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BID FORM

TO: Purchasing Division BID:  Wilroy Road Bridge Construction
442 W. Washington Street
Room 1086
Suffolk, VA   23434-5237 IFB: 20089-JS

DUE:   May 5, 2020

TIME: 3:00 PM, Local

___________________________________________ (Company) quotes firm price(s) below, to
furnish all labor, materials, equipment, transportation, licenses, permits, and fees required to
complete the Wilroy Road Bridge Construction project to the limits shown on the drawings in
accordance with all specifications, terms, conditions, and drawings herein.

It is the intent of the City to award the bid in total.  Should total costs exceed that budgeted for the
projects, the City reserves the right to negotiate price with the lowest responsive and responsible
bidder.

ITEM
NO. SPEC. SECTION ITEM QTY UNIT UNIT PRICE TOTAL PRICE

1 VDOT-513 MOBILIZATION 1 LS $ $

2 VDOT-517 CONSTRUCTION SURVEYING (CONSTR.) 1 LS $ $

3 VDOT-301 CLEARING AND GRUBBING 1 LS $ $

4 VDOT-303 REGULAR EXCAVATION 240 CY $ $

5 VDOT-303,305 BORROW EXCAVATION 1000 CY $ $

6 VDOT-515 FLEXIBLE PAVE. PLANING 0"-2" 388 SY $ $

7 VDOT-315 ASPHALT CONCRETE TY. SM-9.5A 70 TON $ $

8 VDOT-315 ASPHALT CONCRETE TY. BM-25.0A 70 TON $ $

9 VDOT-308,309 AGGR. BASE MATL. TY. I NO. 21A OR 21B 90 TON $ $

10 VDOT-315 SAW-CUT ASPH CONC (FULL DEPTH) 330 LF $ $

11 VDOT-505 GUARDRAIL GR-MGS1 36 LF $ $

12 VDOT-505 GUARDRAIL TERMINAL GR-MGS2 2 EA $ $

13 VDOT-505 GUARDRAIL HEIGHT TRANSITION GR-MGS4 2 EA $ $

14 VDOT-505 GUARDRAIL GR-2 38 LF $ $

15 VDOT-505 GUARDRAIL GR-10 TY. II 38 LF $ $
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ITEM
NO.

SPEC. SECTION ITEM QTY UNIT UNIT PRICE TOTAL PRICE

16 VDOT-505 FIXED OBJECT ATTACH. GR-FOA-2 TY. 1 2 EA $ $

17 VDOT-505 IMPACT ATTN. ST. IA-1 2 EA $ $

18 VDOT-704 TYPE B CLASS I PVMT LINE MRKG 4" 820 LF $ $

19 PLAN DECK DRAINAGE SYSTEM 1 LS $ $

20 PLAN TEMPORARY SHORING 1 LS $ $

21 SUPPL VIBRATION MONITORING 1 LS $ $

22 VDOT-402 STEEL SHEET PILES, PZ40 7771 SF $ $

23 VDOT-403 PRESTR. CONC STAINLESS STEEL STRAND PILES 18" 1000 LF $ $

24 VDOT-403 DRIVING TEST FOR 18" PRESTR. CONC. PILE 210 LF $ $

25 VDOT-403 DYNAMIC PILE TEST 2 EA $ $

26 PLAN 16 LF PRECAST CAP BEAM 2 EA $ $

27 PLAN 24 LF PRECAST CAP BEAM 2 EA $ $

28 VDOT-414 DRY RIPRAP CL. I 26" 420 TON $ $

29 VDOT-404 CONC. CLASS A4 MOD. LOW SHRINKAGE 70 CY $ $

30 VDOT-406, SUPPL CORROSION RESISTANT REINF. STEEL CL. II 18070 LB $ $

31 VDOT-410 CONCRETE PARAPET AND RAILING CPSR-1 258 LF $ $

32 VDOT-405, SUPPL PREST. CONC. BOX BEAM 4' X 2'3" X (+55'-60') 10 EA $ $

33 VDOT-404 CONCRETE CLASS A4 43 CY $ $

34 VDOT-404 BRIDGE DECK GROOVING 241 SY $ $

35 VDOT-303 TEMP. SILT FENCE TYPE B 400 LF $ $

36 PLAN TREE PROTECTION 2 EA $ $

37 VDOT-303 INLET PROTECTION TYPE A 2 EA $ $

38 VDOT-606 ROLLED EROSION CTRL PRODUCT, EC-2 250 SY $ $

39 VDOT-303 TURBIDITY CURTAIN, TYPE III 220 LF $ $

40 VDOT-303 SILTATION CONTROL EXCAVATION 125 CY $ $

41 VDOT-602 TOPSOIL CLASS B 2" 0.13 ACRE $ $

42 VDOT-603 REGULAR SEED 24 LB $ $

43 VDOT-603 OVERSEEDING 20 LB $ $

44 VDOT-603 TEMPORARY SEED 13 LB $ $
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Determination of low bidder shall be based on the TOTAL BID AMOUNT

ITEM
NO.

SPEC. SECTION ITEM QTY UNIT UNIT PRICE TOTAL PRICE

45 VDOT-603 FERTILIZER (10-20-10) 150 LB $ $

46 VDOT-603 LIME 1 TON $ $

47 VDOT-608 MOWING 15 HR $ $

48 VDOT-508 DEMOLITION OF PAVEMENT FLEXIBLE 76 SY $ $

49 VDOT-508 DEMOLITION OF PAVEMENT RIGID 143 SY $ $

50 VDOT-505 REMOVE EXISTING GUARDRAIL TERMINAL 4 EA $ $

51 VDOT-505 REMOVE EXISTING GUARDRAIL 400 LF $ $

52 PLAN REMOVE EXISTING HEADWAILL, BULKHEAD AND 12'X9' CMP (3) 1 LS $ $

53 VDOT-512, SUPPL MAINTENANCE OF TRAFFIC (WILROY ROAD) * 1 LS $ $

54 PLAN ROADWAY CLOSURE DETOUR 2 EA $ $

55 PLAN UNKNOWN UTILITY COORDINATION 1 LS $ $

      TOTAL BASE BID $
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1. SCOPE OF WORK AND STRUCTURE HISTORY 

1.1. Scope of Work 

Moffatt & Nichol (M&N) was requested to assist the City of Suffolk in conjunction with Kimley Horn 
Association (KHA) on rehabilitation/replacement alternatives for this structure.  The structure is located 
along Wilroy Road 0.37 miles south of Route 58 and provides two lanes of traffic over Brewers Creek (tidal 
brackish creek).  The structure is defined as a bridge by the 2017 NBIS inspection.  Its construction consists of 
a 1’-2” deep reinforced one-way concrete slab supported with four (4) rows of five (5) precast concrete piles 
(3 spans).  The slab is 49’ x 26’ wide. The concrete slab bridges directly over fill material and three (3) 
corrugated metal drainage pipes. The pipes are flat arches 150” wide x 95” rise (12.5’ x 7.9’).  Figure 1-1 
below provide a general elevation of the concrete slab over the flat arches.  

 

Figure 1-1 

A site visit was completed on March 6, 2019 with the City of Suffolk (LJ Hansen, Antonio Jordan and Ed 
Heide), Kimley Horn (Andrew Farthing) and M&N (Billy Jenkins and Josh Hill) to discuss rehabilation 
alternatives to the current embankment conditions and isolated sinkholes forming adjacent to the reinforced 
concrete slab.   

The current embankment condition is in poor condition with the east shoreline failing below the shoulder of 
the travel lane.  To better define potential rehabilitation options, M&N suggested that the condition of the 
barrels below the concrete slab be inspected to determine if slip lining or placement of a cured-in-line pipe 
could be a viable option in addition to shoreline stabilization.  General site photos are provided in Appendix 
A. 
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The information gathered during the underwater inspection will be provided to the City and Kimley Horn to 
help better assist in rehabilitation alternative for the project moves forward.   

M&N proposed the following services to determine the condition of the culvert pipes: 

 Complete a Level I underwater inspection of the accessible portions of the pipes with focus on the 
problematic areas.  The inspection will assist in determining if the existing barrels can be 
rehabilitated and what sections would need to be replaced for shoreline improvements.  See M&N’s 
proposal dated 3/8/19.   

1.2. NBIS Inspection History 

As part of this investigation, M&N reviewed the previous bridge inspection history prior to 
completing the underwater inspection to determine if any areas should be the primary focus of the 
inspection.  Bridge inspection reports between the years of 2009 through 2017 were reviewed.  

In general, each report indicates that the existing barrels are in “poor condition”; however, no 
comments were captured to determine why they were identified as “poor”.  Figure 1.2 below shows 
a comparison of the east elevation view from 2009 and the 2017 NBIS Inspection. The yellow 
dashed line indicates the top of Pipe 3 relative to the top elevations of Pipe 1 and 2.  It should be 
noted that east elevation photos in 2011, 2013 and 2015 were taken at an oblique angle and 
reference elevations could not be identified.   

 

Figure 1.2 – East Elevation 

Based on this east view comparison and the topographic survey / plan view provided in the reports, 
the inverts vary approximately 1.5’ in 2009 and Barrels 1 and 2 have continued to settle along the 
east elevation in 2017 report. In addition to the settlement noted during referencing of the east 
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elevation photos, the following Channel and Slope Protection comments were noted in the various 
inspection reports (completed on 24-month cycles) as follows: 

 2009 NBIS Report indicated minor headwall failure (concrete bag displacement),  

 2011 NBIS Report indicated no additional erosion or failure notes from 2009 report, 

 2013 NBIS Report indicated additional sinkholes were noted in shoulder/embankment 

 2015 NBIS Report, additional comments were added to indicate “embankment eroding due 
to gradually failing drainage barrels and slopes are unprotected and equally gradually 
failing”.  Also, settlement was noted in north approach pavement and transverse map 
cracking up to ¼” wide noted in south approach pavement in addition to an increased 
number of sinkholes along the shoulders, 

 2017 NBIS Report indicated extensive shoulder embankment sinkholes on the east side from 
4’ long x 3’ wide x 1’ deep to 12’ diameter x 8’ deep.   

Figure 1.3 provides a general plan view of roadway with respect to barrel locations and inverts 
which were captured in the 2009 inspection report as part of the survey utilized for the 
implementation of the concrete slab and precast concrete pile bents.   

 

Figure 1.3 – Pre-2009 Survey 
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2. INSPECTION FINDINGS & SUMMARY 

As identified above, M&N completed an underwater inspection of the corrugated flat arch barrels 
on Monday, March 11, 2019.  The inspection was completed by a three-man inspection team with 
all trained and experienced in bridge/culvert inspections and construction.  To aid in facilitating the 
inspection, M&N completed the inspection at low tide to help visually see the failed components 
since diving under the failed areas was a safety concern.   

Verification of barrel size was completed by the inspection team and were taken on the 
downstream side (west side) of the structure.  The flat arches measured 12.5’ wide x up to 8.5’ rise.  
The flat arches appear to be constructed of four circumferential segmental sections bolted together.  
The lay length is 12.5’ in length.  The bolts were measured to be 5/8” head diameter and are spaced 
at approximately 9” apart along the pipe joint.  

To help in determining settlement/scour concerns associated with the failed embankment in 
addition to pipe deformation, M&N completed soundings along the centerline of the pipe to better 
define if the arches were being undermined by piping of waterflow around the 
headwall/embankment or from crushing.  Measurements were taken at the openings of the pipe 
and then along a 10’ stationing when accessible and included waterline to bottom of arch and from 
top of arch to waterline.  Figure 2.1 shows typical section and measurements taken to determine 
settlement/deformation of pipe.  Table 2.1 thru 2.3 captures the field data for each pipe and 
stationed from the downstream side (west side).   

 

Figure 2.1 – Reference Measurements 
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2.1. Structure Inspection Findings 

2.1.1. Pipe 1  

Inspection of the interior face of the pipe was completed from Station 0+00 to approximately 0+41.  
After Station 0+41 restricted access was limited to the inspection of the pipe; however, visual 
inspection was completed as best as possible to determine if any additional deterioration was 
noted.  See Photo No. 8 in Appendix A. The condition of the steel was in “fair” condition with a tear 
noted at Station 0+41 near the south portion of the wall measuring 5” diameter.  No additional 
comments or observations of deterioration of the pipe were noted.  Scour inspection was 
completed on the downstream face (west side) of the pipe around the perimeter of the pipe.  The 
inspection noted a potential scour hole around the pipe measuring up to 8’ deep adjacent to the 
south side of the pipe and appears to undermine the underside of the pipe by up to 3’ in depth. 

Measurements were taken at the openings of the pipe and then along a 10’ stationing when 
accessible and included waterline to bottom of arch and from top of arch to waterline and are 
included in Table 2.1 below. 

Table 2.1 – Pipe 1 Pipe Deformation/Settlement  

Pipe 1 

Station WL to Bottom WL to Top  Total Rise 

0+00 3’-10” 4’-3” 8’-1” 

0+10 3’-10” 3’-2” 7’-0” 

Pipe Joint at Station 0+12.5 

0+20 3’-2” 3’-4” 6’-6” 

Pipe Joint at Station 0+24.5 

0+30 3’-3” 2’-10” 6’-1” 

Pipe Joint at Station 0+36.5 

0+40 4’-0” 1’-7” 5’-7” 

0+47 (End) UKN 0’-8” UNK 
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2.1.2. Pipe 2 

Inspection of the interior face of the pipe was completed from Station 0+00 to approximately 0+35.  
After Station 0+35 restricted access was limited to the inspection of the pipe; however, visual 
inspection was completed as best as possible to determine if any additional deterioration was 
noted.  The condition of the steel was in “fair” condition with notable deterioration on the steel 
pipe.  Scour inspection was completed on the downstream face (west side) of the pipe around the 
perimeter of the pipe.  The inspection noted a potential scour / undermining along the underside of 
the pipe up to 2’ in depth by 6” high. 

Measurements were taken at the openings of the pipe and then along a 10’ stationing when 
accessible and included waterline to bottom of arch and from top of arch to waterline and are 
included in Table 2.2 below. 

Table 2.2 – Pipe 2 Pipe Deformation/Settlement 

Pipe 2 

Station WL to Bottom WL to Top  Total Rise 

0+00 4’-0” 3’-10” 7’-10” 

0+10 3’-8” 3’-3” 6’-11” 

Pipe Joint at Station 0+12.5 

0+20 3’-5” 3’-3” 6’-8” 

Pipe Joint at Station 0+24.5 

0+30 4’-4” 2’-4” 6’-8” 

0+35 4’-6” 1’-10” 6’4” 

Pipe Joint at Station 0+36.8 

0+47 (End) UKN 0’-4” UNK 

2.1.3. Pipe 3 

Inspection of the interior face of the pipe was completed from Station 0+00 to the end of the pipe 
which ends at approximately Station 0+47.  The condition of the steel was in “fair” condition with no 
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notable deterioration on the steel pipe.  Three H-Piles (potential guardrail posts) penetrate the arch 
at Stations 0+37, 0+38 and 0+39 with water seepage noted around the penetrations.  The H-pile at 
Station 0+38 extends through both the top and bottom walls of the corrugated pipe arch. See Photo 
No. 9 for penetration.   Scour inspection was completed on both the faces of the pipe and around 
the perimeter of the pipe with no notable findings.   

Measurements were taken at the openings of the pipe and then along a 10’ stationing when 
accessible and included waterline to bottom of arch and from top of arch to waterline and are 
included in Table 2.3 below. 

Table 2.3 – Pipe 3 Pipe Deformation/Settlement 

Pipe 3 

Station WL to Bottom WL to Top  Total Rise  

0+00 4’-0’ 4’-4” 8’-4” 

0+10 2’-4” 4’-4” 6’-8” 

Pipe Joint at Station 0+12.5 

0+20 2’-2” 4’-6” 6’-8” 

Pipe Joint at Station 0+24.5 

0+30 2’-0” 4’-6” 6’-6” 

0+40 2’-8” 4’-3” 6’-11” 

Pipe Joint at Station 0+36.8 

0+47 (End) 3’-1” 4’-6” 7’-8” 

 

3. CONCLUSION 

Based on the inspection of the corrugated arches, the structural condition of the pipes was in “fair” 
condition with minimal deterioration/deficiencies noted and appears to not be the result of the 
headwall/shoreline/slope protection failure.  From the pipe deformation/settlement measurements 
taken at each pipe, an account of the deformation & settlement may be derived.  If the pipes were 
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installed level or with a slight slope for drainage purpose a uniform water elevation and top of pipe 
elevation could be assumed.  Based on this assumption, it appears that all three pipes are both 
settling and deformed in some fashion varying in degree from Pipe 2 being the worst to minimum at 
Pipe 3.    Figure 3.1 below captures the field information provided above for a comparison of each 
pipe.   

 

Figure 3.1 – Plan View 

Since no official documentation of the pipe conditions were noted since 2009, assumptions need to 
be identified on these specific findings.  The findings indicated in the deformation/settlement 
measurements more than likely occurred prior to the placement of the concrete slab since 
superimposed load has been minimized/reduced from these pipes once this construction was 
completed.  However, the deformation and settlement of the pipes provides additional issues 
related to repair/rehabilitation recommendations since the hydraulic footprint has decreased and 
will need to be reviewed further.   

The pipe deformation/settlement measurements also show that settlement appears to have 
occurred at both the upstream and downstream at all three pipes related to the centerline 
elevation of each pipe.  In addition to that, scour around the downstream end of the pipe was noted 
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up to 8’ deep around the south side of the pipe and up to 3’ deep along the bottom of the arch at 
Pipe 1 and up to 2’ in depth by 6” high at Pipe 2. 

The failure of the headwall/shoreline protection with these findings suggests that water is piping 
around the pipes resulting in isolated scour holes along the invert of the pipes.  The deformation of 
the pipes may also be increasing the flow at the invert ends resulting in increased scour pockets 
during tidal exchanges along Pipes 1 & 2.   

Review of the inspection reports also indicates destress in the approach pavement with cracking, 
settlement and minor potholes noted at both the north and south approaches with larger sinkholes 
noted along the embankments (upstream & downstream) adjacent to the concrete slab.   

4. SUMMARY & RECOMMENATIONS  

In summary, the field investigation findings indicate that the failure of the headwall, isolated 
sinkholes and approach pavement settlement is not due to deterioration of the corrugated flat 
arches but rather from scour and piping of tidal flow around the arches.   

With these findings, M&N recommends the following actions: 

1. Installation of traffic barriers along the edge of the roadway and installation of proper end 
terminals to prevent vehicles from driving on shoulder/embankment which is failing from 
loss of soil material.  (This is currently being designed by Kimley Horn & Associates but needs 
to be completed immediate for public safety).  In addition to the barriers, a reduction of 
posted speed is recommended.   

2. Complete borings/exploratory holes within the approach pavement areas to see if large 
voids are present under the roadway which may fail during a large storm event. This should 
be completed immediately regardless of the replacement/rehabilitation options. 

3. Notify utility department/companies of failure, specifically Virginia Natural Gas, because of 
potential future unsupported lengths of their steel pipe at the scour/erosion locations.  See 
Photo. 

In addition to these immediate safety recommendations, the focus of this inspection was requested 
to determine if rehabilitation options were feasible with the pipes and shoreline protection.   

Slip Lining of Existing Pipes/Pipes & End Section Rehabilitation  

Based on findings, slip lining of the pipe is viable but challenging given the deformation and 
settlement of the pipes would result in a large portion of the pipes being removed and the hydraulic 



Underwater Inspection of Wilroy Road Over Brewers Creek City of Suffolk 

 

Moffatt & Nichol| SUMMARY & RECOMMENATIONS Page 12 

 

footprint being reduced from the original design opening at this location.  In addition to those 
challenges, slip lining the pipe would not fix the scour issue which is causing the failure of the 
headwall and embankment.  In addition to a slip lining, a headwall would need to be constructed to 
prevent seepage/piping around the existing infrastructure in addition to installation of urethane soil 
improvements to fill voids that current existing between the pipes and concrete slab and under the 
roadway approaches.  Prior to moving forward with this option, discussions with slip lining 
companies is recommended to determine the challenges associated with this given the pipe 
deformation, access restrictions with utilities upstream and downstream of the roadway and other 
potential impacts. 

Concrete Slab Widening 

Another alternative would be to widen the existing concrete slab to better suit the footprint of the 
roadway and install a steel sheetpile cut of wall behind with associated wing sections and abutment 
to reduce potential erosion/sinkholes within the roadway approach.  If new h-piles could be 
installed along the embankment at current bent locations and a new concrete slab was tied into the 
existing roadway slab.  A wall would need to be installed along both approach and tied into the 
concrete slab.  This approach would allow the City to either remove these pipes or leave them in 
place.  The widened portion of the roadway would allow the City to place new traffic safety features 
in place and concerns of sinkholes along the shoulders would be eliminated given no shoreline 
would be required and could continue to fail.  Potential concerns with this approach would be to 
relocate all utilities under the roadway given the need to drive a sheetpile at both approaches full 
width of the roadway and installation of h-pile for widening and future roadway concerns on the 
deterioration of the existing concrete slab.   

Full Replacement 

In lieu of rehabilitation, the City could opt to replace the structure completely as indicated by KHA.  
Replacement options cold include precast or cast-in-place concrete box culvert or small bridge.  
Concerns with these options include closure impacts to the roadway.   

All alternatives could be viable however, additional discussion with contractors and engineers needs 
to be completed to determine which would be the most cost effective, practical solution to meet 
the City’s needs.   
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Photo No.: 1 

 
Location: 
 
Drainage Pipes – 
Downstream Elevation 
 

 
Elevation view of 150” 
wide x 95” rise flat 
arches. 
 

No Action 

 

Photo No.: 2 

 
Location: 
 
Drainage Pipes - 
Upstream Elevation 

 
Elevation view of 150” 
wide x 95” rise flat 
arches.  Failed slope 
protection. 
  
 

Immediate Action 

Pipe 1 Pipe 3 Pipe 2 

Pipe 3 
Pipe 2 

Pipe 1 
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Photo No.: 3 

 
Location: 
 
Slope protection / 
embankment between 
Pipes 1 and 2. 

 
Failure of slope 
protection / 
embankment between 
Pipes 1 and 2.  Guard 
Rail posts not 
embedded and 
undermining of 
pavement shoulder. 

Immediate Action 

 

Photo No.: 4 

 
Location: 
 
Slope protection / 
embankment between 
Pipes 2 and 3. 

 
Failure of slope 
protection / embankment 
between Pipes 1 and 2.  
Guard Rail posts not 
embedded and 
undermining of 
pavement shoulder. 

Immediate Action 
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Photo No.: 5 

 
Location: 
 
Upstream embankment 
looking south. 

 
Failure of slope 
protection / 
embankment between 
Pipes 1 and 3.  Guard 
Rail posts not 
embedded and 
undermining of 
pavement shoulder with 
exposed VNG gas line. 

Immediate Action 

 

Photo No.: 6 

 
Location: 
 
Upstream 
embankment looking 
west at roadway. 

 
Failure of slope 
protection / embankment 
between Pipes 1 and 3.  
Guard Rail posts not 
embedded and 
undermining of 
pavement shoulder with 
exposed VNG gas line 

Immediate Action 
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Photo No.: 7 

 
Location: 
 
Pipe 1 looking upstream 

 
Construction approach 
for flat arch for 
reference purposes. 

No Action 

 

Photo No.: 8 

 
Location: 
 
Pipe 1 looking 
downstream 

 
Deformation of pipe at 
upstream end of pipe.  
Steel pipe in Fair 
condition except for 
deformation and 
settlement at this end. 

No Action 
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Photo No.: 9 

 
Location: 
 
Pipe 3 near Station 0+38 

 
Three H-Piles (potential 
guardrail posts) 
penetrate the arch at 
Stations 0+37, 0+38 
and 0+39. The H-pile at 
Station 0+38 extends 
through both the top 
and bottom walls of the 
corrugated pipe arch. 

No Action 
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