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BRIDGE REMOVAL PROCEDURE  
 
GENERAL: 


 Do NOT place any heavy equipment in the stream at any time. 
 For temporary bracing and support assemblies member sizes, material strengths, and connection details 


shown are minimums.  More robust installation may be provided. 


 PRIORITIES FOR REMOVAL OF TRUSS: 
1) Safety of personnel and public. 
2) Minimizing environmental impact. 
3) Minimizing harm to historic bridge elements. 


 
 


 


TRUSS REMOVAL: 
To the maximum extent possible, removal of the truss superstructure will be performed in the approximate 
reverse order of original construction using lightweight methods and tools. This translates to working from the 
ends towards the center, panel by panel from each side. A boom truck will be utilized on the approach roadway to 
provide additional support and assistance for material removal as needed. The removal will progress as follows: 
 


1) Add stabilizers (end post supports) to northern end post bases, extending from northern end posts 
beyond the abutment onto the roadway. (Northern abutment is in poor condition. Stabilizers will provide 
additional support / stability during removal in case of shifting of abutment.)   
 


2) Remove concrete barriers and northernmost deck panels (2 bays).  
 


3) Set section of deck panel between end post supports on north approach and tack weld to end post 
supports (to provide additional lateral stability when floor system is removed). 
 


4) Remove northernmost stringers (2 bays).  
 


5) Install temporary support system (false work) below bridge with supports at each end of each floorbeam. 
 


6) Using hydraulic jacks, slightly raise structure at all temporary support locations (all lower pin / floorbeam 
locations except abutments) so that the entire superstructure is resting on the false work and top chord is 
“unlocked” (i.e. near zero load). 
 


7) Match mark the historic elements, in situ or as removed.  
 


8) Remove north end portal bracing, end posts, verticals, diagonals, and upper lateral bracing. During 
disassembly, provide temporary bracing and support to members in panel using chains and heavy-duty 
ratchet straps as needed. If compression bracing is necessary, steel angle or tubing will be used. Brace 
to other in place truss members, steel deck, stringers, or floor beams as needed. Remove field bolts by 
unthreading if possible. Remove seized field bolts and field rivets with rivet buster or similar means. Care 
will be taken so as to not damage the truss components.  Remove bridge railing as truss removal 
progresses. Lower chord and floor beams to remain in place. 
 


9) Proceed with removal of successive truss panels working panel by panel. Preferred operation: ends 
towards the center (reverse of original build) with alternate direction of operation: north to south (will 
depend on location of original field connections). Lower chord, deck, stringers, and floor beams to remain 
in place. 


 
10) Once all truss panels (top chord, upper bracing, verticals, diagonals) have been removed, proceed with 


floor system removal. Floor system removal shall progress panel by panel from north to south. Remove 
deck, stringers, floor beams, and lower chord.  Remove falsework. 
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BRIDGE REMOVAL PROCEDURE (continued) 
 
For preservation, the disassembled superstructure will be stored without paint removal in Indiana in a manner that 
conforms with PENNDOT, DEP or Indiana requirements, whichever are strictest. While the disassembled 
superstructure can be covered, we recommend not doing so as the covering will trap moisture. 
 
 
SUBSTRUCTURE REMOVAL: 
 


11) Using specialized equipment, pick up abutment stones, match mark them and place them on roadway, 
per specification. (NOTE:  The abutment stones will be lifted using custom made lifting device which 
works along the same principle as a pair of ice block tongs but utilizing cushioned face plates so as not to 
damage the stone and adjustable for both width and length. Lifting will be provided by either the boom 
truck or a track hoe. The stones will be marked on their back sides.) 
 


12) Complete grading of abutment area and site cleanup in accordance with the contract documents. 
 


13) Install barriers.  
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REMOVAL METHODOLOGY AND CALCULATIONS SUMMARY 
 
GENERAL METHODOLOGY & REMOVAL SUMMARY 
 
The proposed disassembly and removal procedure is intended to proceed in approximately the reverse order of 
the original truss erection and utilizes a re-usable custom bent system instead of a crane. Although in-stream, the 
technique has a lighter environmental footprint, and is safer for both the personnel and the compromised historic 
structure. 
 
Duration of the removal operation is anticipated at 45 days. 
 
Removal will be accomplished via support from beneath using bents lifting on the floor beams. 
 
Primary structure of the bents will be a vertical at each floor beam end consisting of I-beams sourced locally. 
(Bents will be fabricated on site using the stringers—measured to be W10X30—from the northernmost two panels 
as the main vertical element. The bent tops will be welded to the W10X30s.) These will rest on bearing plates and 
pads and support jacking bent tops. The verticals will be stabilized using X- bracing (½” square rod) in each 
direction and a lower spreaders as indicated in the sketches. The bent heads will be secured to the floor beam 
(acting as an upper spreader).  
 
 


 
Fig. 1 Bent tops being prepared. 
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REMOVAL METHODOLOGY AND CALCULATIONS SUMMARY (continued) 
 


 
Fig 2. Bent top assemblies being prepared, showing jack placement. 


 
Manual hydraulic 20-ton jacks will be utilized. The jacks will allow for a release of load at the panel points. 
The jacks are attached to a platform which is secured via a slot to the inner (stationary) tube which, in turn, is 
secured to the bent column. The jack ram applies force to the outer tube and arm which are free to move, then 
locked in the desired position. The horizontal arm is secured to the floor beam. Due to deterioration and prior 
repair work, there will be variance in the attachment points to ensure robust support.  
 
The elements will be fabricated using MIG and stick arc welding as appropriate utilizing 0.035” E70S-6 and 3/32 
and 1/8 E6011, E6010, and E7018. The welds will typically be 3/8”. All welding will be performed by Ross Brown, 
who has 35+ years of experience, is certified (in IN where the welding is being done), and will be performing the 
superstructure disassembly. 
 
A minimal surface area will be exposed to stream flow, and a moderate flood event is not anticipated to create 
significant lateral load, especially considering the debris clearing flood which occurred in September. 
 
All load bearing points will have 2’ X 2’ X ¼” plate with a horse mat type surface affixed to the underside to 
minimize load and disturbance to the existing ground and stream bottom. Anticipated superstructure weight is 
under 25,000 pounds (without deck and stringers, double with deck and stringers).  This assumption is based on 
the weight of the Carlton Bridge, an 1888 Pratt through truss of 136’ span weighing 24,000 pounds when lifted 
(without deck and stringers). The 2009 inspection report of Cambrian County Bridge 1 indicates the reaction at 
each corner (bearing) to be 12,300 pounds (49,200-pound superstructure weight estimate).  As both estimations 
place the total superstructure weight at 48,000 – 50,000 pounds. The higher superstructure weight of 50,000 
pounds is used for the calculations.   
 
With bents installed at each floor beam there will be 14 load points (including the end posts). However, to be 
conservative, the end posts will be excluded from the calculation, and only 10 load points will be considered. This 
results in a distributed load of 5,000 pounds per load point (1,250 psf / 8.7 psi bearing pressure on the ground).  
Doubling the anticipated peak load per bent leg to 10,000 pounds to account for uneven load distribution from 
jacking during setup and pin release results in a bearing pressure of 2,500 (17.4psi). For short term loading 
conditions, an allowable bearing pressure of 3,000 psf to 4,000 psf is reasonable, especially for the existing 
streambed material present at the site. 
 
Stability of the north abutment is questionable. To reduce load / risk related to the failing abutment, end post 
supports will be fitted to each of the northern end posts, extending beyond the abutment onto the roadway. This 
will provide additional support of the end posts on the roadway and reduce the effects of load change or 
movement during false work setup.  
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REMOVAL METHODOLOGY AND CALCULATIONS SUMMARY (continued) 
 
Having the full load of the superstructure carried by the falsework will minimize environmental impact, reduce 
stress on to historic structure and failing abutment, and allow for correct disassembly (the reverse of the original 
assembly procedure). 
 
CALCULATIONS SUMMARY 
 
In general, assumptions made herein are intended to be conservative. Engineering judgment is exercised as 
deemed appropriate. 
  
Based on the proposed method of removal, no calculations are provided or deemed necessary for evaluation of 
global truss stability during the operation. The removal procedure will approximately follow the reverse of the 
original construction sequence (assumed, typical truss sequencing and construction methods of the period). The 
removal procedure will result in unloading of the truss members (axial loads). Lateral and longitudinal stability is 
provided by the existing bracing in each panel and will be supplemented as needed during each panel removal by 
temporary installation of chains, straps, and/or steel angle or tubing. 
 
No calculations are provided for the end post supports since these are provided for additional stability only. 
 
No calculations are provided for global stability of the bent system as lateral and longitudinal loads from 
environmental sources are anticipated to be minimal.  
 
Based on the proposed loads and the robust nature and construction of the bent tops, no detailed calculations for 
the bent top assemblies are included. 
 
The calculations for the removal are as follows: 
 


o Bridge weight and support load (also described in narrative above) 
o Temporary supports: 


 Bearing pressure (also described in narrative above) 
 Evaluation of bent column 
 Bent column to bent top connection 
 Floor beam clamp connection 
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Description Support Post - W10x30 stringer (33 ksi) (w/ H20)


Steel Column
Rev: 580010
User: KW-0606953, Ver 5.8.0, 1-Dec-2003
(c)1983-2003 ENERCALC Engineering Software 7033 demo plan.ecw:Calculations


Cambria Co Bridge 1 7033
AMC


Scope :


Title : Job #


Description :
Dsgnr: Date:


Demo support
 5:39PM,   8 DEC 21


General Information Code Ref: AISC 9th ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000


W10X30


  16.000


  16.000
  16.000


  33.00
1.000


Restrained
Restrained


Elastic Modulus 29,000.00 ksi


   1.000


   1.000


Pin-Pin


Steel Section X-X Sidesway :


Column Height ft


Y-Y Sidesway :


X-X Unbraced ft KxxEnd Fixity


Y-Y Unbraced ftLive & Short Term Loads Combined Kyy


Fy ksi
Duration Factor


Loads


     10.00
  42.000


   1.000


Axial Load...
Dead Load k Ecc. for X-X Axis Moments in
Live Load k Ecc. for Y-Y Axis Moments in
Short Term Load k


    0.200    8.000


   4.000


Distributed lateral Loads...   DL    LL    ST    Start    End  
Along Y-Y k/ft --> ft


Along X-X k/ft --> ft


Summary


Section : W10X30,  Height =  16.00ft, Axial Loads:  DL =   0.00,  LL =  10.00,  ST =   0.00k,   Ecc. = 42.000in


Unbraced Lengths:  X-X =   16.00ft,   Y-Y =   16.00ft


Column Design OK


Combined Stress Ratios   Dead    Live    DL + LL    DL + ST + (LL if Chosen)


AISC Formula  H1 - 1


AISC Formula  H1 - 2


AISC Formula  H1 - 3   0.9510   0.9510   0.9510


XX Axis : Fa calc'd per Eq. E2-2, K*L/r > Cc
XX Axis : I Beam, Major Axis, (102,000 * Cb / Fy)^.5 <= L/rT <= (510,000 * Cb / Fy)^.5 , Fb per Eq. F1-6
XX Axis : I Beam, Major Axis, Fb per Eq. F1-8, Fb = 12,000 Cb Af / (l * d)
YY Axis : Fa calc'd per Eq. E2-2, K*L/r > Cc
YY Axis : I Beam, Minor Axis, Passes Table B5.1, Fb = 0.75 Fy per Eq. F2-1


Stresses


Allowable & Actual Stresses   Dead    Live    DL + LL    DL + Short  


ksiFa : Allowable      7.65      7.65      7.65      7.65 ksi


ksi


ksi ksi


fa : Actual      0.00      1.13      1.13      1.13 ksiksi ksi


Fb:xx : Allow [F1-6]     17.69     17.69     17.69     17.69ksi ksi ksi ksi
Fb:xx : Allow [F1-7] & [F1-8]     17.69     17.69     17.69     17.69 ksi


ksi


ksi ksi


fb : xx Actual      0.00     12.96     12.96     12.96 ksiksi ksi


Fb:yy : Allow [F1-6]     24.75     24.75     24.75     24.75ksi ksi ksi ksi


ksi


ksi


Fb:yy : Allow [F1-7] & [F1-8]     24.75     24.75     24.75     24.75 ksi


ksi


ksi ksi


fb : yy Actual      0.00      1.74      1.74      1.74 ksiksi ksi


Analysis Values


F'ex : DL+LL     77,901 psi Cm:x  DL+LL 1.00 Cb:x  DL+LL 1.00


F'ey : DL+LL      7,653 psi Cb:y  DL+LL 1.00Cm:y  DL+LL 0.60


F'ex : DL+LL+ST     77,901 psi Cb:x  DL+LL+ST 1.00Cm:x  DL+LL+ST 1.00


F'ey : DL+LL+ST      7,653 psi Cb:y  DL+LL+ST 1.00Cm:y  DL+LL+ST 0.60


Max X-X Axis Deflection   -0.230 in at    8.960 ft Max Y-Y Axis Deflection   -0.049 in at    9.280 ft



acraig

Callout

conservative based on 2009 inspection report sketches



acraig

Callout

assumed.  conservative.



acraig

Callout

assumed.  lateral load due to water.  conservative.



acraig

Highlight



acraig

Highlight
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Description Support Post - W10x30 stringer (33 ksi) (w/ H20)


Steel Column
Rev: 580010
User: KW-0606953, Ver 5.8.0, 1-Dec-2003
(c)1983-2003 ENERCALC Engineering Software 7033 demo plan.ecw:Calculations


Cambria Co Bridge 1 7033
AMC


Scope :


Title : Job #


Description :
Dsgnr: Date:


Demo support
 5:39PM,   8 DEC 21


Section Properties W10X30


      10.470


       0.300


       5.810


       0.510


        8.84


       30.03


      170.000


      16.700


      32.400


       5.750


  4.380


  1.370


#/ftDepth in Weight


inWeb Thick Ixx in4


Width in Iyy in4
Flange Thick in Sxx in3


Area in2 Syy in3


Rxx in
Ryy in


Section Type = W


 1.550


        0.620


       414.00


   36.600


    8.840


    0.810in


Values for LRFD Design....


in3
K in


J in4


Zx in3


Cw in6


Zy
Rt







Y


Y


X X


1.00 in


42.00 in


Axial DL = 0.00k
Axial LL = 10.00k
Axial ST = 0.00k


16.00 ft


1


1 X-X Axis Dist Ld: DL=0.0, LL=0.2, ST=0.0 k/ft  0.00->8.00ft
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Wrought Iron Bridge Works, LLC. 


 


CONCLUDING REPORT 


For 


Cambria County Bridge 1  


Including 


Existing Member Field Verification Documentation, Revised 


March 31, 2022 


 


Project Summary: 


Due to the north abutment being undermined from scour and beginning to fail, the historic Red 


Mill Road Bridge (Cambria County Bridge 1) needed to be removed on an emergency basis ahead 


of the completion of the Section 106 process. 


 


 


Figure 1. Condition of north abutment in April of 


2021.  Provided by PA SHPO 


 


 


 


 


 


 


 


 


 


 


 


Figure 2. Condition of north abutment in 


August of 2021.  Provided by PA SHPO 


Note: Due to an issue with permitting 


between the County and the Corps of 


Engineers, the bottom three courses of 


stone from the north abutment were not to 


be removed.  


 


 


 


 


 


 


 


The goal being to avoid what occurred on August 21-22, 1888, when the prior, covered bridge was 


washed into the creek.  It is believed that the abutments supporting the present bridge also 


supported the covered bridge, being made sometime before the Civil War. 
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Three options existed: 


1. Demolition of the bridge and north abutment. 


2. Removal of the superstructure with a crane, followed by careful disassembly. 


3. Installation of falsework and disassembly in the reverse order or original assembly. 


 


Disassembly utilizing falsework was selected as it minimized the strain on the compromised and 


deteriorated superstructure and reduced the environmental footprint (a crane would have required 


cutting many trees, to allow the bridge to be lifted intact, swung off the creek and creating a 


laydown area (landing site for the bridge to be disassemble off of the water).  


 


The north end of the bridge was stabilized by clamping ‘extenders’ to the endposts that would 


transfer a portion of the superstructure’s load off the abutment to the roadway itself, reducing risk 


of and potential effects to the superstructure in the event of a full collapse of the north abutment. 


 


This was followed by the erection of the falsework.  Once the falsework was erected, the trusses 


were disassembled from the ends towards the center (starting with the north end). 


 


Once the first two northern panels (6 and 5) were disassembled, focus shifted to disassembling the 


unstable north abutment.  The abutment was disassembled without harm to the original stones with 


the backs of the stones marked and a key prepared allowing for correct reassembly (shown below). 


 


The truss disassembly continued and it was observed that the 2-3 panel constituted the initial ‘box’ 


of the assembly process (being six panels, the first truss section couldn’t be in the exact middle).  


As such, when the north half of the truss was disassembled, work shifted to the south portal and 


headed north.   


 


General observations regarding condition and design:   


 


1. The most remarkable observation is that the bridge had no accident damage – none – from 


vehicular impact.  This has not been previously encountered by any member of our team.  


However, evidence suggests a significant impact occurred with a stream borne object 


(possibly during one of the many floods).  This may be the cause of the lower chord bends 


and the slight shift of the upper course of the south abutment. 


 


2. The tension members are not work hardened.  This means the bridge has not been 


repeatedly overloaded during its entire service life – another unusual finding. 


 


3. All of the consequential damage seems to come from insufficient or incorrect preventative 


maintenance (especially paint prep and paint touch ups) and patchwork repair that (with 


the exception of floor beam 2) seems to have been implemented to nurse the bridge along 


as it neared the end of useful life, rather than restore it.  There are areas of very localized, 


severe material loss.  These are noted in the 2009 report but are actually much more 


consistent throughout the bridge, beyond where noted in 2009.  This is unusual for a 


wrought iron structure.  A longtime resident implied that little prep work was done by the 


painting contractors (many-many years ago).  As such, certain areas tended to have the 
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paint fail quickly, this may explain the unusual localized areas of severe section loss. 


Whereas the majority of the upper truss work remains pristine, including factory machining 


marks and stampings. 


 


This is in no way stated to imply that money wasn’t spent.  Examining the relatively new 


deck, stringers, and floor beam repairs, it’s clear that a great deal of resources were 


expended in nursing the bridge along.   


 
Figure  3. An upper pin with the nut unscrewed.  Note the original stamping of 3.94 clearly visible 


on the pin.  This stamping was present on all of the upper pins.  Its meaning is presently unknown.  


For comparison Historicbridges.org has a photo of node WU2 (photo 21) which can be found here: 


https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/red


mill/&gallerynum=1&gallerysize=3 This was taken when the bridge was still open.  The old 


paint/coatings seemed to create an appearance of pitting, which was not actually present. 


 


The lower portion of the original iron work suffers the traditional salt damage with repairs 


of varying quality.  The exception to this is the replacement floor beam #2 (one of the 


pieces that runs under and across the floor/roadway of the bridge and supports it) although 


made of welded rather than riveted construction it was well made.  The remaining repairs 


were patches, reinforcements and welds.  These held up poorly and caused secondary 


structural issues.  Many of these repairs were incorrect in addition to being relatively short 


lived by their design.  In some cases, the repairs added no structural strength.  In others, 


they welded up the adjustment mechanisms (a truss bridge of this era is designed to be 


tuned, much like a guitar). 


 


Although, these patches created problems, they did allow four the original floor beams to 



https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3

https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3
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survive.  With the extent of the damage and prior repairs it probably makes sense to replace 


the floor beams, however enough of the original material survives to create accurate 


templates for correct replication to original spec. (rivet construction, etc.) including 


replacing the weld construction floor beam 2 with one of original design.  The possible 


exception is floor beam five, which initial inspection suggests may be restorable. 


 


The remainder of the structure can be economically restored to new condition.  The loss is 


limited to localized sections.  These can be addressed with minimal replacement of historic 


material.  However, the amount of historic material preserved in the restored bridge may 


be governed by what the regulations of each use allow.   


 


With a bit of research, the lost plaques can be replicated (possibly listing the original 


commissioners and date on one side and todays commissioners on the other). 


 


4. Although all of the plaques are gone, the bridge has features unique to Variety Iron Works 


The most discernable being the slightly peaked struts (the components that run overtop of 


and across the roadway from vertical member to vertical member) and the cast iron spacers 


at the bottom of the tension verticals (L1 and L5).  Additionally, the County seemed to use 


Variety Iron Works exclusively for their superstructure under county engineer 


Shoemaker’s guidance from 1888 until 1891, building at least 6 bridges in the County 


during that time.   


 


5. Nationally, eight bridges built by variety Iron Works remain.  A feature observed on this 


bridge – the knee braces (also called lateral or sway braces, which are the small braces that 


run diagonally from the vertical members to the struts at the top of the bridge) are made of 


star iron (cruciform bars).  This is a very late use of the material (more common on 1870s 


trusses) and only known Variety Iron Works bridge incorporating it.  The other two PA 


Variety Iron Works bridges: the 1888 Valley Crossroad Bridge in McKean County and the 


1890 Mennonite School Road Iron Bridge in Lancaster County both use angle iron for the 


knee braces. 


 


6. Each side of the upper cord consists of two components each spanning two panels.  It is 


formed into an integral unit, joined in the center with a series of rivet screws.  These screws 


have the outward appearance or rivets but are threaded and secured with nuts.  Thus, the 


design foretells the modern bolted connections, skipping over the field riveted gussets that 


followed pin connections. 
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Existing Member Field Verification Documentation:  


The documentation of the bridge will be divided into Substructure and Superstructure 


 


Substructure: North Abutment only.   


 


Due to conditions, including weather, schedule of disassembly, a change order regarding the 


lower courses and safety concerns; minor adjustments were made in the documentary process. 


 
Figure 4. North abutment showing undermining from and the dislodging of stonework (once the falsework 


was in place) showing the extent of the failure.  Note: the abutment consists of two interconnected walls 


of ashlar sandstone set into soft mortar; the undermining/failure appears to extend to the inner wall, 


based on what can be seen in this image. 


 


 
Figure 5.  Per the contract (as modified to leave the bottom rows to comply with the Corp of Engineers 


request) the north abutment was disassembled in a manner which did not damage the stones and they 


were marked (on their non-exposed face) according to the key and placed on roadway easement, 


immediately to the north of the abutment location. 


 


What follows are diagrams of the stone courses indicating their relative positions within the abutment.  


The courses are labeled from the top down.  Each course is defined by a succeeding letter with the highest 


course being A and each stone within the course has a number beginning with 1.  Each stone in the above 


image is match marked with its position in accordance with these diagrams on a non-exposed face.  


 


Note, the effort was successful with the north abutment being disassembled with the stones unharmed and 


their positions marked.  This allows the north abutment to be reassembled as it originally stood. 
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Figure 6.  


Top two 


stone 


courses of 


the north 


abutment. 


 


 


 


 


 


 


 


 


 


 


 


 


 
Figure 7.  Third and fourth courses.  Note the abutment becomes double row by the third row 


down (C) with tie stones C4, C9, D2, D6, and D9 connecting them.  These tie stones is why the 


abutment did not collapse in spite of the extreme damage.   
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Figure 8.  Rows E and F. 


 


 
Figure 9. The south abutment does not appear to have been compromised, except for the upper row.  This 


not noted but can be observed in the 2009 report..  
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Superstructure Documentation: 


 


Figure 10.  The conditions 


during disassembly were 


not conducive to good 


photo documentation. 


 


The superstructure was 


photo documented in situ 


and as components once 


disassembled.  Due to 


extreme weather, we 


recommend supplementing 


the photos herein with the 


photo documentation 


performed in prior reports 


and by Historicbridges.org: 


https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redm


ill/&gallerynum=1&gallerysize=3  


 


Marker paint (similar to those used in junkyards) was initially be used to aid in photographic 


documentation with tagging/stamping being added to the element for storage.  


 


Each member was marked in relation its panel point position.  Panel points correspond with the 


2009 report.  Panel point (node) numbers ascend from south to north (L0 – L6 & U1 – U5) with 


the base of the southern endpost is L0 and the base of the northern endpost is L6.  Rather than 


upstream and downstream, East and West were used.  East corresponding to the upstream side 


and west corresponding to the downstream side.  Thus, for example, the upstream or east endpost 


resting on the north abutment is EL6. 


 



https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3

https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3
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Figure 11. Overall upstream elevation view from the 2009 report. 


 
Figure 12. Existing Bridge Elevation diagram (2009) corresponding to Figure 1. 
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Figure 13. Schematic from 2009 report with ‘NEAR’ and ‘FAR’ defined relative to abutments 


with panel points indicated. 


 


Small parts may only be marked with marker paint (similar to those used in junkyard).  This is 


necessary where stamping and tagging are both impractical or harmful, such as the cast iron 


spacer blocks. 


 
Figure 14.  Detailed dimensions as measured for the 2009 report.  The dimensions are 


unchanged and the superstructure had nominal deterioration since 2009.  The emergency 


removal was due to a change in condition of the north abutment. 
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Figure 15.  2009 report cross section.  Dimensions unchanged. 
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Table 1. Existing Member Documentation 
Membe


r ID 


Member Type Member Description Function Obsrved issues Figure No. 


EL0 - 


EU1 


upstream south 


endpost 


Dual U-channel with 


riveted top plate, 


intermitent riveted 


horizontal bottom straps, 


riveted flanges to attach 


feet 


Compressio


n 


Full Section loss at bearing 


location and above and 


below lower portal mounting 


point on inner channel 


16, 20, 21, 22, 


24, 26 


WL0-


WU1 


downstream 


south endpost 


Dual U-channel with 


riveted top plate, 


intermitent riveted 


horizontal bottom straps, 


riveted flanges to attach 


feet 


Compressio


n 


Full Section loss at bearing 


location and above and 


below lower portal mounting 


point on inner channel 


16, 20, 23 


EU1 - 


WU1 


South portal Riveted strap latice 


sandwiched with angle 


iron frame (including 


upper attachment), riveted 


plate lower attachments 


Compressio


n & Tension 


Severe loss throughout angle 


iron including upper 


attachment , no noticable 


loss of lattice and lower 


attachments 


10, 16, 17, 18, 


19 


EU1 -


EU3 


upstream south 


top chord 


two chanels with cross 


lacing instead of a top 


plate.  Intermittent lower 


ortoganal spacers.   Solid 


top plates over pin 


connection points 1, 2, 3.  


Tenion member recievers 


and strut attachment above 


EU2 & EU3, tension 


recever and portal recever 


at EU1, pin 


reenforcement/splice 


plates on chanels at EU3, 


pin reenforcement at EU1    


Compressio


n 


upper portal receiver plate at 


EU1 has significant loss.  


Top plates at EU2 and EU3 


have moderate loss. 


26, 65, 66 


WU1 -


WU3 


downstream 


south top chord 


two chanels with cross 


lacing instead of a top 


plate.  Intermittent lower 


ortoganal spacers.   Solid 


top plates over pin 


connection points 1, 2, 3.  


Tenion member recievers 


and strut attachment above 


EU2 & EU3, tension 


recever and portal recever 


at EU1, pin 


reenforcement/splice 


plates on chanels at EU3, 


pin reenforcement at EU1    


Compressio


n 


upper cover plate at WU3 


has loss, including minor 


hole 


61, 62, 63 
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EU3 - 


EU5 


upstream north 


top chord 


two chanels with cross 


lacing instead of a top 


plate.  Intermittent lower 


ortoganal spacers.   Solid 


top plates over pin 


connection points 4 & 5.  


Tenion member recievers 


and strut attachment above 


EU4, tension recever and 


portal recever at EU5, pin 


reenforcement at EU5   


Compressio


n 


top over plate at EU4 have 


loss, EU3 outer chanel has 


localized 100% loss at the 


splice plate (pin connecion 


for EU3 on other section of 


east/upstream upper cord). 


58, 65, 66 


WU3 -


WU5 


downstream 


north top chord 


two chanels with cross 


lacing instead of a top 


plate.  Intermittent lower 


ortoganal spacers.   Solid 


top plates over pin 


connection points 4 & 5.  


Tenion member recievers 


and strut attachment above 


WU4, tension recever and 


portal recever at WU5, pin 


reenforcement at WU5   


Compressio


n 


 61, 62, 63 


EU1 -


EL1 


tension vertical vertical rods, square stock 


looped at top threaded at 


bottom 


Tension threaded forged bottoms 


destroyed due to thread loss 


and prior welded repairs 


25, 26, 28 


(representative) 


WU1 -


WL1 


tension vertical vertical rods, square stock 


looped at top threaded at 


bottom 


Tension threaded forged bottoms 


destroyed due to thread loss 


and prior welded repairs 


27, 28 


(representative) 


EL1 - 


WL1 


Floor beam 1 fishbelly design.  angle 


iron frame surrounding 


and riveted to main flange 


plate with riveted central 


splice.  Supported by 


tenion verticals.  Secured 


to lower chord via U straps 


with cast iron spacers 


between.  


 All angle iron replaced with 


welded angle 


reenforcemens/replacements


.  Ends severely degraded 


and altered by prior repairs.  


Significant section loss to 


flange plate.  Repair welds 


failing.  


29, 30 


EU2 - 


WU2 


strut 2 Inverse fishbelly design.  


Angle iron riveted to both 


sides of the base of the 


central plate.  Knee braces 


made of crusiform rod 


9star iron) riveted to and 


extending from the bottom 


of the strut. 


 Top chord connection areas 


with section loss (non 


gradual). Star iron knees 


appear undamaged. 


33, 34, 35 
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EU2 -


EL2 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs). 


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion. 


38, 41, 46 


(representative 


WU2 -


WL2 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs). 


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion. 


39, 42, 46 


(representative) 


EL2 - 


WL2 


Floor beam 2 fishbelly design.  angle 


iron frame surrounding 


and riveted to main flange 


plate with riveted central 


splice.  Supported by 


tenion verticals.  Secured 


to lower chord and 


compression vertical via U 


straps to pin.  


 Replacement member of all 


welded construction with 


similar basic appearance to 


original.  U strap treading 


lost with nuts cut, crimped 


and welded into place. 


31, 32 


EU3 - 


WU3 


strut 3 Inverse fishbelly design.  


Angle iron riveted to both 


sides of the base of the 


central plate.  Knee braces 


made of crusiform rod 


(star iron) riveted to and 


extending from the bottom 


of the strut. 


 Top chord connection areas 


with section loss (non 


gradual). Moderate pack rust 


between angle iron and 


plate, condition of central 


plate unknown.  Star iron 


knees appear undamaged. 


47, 48, 49, 50 


EL3 - 


WL3 


Floor beam 3 fishbelly design.  angle 


iron frame surrounding 


and riveted to main flange 


plate with riveted central 


splice.  Supported by 


tenion verticals.  Secured 


to lower chord and 


compression vertical via U 


straps to pin.  


 All angle iron replaced with 


welded angle 


reenforcemens/replacements


.  Ends severely degraded 


and altered by prior repairs.  


Significant section loss to 


flange plate.  Repair welds 


failing.   


36, 37 


EU3 - 


EL3 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs). 


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion. 


44, 45, 46 


(representative) 


WU3 -


WL3 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs). 


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion. 


40, 43, 46 


(representative) 
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EU4 - 


EL4 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs).  


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion.  Additional 


torched hole for cable across 


roadway.  


57, 58, 46 


(representative) 


WU4 - 


WU4 


compression 


vertical 


Paralel vertical U channels 


with riveted pin 


connections at the ends 


and staggered, rivted V 


lacing on each side. 


Compressio


n 


loss at lower pin (additional 


damage from prior repairs).  


Loss on inner channel above 


and below knee brace 


mount, torched hole for 


guargrail with subsequent 


severe corrosion.  Additional 


torched hole for cable across 


roadway.  


55, 56, 57, 46 


(representative) 


EU4 - 


WU4 


strut 4 Inverse fishbelly design.  


Angle iron riveted to both 


sides of the base of the 


central plate.  Knee braces 


made of crusiform rod 


9star iron) riveted to and 


extending from the bottom 


of the strut. 


 Top chord connection areas 


with section loss (non 


gradual).  Severe pack rust 


between angle iron and 


plate, angle iron failing, 


condition of central plate 


unknown.  Star iron knees 


appear undamaged. 


53, 54 


EL4 - 


WL4 


Floor beam 4 fishbelly design.  angle 


iron frame surrounding 


and riveted to main flange 


plate with riveted central 


splice.  Supported by 


tenion verticals.  Secured 


to lower chord and 


compression vertical via U 


straps to pin.  


 All angle iron replaced with 


welded angle 


reenforcemens/replacements


.  Ends severely degraded 


and altered by prior repairs.  


Significant section loss to 


flange plate.  Repair welds 


failing.  


51, 52 


EL5 - 


WL5 


Floor beam 5 fishbelly design.  angle 


iron frame surrounding 


and riveted to main flange 


plate with riveted central 


splice.  Supported by 


tenion verticals.  Secured 


to lower chord via U straps 


with cast iron spacers 


between.  


 All angle iron replaced or 


reenforced with welded 


angle 


reenforcemens/replacements


.  Ends severely degraded 


and altered by prior repairs.   


59, 60 


EU5 - 


WU5 


North portal Riveted strap latice 


sandwiched with angle 


iron frame (including 


upper attachment), riveted 


plate lower attachments 


 Severe loss throughout angle 


iron including upper 


attachment , no noticable 


loss of lattice and lower 


attachments 


17, 18, 19 


EL5 - 


EU5 


tension vertical vertical rods, square stock 


looped at top threaded at 


bottom 


Tension threaded forged bottoms 


destroyed due to thread loss 


and prior welded repairs 


28 


(representative) 


WL5 - 


WU5 


tension vertical vertical rods, square stock 


looped at top threaded at 


bottom 


Tension threaded forged bottoms 


destroyed due to thread loss 


and prior welded repairs 


28 


(representative) 
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EU5 - 


EL6 


upstream north 


endpost 


Dual U-channel with 


riveted top plate, 


intermitent riveted 


horizontal bottom straps, 


riveted flanges to attach 


feet 


Compressio


n 


Full Section loss at bearing 


location and above and 


below lower portal mounting 


point on inner channel 


69, 70 


WU5 - 


WL6 


downstream 


north endpost 


Dual U-channel with 


riveted top plate, 


intermitent riveted 


horizontal bottom straps, 


riveted flanges to attach 


feet 


Compressio


n 


Full Section loss at bearing 


location and above and 


below lower portal mounting 


point on inner channel.  


Possible minor pack rust 


between inner channel and 


top oplate at lower portal 


mounting location  


68, 70 


 dagonals rods tension no to minimal loss observed 16, 25, 27, 38, 


39, 61, 65, 66 


 lower pins lower pins  5% - 20% section loss 


observed at exposed 


locations 


67 


(representative) 


 upper pins upprr pins   undamaged 3 


(representative)


, 64 


(representative) 


 misc hardware 


and fittings 


misc hardware and fittings  much, such as pin nuts and 


receivers reusable.  Primary 


damage ue to modification 


from prior repairs 


 


 


 


 


Figure 16. Southern portal being lifted out.  


Note: while there was no impact damage 


observed, the portal had a surprising amount 


of section loss.  This was likely due to some 


prior shortcuts with paint prep.   
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Figure 17.  Both portals in Cutler, IN placed for documentation prior to storage. 


 
Figure 18. Portals angle iron with severe loss throughout lattice seems fine. 
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Figure 19. South portal, representative condition of material throughout. 


 


The portals consist of an angle iron frames sandwiching a bar stock lattice with additional plates 


for reinforcement and the lower mounting points.  The angle iron has severe loss throughout. 


  
Figure 20.  Southern lower endposts (EL0 & WL0).  Beyond some section loss from the feet being covered 


in dirt for prolonged periods prior to closure, and losses in the portal’s lower connections to the endposts 


being noted.  the endposts maintained their integrity. 


 
Figure 21.  Southeast endpost                                      Figure 22.  Southeast endpost 
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Figure 23.  Lower portal brace mounting location on southwest endpost.


 
Figure 24.  Lower portal brace mounting location on southeast endpost. 
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Figure 25.  Node EL1 southeast tension vertical.  Note that the bridge design does not use a pin at the base 


of the first (tension) vertical.  The lower cord members are two panels long, being pinned at the bottom of 


the endpost and at the second node (panel point).  The floor beam is spaced from and attached to the lower 


cord with two cast iron spacer blocks, each secured with inverted U-bolts.  This is unique to Variety Iron 


Works bridges.  This node can be viewed at Historicbridges.org (image 32 of 71) note the lower cord bend: 


https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&ga


llerynum=1&gallerysize=3 which was taken when the bridge was still open. 


 


There are indications of a significant impact, which may have caused the superstructure to shift slightly to 


the west on the south abutment, this may have also caused the lower cord distortion.  Possibly during the 


flood of 1977? 


 


The vertical tension members at EL1, WL1, EL5 and WL5 are made of one inch square wrought iron rod.  


The tops are forge welded into loops to hang over the pins.  The bottoms were forge welded to add/form 



https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3

https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3
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round threaded elements which accepted hex nuts, which in turn, held the floor beam and allowing for 


adjustment of tension/floor height.  Unfortunately, all of these members had the nuts cut vertically (into a 


C-shape), smashed in place then welded to vertical rods.  This was done at some point as ‘maintenance’ to 


ensure no loosening would occur.  Unfortunately, this meant the truss was capable of further adjustment.  


This was likely due to lack of understanding of the function of the design.  As a result, prior to disassembly, 


the members were no longer adjusted correctly, and could not be corrected.  While the remaining portion 


of these rods has minimal to no section loss, the welded bottoms will need to be replicated to ensure known 


strength and correct function.   


 
Figure 26.  Node EU1 the top of the southeast tension vertical entering the connection between the endpost 


and the top cord.  A minor design note: the two tension members are mounted along the floor beam at the 


top and across the floor beam at the bottom. 
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Figure 27.  Node WL1.  Similar to EL1 


 
Figure 28.  Bottom of tension vertical El5 shown as a representation of the alteration/deterioration on 


every vertical at EL1, WL1, EL5, WL5 and each floor beam to pin U strap at EL2, WL2, EL3, WL3, EL4 


and WL4. 







1-PR/1354088.1 – WIBW – Cambria 1 Report 3-14-2022 23 


There are a total of five floor beams of two types (although all were similar).  The two types are the beams 


attached to the tension verticals (beams connecting node EL1 to WL1 – beam 1, and EL5 to WL5 – beam 


5) and the beams attached to the compression verticals (beams connecting node EL2 to WL2 – beam 2, 


EL3 to WL3 – beam 3 and EL4 to WL4 – beam 4).  The primary difference being the connection of the 


lower cord. 


 


 
Figure 29.  Floor beam 1 east end.  The top and bottom flanges are largely replaced and reinforcements 


added 


 


 
Figure 30.  Floor beam 1 west end.   
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Figure 31.  Floor beam 2 (replacement), east end 


 


 
Figure 32.  Floor beam 2 (replacement), west end. 


 


The bridge has three struts.  The peaked, inverse fish belly design is a distinctive element of variety Iron 


Works through trusses.  This bridge is unique as it has knees made of star iron (cruciform iron) attached.  


The struts contain the majority of the pack rust observed on the bridge.  Strut 2 is in the best condition. 


 


 
Figure 33. Strut 2 east end. 
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Figure 34. Strut 2 general image showing overall condition of southern angle iron. 


 


 
Figure 35. Strut 2 west end 


 


Figure 36. Floor beam 3 west 


end. 


 


 


 


 


 


 


 


 


 


Figure 37. Floor beam 3, east  


end – note the extent of the 


patches  
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Figure 38. Node EL2                                 Figure 39.  Node WL2  . 


 


Figure 40. Node WL3 


 


 
Figure 41. section loss on vertical W2 at knee attachment 


 


 
Figure 42. section loss on vertical W2 at knee attachment. 


The compression verticals had consistent deterioration.  Significant loss at the lower pin 


connections and losses on the inner channel at the knee attachment and expanded section loss from 


previously torched holes for things such as guard rails.  
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Figure 43.  Section loss on compression vertical W3 at knee connection. 


 


 
Figures 44.  Interesting ‘bullseye’ pattern around guardrail mounting hole above EL3. 


 
Figure 45.  Section loss on compression vertical E3 at knee connection. 


 


 


 


 


Figure 46.  This image is representative of all of 


the compression vertical ends.  The tops have no 


loss.  The bottoms have nearly total loss.  Note 


that the pin connection elements are riveted to 


and not part of the channels. 
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Figure 47.  Deterioration of strut 3 east end (EU3). 


 
Figure 48.  Deterioration of strut 3 west strut mount. 


 
Figure 49.  Deterioration of strut 3 view of pack rust. 


 
Figure 50.  Deterioration of strut 3 east end (WU3). 
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Figure 51. Floor beam 4.   


 


 
Figure 52.  Floor beam 4. 


 
Figure 53.  Deterioration of strut 4 west end (WU4). 
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Figure 54.  Deterioration of strut 4 pack rust 


 
Figure 55.  Deterioration of west compression vertical 4.  Non original guard rail mount hole. 


 
Figure 56.  Deterioration of east compression vertical 4.  Non original hole. (West compression 


vertical in the background). 
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Figure 57.  Deterioration of west compression vertical 4 at knee brace mount.  East vertical non 


original guard rail mount hole with subsequent expansion due to rot. 


 


 


 


Figure 58. Pin EU4 being removed in preparation for lifting the 


northeast upper cord section.  Note: the upper cord sections 


spanned two panels.  This panel point is at mid length of the upper 


cord member, with the pin attaching it to the compression vertical 


and the diagonals. 


 


 
Figure 59. Floor beam 5 east end. 
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Figure 60. Floor beam 5 west end (of the five floor beams, this retains the most original integrity 


and may be worth restoring rather than replicating. 


 


The upper chords are interesting.  Each piece spans two panels and they are joined via a bolted 


connection at U3 adjacent the pin.  This created a single, integral top chord.  An uncommon feature 


of period bridges with built-up top chords is the use of lattice in place of a cover plate, except at 


the panel points.  As a result, there is no pack rust of any note on the top chord.  The worst 


deterioration is the section loss within the channel at panel point EU3 (however on the element 


end not containing the pin connection.  The connections have top plates and reinforcements.  It is 


these plates, and one of the upper portal connection plates (EU1) that show some loss and 


deterioration. 


 


 
Figure 61.  West upper cord nodes WU1 & WU3 


 


 


Figure 62.  West 


upper cord nodes 


WU2 & WU4. Note 


the condition of the 


pin plates. 
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Figure 63.  West upper cord nodes WU3 & WU5.  Note, no rivets were removed, the smaller holes 


had rivet like bolts acting as connectors, allowing an integral upper cord. 


 


 


Figure 64.  A sample of the small components.  


Note the rivet like screw above pin WU2 in the 


image.  These were used to connect the two halves 


of the upper cord rather than rivets.  It’s likely 


they were made from rivets.  An interesting 


interim step prior to the use of field riveting.  Also 


note the condition of the upper pins. 


 


Figure 65.  (below) east top chord EU5 left and 


EU1 right. 
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Figure 66.  Eastern upper cord.  Note the very localized corrosion.  This and the internal nuts of 


the rivet like bolts can be observed in image 24 of 71 of the Historicbridges.org entry for this 


bridge:  


 


 
Figure 67.  Pins WL3 and EL3.  Note the observed circumferential loss of material occurred where 


pin was exposed.  The actual contact surfaces have no observed loss. 


 


There little to no imagery of the tension members post disassembly.  This is because he tension 


members are very long and slender and subject to damage (bending/distortion).  As they all appear 


restorable the tension members were promptly stored within the compression members to 


minimize risk of damage.  The general condition is unchanged from prior reports or image sets 


available on line. 


https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/red


mill/&gallerynum=1&gallerysize=3  


The risk of removing and replacing these members cannot be justified for additional photo 



https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3

https://historicbridges.org/bridges/browser/photosviewer.php?bridgebrowser=pennsylvania/redmill/&gallerynum=1&gallerysize=3
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documentation.  The only portion of the tension members not visible in prior documentation were 


the connected ends.  These can be seen throughout this report.  There is no visible loss. 


 


  
Figure 68.  Northwest endpost showing deterioration abovelower portal connection location 


below WU5. 


 


 
Figure 69.  Endpost EU5 – EL6 showing deterioration around lower portal mount location. 


 
Figure 70. North endpost bottoms showing moderate loss at channel ends. 







1-PR/1354088.1 – WIBW – Cambria 1 Report 3-14-2022 36 


Thank you for the opportunity to help rescue a piece of history. 


 


 


If there are any questions, feel free to call at 609.636.3822. 


 


 


 


 


Contractor Representative: 


 


 


 


 


 


     


Art Suckewer 
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the Northeast Corridor, US31 Bridges near South Bend
and 169 Construction. During his tenure there, he
relocated to Azerbaijan, where he designed several major
highway bridges connecting the capital city of Baku to the
Russian border. After returning to the United States, he
obtained his Professional Engineering License and began
MBA coursework at Butler University. Upon graduation,
Darniel took a leadership role for the Corradino Group,
starting a new bridge department which, he grew to a staff
of 3and acquired several INDOT projects. He designed the
Booneville Bypass project with Corradino, which included
6 miles of roadway, 3 roundabouts, 2 highway bridges, 1
rairoad crossing and 22 small structures. Upon completion
of ths project, Daniel went on to lead the bridge department
at VS Enginesring, Inc. spending the subsequent 9 years
buiding the team from 3 to 16 and specializing i historic:
bridge design with now partner, Jim Barker. Daniel has
spoken at numerous conferences presenting on matters
regarding historic bridges. Several of the historic bridge
projects he’s designed, have won awards and are places
of great pride In their community. Daniel has most recently
started his own engineering practice with partner and
mentor Jim Barker. He is now the president of Kurdziel
Barker Engineering, Inc

Professional Biography

With 15 years of experience in the broader bridge design
community and with the last 9 years specializing in historic
bridges, Daniel has the breadth and depth of knowledge to
accommodate any bridge project. He has worked on over 250
bridges throughout the course of his career, including the
managementidesign of 172 bridge  replacement or bridge
rehabiitations, and 21 bridge preventative maintenance
contractors with INDOT. Danel now focuses primarly on historic
metal truss bridges, timber covered bridges and stonelconcrete
arch bridges. Having prepared unique designs for over 50 of
these types of structures, Daniel has been responsible for bridge
relocations, full reconstructions, arson repair, impact and insect
damage repair, and rehabiltations due to rot and decay. He is
experienced in designing repairs to timber arches, upper and
lower chords and fixing stonelconcrete arches. Daniel prides
himself of designing repairs that are historically appropriate and
with minimal cost to the clent.

Broadcast Interviews

2017, News Broadcast, Springfield, MO, Jefferson Ave.
Footbridge Inspection

2023, PBS Documentary, Engineering Tragedy: The Ashtabula
Bridge Train Disaster

Published Interviews

2020, Magazine Feature, Precast Solutions, Specifir Q84
2021, Newspaper Article, Hamiton County Reporter,
Reconstruction Plans for Historic Bell Ford Covered Bridge
Gaiing Momentum

2017, Newspaper Atticle, IndyStar, Lastof its Kind Covered
Bridge WillFind New Home n Fishers

Presentations

2017, Alternative Investment Management (AIM) Summit,
Historic Pedestrian Bridge Workshop
2018, Great Lakes Park Training Institute, Historic Pedestrian
Bridges: Preserving Indiana’s Past info the Future
2018, Engineer's Week — Arsenal Tech High School,
Promoting Structural Engineering
2019, Purdue County Bridge Conference, Cedar Ford Historic
Covered Bridge Construction
2020, Purdue Road School, Restoration & Rehabilitation of
Historic Bridges
2020, County Engineers Association of Ohio (CEAO) Bridge
Conference, Restoration & Rehabilitation of Historic Bridges
2022, Purdue Road School, Recouping Costs from Bridge
Damage
2022, Purdue Road School, Fundamentals & Strategies of
Moving Metal Truss Bridges

Awards & Dedications
2012, ACEC Engineering Excellence, Merit Award,
Allisonville Road over 1-465 Single Point Urban Interchange
2019, ACEC Engineering Excellence, Merit Award,
Cedar Ford Covered Bridge Reconstruction
2022, ACEC Engineering Excellence, State Finalist,
Rice Island Park & Historic Bridge Relocation





Jim Barker, P.E.

— STRUCTURAL ENGINEER —

(O 40+ Years Experience

& Purdue University

B.S. Civil Engineering — Structural

Colorado University
M.S. Civil Engineering - Structural

Professional Engineering License
* Indiana

332 Professional Affiliations

« Indiana Covered Bridge Society, Lifetime Member

i Personal Biography

Jim started his career in a very different field than he is
now. Upon graduating from Colorado University, Jim took
a job with the Martin Marietta Corporation working on
designing payloads for rockets. He was instrumental in
successfully getting cutting edge satelites into space. Jim
eventually decided that was ot his path, and swiched
back to traditional civil engineering. He took a position with
AECON Group and worked in their bridge department,
gaining knowledge and obtaining his ~professional
engineering license. After 18 years, Jim decided to start hs
own business as J.A. Barker Engineering, where he could
focus on historic bridges. During this time, he physically
acquired a half a dozen bridges that had fallen down or
been taken down and stored them for decades. To his
credi, every bridge he stored has now been rebuit, with
the last one being the one-of-a-kind Bell Ford Covered
Bridge, now located in Hamiton County. After 10
successful years, Jim wanted to keep his focus on the
engineering side of things, so J.A. Barker Engineering was
acquired by VS Engineering, Inc. He spent 10 years
working in the bridge department, where he met now
partner, Daniel Kurdziel. Jim has given numerous
presentations, co-authored and edited several books and
became a lifetime member of the Historic Covered Bridge
Society. After leaving VS Engineering, Jim started a
business with Daniel where he continues to focus on the
engineering of historic metal truss bridges and timber
covered bridges. He is now the Vice President of Kurdziel
Barker Engineering, Inc.

R

Professional Biography

With over 40 years practicing bridge engineering, Jim has seen
it all. After spending 20 years working on highway bridges
working vith INDOT and Counties, the projects he's worked on
range from single span county road bridges to 8-span highway
bridges over major waterways. After transitioning into historic
bridges, Jim has worked on over 100 historic bridges, including
several dozen complete rehabiltations, relocations ~and
reconstruction projects. Jim s commonly recognized as one of
the foremost experts in timber covered bridges in the United
States and has worked with the National Parks Service out of
Washington D.C. on several research projects and authoring or
ediing books regarding the engineering of timber covered
bridges. Jim has physically saved and stored about a half a
dozen bridges, all of which have now been reconstructed. Jim
continues to work on  historic bridges mentoring younger
engineers and showing them the best practices of preserving
historic bridges.

Broadcast Interviews

2017, News Broadcast, Springfield, MO, Jefferson Ave.
Footbridge Inspection

2023, PBS Documentary, Engineering Tragedy: The Ashtabula
Bridge Train Disaster

Publications

“Indiana’s Iron Truss Bridges", Author, Outdoor Indiana
Magazine, 1976

“Restoring Metal Truss Bridges to Serve Today’s Needs’,
Author, Historic Landmarks Foundation, 1998

“Protecting Indiana’s Covered Bridges, One Person’s
Approach”, Author, 2003

“Restoration of a Covered Bridge over Troubled Waters... And
Undemeath Calm Ones’, Author, Structure Magazine, 2007
“Covered Bridges and Birth of American Engineering”, Co-
Author, National Parks Service, 2015

“Guidelines for Rehabilitating Historic Covered Bridges”, Editor,
National Parks Service, 2019

Presentations
2013, 2% National Covered Bridge Conference, Strefching the
Enveloe: How Bad Is ‘Repairable?”
2017, Alternative Investment Management (AIM) Summit,
Historic Pedestrian Bridge Workshop
2018, Great Lakes Park Training Institute, Historic Pedestrian
Bridaes: Preserving Indiana's Past info the Future
2019, Purdue County Bridge Conference, Cedar Ford Historic
Covered Bridge Construction
2020, Purdue Road School, Restoration & Rehabilitation of
Historic Bridges
2020, County Engineers Association of Ohio (CEAO) Bridge
Conference, Restoration & Rehabilitation of Historic Bridges

Awards & Dedications
2014, ACEC Engineering Excellence, Honor Award,
Strawtown-Koteewi Pedestrian Multi-Historic Truss Bridge
2019, ACEC Engineering Excellence, Merit Award,
Cedar Ford Covered Bridge Reconstruction







Prior Projects by Proposal Participants to Provided to Demonstrate Durability of 


the Restoration Methods 


30 years ago Indiana was in the same place where Pennsylvania is now.  The following are projects that 


are between 15 and 35 years old.  Please view them from the perspective of durability of metalwork; the 


paint selected was INDOT/PENNDOT spec, which is insufficient for a historic bridge as it fades.  The paint 


specified in this proposal exceeds PENNDOT spec AND will not fade for decades. 


This demonstrates the level of workmanship  


Wilson Bridge 1898 Lafayette Bridge Co. 122’ Restored 2007 


  


Ross did the metalwork on this, Jim Barker was the engineer on the project (same core team members).  


This one was restored in 2007.  Note: the paint has faded but there are no other issues. The 122' long 


bridge remains open to traffic with a 14 ton rating. 


  


Rated at 14 tons, open to traffic and on the National Historic Register. 







This shows the replicated  bottom of an endpost (all new material, including rivets) that was spliced in 


(all four feet, which carry the entire bridge, were replaced in the restoration: 


 


  


 


Note that after more that after 17 years of traffic the welds remain invisible.  One of the elements not 


seen in the images are the ‘Barker Diamonds.’  These are diamond shaped reinforcement plates that are 


widest at the splice and taper above and below it.  They are placed there the welded material has 


reduced strength compared to the pieces it is connecting.  The reason for the taper is to have the 


material strength of the splice to gradually build up to the splice/weld then gradually diminish.  This 


prevents stress concentrations caused by vibrations. 


Note: The pain used on Bishop Bridge will not fade like this. 


  







Brooks Bridge 1894 Lafayette Bridge Co. 383’ Restored 2009 


Here is a 2009 restoration.  This involved both riveting and splicing and is a much larger bridge than 


yours.  The restoration was in 2009, note that the paint is faded.  Again, this is due to the INDOT / 


PENNDOT spec paint.  The paint I am proposing exceeds this spec in that it meets the PENNDOT 


requirements but doesn't fade for much longer (estimated to look good for over 30 years). 


 


Paint when restored. 


https://www.youtube.com/watch?v=RipPZjg5yOs 


 


Note: This bridge had badly deteriorated.  Most areas near the connections, in this case between the 


arrows, had new material spliced in.   



https://www.youtube.com/watch?v=RipPZjg5yOs





 


 


A close-up.  Note the material on the piece running form lower left to upper right on this image is 


smooth between the arrows, this is new material.  The welds are not visible, the new and 130 year old 


rivets look the same, the reinforcement is hidden within the ‘box’ of the endpost.  The high quality of 


workmanship coupled good engineering design allow the loads and vibration stresses to pass the splice 


as if it wasn’t there. 







  


 


 


 


NotNote that this is an older and longer bridge so is only rated at 9 tons (most ambulances and small school 


busses can cross).  It suffers from paint fade and graffiti but still attracts artists and tourists.   


 


  







Paint Creek Bridge 1873 Massillon Bridge Co.  67’  Restored in 1999 


 


 


From this. 


 


  







 


To this.  Note, as this was all wrought iron, besides a lot of rivets, only 50 pounds of original material was 


replaced rather than restored. 


 







 


Ross brown (in 1999), who will restore Bishop Bridge if we are allowed to.   


 
 








Ross did the metalwork on this, Jim Barker was the engineer on the project (same core team
members).  This one was restored in 2007.  Note: the paint has faded but there are no other issues. 
The 122' long bridge remains open to traffic with a 14 ton ra�ng.


h�ps://www.clrconstruc�on.org/iron-bridges/wilsons-bridge/


h�ps://www.clrconstruc�on.org/iron-bridges/wilsons-bridge/wilson-bridge-gallery/


Before:


During:


Wilson Bridge - major rebuild


1 of 6 11/14/2024, 9:16 AM



https://www.clrconstruction.org/iron-bridges/wilsons-bridge/

https://www.clrconstruction.org/iron-bridges/wilsons-bridge/

https://www.clrconstruction.org/iron-bridges/wilsons-bridge/wilson-bridge-gallery/

https://www.clrconstruction.org/iron-bridges/wilsons-bridge/wilson-bridge-gallery/





A�er:


Wilson Bridge - major rebuild


2 of 6 11/14/2024, 9:16 AM







This summer:


Wilson Bridge - major rebuild


3 of 6 11/14/2024, 9:16 AM







Wilson Bridge - major rebuild


4 of 6 11/14/2024, 9:16 AM







The intent is to show that this is a long term solu�on and with the upgraded paint spec, there will be
very li�le maintenance for the first few decades.


Also note, this bridge was (and remains) rated at 14 tons, with higher emergency loads.  I believe if we
do this in a two step process (passive + emergency first, followed by vehicular later - note, the
vehicular upgrades can then be funded separately).


Regards,


Art S.


Wilson Bridge - major rebuild


5 of 6 11/14/2024, 9:16 AM







-- 
Art Suckewer
Wrought Iron Bridge Works
Cell (609) 636-3822


Wilson Bridge - major rebuild


6 of 6 11/14/2024, 9:16 AM





