 

base of the cone roof structure along the 
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exterior wall that do not have a back-up 
span. Anchor bolts appear to be spaced 
far between and may be ineffective at 
some locations. Secondary framing effects 
are acting to resolve existing indeterminate 
structural conditions. 

 
r. Some of the roof sheathing is broken 

and/or splintered from multiple re-roofing 
operations.  

 
s. Some roof members are unbraced at their 

ends and are subject to buckling under 
compression loading. 

 
t. Several vertical and diagonal members are 

very slender and may buckle under 
compressive loading. 

 
u. A hip ridge member is poorly connected at 

its upper connection. There is a gap 
between the end of the member and the 
support. 
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v. Timber connections at the tower framing 
appear to bear on a shallow notch and rely 
on spiking and gravity loads to hold the 
connection together. The connection may 
be subject to failure under stress reversals 
caused by wind or seismic loading. 

 
w. The tower framing appears to be 

functioning satisfactorily even though the 
framing is unconventional with offset 
connections and indirect load paths. 
Secondary framing effects are contributing 
to the structural performance of the tower. 

 
x. Bat guano was observed on the various 

floor levels of the tower framing. Bat guano 
can be a health concern for building 
occupants. 

 
y. Exterior stone walls appear to be straight 

and plumb with no noticeable bowing or 
major distress. 

 
z. Exterior masonry is in relatively good 

condition with some open masonry joints. 
Open joints provide a pathway for the 
infiltration of moisture which is the major 
contributing factor to material degradation. 



LINCOLN COUNTY COURTHOUSE  APRIL 17, 2020 
LINCOLN, KANSAS  
   

DUDLEY WILLIAMS & ASSOCIATES, P.A. 8 TREANORHL ARCHITECTS  

 
aa. There are some cracked stones. The 

cracks are an open pathway for moisture 
infiltration. 

 
bb. Past maintenance efforts have repaired a 

number of stone cracks with what appears 
to be an epoxy injection. 

 
 

 
cc. A tree root was observed extending above 

grade adjacent to the building foundation. 
It is not known if the root is native or just 
happens to be in the backfill that was 
placed following past drainage work. 
Active tree roots adjacent to the foundation 
can cause damage to the foundation and 
subject any drainage system to clogging 
and failure. 

 
dd. Some stone units have surface spalling 

from weathering. 
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ee. There are several open joints that were 

observed at or just above the finish grade 
line. These open joints may be a source of 
moisture infiltration and could be a 
contributing factor to the deterioration of 
the mortar joints observed on the interior 
side of the wall. 

 
ff. The exterior wood trim work is in need of 

repair and painting. Deteriorated wood 
materials may provide an open pathway 
for moisture infiltration to the structural 
elements resulting in deterioration and 
weakening of the structure. 

 
gg. The metal panel infill at a previous 

chimney location may be loose and have 
some flashing issues. 

 
hh. The south entry stair upper landing slab 

has crazing cracks that extend through the 
slab. The slab has a dull thud when 
sounded with a hammer indicating portions 
of the concrete are delaminating and 
beginning to spall. Moisture entering the 
cracks is expanding and contracting as it 
freezes and thaws. The freeze/thaw cycles 
cause internal forces within the concrete 
that cause it to crack and deteriorate at an 
ever increasing rate. 
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ii. Additionally, the masonry retaining and 

landing support walls at the south exterior 
stair are deteriorating.  

 
jj. The east and west walls of the south stair 

lean outward at the top and are bowed in 
plan. 

 

kk. The stone walls of the south stair have lost 
mortar and the strength of the masonry 
wall is diminished. 

 
ll. Additional slab cracks can be seen from 

the bottom of slab indicating that the 
cracks likely extend through the entire slab 
thickness. 

 
mm. Mortar loss was also observed at the 

building side of the slab near the 
support and at the base of the opening 
jamb. A drainage slot between the slab 
and the masonry wall may be 
contributing to the loss of mortar at the 
arch and its supports. The slot allows 
moisture to drain through it and likely 
onto the masonry.   
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nn. The east entry into the basement is open 

to the sky and subject to rainwater. There 
is a single drain at the lower landing slab. 
The drain is relatively small and could 
easily be blocked by leaves and other 
debris. It is apparent that water has 
entered the building at this location. 

 
oo. Drainage water and the use of chemical 

deicers have likely caused deterioration of 
the adjacent foundation stones at the east 
stair. 

 
pp. Open head joints at the east stair may be 

allowing moisture to infiltrate the masonry 
wall. 

 
qq. The masonry retaining walls at the north 

stair are deteriorated. There is loss of 
mortar and crumbling stone. 
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rr. It is apparent that moisture has leached 
the binder from the original mortar causing 
its strength to be reduced. 

 
ss.  The north stair has code violations 

including a short bottom landing with a 
potential curb trip hazard. 

  
5.0 PRELIMINARY OFFICE ANALYSIS 

Archive drawings were provided and 
reviewed against observations made on 
site. In general, the structure found on site 
is consistent with the archive drawings. 
Exceptions include the actual use of 
multiple ply lumber members in lieu of the 
timber members shown for the roof trusses 
and alternate geometry at the base of the 
tower. 
 
 

6.0 TEST PROGRAM 
No material testing is included in the 
current scope of this work. 

7.0 FINAL COMPUTATIONAL ANALYSIS 
Calculations were performed to determine 
the relative live load capacity of the 
existing floor joists based on assumed 
spans and joist orientation. Following are 
the member live load capacities based on 
being southern pine select structural 2x12 
and assuming a dead load of 23 psf: 

Span Allowable 
Live Load 

Failure 
Mode 

20’-9” 50 psf Deflection 
20’-6” 50 psf Deflection 
17’-9” 70 psf Bending 
16’-0” 95psf Bending 
15’-6” 100 psf Bending 
14’-0” 130 psf Bending 
13’-3” 145 psf Bending 
12’-0” 180 psf Bending 
11’-0” 220 psf Bending 
10’-0” 275 psf Shear 
8’-0” 350 psf Shear 
6’-0” 500 psf Shear 

The live load values above are not 
recommendations as other factors such as 
connection capacity may govern the actual 
capacity. These values are for comparison 
and any recommendations will need to be 
verified by physical observation of the joist 
members, their connections, and 
associated supporting members. All 
existing conditions could not be observed 
due to the current finishes concealing the 
conditions. 
 
Load tables for masonry arches from 
Kidder and Parker Architects’ and Builders’ 
Handbook (Eighteenth Edition, 1966) 
indicates that the vault floors may have a 
live load capacity in excess of 500 psf. 
 
The south basement entry lintel beam was 
checked for applicable wall and floor 
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loads. The two W5x16 beam sections 
have adequate capacity to span the 
approximate 6’-3” opening. 
 
1991 archive drawings show an elevator 
addition at the south end of the building 
just west of the current entry. Drawings 
indicate that the existing stone footings 
were partially underpinned. The existing 
masonry wall then bears partially on 
existing soil and partially on the new 
concrete. This could be a potential 
problem with varying bearing material 
strengths and levels resulting in potential 
eccentricity and foundation settlement. No 
noticeable distress was observed on site. 
It is unknown if the new elevator 
foundations were installed as indicated in 
the drawing or if the full thickness of the 
existing wall was actually underpinned.  

 
 

8.0 INPUT FROM OTHER DISCIPLINES 
Additional survey and design 
recommendations are being prepared by 
other consultants. 

9.0 CONCLUSION AND 

RECOMMENDATIONS 
a. Overall, the Courthouse building is in good 

structural condition. However, there are 
some current maintenance issues that 
need to be addressed to restore the 
integrity of the exterior envelope and 
protect the building from moisture 
infiltration. The root cause of most 

structural material degradation is from 
moisture. A well-maintained exterior 
envelope not only protects the building 
structure but also protects the building 
contents and occupants. 

b. There appears to be an active moisture 
problem at the foundation level. Past 
projects have attempted to resolve the 
moisture issues at the foundation level but 
apparently have been unsuccessful. A 
review of the existing system is 
recommended to ensure that it is properly 
designed, constructed, and maintained. 
Further action to correct any discovered 
deficiencies will be required. 

c. Following repairs and corrective measures 
to prevent foundation moisture infiltration 
the existing masonry walls can be repaired 
by removal of loose and deteriorated 
mortar and stone units and repairs using 
replacement units and new compatible 
mortar for repointing. Repairs should be 
made to the interior and exterior sides of 
exterior walls and to interior walls as 
determined by additional investigation. 

d. Existing floor structures that are scheduled 
to be exposed by the removal of flooring 
and/or plaster should be accessed for their 
structural condition and repaired or 
reinforced as determined by the 
assessment. 

e. Special attention should be given to 
assessing any termite damage to wood 
framing since some damage was observed 
at the northeast corner of the building. 
Maintaining an active termite inspection 
and prevention plan is also recommended. 

f. The south basement entry lintel condition 
should be reviewed for possible 
improvements when the exterior upper 
landing slab is replaced. 

g. Heavy file storage should not be located 
on the existing wood framed floors. Heavy 
storage loads should be relocated to the 
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masonry/concrete vault floor slabs or to 
the basement floor. 

h. The condition of the existing chimney 
(masonry, cap, and flashings) at the 
northeast corner of the building should be 
investigated and any deficiencies repaired 
to prevent water infiltration and peeling 
paint on interior surface. 

i. A plaster survey should be performed to 
determine the existing materials 
soundness on walls and ceilings. Plaster 
repairs may be required to ensure the 
safety of building occupants from loose 
and falling plaster. 

j. The existing building structure is historic 
and meets special requirements for being 
exempted from current building code 
requirements under certain conditions. 
However, there are ways to improve the 
performance of the existing structure and 
in some case make the structure code 
compliant. The current roof structure 
appears to be performing adequately but 
there are members that look to shallow for 
their spans and to thin for their height. A 
detailed structural analysis of the roof 
framing could be performed to identify 
weak component members and 
connections. Identified deficiencies could 
then be repaired and reinforced. Items of 
particular concern include load path 
continuity, unbraced lengths of 
compression members, member 
connections, and eccentricities caused by 
member offsets. 

k. Consult with an environmental engineer 
regarding the removal of the bat guano. 

l. The exterior masonry has been surveyed 
by others to determine the extent of 
required repairs. Existing cracked stones 
should be repaired in a manor that seals 
the cracks. Existing open mortar joints 
should also be properly repointed to the 
minimum depth of two times the joint width 

to seal the wall from moisture infiltration. 
Damaged stone units should be identified 
for repair or replacement. 

m. The south entry stair structure is in the 
process of deteriorating. There appears to 
be some inherent moisture issues with the 
current stair structure that has resulted in 
the active failure of the masonry walls and 
of the concrete slab. The overall stair 
structure is approaching the end of its 
useful life and consideration should be 
given to replacing the stairs with new 
construction that resolves the current 
moisture problems. 

n. The east entry stair lacks adequate 
drainage and as such is likely contributing 
to the moisture infiltration and masonry 
wall deterioration in and around the stair. 
An improved stair entry that protects the 
existing masonry is recommended. 

o. The exterior stair walls at the north entry 
are badly deteriorated and the walls are at 
the end of their useful life. A new code 
compliant stair with an improved pathway 
is recommended. 

10.0 APPENDICES 
All site photos taken on April 17, 2020 are 
attached as an electronic file. 
 

Respectfully reported, 
 
Dudley Williams & Associates, P.A. 
 
By: Mark Hodges, P.E. 
Kansas No. 10960 
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