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SUMMARY

The purpose of this report is to provide an evadneof the Lobato Trestle Bridge 339.78 for
the Cumbres & Toltec Scenic Railroad. The bridgecdsited approximately 3 miles north of
Chama, New Mexico and carries a single track aangent alignment over Wolf Creek. The
bridge is approximately 310 feet in length, inclede40 foot and 5-54 foot steel open deck plate
girder spans and is supported on steel trestlertowigh an approximate 80-feet maximum
height (See Figure 1). The as-built plans fordtmacture have a date of 1881 but the actual
construction date of the bridge is unknown. Théait-plans do not indicate the type of
material that the bridge is constructed.

On June 24, 2010 the timber ties of the open tedge caught fire. The fire destroyed the
timber ties of spans 1 thru 5 and caused consitiedamage to those spans. The bridge was
inspected by Todd Riley, Shane Potts and Ann Griass utilizing assisted climbing techniques
between the dates of 08/03/10 and 08/06/10. Thigélnspection was carried out according to
the procedures outlined in the 2008 AREMA Bridgspkection handbook. The main objective of
the bridge inspection was to identify areas of dgenta the bridge components caused by the
fire, determine other deficiencies of accessibldga components and provide field
measurements of bridge components not addressbd as-built drawings.

Our report provides a synopsis of the bridge diomak found during the inspection and the
load rating results from our structural analysish&f superstructure spans, both of which will be
utilized to provide repair recommendations. Duttihg field inspection the General Manager
Marvin Casias of the Cumbres & Toltec said thattthas coast over the bridge at a speed of 8
mph because the bridge sits in a sag vertical ci#iaR utilized this information andid not
include the impact due to the hammer blow of thgiremin the rating analysis. Impact due to the
rocking effect of the engine, tender and eightv{8jving cars was included in the load rating
analysis. The bridge substructures have not yet keed. The results of those ratings will be
provided at a later date. The repair recommendsatiould help the Cumbres and Toltec Scenic
Railroad determine the best action to preservatituetural integrity of this historic structure.
Note that the built-up stone abutments and bentdations were not inspected per the original
scope of services.

The services under this contract include the pémnal opinion and judgment of HDR
Engineering, Inc. based on the data and informagerewed. The conclusions and
recommendations presented in this report are basdige information provided by the Cumbres
and Toltec Scenic Railroad, our inspection of thdde and two coupon samples mechanically
extracted from the bridge. One sample includedracb4ong piece of steel lattice removed from
the bottom left side of Bent No. 5 and a samplghby5 ounces in weight and 2.5 inches in
square area removed from the web of the left gioflepan 6 at the third point. The coupon
samples were sent to a metallurgical testing labrevkest were performed to determine the
chemical makeup. Yield and ultimate strength testse also performed. A copy of those results
is provided in appendix A.




The following sections provide detail for the éxig bridge, our inspection procedure,
bridge condition summary, detailed inspection fingdi, rating results, and recommendations for

repair. Included in the appendices is the followimgrmation:

1. Materials Testing Certification Form (Appendix A)
2. Photos of the bridge taken during the inspectidween the dates of August 3 and

August 6, 2010. (Appendix B)
Rating Calculations and results (Not Included is ubmittal) (Appendix C)

North face (left Side) of bridge Looking TimetableWest toward Chama

Bridge Element Numbering Methodology
Bents and spans are numbered sequentially in thetiin of increasing milepost and left to

right facing in the direction of increasing milepd$See Figure No. 1)







Bridge Condition Codes
In identifying current bridge member deficiencibe following condition codes will be utilized.
They follow the current AREMA bridge inspection nuahand are as follows.

P1- Requires immediate attention

P2-  Poor condition, keep under observation uaphired.
P3-  Fair condition should be monitored.

P4-  Item noted, but of no concern.

Bridge Description

The bridge carries a single track on a tangeghaient in compass north/south path but
considered east/west railroad directions. Theeyatloss section is approximately 100 feet deep
(from top of tie to flow line) with steep slopesfiont of the abutments. Wolf Creek passes at an
approximate 90 degree angle to the bridge below bjma 3.

The bridge is approximately 310 feet in length andomprised of 1-40 foot and 5-54 foot
open deck plate steel girder spans. Each spamipriged of two riveted built-up girders with
cross-bracing at 10’-6” intervals and laterallydwd top flanges between cross braces. Girder
bearings at the abutments includes 2, 1 ¥2-inch eli@nmanchor bolts per girder (one each side of
the flange) located in a masonry plate with 4 “figaslotted holes. Girder bearings at the bents
are combined bearings (1 bearing for each adjageddr) bolted in the fixed condition on a
single plate. A continuity plate is provided acrdss top of the adjacent girders and bolted to the
top flange of each girder. (See photos 009- 010)

The 5 bridge bents are built-up towers comprisedveted steel angles and steel plate cross
lacing. Each bent has two posts; a transverse stagsand transverse lateral rods at each level
with the exception of the bottom levels. The shairtewer is roughly 17-feet in height and the
tallest tower is roughly 77-feet in height. (Seefals above) Each tower post provides a single
combined bearing location for two girders of adjgcgans. The bearings at the base of each
post are comprised of a single forged masonry plitea single vertical anchor rod located at
the center of the plate. A single transverse pimeots the bent post to the masonry plate via
bent angles that are bolted to the masonry pk&@ee photos 037 — 041)

Summary of Findings

In general, other than damage due to the firen@ection revealed much of what you would
expect to find for a bridge that is roughly 120 ngeald. Mild amounts of pack rust between
abutting plates and cracked and pealing paint.Iblagated eye bars, loose rivets or cracked
gusset plates were discovered. The bent toweris g@od condition. The bridge inspection also
revealed that the bearings at both abutments 2 and tilted/bent in the railroad west direction
(toward Chama) which leads us to believe that tiieesbridge has shifted in that direction. (See
photos 042 — 045)




Superstructure:

Both girders of Span No. 1 now have a permanermriad camber of approximately 7”.
Because of that reverse camber the girders anesig on the bearings and the span is
cantilevering 54-feet (its span length) from Bemt M. (See photos 028 — 031)

The left girder of Span No. 2 has a 1/2” verticatkle in the flange and a lateral buckle in
the web. A majority of the lateral and top crosadarmembers are distorted and sagging.
Both girders of Span No. 3 have vertical buckleghatop flanges and lateral buckles in the
webs. A majority of the lateral and top cross braembers are distorted and sagging.
Span Nos. 4 through 5 exhibit more of the same ofgee damage as that of Span Nos. 1
and 3. Both girders of span No. 4 are bent trasghgout of plane and the webs of both
girders are buckled.

Span No. 6 was not damaged by the fire. A lateedlkcapproximately 4-inches in length on
the bottom flange of the left girder was found niba&end of the bottom cover plate.
However, this crack is not believed due to an dvess. No other deficiencies were found on
Span No. 6.

Substructure:

Deficiencies were found at the left side masonatgd of bent Nos. 4 and 5. The masonry
plate at bent no. 4 has a longitudinal split tHelé&ngth and full depth of the plate. The
masonry plate at bent no. 5 has longitudinal aadsirerse splits the full length and full

depth of the plate. (See photos 032 — 041) No fsogmit deficiencies were found during
inspections of the bent posts, struts or laterdé ro

Typical cleanup involving removing debris from anduthe masonry plates at the base of the
bent post should be performed.




Table 1A — Detailed Deficiencies and Recommended pars

%



Table 1B — Detailed Deficiencies and Recommended fptars (Continued)

Rating Results

Using the as-built plans, field measurements &atian properties, a rating analysis was
performed to determine the structural capacitynefdgpans. The rating analysis was performed in
accordance with Chapter 15 Steel Structures o2@i® version of the American Railway
Engineering and Maintenance-of-Way Association (M2} manual for railway engineering.
Table 2 summarizes the rating results for the stpetures from our analysis.

Per information provided by the Cumbres and ToBeenic Railroad two (2) trains per day,
one in each direction, pass across the bridgereb@amum speed of 8 MPH. The train consists of
a K36 or K37 coal fired steam engine locomotivader and eight (8) viewing cars with a
maximum capacity of 44 passengers per car. Ratifgglkations for Normal and Maximum loads
under pre-fire as-built conditions were completed.

The Normal ratings are for loads that can be edroy the structure for its expected service
life at a standard speed. The intent of a “normatiihg is to limit the stresses in the structure to
those which it would have typically been designadaind determine the Cooper’s equivalent
load it could carry on a daily basis while proviglia consistent factor of safety.




Maximum ratings are for loads that can be caraieithifrequent intervals. The “maximum”
rating provides a reduced factor of safety anthafe frequent maximum loads are allowed, a
reduced structure life.

Table 2 — Rating Results in Equivalent Cooper Loaé 8 mph

NORMAL RATING MAXIMUM CONSIST COOPER
STRENGTH | FATIGUE| RATING E RATING
40-Foot Span - Flexure 34.1 20.1 54.0 E39.7
40-Foot Span - Shear 73.2 - 131.4 E37.7
54-Foot Span - Flexure 26.6 17.2 43.6 E37.3
54-Foot Span - Shear 57.8 - 57.8 E38.0

The rating analysis used a train speed of 8 mph tamgent track with 0” of track offset.
Currently the track is offset 2.5” but the assummpiis that new track will be centered on the
bridge. The ratings analysis was performed assusimgle spans with 10% fixity (top splice
plate) at the bent bearings.

In flexure neither the 40-foot nor the 54-foot spdave the structural capacity to meet the
normal rating demand for the current loading. Theent demand is being controlled by the
K36/K37 engine and tender and our conclusion isspgians have a low rating because the current
engine and tender utilized are much heavier tharettyine and tender in use at the time of
bridge construction.

Estimate of Probable Construction Cost to Repair/Rplace the Superstructure Spans

The estimated cost assumes that all repairs ghaicements are provided in order to achieve
the capacity for each span to carry the requirep@€oE rating. Listed below is estimated cost to
replace span Nos. 1 and 4 that were critically dgdaluring the fire (buckled and out of plane
webs and top flanges); replace the left side giodapan No. 2; replace the top and bottom
flange plates in span Nos. 2, 3 and 5 and replhoé the top lateral bracing, top cross brace
members and all top gusset plates; replace thérexesbutment bearings and replace the
existing masonry plates at bent Nos. 4 and 5. Bearaption is that the existing bents will have
the capacity to carry current and future loadings the new spans will be designed and detailed
to carry current and future loadings. The new spalide designed and detailed as simply
supported structures.

Replace Span Nos. 1 and 4 @ $175,000
X2 = $ 350,000

Repair/Rehab Span Nos. 2,3 and 5 @
$150,000 = $ 450,000

Rehab Span No. 6 @ 50,000 =

$ 50,000

Replace the abutment Bearings @ 2 x
$10,000 = $ 20,000

Replace Masonry Plates at Bent Nos. 4
and 5 = $ 30,000




Total = $ 900,000

Estimate of Probable Construction Cost to Replacéie Superstructure Spans

The estimated cost assumes that all replacementg@vided in order to achieve the
required Cooper E rating capacity for each spastedibelow is estimated cost to replace the six
(6) superstructure spans, replace the existingxamitbearings and replace the existing masonry
plates at bent Nos. 4 and 5. The assumption ighbkatxisting bents will have the capacity to
carry current and future loadings and the new spalhbe design and detailed to carry current
and future loadings. The new spans will be desighdetailed as simply supported structures.

Replace Span Nos. 1 through 5 @
$175,000 x 5 = $ 875,000

Replace Span No. 6 @ $50,000 =

$ 50,000

Replace the abutment Bearings @ 2 x
$10,000 = $ 20,000

Replace Masonry Plates at Bent Nos. 4
$ 30,000
$ 975,000

and 5

Total

The estimated cost assumes that all replacementg@vided in order to achieve the
required Cooper E rating capacity for each spae. ddnstruction cost does not include cost for
construction access roads or staging areas; ctotraobilization or demobilization, or
environmental and construction permitting.

Note:

Any opinions of probable construction cost providigdhe Engineer are made on the basis of
information available to the Engineer and on thesaf the Engineer's experience and
gualifications, and represents and represents jedgas an experienced and qualified
professional engineer. However, since the Engihasmo control over the cost of labor,
materials, equipmerr services furnished by others, or over the catdres methods of
determining prices, or over competitive biddingwarketconditions, the Engineer does not
guarantee that proposals, bids or actual constructst will not vary from opinions of probable
construction cost prepared by the Engineer.




MATERIALS TESTING CERTIFICATION




