DEPARTMENT OF TRANSPORTATION

STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE: STP00-0159-01(014) Meriwether OFFICE: Engineering Services
P.I. No.: 321880
CSX Railroad Bridge over SR 41 DATE: September 29, 2009
FROM: Ronald E. Wishon, Project Review Engineer =
o e AW
TO: Thomas Howell, PE, District Engineer - Thomaston P
SUBJECT: IMPLEMENTATION OF VALUE ENGINEERING STUDY ALTERNATIVES

The VE Study for the above project was held August 6-9, 2009. Responses were received on

September 29, 2009.

Recommendations for implementation of Value Engineering Study

Alternatives are indicated in the table below. The Project Manager shall incorporate the VE
alternatives recommended for implementation to the extent reasonable in the design of the

project.

ALT # Description

Potential

Savings/LCC Implement

Comments

Rl Type 2 curb and gutter

Use an 8 ft shoulder with

$85,627 No

The proposed design utilizes a 10
ft shoulder. The paved portion of
the shoulder varies from 6.5 ft to
10 ft and incorporates a valley
gutter and inlets for handling the
drainage. The existing roadway
has a rural section without curb
and gutter. V-gutter  was
proposed since it is traversable |
and will provide a safety benefit
in this rural environment. This
area has a higher than reported
accident rate according to locals. |
The existing bridge is on a skew,
creating a sight distance issue;
thus it is imperative that standard
horizontal clearance is provided
at this location. See Attachment |
and Il showing images |
reinforcing the safety concerns.
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BR-5

Minimize horizontal
clearance to 50 ft; use
current bridge design
modified for the reduced
span length, and use the
direct rail fastening
system to accommodate
the existing road profile

$4,399,233

No

Direct rail fastening systems are
not commonly used on heavy
rails. Additional excavation will
be required in order to provide
16,5 ft of wvertical clearance.
Reduced horizontal clearance
eliminates  the  benefit  of
increasing the capacity of SR 41
without replacing the bridge in
the future. One of the main
reasons for replacing this bridge
is the existing substandard
horizontal clearance. This
recommendation  retains  that
substandard clearance. The
Office of Bridge Design indicated
that CSX would not agree to this
recommendation,

BR-7

Modify bridge design
using pre-cast pre-
stressed concrete to
accommodate current
proposed bridge length
(93 ft) and to
accommodate the existing
road profile

$4.608,231

No

Pre-casting and pre-stressing the
tub on site is very expensive and
requires special skills, equipment
and a combination of crane
activities to [ift it in place.
Though the section can be pre-
cast and pre-stressed in individual
segments, the segments are tied
together with tie-rods. The tie
rods require maintenance.

| Additional excavation will be

required in order to lower the
roadway profile to achieve
required vertical clearance. The
Office of Bridge Design indicated
that CSX would not agree to this
recommendation.
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Minimize horizontal span
to 80 ft; use steel through
girder design to

BR-8 | accommodate a future
road widening and to
accommodate the existing
profile

$4,514,525

No

The steel through girder bridge |
would not incorporate the historic
features of the concrete railing
(recessed panels) of the existing
bridge and would be in violation
of the SHPO requirement that the
new bridge replicate the existing
bridge concrete recessed panels.
This  recommendation  would
increase design effort and may
not completely eliminate
lowering the existing grade to
provide the required vertical
clearance. The Office of Bridge
Design indicated that CSX would
not agree to this recommendation.

The Office of Engineering Services concurs with the Project Manager’s responses.

(L.0Q ™ (2

Approved: Z
Gerald M. Ross, PE, Chief Engineer
REW/LLM
Attachments
B Genetha Rice Singleton

Paul Liles/Bill Duvall/Bill Ingalsbe/Jennifer Tait
David Millen/Bill Rountree/Jack Reed/William Boyd

Debra Pruitt
Lamar Pruitt
Nabil Raad
Lisa Myers
Matt Sanders

Date: 7/3()/07




DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE: STP00-0159-01(014), Meriwether County OFFICE: District 3, Thomaston

P.I. No. 321880
Replacement of CSX RR Bridge over SR 41 DATE: September 29, 2009

FROM: Thomas Howell, P.E,, District Engineer

TO:

Ronald E. Wishon, State Project Review Engineer

SUBJECT: Value Engineering Study-Responses

Reference is made to the recommendations that were contained in the Value Engineering
Study Report dated August 19, 2009 for the above referenced projects. Our responses and
recommendations are as follows:

VE Recommendation No. & Recommendation Response and
Description w/ Projected Cost Savings Comments
Alternative | Description of Recommendation Cominents
Number Alternative & Initial Response

Cost Savings

This is to be noted that extensive value engineering exercises were performed during the concept development
phase of this project to come up with the best value for this project. The original approved concept proposed a

195-ft long bridge and required construction of a mile of railroad tracks. It was proposed to reconstruct SR 41
as a two lane road on a five lane rural right-of-way width of 200-ft. The original approved concept proposed a

Design speed of 55 mph. The total construction cost including right-of-way cost was $14.05 Million.

As part of the value engineering measures it was determined to construct a S0-ft long temporary bridge south
of the existing bridge to maintain railroad traffic during construction of the permanent bridge and construct
only 1554 feet of temporary railroad tracks as opposed to a mile of new tracks proposed under the original
scope. The right-of-way width was reduced from 200-ft to 100-ft to avoid large scale property impacts,
environmental impacts on historic properties and impacts to the waters of the US. The five-lane rural section
was changed to two-lane rural section resulting in reduction in the bridge length from 195-ft to 93-ft. The
lowering of design speed from 55-mph to 45-mph helped reduce the length of construction of SR 41 by 1165
feet. All these measures helped reduce the total cost of the project including right-of-way to §7.25 million
resulting in an overall cost savings of about §6.8 million.

The current cost estimate for the project of $7.25 Million is less than 310.0 Million threshold cost requirement
for a value engineering study to be conducted on a project. However, since a value engineering study had
already been requested it was decided to continue with the value engineering study.

Roadway (RD)
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| VE Recommendation No. &

Description w/ Projected Cost Savings

Recommendation Response and

Comments

[ RD-1

Use an 8 shoulder with
Type 2 curb and gutter.

Savings = $85,627

Approval Not
Recommended

As per GDOT’s Design Policy Manual Chapter
6, Page. 6-4, Table 6.3 - GDOT Design
Standards for Arterial Roadways, the overall
width of outside shoulder should be 10-ft.
Reducing the overall outside shoulder width from
10 fi to 8 ft. would require approval of a design
exception.

The existing horizontal clearance is only 23°-8"
and the vertical clearance is only 13°-8"". This
creates an unsafe environment for the traffic on
SR 41 as well as the CSX RR, hence the need to
replace the bridge. Also, the accident rate
exceeds the statewide average rate. Please see
Attachment I and IT showing images and data
reinforcing the safety concerns due to the
insufficient horizontal and vertical clearance.
Area residents have reported that there are much
more accidents at this location than actually
reported. Most of these accidents did not invelve
collision with another vehicle rather collision
with the bridge itself.

Reducing shoulder width, thus the horizontal
clearance, will be contrary to the need and
purpose of this project.

In addition, the existing railroad bridge ison a
skew, creating a sight distance issue. Thus, it is
imperative that standard herizontal clearance is
provided at this location.

The reasen for valley gutter is that the existing
roadway has rural section without curb and
gutter. The type 2 curb and gutter is usually used
in urban arcas. Although, the cost of providing
curb and gutter will be less as compared to v-
gutter, but v-gutter's are traversable and will
provide a more safety benefit in a rural
environment.

Bridge (BR)
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VE Recommendation No. &

Description w/ Projected Cost Savings

Recommendation Response and

Comments

BR-5

Minimize horizontal
clearance to 50°, use
current bridge design
modified for the reduced
span length, and use the
direct rail fastening
system to accommodate
the existing road profile.

Savings =$4,399,233

Approval Not
Recommended

| . : "
e Direct rail fastening systems are not commonly

used on heavy rails. Ordinarily they are more
expensive to construct and maintain than
ballasted tract and are more susceptible to
cracking under heavy rail. Concrete approach
slab may also be required at both ends of bridge
to transition back to ballasted sub-grade. Direct
Fixation tracts also tend to require deeper main
supporting structural members than ballasted
deck because they are less efficient in distributing
live load

A 48’ span will require approximately 40" deep
steel girder. With 8" rail, 3" plinth or tie. and 12"
slab gives a total structure depth of 63", Top of
rail elevation is at $60.50 and existing grade
elevation is at 841.00. About 2.3 feet of roadway
still need to be excavated to provide 16.5°
vertical clearance.

In addition, the reduced horizontal clearance
climinates the benefit of increasing capacity of
SR 41 without replacing the bridge in future

One of the main reasons for replacing this bridge
is the substandard horizontal clearance and this
VE recommendation retains that substandard
clearance.

Also, the GDOT Bridge Design has reviewed this
VE recommendation and concurs with our
assessment that this VE recommendation may not
be implemented as CSX will not agree with the
direct fixation of tracks.
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VE Recommendation No. &
Description w/ Projected Cost Savings

Recommendation Response and
Comments

BR-7

Modify bridge design
using a pre-cast pre-
stressed concrete to
accommodate current
bridge length desired
(93") and to
accommodate the
existing road profile.

Savings =84,608,231

Approval Not
Recommended

e As VL team recognized, pre-stressed concrete
trough of the size of this bridge cross section will
be too heavy to transport to job site. Pre-casting
and pre-stressing the tub on site is not only very
expensive, it will require special skills,
equipments and a combination of crane activities
to lift it in-place. Though the section can be
precast and pre-stressed in individual
longitudinal scgments and the segments tied
together in-place with tie rods. One problem with
this method is that the segments will camber
differently and additional concrete topping may
be required to provide level surface and prevent
water lecakage. Also, tie rods are maintenance
items.

e Preliminary estimate shows total structure depth
from top of rail to superstructure soffit is about
57" which will still require lowering of the
roadway profile by a foot to achieve required
vertical clearance. Concrete tubs are more
economical in cast-in-place construction for light
rails.

e The GDOT Bridge Design concurs with our
assessment that this VE recommendation may not
be implemented as this will not be acceptable to
the CSX Railroad.

BR-8

Minimize horizontal span
to 80°, use steel through
girder design to
accommodate a future
road widening and to
accommodate the
existing road profile.

Savings +$4,514,525

Approval Not
Recommended

e The Steel through Girder Bridge would not
incorporate the historic features of concrete

' railing (recessed panels) of the existing bridge

and hence, will be in violation of the SHPO

requirement that new bridge replicate the

existing bridge concrete recessed panels.

e Precast concrete panels may be incorporated by
attaching it to the exterior faces of the through
girders to provide concrete railing appearance of
existing historic bridge but this may not be
acceptable to SHPO. Connection of these panels
will have to be designed for high vibratory
loading of a freight rail. This option may
increase design effort and may not completely
eliminate lowering cxisting grade to provide
16.5" clearance.

| ® Estimated total structure depth for steel through

girder from top of rail to low chord is
approximately 4.5°. Thus, it would require
lowering of roadway profile by a foot,

| @ The GDOT Bridge Design has reviewed this VE

recommendation and concurs with our

assessment that this VE recommendation may not
be acceptable to CSX Railroad and hence not be
implemented.
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& HIGHWAY BRIDGES 225

2.2.5 Curbs and Sidewalks

The face of the curb is defined as the vertical or slop-
ing surface on the roadway side of the curb. Horizontal
measurements of roadway curbs are from the bottom of
the face, or, in the case of stepped back curbs, from the
bottom of the lower face. Maximum width of brush curbs,
if used, shall be 9 inches.

Where curb and gutter sections are used on the road-
way approach, at either or both ends of the bridge, the
curb height on the bridge may equal or exceed the curb
height on the roadway approach. Where no curbs are used
on the roadway approaches, the height of the bridge curb
above the roadway shall be not less than 8 inches, and
preferably not more than 10 inches.

Where sidewalks are used for pedestrian traffic on
urban expressways, they shall be separated from the
bridge roadway by the use of a combination railing as
shown in Figure 2.7 4B.

In those cases where a New Jersey type parapet or a
curb is constructed on a bridge, particularly in urban areas
that have curbs and gutters leading to a bridge, the same
widths between curbs on the approach roadways will be
maintained across the bridge structure. A parapet or other
railing installed at or near the curb line shall have its ends
properly flared, sloped, or shielded.

2.3 HIGHWAY CLEARANCES FOR BRIDGES
2.3.1 Width

The horizontal clearance shall be the clear width and
the vertical clearance the clear height for the passage of
vehicular traffic as shown in Figure 2.3.1.

The roadway width shall generally equal the width of
the approach roadway section including shoulders. Where
curbed roadway sections approach a structure, the same
secticn shall be carried across the structure.

2.3.2 Vertical Clearance
The provisions of Article 2.2.3 shall be used,

2.4 HIGHWAY CLEARANCES
FOR UNDERPASSES

See Figure 2.4A.
2.4.1 Width
The pier columns or walls for grade separation struc-

tures shall generally be located a minimum of 30 feet from
the edges of the through-traffic lanes. Where the practical

HORIZONTAL CLEARANCE

FACE OF CURB

d
OR BARRIER.——_

(OPTIONAL)
9" (MAX.) BRUSH CURB

I OR SIDEWALK IF WARRANTED,

1 | I

ROADWAY WIDTH

AT LEAST 14 FT
VERTICAL CLEARANCE

=

—W%

CROWN

FIGURE 2.3.1 Clearance Diagram for Bridges

limits of structure costs, type of structure, volume and de~
sign speed of through traffic, span arrangement, skew, and
terrain make the 30-foot offset impractical, the pier or
wall may be placed closer than 30 feet and protected by
the use of guardrail or other barrier devices. The guardrail
or other device shall be independently supported with the
roadway face at least 2 feet 0 inches from the face of pier
or abutment.

The face of the guardrail or other device shall be at
Jeast 2 feet 0 inches outside the normal shoulder line.

2.4.2 Vertical Clearance

A vertical clearance of not less than 14 fect shall be
provided between curbs, or if curbs are not used, over the
entire width that is available for traffic.

2.43 Curbs

Curbs, if used, shall match those of the approach road-
way section.

2,5 HIGHWAY CLEARANCES FOR TUNNELS
See Figure 2.5.
2.5.1 Roadway Width

The haorizontal clearance shall be the clear width and
the vertical clearance the clear height for the passage of
vehicular traffic as shown in Figure 2.5.

Unless otherwise provided, the several parts of the
structures shall be constructed to secure the following
limiting dimensions or clearances for traffic.



251 DIVISION I—DESIGN 9

AT LEAST 60-0"GREATER THAN APPROACH PAVEMENT

/FACE OF WALL FACE OF WALL—]
OR PIER OR PIER

AT LEAST 14'-Q"
VERTICAL CLEARANCE

J

ROV

30°-0" MIN. PAVEMENT ! 30°-0" MIN,
1 T

GENERAL CONDITION

|- FACE OF WALL FACE OF WALL —«
OR PIER OR PIER

FACE OF FACGE OF
BARRIER GUARD RAIL
*
2'-0" MIN, 2°-0" MIN,
it |
PAVEMENT

SHOULDER SHOULDER
LIMITED CONDITION

AT LEAST 14'-0"
VERTICAL CLEABANCE

=™
CAOWN

*The barrier to face of wall or pier distance should not be less than the dynamic defiection of the barrier for impact by a full-sized automobile al
impact conditions of approximately 25 degrees and 60 miles per hour. For information on dynamic deflection of various barriers, see AASHTO Road-
side Design Guide.

FIGURE 2.4A Clearance Diagrams for Underpasses (See Article 2.4 for General Reguirements.)

NOT LESS THAN 30 FT. -
| HORIZONTAL CLEARANCE N
[ |
- 5
L
[ £ <
CURB OR CURB OR o ﬁ
SIDEWALK SIDEWALK L 6,
|18 INCHES 18 INCHES 22
T MINIMUM MINIMUM 1%
=
<
4 =
X
D | ROADWAY WIDTH _] =
3 ~ AT LEAST 2 FT. GREATER THAN ‘ s
APPROACH TRAVELLED WAY f:,O:
BUT NOT LESS THAN 24 FT. O

FIGURE 2.5 Clearance Diagram for Tunnels—Two-Lane Highway Traffic
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