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7 November 2018 
 
Seal Engineering, Inc. 
3323 Duke Street 
Alexandria, Virginia 22314 
 
 
Attn.: Mr. David A. Fyffe, P.E. 
 
 
Re: Dominion Hills Pool, Filter Building Evaluation 
 
EL&M No.: 18036 
 
 
Dear David, 
 
We have completed a site investigation and structural assessment of the existing Filter Building 
structure for Dominion Hills Pool.  This report is a summary of our observations and findings, 
analysis, and recommendations. 
 
Background 
 
Dominion Hills Pool, owned by Dominion Hills Area Recreation Association (DHARA) is 
located at 6000 Wilson Blvd. in Arlington, VA.  Facilities include a Community House, 
Bathhouse, Swimming Pools, and a Filter Building beneath the pool deck on the west side of 
the dive well (see Location Plan below). 
 
The Filter Building was a later addition to the original facility construction.  The structure is 
approximately 26 feet wide by a length that varies from approximately 45 feet (on the west 
side) to 32 feet (on the east side).  The structure is open on the south and west sides.  The east 
side is formed by the back side of the pool dive well.  The north side is formed by a retaining 
wall.  The structure is approximately 9 feet tall. 
 
The Filter Building is constructed of reinforced concrete.  The roof consists of a 4” thick one-
way structural concrete slab which spans north-south to concrete beams which span east-west 
to concrete columns.  There is a concrete topping slab, over waterproofing on top of the 
structural slab, which is as thick as 9”.  It is assumed that the building is supported on shallow 
spread and strip footings.  The floor appears to be a soil-supported concrete slab-on-grade. 
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Filter Building Location Plan 

(image source:  Google Maps) 
 
The Filter building was renovated about a decade ago, in conjunction with an expansion of the 
pool diving well.  We reviewed renovation drawings S1, S2, and S3 prepared by Linton 
Engineering, LLC with latest revision dated 14 March 2017.  The scope of the Filter Building 
renovations, based on these existing building drawings, included: 
 

 Removal of the concrete topping slab 
 Removal of the east wall of the filter building 
 Construction of a new topping slab 
 Concrete repairs to the underside of the structural roof slab, roof beams, columns, and 

walls. 
 Reconstruction of the east wall of the filter building 

 
 
Observations and Findings 
 
Jonathan M. McElwain, P.E. and Keon L. De Roche, P.E. of EL&M performed a visual survey 
and sounding of the existing structure.  Mr. De Roche observed top surface and bottom surface 
probes on 4 October 2018.  Mr. McElwain and Mr. De Roche observed and sounded the top 
surface, bottom surface, and exposed wall and column surfaces on 16 October 2018. 
 
The survey was limited to visual observations and sounding.  No selective demolition, 
sampling of materials, and/or testing were performed.  The top surface was sounded by chain 
dragging and tapping with a hammer.  The underside surfaces were sounded with a rotary tool 
mounted on an extending pole and by tapping with a hammer.  The wall and column surfaces 

Filter 
Building 
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were sounded by tapping with a hammer.  For each tool used to perform the sounding, 
differences in the tone of the sound produced when the tool was moved across the surface or 
used to strike the surface were used to detect and find the approximate limits of deteriorated 
concrete. 
 
 
Top Surface Defects 
 
It is our understanding that the topping slab over full area of Filter Building structure will be 
replaced to address the water intrusion issues.  This replacement will remedy the defects 
described below and, to avoid lack of clarity, recommendations are not provided for repairs to 
the existing topping slab that will be replaced. 
 
It will be necessary to sound the top surface of the structural slab during construction, after the 
topping slab and waterproofing are removed, in order to determine if hidden damage is 
present. 
 
T.A Cracking of Topping Slab 

 
Observation(s): Cracking is an unintentional break in concrete, that can be 

through a partial thickness or through the entire thickness.  
Cracks were observed in several isolated locations. 
 

 
Cracking of Topping Slab 

 
Evaluation(s): The cracks were most likely were caused by shrinkage of the 

concrete during the original curing process, although they may 
not have been noticeable at the time.  The cracks generally 
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coincide with geometry that helps promote the tendency of 
concrete to crack. 

 
T.B Crazing of Topping Slab 

 
Observation(s): Crazing is narrow, shallow surface cracks in concrete that 

separate the surface into small, irregularly shaped, contiguous 
areas.  Crazing was observed throughout the top surface of the 
topping slab, most prominently in the splash zone adjacent to 
the pool. 
 

 
Cracking of Topping Slab 

(network of fine, random cracking) 
 
Evaluation(s): The crazing observed has likely been present since the initial 

placement and curing of the concrete, but has become more 
visibly noticeable with staining over time.  Crazing can 
eventually lead to additional damage, including surface flaking 
and delamination. 

 
T.C Exposed Aggregate at Surface of Topping Slab 

 
Observation(s): In a number of areas, the stone aggregate component of the 

concrete was exposed at the top surface of the toppings slab.  
This was spotty, without a regular pattern of occurrence. 
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Exposed Aggregate at Surface of Topping Slab 

 
 
Evaluation(s): The exposed aggregate has likely been present since the initial 

placement of concrete and is the result of the way that the 
surface of the concrete was finished.  Exposed aggregate is not 
expected to lead to any specific type to deterioration. 

 
 
Concrete Pool Deck Defects 
 
Assessment of the concrete Pool Deck (slab) is outside the scope of this evaluation.  However, 
we did observe the concrete surfaces directly adjacent to the Filter Building.  The following 
observations were made of the concrete Pool Deck panel at the southeast corner of the Filter 
Building: 
 
PD.A Hollow Sound at Pool Deck (Slab) 

 
Observation(s): The entire section of the concrete Pool Deck adjacent to the 

southeast corner of the Filter Building had a hollow sound when 
sounded.  This section is approximately 10 feet wide (north-
south) by 14 feet long (east-west).  The width is significantly 
wider than what is indicated on the existing drawings 
(approximately 6 feet). 
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Hollow Sound at Pool Deck (Slab) 

 
Evaluation(s): The hollow sound indicates that soil has settled out from 

beneath the concrete.  Settlement is common in this type of 
situation and was accounted for in the renovation design 
prepared by Linton Engineering, which included reinforcement 
within the slab to allow it to span over this void.  We evaluated 
the increased width (span) of the slab and determined that 
reinforcement quantity indicated on the existing drawings is 
adequate for the longer span.  For the record, we were unable to 
confirm the quantity of reinforcement in the slab, so our 
analysis was based on the information on the existing building 
drawings. 

 
Recommendation(s): No remedial action is required. 
 

PD.B Cracking at Pool Deck (Slab) 
 
Observation(s): One crack was observed, extending diagonally across one corner 

of the panel.  This crack had been repaired with sealant applied 
to the surface. 
 

Area with 
Hollow Sound 
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Cracking at Pool Deck (Slab) 

 
Evaluation(s): The crack was caused by shrinkage of the concrete during the 

original curing process.  The sealant is not effective in 
preventing water from entering the crack.  The cracks can serve 
as a pathway for water penetration that will cause further 
deterioration. 

 
Recommendation(s): Route the cracks to a constant width of 1/8”, and seal with an 

elastomeric sealant. 
 

Lap Pool Defects 
 
Assessment of the concrete pools is outside the scope of this evaluation.  However, it was 
requested that we assess cracking that has occurred on the north side of the Lap Pool. 
 
The following observations were made of the north side of the Lap Pool: 
 
LP.A Cracking at Stair Wall of Lap Pool 

 
Observation(s): Cracking of the wall on the west side of the stair at the northeast 

corner of the Lap Pool has occurred.  The cracking is diagonally 
oriented, generally following the slope of the stairs.  We also 
understand (be could not observe first-hand), that horizontal 
cracking of the pool wall has occurred below the stainless steel 
gutter system on the north side of the Lap Pool, extending the 
full length of the gutter. 
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Cracking at Stair Wall of Lap Pool 

 

 
Cracking at Stair Wall of Lap Pool 

 
 
Evaluation(s): Both the cracking in the stair wall and the cracking of the pool 

wall below the gutter are the result of thermal movement 
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(cyclical expansion and contraction caused by changes in 
temperature) of the stainless steel gutter system on the north 
side of the Lap Pool.  In a typical condition, the gutter system 
terminates at a corner, where there is more ability for the 
structure to restrain the movement as the structure turns the 
corner at both ends.  Along the north side of the Lap Pool, 
movement is restrained by the northwest corner, but is less 
restrained by the stair wall at the northeast corner, which is 
cracking as it is laterally displaced. 

 
Recommendation(s): Repair the cracks in the concrete by epoxy injection.  Remove 

pool white coat, clean and seal crack surface, insert injection 
ports (adhere ports with Sikadur 33, or equivalent), and inject 
epoxy (Sikadur 52, or equivalent) into crack to restore concrete 
and prevent further moisture penetration.  Prepare surface and 
install epoxy in accordance with the requirements of the 
manufacturer.  Repair pool white coat. 
 
Cracking should, however, be expected to re-occur as thermal 
movement of the gutter system continues to occur.  The stair 
cracking could be mitigated by creating a gap between the wall 
and the end of the gutter that is properly sealed to prevent water 
intrusion, while capable of allowing movement.  This approach 
would reduce the tendency for cracking of the stair wall, 
however it will not improve the cracking of the pool wall below 
the gutter.  Allowing for movement of the gutter at the stair end 
may exacerbate the pool wall cracking, since the gutter would 
be less restrained from thermal movements.  We recommend 
repairing the cracks, as described above, as a reoccurring 
maintenance item and avoiding to the expense of modifying the 
gutter system, which is likely to yield mixed results. 

 
Bottom Surface Defects 
 
B.A Delaminated/Spalled Concrete at Beams 

 
Observation(s): A delamination is a separation along a plane, generally parallel 

to the concrete surface, causing the surface to become loose 
though still in place. If the separation falls out or disintegrates, 
the area becomes a spall.  All of the beams contained 
delaminations.  Spalling of both original concrete surface and 
within past repair patches has occurred in many locations.  The 
beam damage is most severe at the exposed south side (where 
water is constantly draining out from in between the slabs) and 
along the exposed west side. 
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Delaminated/Spalled Concrete at Beams 

 
Evaluation(s): The delaminations and spalling have been caused by corrosion 

of reinforcing steel within the concrete.  As corrosion of the 
steel occurs, rust forms causing expansive forces on the 
surrounding concrete which leads to cracking, delamination, 
and eventually spalling.  Water intrusion into the slab from 
above and particularly at the south end which is constantly wet 
from water seepage in between the slabs has accelerated this 
deterioration. 

 
Recommendation(s): Sawcut and remove damaged concrete to reach sound concrete 

and to fully expose any reinforcing steel that is encountered.  
Assess corroded reinforcing steel to determine the level of 
section loss.  Where more than 5% reduction in the cross 
sectional area of steel has occurred, provide new steel of same 
size and lapped with the existing steel on both sides of the 
compromised section.  Clean and prime with a bonding agent 
such as Sika Armatec 110 EpoCem.  Patch with a high quality 
polymer modified form and pour concrete repair patching 
material such as Sika MonoTop 611. 
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B.B Delaminated/Spalled Concrete at Columns 
 
Observation(s): Delamination and spalling has occurred at the base of several 

columns. 
 

 
Delaminated/Spalled Concrete at Columns 

 
 
Evaluation(s): Water intrusion from above and from the adjacent walls has led 

to corrosion of reinforcing steel at the base of the columns. 
 
Recommendation(s): Repair in accordance with the repair recommendations for Item 

B.A. 
 
B.C Delaminated/Spalled Concrete at Underside of Slabs 

 
Observation(s): The slab is damaged in numerous locations distributed 

throughout the underside of the structure. 
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Delaminated/Spalled Concrete at Underside of Slabs 

 
Evaluation(s): Water intrusion into the slab from above has caused corrosion 

of reinforcing steel within the slab. 
 
Recommendation(s): Repair in accordance with the repair recommendations for Item 

B.A. 
 
B.D Cracking at Underside of Slabs 

 
Observation(s): Cracking has occurred in a few locations at the underside of the 

slab.  The cracks are generally oriented parallel with the span of 
the slabs (perpendicular to the beams).  Some of the cracks 
exhibited white staining (efflorescence) indicating past 
migration of moisture through the cracks. 
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Cracking at Underside of Slabs 

 
Evaluation(s): Based on the crack orientation, the cracks were caused by 

shrinkage of the concrete during the original curing process, 
rather than load-induced stress cracking. 

 
Recommendation(s): Repair the cracks in the concrete by epoxy injection.  Clean and 

seal crack surface, insert injection ports (adhere ports with 
Sikadur 33, or equivalent), and inject epoxy (Sikadur 52, or 
equivalent) into crack to restore concrete and prevent further 
moisture penetration.  Prepare surface and install epoxy in 
accordance with the requirements of the manufacturer. 

 
Walls 
 
W.A Damaged Retaining Wall at North End 

 
Observation(s): The upper portion of the retaining wall at the north end of the 

structure exhibited multiple types of deterioration:  
delamination/spalling, cracking, and hollow sounding.  There 
was active water leakage at the west end of this wall with 
saturated eroded concrete at the surface. 
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Damaged Retaining Wall at North End (West Side) 

 

 
Damaged Retaining Wall at North End (East Side) 

 
Evaluation(s): Water intrusion from above has led to the deterioration 

observed.  The hollow sound may indicated soil that has settled 
out from behind the top of the retaining wall.  If present, this 
void would be a natural place for water to collect. 

 
Recommendation(s): Repair in accordance with the repair recommendations for Item 

B.A.  If there is a soil void behind the top of the retaining walls, 
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it will need to be filled with soil, gravel, or a flowable fill 
material to eliminate the void. 

 
W.B Damaged Pool Beam on East Side 

 
Observation(s): The upper portion of the concrete wall on the east side (back 

side of the dive well) is corbelled out forming the pool beam.  
Throughout the length of this side, the pool beam exhibited 
multiple types of deterioration:  delamination/spalling, 
cracking, and saturated eroded concrete at the surface.  The 
saturated eroded concrete could be easily scraped away in 
several locations. 
 

 
Damaged Pool Beam on East Side 
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Damaged Pool Beam on East Side 

(Eroded Concrete) 
 
Evaluation(s): Water intrusion from above has led to the deterioration 

observed.  The water trapped between the topping slab and 
structural slab built up against the back side of the stainless 
steel pool gutter is working its way down through the pool 
beam. 

 
Recommendation(s): Repair in accordance with the repair recommendations for Item 

B.A.  It may be necessary to re-move the gutter and re-build the 
top of the wall in this area, depending on how deep the damage 
extends. 

 
 
Analysis 
 
The Filter building has a significant level of deterioration, but is not in imminent danger of 
collapse.  The ability for air to circulate within the structure with two open sides has helped 
reduce the level of deterioration compare to what we would expect for a similar level of water 
intrusion into a closed structure.  However, there is a risk of loose concrete spalling off and 
falling on occupants of the building, so caution needs to be continued for occupants of the 
building. 
 
We believe that it is feasible to repair the existing structure and we believe that it will be more 
cost effective to repair the existing structure than to reconstruct a new structure.  It is 
important to perform the repairs soon, however.  We recommend that repairs be planned to 
occur within the next 12 months.  It is difficult to predict the rate of deterioration, but the 
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longer that repairs are deferred the more extensive the repairs will be.  The cost will naturally 
increase along with the increased repair scope. 
 
 
Recommendations 
 
We recommend preparing repair documents early in 2019 and undertaking repairs as soon as 
possible.  Realistically, in order to get the repair design completed, permitted, and bid out to a 
Contractor, repairs should be planned to occur after the pool closes at the end of the 2019 
season, and before cold weather sets in.  We do not recommend allowing additional time to 
elapse before undertaking repairs. 
 
Please refer to the attached Appendix for estimated repair quantities. 
 
Please contact us if you have any questions or concerns about this Report. 
 
Sincerely, 
 

Jonathan M. McElwain, P.E. 
Vice President 
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Encl.: Appendix - Estimated Repair Quantities 
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Appendix 
Estimated Repair Quantities 
 
For the purposes of cost estimating, we recommend budgeting for the following repairs: 
 
Top Surface Repairs 
 
T1. Replace topping slab over full area of Filter Building structure.  Demo 1050 SF of 

topping up to 9” thick.  Provide 4” thick reinforced topping over rigid insulation 
(over new waterproofing system), 1050 SF (16 CY, included thickened edges). 

 
 
Bottom Surface Repairs 
 
B1. Repair delaminated/spalled concrete at beams.  Demo 115 CF (numerous 

locations), clean rebar, apply bonding agent/corrosion inhibitor, form and pour 
repair. 

 
B2. Repair delaminated/spalled concrete at columns.  Demo 1 CF (3 locations), clean 

rebar, apply bonding agent/corrosion inhibitor, form and pour repair. 
 
B3. Repair delaminated/spalled concrete at slabs.  Demo 190 SF/64 CF (numerous 

locations), clean rebar, apply bonding agent/corrosion inhibitor, form and pour 
repair. 

 
B4. Repair cracked concrete at slabs.  Epoxy inject 15 LF (3 locations). 
 
 
Walls Repairs 
 
W1. Repair top portion of retaining wall at north end.  Demo 70 SF/35 CF, clean rebar, 

replace corroded rebar, apply bonding agent/corrosion inhibitor, form and pour 
repair. 

 
W2. Repair pool beam on east side (back of dive well).  Demo 115 SF/75 CF, clean 

rebar, replace corroded rebar, apply bonding agent/corrosion inhibitor, form and 
pour repair. 

 
 


