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Executive Summary 
 

Objective:  This study is to identify the original design and existing conditions of the sidewalk vault 
lights existing at 621 N. Central Ave., and determine potential treatments and strategies by which 
the lights may be preserved or rehabilitated. 

Description: The site includes eleven sidewalk light units set in the right-of-way above a basement of 
a long-demolished building. Each unit is a precast concrete panel measuring 5 feet by 3.5 feet by 
three inches thick, with 77 glass lenses set in steel sleeves. The panels are laid out with six units 
along Central Avenue and five additional units along Pierce Street.  

Condition Assessment:  The concrete structure of the sidewalk light units is in grave condition, due 
to rusting of the reinforcing bars and resulting damage to the concrete.  Of the glass lenses set into 
the panels, 58% are intact and easily reuseable; 16% are cracked and salvageable; and 26% are 
missing or beyond repair. 

Schematic Reuse Plan:  It may be feasible to either repair the units or recast them in new concrete, 
salvaging and reusing the lenses.  It is not yet known whether the units are to be reinstalled over 
the existing basement or if the basement is to be abandoned and filled. If the sidewalk light units are 
not reinstalled in their original configuration, then some sort of sump or shallow vault should be 
provided for their installation, which might be lighted. 

Cost Estimate: The basic cost to remove, repair, and reinstall the sidewalk light panels is estimated 
to be about $78,500.  If they cannot be repaired, then replacement is also feasible and would 
probably save about $1,500 compared to repairs. Lighted concrete sumps or vaults beneath the 
units are estimated to cost an additional $60,700 over basic project costs. The maximum estimated 
total of the project costs is $139,282. 
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Project Objectives 
The public sidewalks at the southeast corner of Central Avenue and Pierce Street contain locally rare 
and unusual examples of a once common feature in downtowns of the late 19th and early 20th century: 
sidewalk lights. Originally associated with a commercial building that stood at this corner, the sidewalk 
lights allowed illumination into the basement, which extended beneath the sidewalk in the public right 
of way. Other examples of sidewalk lights are thought to have existed in Phoenix dating from the 
1910s through 1940s, but no other examples appear to remain.  

Unfortunately, this particular collection of sidewalk lights is in poor condition and is threatened by 
redevelopment and needed street improvements. The purpose of this report is to indentify the original 
design and existing conditions of the sidewalk lights, and determine potential treatments and strategies 
by which the lights may be preserved or rehabilitated. 

 
Project location
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Description 
 

Existing Conditions 

 
Site 

Eleven sidewalk light units existed that were related to the historic commercial building at 621 N. 
Central Avenue; six units along Central, and four along Pierce St. including one at the corner. The units 
occur roughly in the center of concrete paved sidewalks, above a concrete basement structure. The 
sidewalk along Central is 12 feet wide and the one along Pierce is 7 feet wide. While the building itself 
has been demolished, the full concrete basement remains, and the sidewalk lights with it. The first floor 
building slab on the adjacent parcel is currently used for parking. The basement space is abandoned and 
unused. Each sidewalk light unit is centered in the structural bay of the concrete beam-and-slab 
structure that supports it, providing natural light to the perimeter of the basement. Spacing of the 
lights varies slightly, but averages 10 feet space between panels along Pierce and 3½  feet between 
panels along Central.  

 



 

Sidewalk Vault Lights Study, 621 N. Central Ave. Page 4 
 

 
Sidewalk Light Units 

Each sidewalk light unit is a precast concrete panel, measuring about three and one-half feet by five feet 
by three inches thick, containing 77 glass lenses set in steel sleeves.  The lens sleeves are four inches 
square and are set in a grid pattern 7 x 11. The sleeves are fairly close together, with about ¾ inch 
spacing between them.  The perimeter of the panel layout has a wider area of concrete that is 4 ¼ 
inches to 4 ¾ inches in width.   

The concrete used in the panels is uncolored, plain gray type with fine aggregates only (sand, no rock), 
a mix that appears more similar to grout than to concrete.  The concrete is reinforced using deformed 
square steel rebar. A lattice of 3/8” rebar is threaded within the grid of the lenses, and the perimeter 
“beam” is reinforced with two bars.  

The steel sleeves appear to be castings with a fairly complex section. The sleeve dimension is 1 ¼ inch 
in overall depth. The inside of the sleeve shape, which receives the glass lens, is straight, terminating in 
a projecting stop and creating a recess 1 inch deep. The outside of the sleeve shape is slightly 
contoured and includes a projecting band around the perimeter to lock the sleeve into the concrete. 
The four corners are slightly rounded (about ¼ inch radius). The minimum thickness of the steel is 1/8 
inch. The entire sleeve appears to have been hot-dip galvanized prior to use.  

The original glass lenses are square in plan, with a flat top and a circular Fresnel lens profile on the 
bottom face.  The material is clear glass. While the depth of the perimeter profile is one inch (matching 
the recess in the sleeves), the actual thickness of the glass over most of the body is only about ½ inch 
thick. The top of the glass has a matte finish similar to an etched or sandblasted finish (probably due to 
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wear) and the bottoms are smooth. The four corners have a 1/8 inch radius edge. Each lens is grouted 
into its steel sleeve using black colored grout with an approximately 1/8 inch joint width.  

 
Section Through Panel (half size) 

 

   
Top of lens in sleeve     Bottom of lens in sleeve 

 

Supporting Structure 

Each panel is supported on all four sides by cast in place concrete beams. The surrounding structure of 
the basement is a concrete beam and slab system supported by concrete perimeter foundation walls 
and interior columns.  This structure is being evaluated by others in a separate study.  The public 
sidewalk surrounding the panels is a relatively thin (about two inches thick) concrete “finish” slab cast 
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directly on the structural slab of the basement. The sidewalk is scored into squares about two and 
one-half feet wide and is indistinguishable from the typical four-inch slab-on-grade sidewalks found 
throughout the downtown area. It is marked with the historic concrete stamp of J.C. Steele & Co. 

Each sidewalk light unit is placed within a receiving recess cast into the top of the beam and raised flush 
with the finished sidewalk. The exposed top of the beam is only about one inch wide. The joint 
between the light unit and the carrying structure, as well as to the surrounding sidewalk,  is caulked 
using elastomeric sealant (probably originally a bitumen material).  

 Structural Section of Support 

Character defining features 

The visible portion of the sidewalk lights consists of only the top face. Important characteristics of the 
sidewalk lights which define their architectural appearance include: 

 Location centered in sidewalks adjacent to a commercial building. 

 Spacing between light panels about 3 ½ feet apart on Central and 10 feet apart on Pierce 

 Design layout (plan view) of the individual panels 

 Materials including exposed gray concrete, steel edging, black grout, and glass Fresnel lenses 

 Nighttime “glow” from occupied basement below 
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Condition Assessment 
Each of the 11 sidewalk light units was examined both from above and from below. The detailed 
assessments are provided in Appendix A of this report. Common points of the condition assessment 
follow. 

General:  Of the 11 sidewalk light panels, 10 are structurally intact and one has failed. The failed panel 
lies in a heap of crumbled concrete, lenses and sleeves within the basement below. Labeling the 
remaining 10 panels “intact”, however, is a matter of degree; even these panels are suffering severe 
structural distress and have many missing and damaged lenses. 

  Failed panel #11 

 

Concrete:  From the top side, most of the concrete matrix that comprises the structural body of the 
panels appears relatively intact, with few cracks or spalls.  Other than the one collapsed panel, one 
other panel had suffered damage to the concrete surface and was later patched. However, when 
viewed from the bottom, every remaining panel is seen to have severe structural problems that are 
precursors to complete failure.  The main recurring problem is the result of the grid of steel 
reinforcing bars rusting, expanding, and causing the wholesale spalling and loss of concrete on the 
bottom edges of the panel. The panels were intended to perform using a two-way grid of miniature 
concrete “beams” that are three inches deep and ¾ inch wide.  Embedded near the bottom of each 
“beam,” the tension side, is one steel reinforcing bar.  In most cases, the rebar has rusted due to long-
term moisture intrusion through unmaintained perimeter seals and cracked, shattered, or missing 
lenses. Rusting steel expands as it rusts; this has caused the “beams” to crack clear through just at or 
above the level of the rebar.  The grid of rebar, then free of the panel, has sagged and no longer 
reinforces the “beams.” This leaves the lenses/sleeves, grouted together by the remaining concrete, to 
span the panel as a flat arch, restrained or contained by the thicker perimeter bond beam which 
remains tied together by the sagging reinforcing grid. This situation is inherently unstable and when 
overloaded will fail suddenly and without warning.  
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  Typical condition of concrete & rebar 

 

Sleeves and Lenses:  The steel sleeves were found to be in good condition and without evidence of 
major rusting or other deterioration.   

 Typical steel sleeve 

 

The glass lenses fall into several categories, which are, in increasing order of failure: 

 Intact.  Structurally in one piece, and transparent or translucent, with only surface wear noted.  

 Clouded. No longer transparent due to deposits of a whitis substance on the underside of the 
lens (probably salts leached out of the concrete or minerals left by evaporating water coming in 
from above). The deposits will probably be easily cleaned to restore these lenses to the “intact” 
category. 

 Cracked. Broken into two or perhaps three pieces, all of which are in place and could 
potentially be bonded together using adhesive. These lenses are usually also clouded, because of 
the increase in the amount of water leaking through the lens and leaving the deposits as they 
dry. 
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 Intact replacements.  Lens replaced with flat glass in good condition, but not matching the 
visual qualities of the Fresnel lens.  

 Shattered.  Broken into multiple fragments or shards, which may be still held in place by the 
sleeve, and potentially missing some pieces of the glass.  These are not thought to be feasibly 
repairable. 

 Missing, and filled variously with wood blocks, concrete, or steel plate. 

  Glass lenses in a variety of conditions 

 

The condition of the lenses in each panel, and the total of each, is summarized below.  
Panel 
Number 

Intact Clouded Cracked Replace-
ment glass 

Shattered Missing
/ Filled 

1 19 11 10 1 15 21 
2 14 8 22 0 23 10 
3 20 27 19 0 9 2 
4 25 31 9 0 7 5 
5 18 30 13 0 10 6 
6 27 22 7 1 10 10 
7 8 3 9 0 25 32 
8 20 21 11 0 8 17 
9 1 36 5 0 22 13 
10 43 8 5 0 17 4 
11* ? ? ? ? ? ? 
TOTALS 195 197 110 2 146 120 

* The number of sleeves and/or lenses remaining from the collapsed panel is not known.  Three samples are known to 
have been removed from the basement, two of which have intact lenses and one of which is cracked. These samples 
are in the possession of the writer, the City Historic Preservation Office, and the Structural Engineer associated with 
this report. Other samples have reportedly been removed by other City personnel on prior occasions. 

Thus the proportions of lenses break out as follows:  

 58% intact and easily reuseable;  

 16% cracked and salvageable; and  

 26% missing or beyond repair. 
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Schematic Reuse Plan 
Given the poor condition of the panels, there are two possible scenarios for their reuse: repairing 
them or re-casting them using as much salvaged material as possible.  

In either scenario, a key question will be where the panels will be located and what they will be set in. 
For purposes of this report, we are assuming that the panels are to be reused in the same location. 
However, in the long term, it is not known, or has not been determined, whether the basement will 
remain, whether another basement might be installed that would be a part of a future building, or 
whether the use of the space under the sidewalks will be abandoned and filled.  

If the basement is found to be structurally adequate, intact, and safe, then it is possible that the 
sidewalk light panels can be removed, repaired or re-cast, and reinstalled just as they are. On the other 
hand, if the basement is to be infilled, then there are additional issues of preserving the apparent 
transparency of the units, and the increased potential for new damage being caused by water than 
might get trapped beneath the panels if they do not have open, ventilated space beneath them. We 
address these issues in the order that they would be encountered in the course of a project.  

Option 1: Structural Panel Repair. 

Despite their poor condition, it is still possible that the panels might be repaired. The key to repair will 
be removal of the units intact. To remove the panels, we recommend that a test attempt first be made 
to remove one panel, using a padded, but otherwise rigid form placed beneath the panel and that it be 
carefully jacked up out of its current position, after the surrounding caulking and fillers have been 
removed and every effort has been made to attain free movement of the panel. If the panel can be 
removed substantially in one piece (not counting the pieces that are already loose) then it can be 
transported to a workshop for repair. If the removal effort is successful, then the same technique can 
be attempted for the remaining panels. 

The repair would consist of removing the loose concrete and rusting steel and replacing them with 
new materials. This would best be achieved with the unit placed on a workbench upside-down. The 
deteriorated parts would be removed and the remaining surfaces would be cleaned and wire-brushed 
to remove loose particles.  Wooden forms would be milled that would fit into each metal sleeve and 
be shaped to replicate the original profile of the concrete that extended beneath the sleeves (about 1 
¾ inch deeper than the sleeves). New reinforcing bar would be placed in the grid of the forms.  The 
new rebar should be galvanized or epoxy coated due to the insufficient protective “cover” afforded by 
the narrow concrete “beams.” The new rebar should be lapped with intact rebar at the ends or 
welded to it, as designed by / approved by a structural engineer. A bond breaker may need to be 
applied to the wooden form blocks. The bottoms of the “beams” would then be re-cast using an epoxy 
based concrete patching material.  After the forms are removed, the structural integrity of the panel 
should have been restored and attention can be focused on the lenses.  

Option 2: Panel Re-Casting. 

If it is found that the panels do not have sufficient structural integrity to be removed whole, then re-
casting of the panels would be the next best option. First, the intact sleeves should be salvaged from 
the panels. The concrete grid may have to be sawcut into pieces to make it possible to free the sleeves 
without damage to them. If sleeves are damaged or otherwise lost, new sleeves may cast using the old 
sleeves to make a form. The replacement sleeves should be hot-dip galvanized like the originals. The 
panels would then be re-cast in a form, which would be done just like the originals were done.  
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The original panel form probably looked like a waffle iron. It would have a grid of raised panels that 
would be shaped to receive the 77 lens sleeves in their correct positions.  The rebar would be placed 
in the grid (galvanized or epoxy coated are recommended, as above) and grout would be poured 
around all of the sleeves. 

Lens replacement 

Each lens in each sleeve will need to be individually rehabilitated prior to reuse. For intact or clouded 
lenses, all that is probably needed is cleaning and perhaps touch-up of the grout holding the lens in the 
sleeve. Cracked lenses must be completely removed from the sleeve so that they can be glued back 
together. Removal would consist of raking out the grout from the joints (which may be possible, and 
faster, using a power tool) to free up the glass. Shattered glass will probably be quite easy to break out 
from the back side. Where lenses must be removed, then the sleeves need to be cleaned of old 
material and any corrosion. New replacement lenses will need to be custom cast. They should be 
grouted into the sleeves using black epoxy based grout, the same as would be used for ceramic tile.  

Re-Setting the Panels 

Water tightness will be the most important element of resetting the panels.  

If the panels are to be reset on the original basement structure, then first the receiving ledge must be 
cleaned and patched if necessary. The panel would be carefully set in a full bead of elastomeric sealant.  
Filler material would be placed in the cavity around the perimeter of the unit to a level below the top 
panel surface of one-half the joint width. Pourable grade elastomeric traffic sealant would then be 
placed in the joint, to a flush condition.  

If the basement is to be abandoned and filled, then water intrusion into the panels will become an even 
greater concern.  Some sort of receiving sump or vault would need to be cast, or pre-cast, out of 
concrete, with the top edge of the sump shaped to mimic the original basement receiver. The depth of 
the sump is not particularly important but it would need to be watertight and so should be lined or 
coated on the outside with waterproofing. The interior should be painted black. Panel installation 
would proceed as above. 

Placement of panels by setting them directly in wet concrete with no space behind them is not 
recommended, as this would damage the panels by permanently bonding to parts of them.  

Another possibility using the sump or vault as a receiver for the panels is that it may be possible to 
back-illuminate them. One potential strategy would involve plastic resin panels placed behind the 
sidewalk light panels, illuminated by fiber optics with a remote light source. Placing a light source in the 
sump itself would be problematic because of the need for continual maintenance, but a fiber optic 
connection would require little, if any, maintenance. In any case, the light source would be placed at 
the edge of the resin panel, creating a “glow” effect that would be visible through the lenses of the 
sidewalk lights.  
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Cost Estimates                                                 
 
Rehabilitation cost per panel 

Qty Unit Cost Extension 
Remove from S/W 6 mh  $      60.00  $       360  
Structural repairs 16 mh  $      75.00  $    1,200  
Lens cleanup/reuse @ 1/2 of total 8 mh  $      60.00  $       480  
Lens repair @ 1/8 of total 8 mh  $      60.00  $       480  
Lens replacement @ 3/8 of total 16 mh  $      60.00  $       960  
Reinstall in S/W 3 mh  $      60.00  $       180  
Replacement lenses 31 ea  $      15.00  $       465  
Sleeves, concrete, rebar 1 LS  $    100.00  $       100  

Total per panel  $    4,225  

Total for 11 panels  $  46,475  
Labor for mobilize, forms, procurement., etc. 40 mh  $      75.00  $    3,000  

Subtotal  $  49,475  
General conditions 15%  $    7,421  
OH & Profit 20%  $  11,379  

Construction total  $  68,276  

A/E Design & Administration 15%  $  10,241  

Project Total  $  78,517  
 
 
 
Alternate cost adjustment: Precast concrete 
replacement 

Construct form 24 mh  $      75.00   $    1,800  
Form materials 1 LS  $    200.00   $       200  
Cast panels 11 ea  $ 1,200.00   $  13,200  
Salvage sleeves/lenses 11 ea  $    240.00   $    2,640  
Credit structural repairs 11 ea  $     (1,200)  $ (13,200) 
Credit repair materials 11 ea  $       (565)  $   (6,215) 

Total adjustment for 11 panels  $   (1,575) 
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Alternate cost adjustment: Add Lighted 
Precast Vaults 

Precast vaults 11 ea 1000  $  11,000  
Vault form 1 ea 2000  $    2,000  
Set vaults 11 ea 240  $    2,640  
Resin panels 11 ea 1500  $  16,500  
Fiber Optic System 1 allow 5000  $    5,000  
Fiber optic lamp housing 1 allow 2000  $    2,000  

Total  $  39,140  
General conditions 15%  $    5,871  
OH & Profit 20%  $    7,828  
Subtotal  $  52,839  

A/E Fees 15%  $    7,926  

Additional cost total  $  60,765  
 
 TOTAL ALL COSTS $139,282 
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Appendix A: Panel Evaluations 
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Appendix B: Structural Engineering 
Analysis 






